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Until present, only limitea information was available on 
the soils
 
of the Yemen Arab Republic* The few soil surveys that had been
 
conducted previously were not sufficient or adequately correlated in a
 
national or international system to serve development needs. 
 They

varied in 
 degree of detail, and required complementary studies to
 
respond to an Increasing demand for soil 
 resource Information. This
 
reduced their usefulness and restricted 
the transfer of technical
 
knowledge from other areas 
with similar ecological conditions.
 

This project involved the mapping of 
 soils and land resourcfts of
 
the Yemen Arab Republic. The study will be an Important part of the
 
data base for planning the development of agriculture and urban Infra
steuctures.
 

The objective of 
 the soil survey was to produce a generalized

1:500,000 scale soil map based 
on field observationsp which were also
 
extrapolated by interpretations of satellite and 
air-photo imagery.

The map shows associations of subgroups as recognized by SOIL I 
LgJawm
 
(USDA, 1975).
 

For elghteen months, one 
soil surveyor with support equipment and
 
personnel 
was stationod in Yemen with operations based in Taizz.
 
Field work included soil profile examination and mapping. SoIL
 
analyses were required 
to pLace the soiLds into Rol Taxonomy

classification. Representative soil proiile! w'ere sampled, 
tested
 
and described throughout Yemen 
as part of this effori.. The surveyor.
 
was assisted by Yemeni personinel both professional and
 
nonprofessional. SoiL samples 
were anaLyzed by the FAO-assisted
 
Agricultural Research Service at Aussefeire; s-'me special, textures
 
c.d mineralogical analyses were per ormed at Ithaca.
 

Ihe information provided by this proJect will be useful in the
 
planning of development activities in Yemen. The survey will assist
 
in locating areas of high potential where more detailed soil
 
information would 
facilitate the Introduction of new technology for
 
agrlcuttturaL production.
 

The project mapped those areas of Yemen west of longitude 45 
degrees, 30 minutes. The survey area does not include islands in tha
 
Red Sea.
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Chapter 1 

iQL~B~MAHX E I=~ YXXMi AX" SAM&=L 

North Yemen can be divided into five major regi.ons: the Western 
Plain (Tihama), the Weatern Slope, the Highlands, the Eastern Slope, 
and the Eastern Plain (including W di Jawf). (See Figure l11. ) 

FIGURE 1.1 

THE REGIONS OF NORTH YEMEN 

CREST OF WESTERN CREST OF EASTERN 
ESCARPMENT ESCARPMENT
 

WESTERN PLAIN WESTERN HIGHLANDS IEASTERN EASTERN 
(TIHAMA) SLOPE SLOPE PLAIN 

RED SEA
 

COASTAL MID PIEDMONT WESTERN MOUNTAIN EASTERN
 

TIHAMA TIHAMA TIHAMA MOUNTAIN PLAINS MOUNTAIN
 

EASTWEST 



The Tihama is an alLuvial/coastal 
 plain which averaaes
approximately 40km in wAdth and separates 
the mountains of Yemen from
the Red Sea 
 for the entire length of the country. Where the Tihama
meets the mounteins the elevation is about 2 50m. 
Atmospheric humidity
on the Tihama Is high due 
to the influence of the Red Sea but rainfall
is low varying from a 
 4 0 0
trace at the coast to approximately mm in
 some pLacea near the mountains. There is 
an increase of precipitation
as one moves north on 
 the Tihama. rhe elevation of the mountains

immediately adjacent to the plain apparently 
also has an Influence on
the amount of 
 rain which falls in 
 a gjven area. Lower adjacent
elevations have 
tess rainfaLl. Air temperatures are uniformLy high

with only smaLl seasonal and dirnal variations.
 

The eastern third ol tho Tihama forms a gently 
sloping piedmont
which merges on the 
west wLth the nearly flat mid-Tihama. This
pledmont, especially in the central and northern parts of the Tihamat
is c4 good agricultural region. Spate 
 irrigation resu.ts in
productivity near the wadis. Ia many places on 
high
 

the central and
northern piedmont rainfall 
is sufficient for the production of drought

tolerant crops such as 
sorghum and millet. 
There is a gradation from
coarse to 
fine materials from the piedmont to the Red Sea. 
Areas on
the piedmont which have 
been rontineLy spate irrigated are Loams
texturaLly and are free of gravel 
 and stones. 
old aLLuviaL terracesa

however, 
 vhose surfaces have not been influenced by spate irrigation
 
are common on the pledmont and these are SraveLLy and stony.
 

The mid-Tihuma is used primarily as range ard is 
bordered on the
west either by th'e 
Red Sea or by the coastal Tihama band of poorLy
a

drained and/or saLt-affected soils which 
 seldom extends more than 
one
 
kiLometer inland.
 

"he most common soil, order on 
the Tihama is the Fluvent. There is
some valiation, primaril.y in 
a north-south relationshipt in the soil

characteristics of the 
piedsont and mid-Tihama.
 

The southern 
 Tihama extends from 
 the border with the PeopLes
Democratic Republic of Yemen north to 
 Wadi Nukhalah (near the town of
Hay6) and is 
the driest region of the Tihama. Torrifluvents are the
most comwon soils of 
 this region but it 
is also the area 
 in North
Yemen with the 
most extensive Calciorthids. These are found
commonLy in the 
most
 

coarse aLLuviaL materials of the piedmont. 
 ALso,
Psamments are 
very rare in the southern Tihama but 
are common in the
 
central ana northern Tihama.
 

The Central Tihama encompasses the 
 area between Wadi NakhaLah and
Wadi Mawr. UstifLuvents and Ustipsamments are the most 
common soils of
the piedmont here and Torrifluvents and Torripsamments are 
 the most
 common 
soils of the mid-Tihama in this region. 
 Unique to the central
Tihama are the extensive Ustipsamments in the form of stabilized dunes
 
on the piedmont.
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Psamments are the most common soils of the Northern Tihama because
 

of the InfLuenco of saadstone parent rocks. There are two other unique
 
characteristics of this regIon. Firstly, there are coarse aLluviaL
 

terraces starting at the piedmont exte,.ding Into the midTihama. These
 
are normally confined to the piedmont or found only in the central and
 

southern Tihama. Secondlyv this is the orty area In North Yemen where
 

extenRive areas of noncaLcareous soils were observed.
 

Numerous wadis dissect the old alluvium of the Tihama with seven of
 
them beinag designated as major. These wadis along with the approximate
 
Areas of their catchment babin& are Listed below in sequence from
 

south to north.
 

Wadi Approximate Area of Catchment
 
(km 2 )
 

1. Wadi Mawza 1537
 
2. Wadi Rasyan 2080
 

3. Wadi Zabid 4910 
4. Wadi Rima 2887
 
5. Wadi Siham 51J7
 

6. Wadi Surdud 250b
 
7. Wadi Mawr 9262
 

These wadis are fed primarily by rainfall in the mountains.
 
ConsequentLy the quantity and timing of this flow is not necessarily
 
related to climatic conditions on the Tihama but rather to the size of
 
the catchment area and the timing and quantity of rainfall within the
 

catchment. Only at the highest flood stage of the major wadis does the
 
water of -the Tihama wadis reach the Red Sea. However, their flood
 

t
plains do accoun for the presence of Ustifluvents in the climatically
 

arid raid-Tihaina. 

The Wesiern Slope is bounded on the west by the Tihawa and on the 
east by the crest of the western escarpment of the Yemeni highlands. 
Lithic Torriorthents dominate nonterraced slopes and are common on 
terraced slopes where Typic Ustorthents are common or dominate. The
 
soils of the wadis are Typic Ustifluvents. The norttiern part of this
 
region was the only area observed where Gypsiorthide were present to
 
any significant extent*
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The highlands are bounded on the west 
 by the crest of the
 
escarpment of the Western Slope and on the east by the crest of the
 

t
escarpment of the Eas
 ern Slope. North of the Sumara pass the
 
highlands are discontinuously separated by 
 a series of highLand
plains. Thase plains 
are all dominated by FLuvents but there are

differences In 
 parent inaterials with those 
of the Dhamar-Yerim and
 
Amrazn regions being characterized by calcareous 
silt and those of the
 
Sana and Sadah plains being characterized by 
coarser alLuvial
 
materiaLs. Where parent 
materials are fine, soils 
 with vertic
 
characteristics and MrllisoLs are sometimes 
found in low-Lying areas.
 
Although not dominant, buried Mottisols are 
found on these plains and
 
are most common in the 
Amran mnd Sadah regions.
 

I 

Most of 
 the area south of the highland mountains are similar to
those of the western slope but there are 
 exceptions to this 
 in the

HaJJah, Ibb, 
 and Taizz regions where the high mountains do have some
 
Mo Llisols.
 

In the northern and 
eastern highlands 
 there are extensive areas
 
where there are not 
any soils, only exposed bedrock.
 

The southern highLands, south of the Sumara pass, are 
a unique area

with valleysp pLateaust and massive mountains* The wadis in the
 
eastern part of this region are 
rich agriculturally; they di'ain into
 
the Inldian Ocean 
 and have Ustifluvent soils characteristic of the

wadis of the Western slope. Most of the mountain soils of this region
 
are simiLar 
 to those of the Western 
Slope. The most important

churacteristic 
of thiu region is 
 the very strong influence of
 
calcareous loess on the 
soils. The loessat soils of ibb and Turbah are
 
strongly expressed examples of this phenomenon. 

=~ EASTERN gLQZ
 

The Eastern Slope is bounded on the west by the crest of the
eastern escarpment 
of the Yemeni HighLands and on the east by the
 
Eastern Plains and Wadi Jawf. 
 The mountains o the Eastern Slope are 
not generaLLy terraced because of Insufficient rainfall to support

this type of agriculture. 
The wadis, because of excessive variability

between drought and extremely rapid 
runoff from the barren mountains,
 
are not often farmed. The soils of the mountains of this region are
 
primarily Torriorthents 
and both Torrifluvents and Torriorthents 
are
 
present In the wadis. 
 Although they are exceptionalt there are rich
 
agricultural wadis 
in this region, such as Wadi Khaab In the
 
northeast. Here the 
 soils are UstifLuvents and the 
 climate is Ideal 
for a wide variety of crops. 
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The Eastern Plains, Including Wadi 
 Jawf, is generally a gently

slopind dry region 
 which supports only a small population of herders
 
and merges into the 2ub AL 
Khali 
desert. Howevert there are exceptions
 
to this general ruLe--Haribg Maribp and Wadi 
Jawf being the major
 
ones--aLL of 
 which owe their existence to runoff from 
the highlands
 
rather th~n to 
 any variation In 
 climatic patterns of the Eastern
 
Plain. 
 FLuvents, Orthents, Psammentsp and Calciothids are all amply

represented on the Eastern PLain. 
 The unique characteristic of the
 
Eastern Ptain relative to the rest 
of North Yemen is the wide range of
 
auricuLturaL production potential 
 in this region. There are 
 more
 
problem soilts 
 in the Eastern Plains than 
 in any other area of the
 
country. Poorly drained, 
salic, .stony# and hummocky soils are all
 
found to a significant extent 
in this region. In contrast, where the
 
soil and 
 water resources 
are good, the excellent climate and
 
suitability of 
 the Land for mechanizied agriculture 
make such
 
Locations some of the 
highest agricultural yield potential regions of
 
North Yemen.
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Chapter 2
 

SOIL-FORMING U.MQ &Q T A&D CLASSIFICATION Q9 AILI A
AN 


The climate of the Yemen Arab RepubLic is characteristic of arid
 
and semi-arid tropical areas. Rainfall is seasonal and variable, and
 
its quantity is primarily controlled by the effects of the mountains.
 
Weather and climate data are very scarce.
 

M1 bALL 

Rainfall varies Irom approximately 1000mm/yr In the Ibb area to 
near 0mm/yr along the Tihama and in the Rub Al Khali. An avera e 
annual rainfall map is shown in Aap 2.1. 1he Largjest amounts of 
rainfaLl are associated with the western and central highlands as 
humid winds from the Indian Ocean and Red Sea are forced to rise end 
cooL. Once past tMe highest mountains, the winds have lost most of 
their moisture and rainfall decreases rapidly to the east. 

TEMP~kAl RE 

Temperature in Yemen is strongLy influenced by elevation. 7The
 
yearly average ranges from approximately il0 G at Rabat to 260 at At
 
Hudaydah.on the coast.
 

High potential evapotranspiration rates, resulting from high
 
temperatures (Figure 2.1), are somewhat moderated on the Tihama by the
 
hig-h relative humidity. Extremely dry conditions with dessicating
 
winds, as found in Sahelian Africa, are not common.
 

Freezing weather seldom occurs Ln the lowlands. However, nighttime
 
freezing weather Is common In some of the highland areas. For example,
 
at the Kitab dairy on the Dhavar Plain one hundred consecutive nights
 
of freezing tempetatures were recorded. The Lowest recorded
 
temperature at Kitab Is -0C.
 

http:Hudaydah.on
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This information 
is adapted from reports by Geukens 
(I166) and

Grolier and Overstreet (12978).
 

The .ea: Ara" RepubLic 
includes four major geologic provinces: 1)
the Precambrian snieLd areas, 
 2) sedimentary rocks of Paleozoic and
Mesozoic ages, 3) 
Tertiary and Quaternary volcanics, 
and 4) Quaternary
alluvial deposits. A generalized geologic map is given In Map 2.2. 

The Precambrian shield# 
composed of Igneous and metamorphic rockso
Is the basement of 
the Arabian peninsula. The ianeous rocks include
pink orthoclase granites, 
 diorite, gabbro, 
 and mafic volcanics.
Metamorphic rocks include mical 
 chlorite and garnet schists, 
gneiss,
quartzite# marbLe, 
 state, and amphiboLlte. 
 The structure 
of the
shield is very complex, because the 
locks have been foLded and faulted
 
several times.
 

6 "DiMENTARY ROCX
 

There are three sets 
 of sedimentary 
rocks in Yemen: the Wajid
sandstone, 
 the Kohlan and Amran groups, 
and the Taliwah and Medj-Zir

groups, going from oldest to 
youngest.
 

ALL of the sedimentary rock 
groups are approximately horizontal.
The Wajid sandstone rests 
 directly on 
the Precambrian 
shield. The
Kohlan group is also in 
contact 
with basement rocks. 
 The Kohtan and
Amran groups and the TaLiwah and Medj-Zir groups are conformable. 

Amran and Taliwah groups are 

The
 
unconformable.
 

The Ordivician Wajid sandstone 
is a cress-baddedy 
 coarse-grained
well-rounded, quartz sandstone. 
 It includes 
frequent conglomeratic
gravel lenseso 
 The grain size decreases to the north. 
It contains no
 
fossits.
 

LL=n And Amra Qzmup
 

The Jurassic 
KohLan group consists of 
 green silty shale 
 and
arenaceous 
sandstone 
 which Includes conglomerate lenses. The
sandstone Is interbedded 
with and overlies the shale. 
 The sandstone
becomes purer in quartz -to the 
 north. 
The Kohlan series is generally

untossl Iiferous.
 

The Kohlan 
group &rades Into 
 the overlying Jurassic 
Amran group.
The Amran group contains fossiltiferous 
 blue and light gray Limestone,
marl, 
 and calcareous shale and sandstone. 
 The Amran group varies in

lithology from place to place.
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Jwilah Mn MdL-irt Groups 

The third group of sedimentary rocks includes the Cretaceous 
TawiIah and Tertiary Medj-Zir groups. They are cross-bedded, coarse
&rained quartz sandstones. Thev generally contain hematite nodules 
where tl,ey are in contact with volcanic materials. The Lower Tawilah
 
group includes conglomerate layers Interbedded with red and green
 
shale Layers. The MedJ-Zir group contains Locally fossliferous
 
layers of calcareous shales.
 

IURTAiA ADW QUATE NARXY LC4ANiJ 

Volcanic ocks which formed in Cenozoic Era are divided into two 
groups. I,;neous rocks of the Tertiary Period are known as the Yemen 
Volcanics, while any younger volcanic rocks are grouped as Quatarnary 
VolcanAcs. 

The Yemen VoLcanics formation, as defined in Grolier and Overstreet
 
(1978), Includes Tertiary volcanic rocks (the Trap Series) and 
contemperaneous granite laccoLiths. The Trap Series (Geukens, 1S66) 
is made up of aLternating Layers of lava flows, basaLtst porphyries 
and various tuffs. The original volcanic craters are rare. The Trap 
Series includes sedimentary depositst which were Laid down during 
volcanicaLly quiet times. These deposits Include fossils. 

1he "ranite LaccoLiths included in the Yemen Volcanics are exposed
 
both within and adjacent to the Trap Series, and are also found in the
 
sedimentary rocks north of Sana. They are heavily dissected.
 

QuatgrnarX Ygd.nicns 

Granites which are younder than the Yemen VoLcanics, and volcanoes
 
whose coneu are still Intact, are present throughout Yemen. The
 
3ranites c;ontain tourmaline and amphibole crystals. The volcanoes are
 
basaltic and are often enclosed in Layers of tuff. The most recent
 
volcanism is. Located in the Dhamar-Rada area. 

QUATERNARY ALLUVIAL DEPOSTS 

Quaternary aLLuvial deposits are divided on the basis of their mode
 
of transportation into wind-Laid (aeolian) and water-Laid (fLuviaL)
 
deposits.
 

Aeoli an D~ensxts 

Loess: Loess deposits are found in areas where mountains present a
 
barrier to the windt causing it to slow down and drop Its sediment
 
Load. The toes of Yemen probably originated in the Rub At Khali to
 
the northeast, the direction of the prevailing winds. Many of the
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Loess deposits, particularly in the intermountain plains, have been
 
reworked by alluvial processes.
 

Dunes: in the survey area, sand dunes are found primarily on the
 
Tihama, where the ground is level. bjarchans and some longitudinal
 
dunes are found, Indicating that sand supply is the limiting factor of
 
dune fortuation. The source of the sand is probably the wadi beds and
 
aLLuviaL fans, which receive sand from wadis coming out of the
 
mountains. The great sand seas of the Rub AL Khali are outside of the
 
survey area. 

FLU&L eDQoLt.S 

Alluvial Fans: AlLuvial fans are deposited where a quick decrease in
 
slope (as at the bottom of a mountain) causes flowing water to slow
 
down and drop its sediment Load. Fans are found on the Tiliama and on
 
the Wadi AL Jawfj along the mountain fronts. 

The fans are made up of coarse-grained materiaLl because the
 
dryness and lack of vegetation allow wind and water to carry away
 
finer particles. Reworked Loegs material is commonly mJ.ed with the
 
aLluvium.
 

Alluvial Plains: Alluvial plains form in broad, flat areas of t.ow
 
relief on the Tihama and in mountain valleys. The processes of
 
sediment deposition which form alluvial plains are similar to those
 
which form wadis. The sediments, howover, are generally finer In
 
texture than those in the active wadi beds and are spread over a much
 
Larger area. The source of the sediments is the weathering debris
 
from the highlands mixed with reworked alluvial loess.
 

LAUDQLO" 

A map of the landform regions of the Yemen Arab Republic is given
 
in Mdp 2.3. The map divides the country into areas in which similar
 
soils occur as associations in a generally uniform pattern. The
 
Landform regions were recognized on the basis of topography, bedrock
 
geoLogy, and climate. The topographic relationships between the
 
landform regions are shown in Figure 2.2.
 

The sources used for the preparation of this map were the USGS 
1:500,000 geologic and jeographic maps (Grolier and Overstreet, 1978), 
which used Landsat Imagery as their base. Selected areas were also 
examined with airphotos at i:60,O00 scale, obtained from the Resource 
Information Laboratory at Cornell University. Because of the scaLe 
(1:50000) of the information used, only general Landform regions 
were outlined. 
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The country was divided ltoe seven areas, with as many subdivisions 
as necessary. These are: Precambrian shield areas, sedimentary rock 
areas, the Yemen voLcanics area, recent basalt flows, Loess deposits# 
the coastal area, and inland alluvium. 

DESCRIPTIONS QE UN2DfQREGIONS 

dA&Ai LLoa 

dasaLt flowH are areas covered by basaltic Lava flows which are too
 
young to have been weathered extensively. These landscapes consist of
 
basaltic cones and Lava flows surrounded by coltuvium grading into
 
alluviai frazi. These recent basalt flows occur throughout the
 
country. The apea covered by each flaw varies widely. Two groups of
 
bnoaLt flows were distinguished.
 

The first set of flows (Labelled _JI on the landforms map) is 
unweathered, due to the lack of rainfall and their youth. Because of
 
this, there is Little soil formation and these flows do not appear to
 
support agricuLture. However, In nearby alluvial areas, soil has been
 
able to form on a combination of the basalt material and reworked
 
boess. These areas receive irrigation and are heavily cultivated. 

The second basalt flow group (Labelled 11") consists of the major 
flow about 80kin east cf Dhamar, and rerelves mowre rainfall than the 
other .4roup. Airphotos were unavailable for this areal but the 

satellite imagery seems to indicate that the basaltic rocks are more 
weathered than In the B&j group. The surrounding basalt alLuvium is 
lenseLy cultivated. 

Coasal Area 

] his area is usually referred to as the Tihama. Three kinds of
 
landforms were distinguished: wadis, alluvial fans, and coastal plain.
 

Coastal AtLuvial Fans: The coastal alluvial fans are LibeLLed ". 
The material making up the fans comes from the highlands: the Yemen 
voLcanics 'n the south and the Precambrian shield in the ncrth. These 
aLLuvial faiks receive very little rainfall (200 - 300mm/yeir)l but are 
used foxr agriculture when wadi water is availtable oftEn usina bund 
farming.
 

Coastal Wadiu: Wadis on the coastal plain (Labelled "w) receive water 
from the mountains to the east. There is Little or no rainfal on the 
T-hama to supply wadis directly. Most of the water in the wadis seeps 
lnto the underlying sediments before reachina the Red Sea. 

Wadi alluvik.A, which is carried by water from the mountains and
 
adjacent fans, foris flat plalns. The alluvium contains both
 
voLcanic-derived sediment and reworked Loess. The alluvial deposits
 
become finer away from the mountains. There is Little relief
 
associated with wadi beds.
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Wadis are used extensiveLy tor agriculture, with ,most of the
 
activity near the mountains, where water is most plentifui. Blowing
 
sand often threatens cultivated fields on coastal wadis.
 

Coa tal Plain: The coastal plain (Labelled Q2) is the alluvial plain 
on the Tihama outside the wadi and alluvial fan areas. It iLs 
extremely dry, and wind is the primary landform shaping forc.t
 
Longitudinal dunes and barchans are prevalent* There is little relleS
 
besides the dunes on the coastal plains and little agriculture.
 

The areas of inland ulluvium were divided into three catedories;
 
alluvial plains, wadi alluvium, and Inland alluvial fans. Alluvial
 
plains and inland alluvial fans were probably formed during an
 
earlier, wetter period.
 

Alluvial Plains: Alluvial plains (labelled AR) are broad plairq of
 
alLuvium coverinj bedrock between mountains. Some plains show
 
protruding voLcanic cones. The alluvium is a mixture of products of
 
the weathering of the surrounding rock outcrops (volc nic and
 
sandstone formations) and materials deposited by the wind.
 

Iwo major classes of alluvial plains were separated on the basis of 
rainfall. S~x hundred millimeters per year was chosen &a an arbitrary 
break point because it is near the boundary between the ustic and 
aridic soAl moisture rejimes. Those with higher rainfall (close to 
1000mm/year) support extensive agriculture (labelled Ana). Those in 
drier areas (rainfall around 300mm/year) support less agriculture 
(Labelled A"t). 

Wadi Alluvium: In the mountainst wactls are entrenched in steep
 
valleys between mountain ridges. The areas (Labelled A) aLong the
 
major wadis in the mountains generally have a reliable supply of water
 
and can support agriculture in the floodplain. The moisture conditions
 
of any individual wadi vary depending on the amount of rainfall and
 
the type of alluvial material deposited.
 

Inland Alluvial Fans: This unit (labeLled A&) includes two fans along
 
the Wadi AA Jawl. These inland alluvial fans receive almost no
 
rainfall (0 - 100mm/year) and cannot support agriculture. There Is 
almost no weathering of the alluvial material And thus Little soiL 
formation. 

Loaesa Pl ains
 

Loessal plains are areas of extensive toess deposited In broad 
mountain valleys. These were divided Into two groups, depending on 
the material found underneath them. LoessaL plains deposited on 
bedrock &re LabelLed L2, whiLe Loessal plsins deposited on lake 

deposits from an earlier, wetter time a,*e labelled I.. Both tandforms 
are broad, level valleys, but the soils formed on them are 

significantly different. The L& group tends to be used for
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agriculture more extensively than the pure loessaL pLains, because 
they ge,-.nrally receive more rain and the soil formed is more 
productii:o. Both loese areas are intensively terraced and/or ridged 

for agricuLturaL purposes. 

Prcambrian Shield Arnas 

The Precambrian shield is made up of erosion-resistant igneous and
 
metamorphic bedrock. Consequently, the terrain is very .Jagged and
 
mountainous. Mountain ridges are separated by wadis or linoar areas of
 

aLluvium. There appears to be little deposition of alluvial material
 

In wadi beds, which are braided stream channels.
 

The Precambrian shield areas are divided on the basis of rainfaLl.
 
The unit labelLed 2 Is located In very dry areas (rainfaLL 

<iOOmm/year), and is unable to support agriculture, except in ioolated 
areas along major wadis. The wetter areas (rainfaLl of around 

600mm/year) make up the area Labelled gCs Agriculture is found both
 

In the stream floodpLains and on terraces up the sides of the ridges
 
in these areas.
 

Sedimetar Rock Area 

Limestone and sandstone are the two major kinds of sedimentary 
rocks deposited In Yemen. There are several different lormations of 
each kind, but they appear to result in similar Landfopms. 

Limestone Areas: Limestone areas (labelled L&) are located in tha
 
drier areas of Yemen and are consequently very resistant to erosion.
 

The area is dissected, .enerally along structural features.
 

AgricuLture is extensive where the water Rsipply permits, but where
 
rainfalL Is Limited, littLe or no agriculture takes place. In the
 
drier cres there is little soil formationy due to lack of weathering 
of the rocks.
 

Sandstone Areas: There are two major. sandstone lormations: the 
Taliwah group (labeLled §AJ) and the Wajid sandstone (labeLLed g&2). 

The Taliwah group is Located in areas of relatively high rainfaLl 
and is highly dissected, with entrenched wadis between high mountain 
ridges. There appeaf , to be little soLL formation on the mountain 
sides or in the stream ehanneLse There is littLe agricultuae in these 

areas.
 

The %aJid sandstone outcrops in the dry northern area. They are
 
less rugged than the Taliwah areas, with broader plains between
 
mountains. Some agriculture is found on these plainst where rainfall
 
or groundwater supplies permit. 
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Yemen VoLcnics
 

The Yemen Volcanics formation occurs extensively over routhwestern
 
Yemen. The area IN a rugged igneous pLateaut which has been strongly
dissected. Mountainsides are rocky, with some soil formation in 
protected areas. AgricuLture is concentrated in valley bottoms, with 
some terracing on less steeo slopes. 

'he Yemen Volcanics area was divided into two areas on the basis of
 
rainfall. The area 
 with Less than 600mm of rain per year (Labelled
 
Yyj) Is more dissected and rugged. Farming in these areas is Limited
 
to wadi valleys, with a few terraces. The area receivinb more than
 
60 0mm/year is Labelled = In these areas, agricuLture is more
 
extensive, with a large amount of terracing.
 

GN AIR CLASSIFICATION QE W11A
 

The genesis of the soils of Yemen Iq Influenced primarily by six 
natural processes and two man-induced processes. These processes 
result in the accumulation of soil. parent material and in the 
formation of the soil itseLf. The natural processes which result in
 
the accumulation of soil parent material 
 are: aeoLian deposition
 
desert sedimentation, colluvial depositiont and combinations of these
 
three processes. The natural processes wbich affect soil 
formation in
 
Yemen are: intermittentp low Levels of soil leachin2 and th, low Level
 
of organic matter accumulation. The man-induced process affecting
 
parent material formation is the accumulation of sediment through

terracing and irrigation. The man-induced soil-forming processes are
 
the leaching of soil parent materiaL by irrigation and -the
 
accumulation of organic material by cropping.
 

Parent Material Formation: Parent material formation 
 is the
 
accumulation of inorganic sediments which have the potential to form
 
soils by geologic processes.
 

Asolisn Deposition: Aeolian transport and deposition .it soil
 
parent materials has been and still is an important factor 
of soil
 
genesis in Yemen. The wind has deposited soil parent material in two 
forms: as Loess and as dunes. Large and widespread deposits of Loes. 
are observed throughout Yemen. Recent and ancient dunes are 
predominant feature of the Tihama coastal area.
 

X 
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Loses: In the mountains most of the aeolian material is silt and 

clay-size calcareous Loess. This loess orginates either LocaLly o 

from the Rub Al Khali and Sahara deserts. 

Field and airphoto observations show that deep Loess deposits have 

accumutated in broad areas of Low relief. In steep mountain areas, 
Loess is deposited in valleys at least 2km wide. Larger loess deposits 

such 'as the Al Ge.ned plain (40kra northwest of Taizz) appear to be 

graben areas filted with thick wind-blown sediments (Figure 2.3). On 
steep slopes and in wadi ftats, the loess is reworked and transported 
by water. AeoLian-deposited Loess layers are not observed on steep 

topo~raphy or in wadi bottoms* 

r::l ,0,c;..o:0:0c 

XEY LOESS 

[JALLUVIAL SEDIMENTS
 

.1VOLCANIC 
 BEDROCK 

FIGURE 2.3 

Deposition of Loess in Broad Valleys Between Steeper Topography In the 

Yemen Volcanics 

Dunes: On the Tihamat sand and loess from the wadi beds are moved 
by the wind. Barchan and loniLitudinal dunes are frequently obsc rved 
in the areas between wadis. Dunes growt driven by prevailing winds 

frm the Red Sea. Soil profite development is slow in these areas of
 

shifting sand and toess.
 

Sand and silt dunes are presently encroaching on many cultivated 
areas in the wadis on the Tihama (Figure 2.4). This sediment 
transport has no doubt been important in the past also. Much (rable 



21 

land is Lost each year by this encroachmentt and local farmers must
 
create new farmland in stabilized areas.
 

Fluvial, Sedimentation: Sedimentation by water is important both
 
aLong wadis and on intermountain ptains.
 

WAdIfs: Sedimentary processes are particularly active along wadis.
 
Sedimentation accounts for the layering and thin-bedding of many vadi
 
soils. This Is observed at the wadis on the Tihama and in Large
 

inland basins, such as Qa'Jahran (the area north of Dhamar). Lar-ge
 

areas of soils In the inLand plains also appear to have deep caps of 
more recent wind- and v er-deposited materiaL. In all of these 
areas, the most striking differentiation of the soil profiles is 
prodtvced by fluviaL sedimentation. 

In a transect across Wadi Zabid (Figure 2.5) several Levels of 
natural aLLuvial terraces, each with distinct textural compositions, 
are observed. The older, more extensive terraces contain less sorteds 
coarser materials (gravel and smalL boulders) while younder, less 
extensive terraces are typically better sorted and finer In texture. 
Textures of soils near the border of dune fields and wadis are coarse. 
Textures become finer towards the Interior of the wadi (Figure 2.4). 

SAND GRAVEL AND BOULDERS 

FIGURE 2.4 

The Encroachment of Dune Fields on Cultivated Wadi Soils 
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KEY I I LOESS 1,02 GRAVEL STONES AND DOULDERS
 

I] VOLCANIC . GRAVEL WITh SILT AND CLAY
i_ 

I 1GRANITE 

FIGURE 2.6 

A N-S Transect Showing the Location of Major Alluvial Terraces Across Wadi 

Zabid Near the Volcanic Foothills 

In an east-west transect along the Wadi Zabid from the volcanic
 
mountains to the Red Sea, aiother sequence of sediments Is observed
 
(Figure 2o6). In generat materials become finer eastward from the
 

mountains until a zone of recent sedimentary marine deposits Is
 
reached near the Red Sea. "his sequence of soil parent materials
 
appears typical for the Tihama as a whole.
 

Intermountain ' AIJAns: In Qa$Jahran (the Dhamar Plain) extensive
 
lacustrine deposits lAcresy 1980) are observed. These deposits
 

suggest a previous wetter climate and/or restricted drainage In the
 

horst and jraben landscape. The lacustrine sediments are typicalLy
 
covered with a thin, more recently deposited Loess cap (Figura 2.7).
 

ColluviaL Deposition: The extensive coLLuvial deposits In the
 
Yemen volcanic zone are distinct from the aeolian and alluvial
 
deposits. CharacteristIcally, they occur as moderately sloping
 
pedimenta at the base of steep volcanic walls or mountainsides (figure
 
2.8). The volcanic stonesy jravel and boulders in the colluvium are
 
usually sharp and rough-edged. CoLLuvial pediments in the higher
 

rainfaLl areas of Ibb are deeper (reach closer to volcanic outcrop
 

summits) and less steep than those An lower rainfall areas, eag. near
 
Sanan
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CALCAREOUS LOESS DEPOSITED OVER ALL 

VOLCANIC MOUNTAINS 

BOULDERS STONES 	 COARSE SAND. SILT BEACH SAND RED BEA 

GRAVEL CLAY CORAL. SHELLS 

VOLCANIC MAT'RIAL6 ALLUVIUM MARINE DEPOSITS 

rlOUpi 2.a AEOLIAN SAND DEPOSITED DY SALTATION AT FRINGES OF THE WADI 

Parent Materials on an E-W Transect Along Wedi Zabid 

Combin-tions of Fluvial CoLluvial, and Aeolian Deposits: Uost 
soil parent material in Yemen accumulates as a result of all three 
processes of Boll parent material formation. ALternating layers of 
colLuvium, aLluviumt and loess in any sequence or combination are 
common. ColLuvium mixed with loess Js characteristic of many oEoils of
 
the volcanic highlands.
 

This form of accumuLation of parent material often results La a
 
buried soliL horizon. On fLat to gently rolling broad Landscapes,
 
buried soiLs characterixed by dark Al horizons covered by more
 
recently deposited materials are common (Figure 2.7). These buried
 
soils can be covered by aeoliang colluv'ial or aLluvial materials. For
 
example, at Ib roadcuts often show aLluvil sediments overlain by
 
Loess. In these cases, a very abrupt boundary Is observed*
 

Soll-forming Processes: Soil-forming processes are those which act on 
soil parent materlL to produce soil horizonation. 

Intermittent and Low Levels of Soil Leaching: Large regionB of 
Yemen are in the arldic soil moisture regime. The highest ralnfaLl In 
the country (near Ibb) may be marginally ud-c. Leaching of carbonates 
and other saLts is not advanced. As a result of the low level of 
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KEY LOESS (AEOLIAN AND REWOOKED) 

LACUSTnINE SEDIMENTS 

VOLCANIC GEDROC 

FIGUAE 2.7 

Lacustrine Sediments Overlain by Aeolion Loess at Qa'JAh.ran 

leachingg soil mineralogy is characterized by a young weathering
 

stage.
 

The intermittent and low levels of Leaching control the Location of
 

carbonat-s and carbonate morphoLogy in the profile. ALL profiles 

examined In the field were at Least alightly calcareous* Typically, 

some leaching of carbonates has occurred, so caLcareous concretions 

were formed in B-horizons of some soiLS. In some areas, where 

significant water may episodicaLly colLect, eeg. plateaus at the bases 

of steep volcanic mountailns distinct zones of high accumulation of 

carbonates are present (Flure 2eb). 

Low Levels of Organic Matter Accumulation: In Yemen# as in most
 

arid regions, there is littLe accumulation ot organic matter In SOIL
 

horizons. Only In areas of higher rainfall (as in the Ibb area), or
 

at water collecting positions In the Landscape (Lower-slope concave
 

positions) does organic matter accumulate to any great extent In the
 

surface horizons. Motlic epipedons can be found in such positions.
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0 

KEV fP:' COLLUVIUM 

HIGUfE 2.8 

Colluvial Pediment Near The Base of a Volcanic Rock Outcrop Near 

Al Ganed 

Man-induced Prcse
 

Parent Material Formation: Man affects soil parent material formation
 
by terracing and irrigation* It has been suggested that men have been
 
constructing terraces in Yemen for at least 2000 years. In the
 
mountainous ,reas, soil horizonation has been altered significantly by 
this human Influence* Similarly# sedimentary processes have been 
controlled and modified by farmers building bunds and other barriers 
along wadis on the Tihama and inLand.
 

Terracing: Terraces retain and collect soil parent material along
 
the mountain slope. The natural process of erosion and movement of
 
soiL materials downslope is greatly sLowed, and soil is able to form
 
on the accumulated parent material. Terracing also results In the
 
sortind of the parent materials because stones are removed from th3
 
coLluvium and used to build terrace walLs.
 

Two kinds of terraces are recognized in the Yemen volcanic zone: 
coLLuviaL terraces and Loess terraces. ALL the terraces observed 

could be classified into one of ttsese two groups. 
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....... TYPIC USTORTHENT
FTYPIC NATRUSTALF 

I TYPIC TROPOFLUVENT 

. J1 

COLLUVIUM o v te o so 

i IIJ AND MEDIUM GRAVELY 

!1VOLCANIC GDOROCK 

PETROCALCIC II0nIZON 

AIIGILLIC AND NATRIC HnfRIZON 

FIGURE 2.9 

Soil Relationships on Plateaus Beneath Steep Volcanic Mountains 

jolluva Terrae: CoLLuvial terraces consist of coLtuvium from 
volca ic rocks mixed with some Loess. The soil material. in colluviaL 
terraces Is quite erodable as seen in terraces with broken-down waLLs. 
The colluviuin ItseLf is graveLly and/or stony and has a tower water
holding capacity than the loess materiaL. 

Loess Ter.ces: Loess terraces have no constructed retaining wall., 
because toess erodes Less easily than colLuviaL soil pfrent materials. 
Loess material is heaped up and a vertical free-standing wall is 
const ruc ted. 

Lrriaation: Long periods of irrigation and water control have also
 
affected the deposition of soil parent materials. Spate irrigation on 
the Tihama has increased sedimentation on the lower, flatter areas. 
This sedimentation results in formation of terraces often d:ffering in 
height by several meters. 

Soi l-forming Processes:
 

Leaching of Soilt Parent Materials by Irrigation: Irrigation of 
some form has been going on perhaps as long as the construction of 
terraces. 
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hihland Irrigation: In the highLands, rainwater collection on
 
concave fields by bunds and ridges is the most Important form of
 

irrigation. These methods make the small amount of precipitation more
 

effective by reducing runoff. Terracing has the same effect because 

it also reduces runoff. These processes result in a small increase in 

Leaching of the soil parent materials and soil formation occurs more
 

quickly than it would naturaLLy.
 

lihdmd Irrition: Along tkAe Tihamn spate and well irrigation have
 
been practiced. The leaching and reprecipitation of salts must have 

resulted from this. Howevert this was not immediately apparent in any 
of the areas visited, and will need to be confirmed by anaLyticaL lab 
results.
 

Increased Accumulation of Organic Matter: Soils which have Lbeen
 
Intensively Irrigated for cropping for Long periods of time have
 

hidher amounts of organic matter in their surface horizons. However,
 
organic matter does not generally accumulate sufficiently In this
 

manner to form motLic epipedons.
 

IXONlQUIC SALA QLASSIFICAT10h QE IJlh 3IiLb Qk NIQR:IJ ThUJB 

1he mapping units are associations of subgroups (USDA-SUS, IL75). 
in the egend (Chapter 5), associations are named by the predominant 
sol order. Each of these predominant soil orders is described below. 

LniQJoti (agoroximately Q5-v T g _t& Laae) 

4o8t SoIlS in North Yemen are either subject to constant erosion 

processes or are the product uf recent deposition with the result that 

strongly expressed profile development is rare and the dominant soil 

ord,--r is the Entisol. 'rthents dominate in the most arid regions of 

the country where organic matter decreases uniformly with depth and in 

mountainous regions where most soils are situated on slopes steeper 

than 25%.
 

Fluvents dominate m-ost plains and uadis both because of the
 
irregular distribution of organic matter In the profile and because 

significant anounts of organic carbon are found at a depth of 1.25m in 

the profile. 

Soil moisture re&imes are wet enough in limited areas for some 
Entisols to be classified as Aquents.
 

Most Entisols in North Yemen are strongly influenced by alluvial or
 
Loessal calcareous silt parent materials but where the parent rocks
 
are sandstone or on the plains where sand has accumulated in dunes,
 
psamments are common.
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ArJ idso~ (1ooroxtmattty h.o71 2 total fte) 

in arid regions characterized by a stable surface calcic, and in
 
some Instances, gypslc horizons have developed so the soils are
 
classified as Calclorthids or Gypsiorthids. Salic horizons were
 
observed and the soils classified as Salorthids in limited areas where
 
groundwater was both near the surface and saline.
 

M21ils (approximately 2.6.!i 9_1 total gJrA) 

MollisoLs are present in the most cool and moist areas of North 
Yemen. The most extensive MoLisols have a caLcic horizon and are 
classified . Catciut.tolls. Other MoLtisols developing on calcareous 
parent materials are PetrocaLcic HapLustoLls, Udic HapLustolls, Vertic 
kaplustoLts (where surface water accumulates), and Typic HapLustoLls 
(with a cambic horizon on the basis of color). Mollisols which 
develop where the parent rocks are noncalcareous tend tc be Typic 
klapLudol tls. 

Most MotlisoLs on the mountain plains of North Yemen are buried 
soils. Many Motlisols in the mountains have a shallow lithic contact 
and are used only tor grazingo. 

Inceptisots are very Limited in extent but do occur where soils 
with a calcic or cambic (on the basis of color) horizon exist in a 
region where the moisture regime is not aridic. 

V~ertlsQJz s (axvproxtmately _"t 21 total Arec ) 

Vertisols are the most Limited In extent o the major soil orders
 
found in North Yemen. They occur isolated in only a few Intermountain 
basins. They are typically buried under a thin calcareous Loess cap.
 

The rest of the area is predominantly rock outcrop.
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Chapter 3
 

AN OUTLIME QE ZHU VEGETIOT 2E i=S XHAi A"& XSVUA1LL 

John Re I Wood 

Currently working for the British Council In Colombiat
 
John Re I. Wood holds MA degrees from Cambridge and
 
keading Universities and has published a number of
 
articles on the botany of Arabia and northeast Africa.
 
de visited North Yemen regularly from 1972 - 1982 and
 
Lived there from 1b74 - 1$b@. RecentLy he published A
 

The present paper sets out to describe the vegetation of the Yemen
 
Arab Republic in two p~rts. The lirst part gives a narrative
 
description of the ve,1'etation. In the second part nineteen plant
 
species are seLected as ind.s-ative of certain ecoLogical conditions. A
 
very brief description of each species is given together with
 
Information on its ecology. A distribution map of each species is
 
provided and this shows the actual recorded distribution of each
 
species*
 

VEGETATION DESPRIPTION
 

Yemen tics in the extreme southwest of the Arabian peninsula and is
 
separated from Africa by the Red Sea, a narrow barrier of relatively
 
recent formation. As Its geographical posAtIon would suggest, its
 
L.wLand vejetation is a mixture of that found on the African plains
 
(Sudanian) and that found In the Afro-Asian desert regions (Sahara-

Sindian), the Sudanian element being prediminant in areas with an
 
annual rainfall above about 250am fnd the Sahara-Sindidn elements In
 
areas with a rainfaLl Less than this. Yemen is also remarkabLe for its
 
mountain ranges which rise in several places to weLl over 3 0 0 0m. The
 
mountain vegetation Is predominantly Afromontane but there are smaLL
 
Mediterranean, Irano-Turanian and Boreal elements. The 
main vegetation
 
types and their geographical affinities are discussed under the
 
folLowin" general headings:
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Maritime Vegetation (The Red Sea coast) 

Desert (i.e. the Sahara-Sindian element)
 
0 - Il0m
 

Savannah blushland (ioe, the Sudanian element)
 

100 - c 1900m
 

Mountaln Vegetation (principall~y the Afromontane element)
 
1900 - J666m 

Wadi Vegetation 

ARI NLME TI4Y i ONL 

The coastal vegetation is highly specialized, Virtually aLL the
 
species present are unknown elsewhere in Yemen and all share the
 

capacity to tolerate very high salt LeveLs.
 

11nnsroym Swam~ 

The most conspicuous species is the white mangrove, AxiLnnia 
&&ULL.ljM which provides an almost continuous frinige along the beach
 
from the Wadi Siham northwards. Locally in the shallow muddy inlets
 
and creeks around Luhayyah ana Midi it forms extensive stands of
 
severaL acres in extent. No other species is associated with it. 

This ks the Local term "or the land lying within about one
 
kilometer of the coast which has been saturated with salt spray driven
 
Lntand by onshore wind&. Much of it is salt encrustod and bare of all 
vegetation but on hummocks and in slightly drier areas bi&V_" 
frutiJo.4 Is dominant. It is often associated with jj~.goju 
1&a.onodes and sometimes with C cretical 1jajda LxLLr and L. 
cyLndrlfolii4, all three of which are uncommont but restricted to this
 
habitat. Sabkhah coamunities can be found all along the Red Sea coast. 

In a few places, notably around Khawkhah and Midi, there is a
 
raised beach above the high a
tide mark. This supports quite different
 
maritime vegetation characterized by the presence of Atrglex
 

JarLUU.nA, ZvnohLlum &JIm, . and HaLnyxug mucrgnatU&. 

DRSERT YEGETATION 

These types of vegetation occur in areas which receive a rainlal 
below about 200mm per annum Lie In the western half of the Tihama and 
In the extreme east of Yemen around and to the east of Khabbg M&a'r1-b 

http:JarLUU.nA
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and i/arib. Besides the low rEinfatl both aoeas are composed aLmast 
entirely of alluvial soils, principally mobile or semi-mobiLe sa.ndsp 
and have a sparse but characteristicalLy Sahara-Sindian vegetatiou* 

CasaS -ne Lu LAA Qka Tlh&th (ALi. = ijQm) 

Running the whole length of the Tihama and exteaeiing eastwards for 
a distance of between 20 and 25km is an area of sand dunes. Apart from 
ptantations of the date palm Phoe~ix dactylifera and UyahA nU Aba 
near villages and along wadis where ground water is close to the
 
surface, the area Is almost entirely treeLess and this is probably a
 
natural phenomenon. RainfaLL in the area is very Low and trees would
 
never have thrived, though two indigenous and undescribed species of
 
the palm genus Hyhaene oc-a,. It seems prabable, however, that the
 
present vegetation is somewhat impoverished because of grazing.
 

The characteristic dominant specl.es in this area are the salt
 
bushes, Sua wonoica and SjlQj Jinescens, which occur mostLy near
 
the sea, and jatronha jpeLaraoniLfolij, LeptodenA& oyrotechnica and
 
Odyssea mucronalt which occur move frequently inland. Although they 
appear to have sLightLy different ecological requirements as one 
species is rarely codominant with another, they a1 tend to form the 
same type of community. They are undershi-ubs, 0.5 - 2m high, which can 
form reLativeLy dense bushland "ith plantu only about 2m apart or can 
occur as scattered individuals in ope.n duneLand with extensive bare 
areas between them. Whatever the dominant species, the associated 
plants are almost always Aeryll j i Diptergium AgLaj&cjm, Faaonua 
ndicat HeliiotronItur pterocarpuamr Panicu jj ju and IenirgEL 

Purpurea 

Many of the pLants occurring here are widespread throughout the 
Sahara-Sindian region, notably Aerva -1ji nnca, Leorttdechn 
and fjncu icidum which al. occur in the eastern deserts discussed 
in "Aeolian Sands in the East of Yemen." Some species, though, of 
which Hellotrooium e and Od'ssea f1&rLgata are the only 
common ones, are strictly limited to the Red Sea basin which is
 
treated by some authors (e.g. Zohary) as a division of the Sahara-

Sindian region.
 

SLlt Deuunct Ia-- = Wester--&ns Central flhna& (At. U =--00m) 

Extensive deposits of fine silt are found along wadi Lines in the
 
cent-al Tihama, apparently marking the point where floods dried up and
 
deposited their silt load. In the western lihama the silt deposits
 
have been much eroded and are usually found as scattered mounds amid
 
sand dunes.
 

Whether the deposits are extensive or small, they tend to carry the 
same vegetatlon. The dominant species are the three shrubs, Slvador& 
urJ&nQ, CaglaZb rotundifolia and QQagaX d all of which can 
form extensive dense scrub about 2m In height. Good examples can be 
seen at Husayniyah (Capza s ij ec),dj), Khalifah (aJld2gr. 2&raL&), 
and Mawza' (. rotundifoLia). Although climbers like Cyphostemma 
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inatum and Pentatrols nivali are often found in the protection of
 

the dominant shrubs, the ground flora is exceedingLy sparse, the
 

biround between the bushes often being completely bare. QGLla aJnn 
and Jatrtgha zolu a are among the few common species, though 

fJr-iithp, Li£LgLrA and ZygapkLhy1H nimplaq occur not infrequentlymJ 

suggesting a relatively high Level of salt In the silt deposits.
 

Aeolian ands in ihe Eat . Y 99_Qy.n (,tt. = 1100m) 

Although this region covers a considerable portion of Yement very 

Little is known of its vegetation. It Is quite probable that parts 

towards the center of the Empty Quarter are almost entively devoid of 

all. vegetation but. more accessible areas are covered by a sparse 

vegetation consisting of CaLLizoaUam crinitum, RhazXa t 
"jLvadora 2er-~c- and, more rarely, eptoden" pyrotechnicat all of 

which grow on hummocks. Associated specP.es are few but include hardy 

perennials like PenUipetum _vJisum, Meioitr-FO. m dLy.zynujg# DintertriumJ 

AJL0.Ujis and Aexv Jic at the Last two also being characteristic 

plants of the Tihama sand dunes. Ephemeral species occur but appear to 

be rare, Tributus 9flnfl" being the most typicf.L* 

With the exception of the desert regions discussed In the previous 

section, the natural vegetation of almost all Yemen below about 16OOm 

would have been dense bushland or open woodland of the type found 

throughout the Sudanian savannah regions of Africa. Much of this 
bushLand has been cleared for agriculture while in other areas it is 

much degenerated through overgrazinC. In remote and more favored areas 

there are considerable stands which must resemble the primeval 
vegetation and in a few areas some fr--ments of woodland survive. 

Nearly everywhere the dominant plants are species of Aca.Aa or 

&oiqiwxr usually about 2 - 4m in height. The type of scrubland in 

which they are dominant is referred to as jcacia-Commiyhora bushland. 

a few areas however, a different species is dominanty either 0ears
 

"&bra, C zbeti3_moLLe or one of the succulent Hughorbias, and these
 
distinct communities are also discussed. The survey begins with the
 
eastern Tihama and then goes on to discuss the various communities in
 
the mountains. There are certain features common to the rihama
 

vegetation described in the next three sectionsg notably the abundance
 

of Acacia ehrenberaiana, A. h and &- oeLgfo'Jn, which separate
 

these communities from the mountain vegetation where Acacia mellilern
 

and As aak are abundant. Very few species, except Aerva Janxnica and
 

±kpc1i c rls are common both on sand and rock but the bushland
 

in the southern Tihama Is to some extent intermediate between that
 

found on the Tihama sands and that found on the mountains.
 

aaund PUnrji " JTh& Rkasatern Iikumi (t.e LQ = 400ma) 

Sand dunes extend into the eastern part ol the Tihamal particularly 
between the Wadi Rimal and the Wadi Mawr. This area cLearly enjoys a 

higher rainfall than the northern and southern extremities of the 
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Tihama, Is evidenced by the e:tensive plantations of Pennisetuia
 
Millet found on the dunes around Qutayj Zaydiyah and Qanawis. At first
 
sight, this region would appear to belong most naturally to the desert
 
regions (Section 2) and Indeed many 3f -the characteristic Sahara-
Sindian species noted earlier, Like 9121J=AUla 101diilum and Panicin 
turgidm, are common here. The duneland, however# Is much richer in
 
vegetation, wi th a considerable number of ephemeral annuals Like
 
Ari istpd MsjajiA and IndiglJe arrecta and it is really only man's
 
activity that has rendered the area treeless.
 

The natural vegetation was almost certainly open woodLe,nd dominated
 
by Acdcig, ehrenberaiana some vestiges ce.n be found, notably between
 
Oahl and Zaydiyah. Often associated with A&Ar"A ehrenbergiana is A*
 
_tortiLiB9 but no other tree, except the rare ComminhZ alpadricinctal
 
is known to occur In this sort of woodland. The acacias provide a
 
continuous, If rather thin canopy and no shrubs or herbs flourish
 
under them with the exception of Iknhrosia p which is abundant. 
Qo I gendut and Pentatropis niy.Lis are common cLimbers. 

" 
(AI. 300 - 500m) 
Dobera "AZMd Qa Silt Iands i AhI F xtrmea t QJh ifhama 

Lying immediately to the west of the first mountains of the 
escarpment from the Wadi Zabid north to the Wadi Mawr is a belt of 
country about 10km frGm east to west. This area possesses a rich 
alluvial soil probably built up from silt washed down from the 
escarpment. The characteristic tree is DoSbera .AgirAwhich gives the 
area an open park-like aspect. It seems probable that this tree was 
dominant in open woodland in prehistoric times In association with 

;pA&-&Aehren;erziana and &. oerfotal both of which occur in abundance 
todoy though no vestiges of this woodland remain. As with the woodland 
outlined in "Sand Dunes in the Eastern Tihama"t it seems that there 
would have been Little ground cover and fewl if anyt shrub" In this 
woodland since the vegetation under the isolated DoXeIA trees is
 
extremely sparse.
 

Today most of this area is cultivated and the vegetation is Limited 
mainly to plants of grassy banks around fields where Cynogj d lLn 
and DactyLoctenium scindic are the most characteristic species and 
to the field weeds themselvcs. Several of these Like aVaejL 
Le~tocarna and Schoenefedia gracili are restricted to this area but 
others such as Gvnandropsis ya colon, Brchchiriacochinochtoa 
reptIns and C rotun&u extend far inland on the rich aLLuviaL 
BoiLs of the irrigated valleys. 

In areas which have avoided cultivation, a secondary scrub has 
developed. This is I - 2m in height and is dominated either by 
IndiJiofera gotonsifolia or AbutilOn Q S The scrub Is sometimes 
so dense that other species cannot survive but in open areas QA-i
occidentalis, JActlqctenua clndlix a, Jatraphan lauca and O&imum 
12okoteL are frequent. 
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GravlL Plain in th& hg.UaJ~r lih&M& (Alt. JI = 50om) 

South of 
 the Wadi Zabid the eastern Tihama has a quite different
 
appearance. The area appears to receive a relatively Low rainfall and
 
the soil is mostly composed of gravels fanning out aLong the numerous
 
smaLL watercourses. 

The vegetation is of the Acacia-Commiohora bushland type with smaLl
 
trees 2 - 4a in height variously spaced. In some areas the bushland is
 
quite dense and probably resemoles the. fouad before the arrival of
 
mail but in most 
 places a good deidL of scrub has been cleared for
 
firewood and regeneration has been made difficult by the abundance of
 
grazin. animals.
 

'Fle dominant tree sdecies are four species of Aca&LA 
(A. 
&ed oth 
 A. ehrenberziana, A. fpmUiaJoig and A. to}tiL.i), two 
species of C 2hora (.Q. aileLadgis and C. a rbJ), two species that
 
mimic tile Commiphoras in their vegetative appearance 
 (Ewhnrbial
 

Ucn&" and g ja1Jzjens) and Sa tia gpposa a shrub of
 
extronely arid buslLand. Climbers Like QfiLA guadranaularis are
 
frequent but wost characterkstic are 
the tought wiry, often succulent
 
or spiny plants that make up the ground flora. 
The grasses
 
schoenanthus and L iurus Dagirdicgus 
 the succulents A1uz Dikubrii..u
 
and EuurQbJia tiaiaat aii, the undershrubs MLxtLia B.ircj16p
 
j"myyLankhM& Ygmesnifi-
 C cnfu marrubilatum and Iadivoler&
 
EP2iaQ&A are aLL typical.
 

Acacia-Commiuhora 4Q._jta an 5_teqM S on the ZaMlument,
 
(At. 400 - 16 0 0m)
 

ALL the lower regions of the escarpment are characterized by steep
slopes subject to very rapid run-oil during the rains. Consequently
 
there Is little soil and the ground is predominantly rocky.
 
Agriculture is mainly Limited to the 
 vaLteys; the hiLLsides are
 
covered In bushLand. There is considerable variation in the density of
 
the bushland; in It is
some areas almost impenetrable but in most
 
pLaces grazing c-nd clearance for firewood have ensured that the bushes 
are quite far apart; 
 in a few cases the hills are almost denuded
 
particuLarLy near main roads. 

The most characteristic shrub of this bushland is A iA ml 
It is commonly associated with Acacia sak and Commihora &a. A sensu 
Wood (1983). Underneath these main bushes is a shrub layer I - 2m in 
height, consisting of Acalph& f. s Adeniure g iMt AoAania 
triaguI.31, C fnrinas.., G .tembknia and Ormocaroum aeen
Js.
 
Succulent species are also prominent 
 and C"UM& ouadranauLari&# Qer_luadi LJ lug, toe sy.., Q&alluma Deniillta, Auhrl cact~s, KIP 
JLuatnIILain, KLLinia odora and a eria ehrenberail are all 
common. The ground flora is quite rich and consists mostly of tough 
perennials, notably A J Aritatjj adscensionis, Bjphjg
 
cUl.arig, Boerh La , Cc a ros henfl~, Iigafer~ca spnao&,
2LLIa u and Itig villosus. 

http:triaguI.31
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Aaacia-Commihorta Bughnd " jh& ooth ills (Ajl. 400 = 600) 

AlL species present on steep slopes on the escarpment are also
 
common at Low alttitudes, but the foothills of the escarpment are
 
rather distinct. This area is characterized by an abundance of Qrewin
 
1_&nA., a species unknown above 1000m. Other characteristic plants of 
the foothills are kv".. ehrenberziana, ALoe y.ra, Cnmaia.ra 
gLedenali, Cordi sinenigR, DetoniL A, Endogtemon tenuiflorus, 
ndi mofera tii ria EAyQa" rabic&.a and 

bAcaci-Codbhra A ughndn QA Midl Altitudesa (ALL.o 1600 = 1800m) 

In some areas AVa&c&a-CommIyhora bushland extends almost to 20 0 0m. 
Such bushland, found for example around Maghrabah on the Sana-Hudaydah 
road, has a rather different appearance from that at lower altitudes. 
The only Commiphora present is likely to be Q. scbimpe.rI which rarely 
occttrs in abundance. Acacia etbalca replaces the other species of 
Acacia. Most of the characteristic shrubs at Lower attitudes disappear 
and only AiJnii. obeum and Grewla iembj2nhi.s remain frequent. Instead, 
t he common shrubs are earterlo iin , &L D .our Pavetta 
i.QLLgfLord, india DuncLnaj ,j RlIAnu taddo and egazeria thea. 
Succulents are less numerous but ,Lae J gb ic andvyclanm, cactus 
KZeLnla odora are amongst the most abundant species present. The 
ground fLora is rather species-poor though many plants common at Low 
altitudes are still present. ParticularLy characteristic, however are 
LeQ_ a Seddera a and ICa giA waZaZaja* 

Acacia-Comnal thora f in D-rX Argan (ALL. ,00 = 1600m) 

There Is some difference in the nature of the Acacia-Commiohora 
k)uHhtand in dry areas which can often be identified by the abundance 
of Aerva Atvynl _. This type of bushland is comparatively species
poor but Is usuaLly marked by the relative frequency of Commipaor 
&yrrhA, E nLrlJi and S perca* Other species found&An 

only in drier condiltons are L heterotricha, J1. rotundlfoLial 
.eddea .LaiLfoLi_, E gx. _ indica and FarIsg.LAlonuIsiLj&ua. 

AQacIa-CommipUhorjWAI Areas al Good VninL (AL. ILU = 160Q) 

In contrast to the bushland outlined in the previous sectiong that
 
found in areas of good rainfall is relatively rich in species. The 
characteristic plants of drier bushtand are rare or absent but they 
are replaced by the much more numerous species restricted to areas of 
.ood rainfaLl. The great variety of shrubs, and particularly the genus 
gXewj&, is especially marked. Grewla schweinfurthii, 2. veLutina and 
f3. i are frequent, as are Abru botae Cordl- Uva, hretalJ 
obtusifQti and Qchna inermj. There is also a much richer herb flora 
with species Like CgmneLina jt gR, LentothrIUS seneeale M, 
JaIUi.a" IlAy and f 'Jo senana occurring In some abundance. 

http:scbimpe.rI
http:Cnmaia.ra
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Valley Forest (All. §0U IU&m) 

This Is the richest Sudanian type of vegetation found in Yemen, but 
is very Local and only present in the deep valleys penetrating the 

western slopes of mountains rising sheer out of the Tihamal notably Je 

Raymah, J. Bural and J. dilhan* Such areas enjoy a relatively high 
rainfall with reduced hours of sunshine owing to the buildup of mist 

and Low cloud al.ong the escarpment. 

Bushland In these areas is sometimes transformed Into genuine
 
forest with a tree canopy six or more meters in height aDove the 

AcLa--..QoamphorA buEhes. The most common tree is Co3breumR molLe
 

which is Locally dominant. Other very characteristic trees are
 
Jlroadi sa ,naCet toka, MitmsJs a u ifoL& 

and Irick ia e, all of which are commonly riparian, and 

Berc.hemn SaiacLor, FJIUS ~&MAQ Ta mar indus JjdJit Zi~okls 
MUcrondt and ,. aPna-qhraAi, which are usuaLly found on the higher 

slopes. There is a great variety of shrubs about 2m in height, of 
which the most abundant are Q eULigg,Oncoba spinosA and Phoenix 
Caeoaitosa. CLimbers such as Clitoril ternat.l, JagJin3 LumiBAAUZJ 
and Commicar"& Ploumbauineus are abundant. The ground flora is also
 
comparatively rich. The valley forest is rcmarkable for the Large
 

numbers of Sudanian species which are othervise unknown In Asia.
 

kL~ohorbia ZrrUi (Alle 1000Q = 20m 

In parts of southeast Yemen, particularly In the Taizz-Qalidah 

area, the RuJariyah and the Lower Wadi Bana, a remarkable derivative 
of the A~cla-Commiohora bushland Is found. In this the succulent 
element outlined in "Acacia-Commiohora flushLand on Steep Slopes on the 

Escarpment" has replaced the Acacia-CommiohokCIL bushes as the dominant 
species. The most prominent succulents are Jumnrbia cjactu.t Le 
inarticulata and E. sJchinJriv but above 1500m these are often joined 
by E ama1 and F. parciramulos-o Other commonly associated 

succulekits Include Adgnin venenata, RuLoIla ntermil, Sanevier a 

£iosLkalaa and Sarcostemma viiainae. The ground flora is essentially 
the same as that found in the various types of Acacia-Commiohora 
bushland, particularly on steep slopes on the escarpment, but the 

spiny EuphoQbia bushes provide protection for a number of species Like 

lihiscu. defLergii, Ui. vLtfoLi and the grasses iYvoarrhenia ihita
 
and Themeda triandaq which are particularly abundant here.
 

Although the EuJzkrbLI scrub seems to be best developed in areas of
 
slight or moderate gradients, this does not seem to be a complete
 
explanation for its replacement of the Acacia-Comminhora bushland as
 

It is often well developed on -very steep sLopes in surrounding areas.
 

aLA=jq~amLathrM Hushtlnd La Eastern Yesmen (AJLl. 100 = INQ0M)
 

Both the steeper slopes and the more Level stony plains of eastern
 
Yemen are covered in Acacia-CommiLhora bushLand. The eastern bushland
 
is never as dense as that found on the escarpment and becomes sparser
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towards the east. It is usually best developed on the teep slopes of 
rather narrow vaLleys. Although Commighora myrh is Che only common 
Commihorq, several species of Aia are abundant including A. 
campnotitl, A* hamul A. nlLifr and A. gzrfo..t&I, while A. 
ehrenberulana is mostly restricted to valley bottoms. Other species 
that are at Least locaLly frequent are Euphorbla allnAaAA, Jatropha 
Bjujnosa, Man crasloJiia and jada Persica. Succulents and 
climbers are both relatively uncommon while the ground flora is 
species-poor and mostly represented by tough Sahara-Sndtn species 
like Aerva LuQ 1 rig citiarljal Cymbopoaon schoenanthus and 

MQUNTAIN VEQEA.4& 

The 1900m contour marks the division between the Lowland Sudanian 
vegetation and the highland (true mountain) vegetation. ALmost 
everywhere in Yemen there is a significant break at about this point. 
III terms of natural vegetationt the mountain region Is probably 
divisible into five regions, though the first of these has been so 
much modified by man that the primeval vebetation is virtually 
nonexistent. 

Thfl e -fMinAZ S S (West-faci100 = 3000M) 

This area receives the highest rainfall in Yeuen and enjoys reduced
 
hours of sunshine particularly at altitudes above 2600m where low
 
cloud is common. Frost is very rare.
 

The whole area is intensively cultivated except on the steepest
 
slopes; terraces have been carved out of the hillsides wherever 
possible. Except on cliffs, the natural vegetation has been destxroyed 
but a few relicts aLlow one to speculate as to Its nature before the 
advent of man. 

All the best land was probanLy covered In Acaci gor n woodland; 
considerable numbers of this tree survive. Associated with it were 
Cordia u a_ (still -requent around vilLages), Dombeya schimoertana 
(now rare), Euiioibig. Amig (still common)l Ole- eUr2A.& (now very 
Local), II& £3u viridifolium (now rare) and a number of uncommon 
species. Undershrubs were probably frequent Including Acanthus 
&Eboreua, My ne rican, Rhoicissus tr dentata, Rosa abyssinical 
EhILM ret rJ and VLrnonia.eg i- i .JL The ground flora was mainly
composed of grasses such as AndrInomon Hyi bxIAA,farrhenia 

enU"&Wtum iLli - and XhplLne t. 

Today this woedland is replaced by terraced cultivation. The 
retaining walls provide a home for many cliff plants Like Camnuta 
ALChTlanthes oteridioidese Mirj" A £jLifolia and Pentall 
LAnceolata, while the fields themselves are often filled with weeds 
Like Anaa LiJ arv]ensis, Chenopodium schraderianum, AruQAdtru 
AAALLicm and Selanuj vjjonug. The grassy banks around the fields and 
grassy slopes preserved for fodder are often very species-rich, 
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providing & refuge for plants unusual in Arabia like orchids and 
everlasting flowers. 8 ciea like ab Lara macrantha, l 

fgr Li C Swerta Dolynectaria, PLectranthus 

baflhus and the little clover, T.Ifoljim CeMioiLosymn are common In 
these situations. 

The most abundunt secondary vegetation is found on steep, eroded 
slopes where cultivation is not possible. Such eloper, are covered 
principatly In Large herbs and undershrubs. Typical plants include 

Agiii&u dr.oreus, which renders the slopes unpLeasantly prickLyp 

Ac yrathe Aa2r&rA, Ann&rhJLaAa I21nkahlji, JAeLdS bLiterna, CLutia 
U&& QmmICftrQUU r Conjxzan orrhouagoa&,01 AiANJ& 

schflaoerianat Hypoeste forskaUL Nee dellersiaA, PennIrnetum 
1nimaia, Ruae " Aiaisg, SlaL3Inca nm and VernonI4& LoipioLl.-

Intinainsu Lyiniz In AAIUUbdsaX CAlt. 1900 = 33Qm) 

As the description suggestst this type of vegetation Lies to the 
east of that found on the west-facing sLopes. It is best deveLoped in 

the Hujariyah and in Khawlan Ash Sham but can also be tound on J. Lawz 

and on the Yisloh pass. RainfaLl Is much lower than on west-facLng 

slopes but mists appear to be frequent. The vegetation is much less 

clearly Afromontane in its character and shows many similarities with 

that found in Oman (MandaviLLe) and Afghanistan (Freitag). Everywhere 

the slopes are steep and very little soil is retained. Terraced 

cultivation Is unusual and most fields are found in the valleys. 

The most characteristic tree is the Juniperl J.UUmjazu. DgCZe# but 
though juniper woodland still survives in Saudi Arabia (Wisma.n) 

there Is no woodland left in Yemen except for Little colonies in 
mouutain 1.utlIes. Instead, the hiLLs are scattered with occasional 

Juniper trees which give the hills a park-Like aspect. In :-ome casest 
W3 on the Yisloh passt the Juniper has completely d~sappeared. 

Assoclated with the Juniper are Olea ajzEJ a and A pJgena which 

are joined below about 2300m by A&"a etbica and Ficus iaticifolas. 

Today all these trees are comparatively uncommon and the hills are 

generally covered with a secondary bushland ot va:'yinj density. 

Typical undershruns are Aeva tLnatat A, .%YJ.&V CadIa RlLra"JfA , 

iu ti In.ceoQ1ta DodaneA yi.coam (sometimes very abundant)p KLe.nia 
.dQra, ousteLn frtLisosia, PsL,1a ouncL&,.LA J"AMM schimoerianum 
and Tarconanthus camhoratus. The ground fLora is rich in grass 

species like Era"g r A_2 Z, adscensionls and TetraidtonJti Ar gt 
yi.2oju while other characteristic herbs are go"m&rjURU aflLnuatun 
u&etea LfomknalL..tA&IA Os t earn ermum vaijlantij, ham, or and
 

Ireeteg ILLF, og the kLL h PAta Aal I A&JM fisina" (ALt. 1900 

Most "f the hills around the high plateau above 1900m are entirely 

treeless. In this situation it is difficult to speculate as to what 

the natural vegetation was; It Is quite possible that these hills have 

http:ouncL&,.LA
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always been treeless. Certainly today the only places where trees are
 
found are on the cliffs, which also provide a refuge for other plants
 
which are rare in this region.
 

The hiLts are not only treeless but almost entirely shrubLess as
 
weLl. Instead they are covered in a sparse vegetation consisting
 
mainly of low woody herbs of which the following are very typical:
 

Aer~y J-YaxLJ&a, ALkann orientallaJs, Andrachne, AjjAgXAIU 
fiLamentosum, jBi ia clidrjis, £chILUQoRA soino si sIAm us, Era rost is 

2 J-- LFaaol da I Fl~ii abvssinica, Gn~iia somatiensis, 
HelichrysUa "WIL~U, Indiaofera grabic&, £orLutkac uadrrfida, 
u.Licri -aubertLL, Salyia f egytxiaGa Stoa-rosti@ os andgbua 


Tetrapougn yLIjqMm. 

This vegetation i-% mostly Sahara-Sindian but significant elements
 
are Afromontane. It seems likely that the original vegetation was more
 
obviousLy Afromontane, but overgrazing has enabled the Saharid-Sindian
 
element to increase as conditions have become more desertlike.
 

Ih. Mona i 9 (Alt. &hove 30m) 

The mountain tops are naturally treeless and are covered with a
 
sparse vegetation of Low herbs, many of them endemic to Yemen. Many
 
species are cushionlike and all have to be frost tolerant since the
 
temperature resularly faLls below freezing during winter nights.
 
Possibly the most common high-altitude species is the endemic flIx
 

taeviatkk• Other characteristic endemic species are Cichorlui, 
botn&, .&_ e.han]aianum and Dinjkitnus i.ifig Temperate weeds 
are also a characteristic feature of mountaintops and species like 

RiOOij1ua c i cut ar Iur, Mrruium yjilgare and Maly&n prAZXL si are 
surpri.lin;ZLy common. 

JIM1 IntermountaLn PLains (All. 0 = 3000m) 

Vrom tile Qal al Had near Kitab north to the Qal al Snams near 
Waydah are a series of intermountain plains. The plains Lie between 
about U100m and .3000m and are most extensive around Masbar. ALL have
 
aLuvial, often Loess soils and a relatively high groundwater Level
 
though rainfall Is Low. Frost Is common. Rather similar conditions
 
are found In the region of Sadahl though rainfall Is lower there. The
 
plains are extensively cultivated, though uncultivated areas &re
 

frequent, and are largely treeless today, but this may not have been 

their original condition.
 

The most chara.cteristic tree Is Acai f which is also 
common on the plains around Ibb and between Taizz and Qalidah. The 

only other trees found are Zj phus sina-christil Im.§JWx apyLla and 
T. arabica the last two usually planted along ditches. Shrubs are 
virtually kinknown though L.cLum sh~wi does occur. Common herbs on the 
plains are Aristida adscensionis (sometimes dominant after the rains),
Cassia itatica, Cenchrus ciLiaril, QqAitj IW_CAi peudosin-ica, Cvnodon 

da , Ejchimoerana abundant), Eagonia indic#Lk (very 
Li arn durQJl (mostly in abandoned fields)t Leas ialAtta 
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Peai&u bLmni% (abundan t), c.ar .rLa, sotAnLm £LCXALiM s. 
lnraaum and Withanka sQanhiu ra. 

The species of the mountain pLains, as of the surrounding hills, 

are something of a mixture. Some species are broadly African in
 

distribution (jLgr urn. is abundant in South Africa), while
 

others are clearly Sahara-Sindian (Fulicaria cr.o.a)t and others are
 

Irano-Turanian or Mediterranean (Pennum harmaLa) in their
 

dist ribut ion.
 

JDLa AMi~ JkALIA LIE 

Hitherto our survey of the vejetation of Yemen has neglected an
 

important element: the wadis and drainage tines. They are, however#
 

of great significance; many species are found primarily or exclusively
 

&Ion, their margins, including a number of the most conspicuous plants
 

In Yemen whose presence often indicates a relatively high water table.
 

Aug"Q Ped in Drav Country (Art. Q = I500m) 

Dry fLoodbeds are found principally in the eastern Tihama, in the 

foothills of the escarpment and in the eastern mountains where the 

wadis flowing east disgorge Into the Empty Quarter. Floods tak,' place 

at irregular intervals and may be quite frequentt occurrina perhaps 

twenty times a year, or very infrequent. The waters dry up very 

rapidLy but a considerable amount soaks below ground leveLt thus 

provhtIng moisture for the trees that usually line the wadis. The most 

typical marginal trees are lamarix aphylla and L. arapicA but other 

trees are not Infrequent and include AcacaA ehrenboeralAlt JLadoX& 

nergca and ZLzvvhus spiua-christi. Climbers such as Coce-jjj-

Pendutus and Rentatropis nivaii are quite common, but the only herb 

which is at aL regular in occurrence is Withania s.mniier. 

Ta Arisks can often be found colonizing the sandy flood bed Itself 

but this is really the territory of CalatrQo zr2cei which sometimes
 

occurs in great abundance in and bezlde the wadi bed. Associated
 

species are few but Cassia senna and Pche discorides are also
 

characteri3t ic.
 

Jow Attud jet WAaig an ibt E .romnt (Ajt. = £lQnM&) 

Nearly all the major wadis have permanent flowing water or at Least
 

seasonal semipermanent stretches of flowing water alona their courses
 

through the Lower slopes of the escarpment netween 500 and 1700mo
 

Aquatic plants are found by the permanent water and almost always 

include TxhA ang±atlA, L.ahia laniloral p and Phylanh, monnleri 

uoiflora. Less common are EJLteL-_ P r HeliotroDium 

ovatifolium and various species of sedge such as Fimbrist-ylus 

aleberiaa and Cyperus laemigatus. Away from the water Amaranthus 

JiLaxcumbens are-1Winosus and r often common. 
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The margins of the _Loodbeds are often lined with the bamboo-Like 
grass, Arundo donxt, and a number of tall trees. The majority of the 
trees are species of 'cus, particularly E- vast% and E. BcOXadr, 
but other common and characteristic trees are lira2MDd" saLicLca and 
TrcJeLlj&j emeticay which Like many other species occur sporadically. 
Shrutbs are rather infrequent but Jatroha curQMM and 2£n.Dlgw 
odoriterujs, both introduced, are quite frequent and very 
characteristic of this habitat. 

The permanent flowing wadis are often Lined with irrigated fieLdse 
The fields are composed of rich alluvial soils capable of producing 
several crops of cereal each year or of growing tropicaL fruits* The 
fiekds have a characteristic weed flora which includes an abundance of 

otundv., EchiQno hlao SqLona and ZsLL niJM oa4LLLtg. 

DX Valleys Al LQ1 Altitudes on zt Escarnment (A.Lt. 5-a = IROM) 

The smaller dry valleys in the Acacia-Commighora bushland zone
 
carry a vegetation significantly difterent both from the surrounding 
bushland and from that found aLong the permanent flowing wadis. True 
aquatic plants are completely Lbsent but the richer soiL ard 
additional moisture of this habitat aLlows certain species to thrive 
which would otherwise be absent from these regions. This is 
particuLarly true of trees and species like Cgmb¢reLtUM .sll& iiw. 
P& L-tLfoQi1, E. t TrYchemLJJ emetica and Zzkus 2ina
chrsj, which are virtually restricted to this habitat throughout 
much of the AciyJora bushland country. The trees usually cast 
considerabLe shade; beLow them the vegetation is Likely to consist of 

frutic!QsA~g and A. indical Abili~n bidentatum, Achvrlnthre, 
.d2_" Commicarpus i LLitinIJJlfi &..anum £Usn.raoLumbazingusl ILLLea~ 
and Withanijqa mnifera. Grasses are rare or a-bsent in this habitat.
 

Permannt Stem at High Aliudes (AU.* JJ90 = hiQ0L0m) 

Dry watercourses at higher altitudes do not usually carry a very 
distinctive vegetation, though their steep sides often provide a 
refuge for plants otherwise restricted to cliffs. Where there Is 
permanent water, even where it is restricted to rock pools, a 
distinctive vegetation is found. SeveraL of the plants occurring in 
such aquatic habitats are clearly Afromontane, such as £ygrus 
eLsantuJUA, Pennisetum Iaacruorum RannuncuLus but manyand auili±A4g±, 
are widespread pLants of temperate areas which extend into the 

mountains of Yemen, such as Aulum. ngjjjljrm, &&rostls viridis and 

Eleocharis pl~ujsJt.r 
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MA~: fj~ EGETATION QL YEMEN 

Sahara-Sindi~ Vegetation Types 

Sand dune vegetation of the Red Sea coastal type, principally
 
that described under "CoastaL 
 Sand Dunes in the Tihama" withA intrusive elements aLong the wadi Lines of the vegctation 
described under "Silt Deposits In the Western and CentraL
 
Ti hama." 

Said dune vegetation on the AeoLian sands of the Empty Quartert
almost entirely that described under "AeoLian Sands in the hast 

A 	 of Yerven" with a f'ew rock outcrops bearing a depauperate

vegetation of the type described in "Acacia-Commiphora BushLand
 
in Eastern Yemen."l 

a~&Aannah Uuah.I1i&d oEI & Sann Type 

Undifferentlated bushLand, principally Acacia-Commighora 
bushland &s devcribed in "Acacia-CommiDhora Bushland on Steep 
Slopes on the Escarpment" but with modifications depending on 
rainiaLL (A C) ho. BushLand in Dry Areasil "AcsJ_ 
CommiphorA in Ar'as of Good Rainfall", "Valley Forest" ),
altitude ("Ac^ _)j a, _ushlnda J 	 In the FoothIlLs"i 
"Acacia-Commi"Qjn bushLand 
at Middle Altitudes) and soil 
conditonpi ("Sand Dunes In the Eastern Tihama"? ler Parkland 
on SiLt Lands in the Extreme East of the Tihama", "Gravel Plain 
in the Southern Tihama"). 

Acc&ia chrenber-,iana 
 bushland on aLluvial sand in the eastern
 
Tihama ("Sand Dunes in the Eastern Tihama"), soma penetration of
e 	 the escarpment aLong sandy watercourses, Moatly cleared for 

cult ivat ion. 

Dobera parktand in the eastern TLhama with 
some penetration of

the escarpment on rich alluvial soils in 
 valleys ("Dobera
 
ParkLand on 
Silt Lands in the Extreme East of the Tihama").
 
MostLy cleared for cultivation.
 

&cacia-Comii hora bushland on gravel plain in the Southern
Q Tihama (SGravel PLain in the Southern Tihama"l).
 

Succutent Emphbia scrub in the southeastern mountains 
("Euphjobia scrub"). Merges 5 radually into other bushLand types. 

Acacia-CommiDhora bushLand 
 In eastern Yemen. Very variabLe in 
* 	 appearancel often
sometimes dense, almost completely cleared.
 

Usually arid and species poor. 



Mountain Vei Ja~n Types 

Undifferentiated. Mostly treeless hills with little soiLLii ("Treeless Hills on the High Plateau and Eastern Slopes'). 

Intermountain pLains. Mostly heavily cultivated or grazed with a 
[] sparser weed-rich vegetation on alluvial soils ("The 

Intermountain Plains"). 

Acac orige woodland on west-facIng slopes ("The West-tacing 
Slopes"), now almost entirely cleared and replaced by terrace 

[] cultivation except on the steeper slopes where secondary scrub 
Is prevalent. 

,unine-rus woodland on mountains lying in rainshadow ("Mountains 
Lyirg In Rainshaduw"). JIuniLruj now almost entirely cleared 
and replaced with low open scrub. Very littLe soil retention and 
no significant cultivation except in vaLLeys. 
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J2ISTRIBUTION MAPS
 

The foLlowing maps have been drawn up principally from my own field 
records suppLemented by those 1.isted by O. Schwartz in the FLora xwM 
Troischel AzJ.a . The information available Ls, of necessity 
incomplete. 

iM-Pit.*: XD 4 ((hA;AIJAbA) A".EUAZA STRICIA (UARJ&)
 

The formee Is restricted to duneLand within about thirty kilometers
 
oI the Red Sea and is sometimes subdominant in this region. The Latter
 
is often dominant in dunes on tha 
 sands east of Mawrib but also
 
penetrates the mountains aong sandy water courses. 
It to completely
 
absent from the west of Yemen. Both have therefore a similar ecology
 
but are geographically separated from esch other.
 

ia 

spiky leaves. The infLorescence is a spike of cLosely packed racemes.
 

O;Yssea k ..ti is a rhizcmatous grass with erect stems to 1m and
 

khazya lrLcta Is a poisonous, leathery-Leaved undershrub about
 
50cm high. It has smaLl cymes of yellow flowers and a pod-Like fruit.
 
It flowers and appears vigorous even after the most prolonged drought*.
 

h(4E a.a: ACAIA EHAENB3EkGIANA (fijL") 

ThAs speciesy mostly of alluvial soils, is abundant in the eastern 
1'hama, particularly on sand, and also frequent 'along wadis 
penetrating the mountains tip to about 2000m, though in fact very rare 
at heights above 1000m. It is absent from the steep hIlLsides favored
 
by Acacia ml whose distribution is complementary to that of A.
 
sgarenberaiidna. 

£cuacLn elrenberuiana Is u spiny bush or small tree about 4m high.
It Is usualty branched near the base several trunks. Thewith bark 
peels oft in papery strips. The spines are usualLy straight. The 
flowers are in gLobular yellow heads and the pod is narrow and 
constricted between the seeds. 
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FIGURE 3.1 ODYSSEA MUCRONATA
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FIGURE 3.2 RHAZYA STRICTA
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FIGURE 3.3 ACACIA EHRENBERGIANA
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AA al.A: JATRQJJL& GLAUCA
 

This species is restricted to the richer siLt deposits in the east 

of the Tihama and of the aLluvial vaLleys penetrating the escarpment 

up to 1000m. It is one of the nest indicators of those soils and is 

often associated with D alabra and Abuti2la .ann uM. 

Jatropha aLnau Is a smaLl undershrub about 30cm high. The stem is
 
fleshy and rich in a colorless latex. The Leaves are palmately Lobed
 

and ± Jglabrous and have fine pin-Like stipules. The flowers are
 

inconspicuous and green; the fruit Is a capsule.
 

This species is characteristic of small rock outcrops In alluvial 

pLains and along alluvial valleys from 200 to 1000m. It is one of the 

most characteristic plants of Acacia--Commonhora bushland in the 

foothiLLs of the western escarpment, but is absent from both the 

steeperl more highly eroded hillsides and from the alluvial plains. 

Grewia jMIL" is an unarmed deciduous undershrub rarely exceeding 

1-1/2m in height. It has small suborbiculary crenate Leaves and 

solitary, pediceLLate, white flowers. Tho fruit is a four-Lobed drupe. 

M"_ * k: &AAA MRLILERA (ZA1BAk&L PmLUUAYkL) 

This is the most characteristic species of dry bushland on steep
 

rocky slopes which retain little soiL. 7t is abundant throughout the
 

escarpment region ol Yemen and Is also widespread in the eastern
 

mountainf, though its full distribution is unknown.
 

Acacia Lli ra is a small tree or shrub 2 - 4m in heights
 

viciously armed with pairs of curved spines, The bark is smooth and
 

dark blackLeh-brown. The leaves consist of pinnatc leaves bearing I 

2 pairs of leaflets. The flowers are in dense white spikes and the
 

fruit is a pod.
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FIGURE 3.4 JATROPHA CLAUCA
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FIGURE 3.5 GREWIA TENAX
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FIGURE 3.6 ACACIA MELLIFERA
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"AE aoi: GADAA IETEROTRICHA AD GREWIA VLLOSA 

Both species are Limited to AaiL rmno bushland below 16 0 0 my
 
but whereas the former is indicative of arid conditions, the latter is
 
restricted to areas with a rainfall above about 450mm per annum.
 
"AaP_ heterotricha is mostly found on steep slopes including broken
 
cliffs while Grevia vijJqua is as common in open bushland as on
 
cliffse.
 

Cdtba heerotri is a small, usually sNarled tree. The
 
suborbicular, entire leaves are grey and minutely hairy. The flowers
 
are whitish in terminal corymbs. The fruit is a toruLose pod.
 

Greia vitl1os_ is an unarmed shrub with large, prominently veined
 
hairy, toothed, orbicular Leaves which are wrLnkLed in texture. The
 
flowers are smaLl, yellow-green, and arise In the Leaf axils. The
 
fruit is smaLl with a yellow sheLl-Like casind.
 

"f a.a: ACACIA ORIGENA (fM" ) 

Th,. is a characteristic species of highland areas (2000 3 0 J0 m)
-

on the western mountains and probably a dominant species in
 
prehistoric forest. (Sce "The West-facing Slopes.") 
 It is usualLy
 
found around fields but As equally at home on alluvial plains (as at
 
Turbah) or on steep rocky slopes (as in the Manakhah area).
 

M1LqSLM grnigs- is a piny tree 4 - 6a In height. The bark Is very
distinctive, peeling off in yeLlowish, papery layers. The twigs,
 
massive thorns, and pods are hairless or nearly so. The flowers are
 
In cream, aLobuLar heads.
 

MAE 1-2: PINILUM& O3XXACANTHA (J U..IM) A" ITHUCRIUM YRM&MSF
1
 

Both these species are mountain plants, being found essentially
 
above 800m. The former, however, is an uncommon shrub restricted to 
areas enjoying a high rainfall, probably above 8 }0mm a year. Although 
some areas It grows in enjoy plentiful mist, this is not the deciding 
factor In Its distributiong which is probably rainfaLL. Ismazk" 
y=M&n&Q, in contrast, is a species restricted to areas with a rainfaLL 
be 'ow about 500ms per annum. Both species "row on open rocky ground 
on both gentle and steep slopes.
 

Tgucri u yeV_ is a prostrate Lablate smelling of incense. It has
 
small grey Leaves, a pink corolla with a reduced upper lip, and an
 
inflated, scarlous calyx.
 

SD. a oxyacantha is a weakly armed shruo, 2 - 3m high with
 
smallp leathery leaves borne in whorls on short lateral branchLets.
 
The flowers are small, solitaryt and pedicellate.
 



SAB
 

FIGURE 3.7 CADABA HETEROTRICHA
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FIGUR 3..8 GRW._ VLL 
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FIGURE e.9 ACACIA ORIGENA 
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FIGURE 3.10 SPINILUMA OXYACANTHA
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FIGURE 3.11 TEUCRIUM YEMENSE
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X&E a *jQ: TiHMUS LAEIGAIIL (SA!.XAR9 ZA±AR) 

This species Is restricted to the summit ridges of mountains above 

2500m, and probably the commonest of all species at extreme altitudes 

above 3200m. It is frost tolerant and its prostrate habit is weLL 

adapted to exposed conditions.
 

Thymus laeviatU& Is a prostrate, wiry herbt smelling strongly of
 

thyme. The flowers are two-Lipped, pink, and arranged in dense heads.
 

MAP 3.U: ACACIA GRR I (TULH) 

This species Is virtually restricted to alluvial soils between 1500
 

and 2500m and the common species of the plains around Sadah, Sana,
 

Ibb, and Qa t idah. 

Anas ia nerrardlL is a spiny tree with siaooth, slightly fissuring
 

but not flakingg bark and pubescent branchlets and Leaves. The flowers 

are in cream, globular heads and the pubescent pod varies from being 

straight to almost coiled. 

h A a J,2:2 CALB)TRUQIS PROC(RA (.BUHR,OUSHAR) 

A species found principaLly on and by the sandy floodbeds In dry
 

country up to 2300m, its basic distribution Is somewhat obscured by
 

its propensity to occur as isolated individuals on roadsides and
 

similar waste places. 

CdlotrowJls 2rAVVr is a shrub or small tree with pale brown bark 

and copious white Latex. Tho leaves are large and Leathery and the
 

flowers occur in dense clusters, the corolla purple but the central
 

corona whitish. The fruit is soft, inflatedt and abovit the size of a
 

tennis balL. 
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FIGURE 3.12 THYMUS LAEVIGATUS
 



69 

I. 
44f 

YEMEN ARAB REPUBLIC 

, -/ -l - MAP 3.10 

, / 

', \ ( \( / / 

N w 

"" ,J ir N -1 
0 / 

%co 

'- " - I ''" 

41t \N 

, , -
' I 

-'' ~~ ANA 
ANA

. 
'\-' , 

~MA 
- I-

RIB -.. 

H.RIS 

SAV 4'11 -i I 574MA~ t 
ZAAL L 4P L- +0 

\ ' A00. 

I - -~ -I 

* Thymus laevigatus 
P -

0 , 0 0_30 400 so0TO 90 Km 

44"445* 



"70 SoIL Survey of the Yemen Arab Republic 

"CIGURE 3.13 ACACIA GERRARDII
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FIGURE 3.14 CALOTROPIS PROCERA
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AE a.1,2: AEJAM NODIFLORU 

A species chmracteristic of marsh and streamsides above 2000mg it 

is only found In permanently damp places. It is tolerant of subzero 

temperatures* 

&uLim nodiflorum Is a prostrate herb with soft, semisucculent 
stems, pinnate leaves, and umbels of white flowerse It sometimes 

smelts weakly of parsnip. 

p 3.1A: B41 PXAUALM 

and marsh below 2 0 0 0
 A species characteri tic of streamsides mt it 
is found only in permanently damp places but appears to be intolerant 

of frost. Its distribution is complementary to that of Ag&ua 
nodlftnQr =. 

'BAC02 monnieri, is a smaLl, glabrous, creeping herb with 
pedicelLate axillary flowers. The co:-olla is pate mauve or white. 

ALE a. C; SEOJAB" 'jP1CATl 

The presence of this haLophytic species almost always indicates 
some degree of salinity, though it is usually found only in damp 
situations. Its ecology Is of some interest since it is absent from 

the very halophytic Locations favored by the truly maritime species 

such as S fr uticosa and its pre,ence on the coast is indicative 
of brackish groundwater rather than signalling its membership of the 

strictly coastal flora. Cperus 1nexkgatus and Eimbristy.ls QxaAA 
are pLants with a very similar ecology. 

S.)orh m aa is a creeping sward-forming grass with spiky
 

leaves and a short, whitish, spike-Like inflorescence, the spikelets
 

being single-flowered.
 

http:Eimbristy.ls
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FIGURE 3.15 APIUM NODIFLORUM
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FIGURE 3.16 BACOPA MOIEI.IERI
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FIGURE 3.17 SPOROBOLUSSPICATUS
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& a.J: FUJRSWSALA TENACISSIMA 

This widespread species, very tolerant of altitude variations (100
 
- 3009m), is almost always found on volcanic rocks and particularly on 
lavas of recent origin. Particularly significant in this context Is 
the record from the Tihama. je tenacinsima is absent, however, trom 
areas with a rainfall above about 600mm per a.num. 

tenaacissia is 

In height and is usually recognized by the leaves which readily cling
 
to clothing. The Leaves are whitish below and the minute flowers are
 
in clusters Ln the Leaf axils.
 

E_ t a much branched grey perennial about 30cm
 

MAE 1.11: PLECTRANTHUS EDNSIS (M 4t) 

This species i. found from 1000 to 2500m on mountains enjoying
 
proLonged periods of mist. The mist appears to be the crucial factor
 
Influencing the distribution of this species slice it occurs in both
 
low and high rainfall areas. 

PLsr.jtrjAjM hedten-4B is a lowp semisucculent herb with a trailing 
stem at the top of which Is a cluster of leaves. The inflorescence is 
a terminal raceme of blue flowors, It Is sometimes strongly aromatic* 

KMZ U ": QENALREA SCHIUMPERLB 

This species i. virtually restricted to sandstone rocks. Althougrh
 
rather local, it Is a conspicuous plant which Is abundant where it
 
occurs.
 

nLftau1rg schimp rgiJwL withIs an unarmed undershrub, about 30cm hikgh, 

numerous upright, stiff, alcost Leafless branches. The ILowerheads are
 
yellow and are enclosed In a campanulate invoLucre with many Imbricate
 
bracts.
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FIGURE 3.18 FORSSKALEA TENACISSIMA 
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FIGURE 3.19 PLECTRANTHUflHADIENSIS 
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Since the description of the vegetation of Yemen is based almost
 

entirely on personal observations, few references have been Included
 

In the text. Further information which has some relevance to the Yemen
 

vegetation can be found in the works Listed under the foLLowing three
 

he adings
 

Wickens, G. E. 1976. The flora of J* Marra. London H&M.S.O. (Good
 

discussion of phytodeographical regionE of Africa.)
 

Zohary, A. 1b7,e Geobotan~cal foundations of the Middle East. 2 vol.
 

Stuttgart. (Poor on Arabia but jood on the rest of the Middle
 

East.)
 

QVUL QE YE kj NE IGHB I0N COUNTRLII VEGETIIAI 

Freitaj, H. 1971. St'iiles In the natural vegetation oJ Afghanistan in 

plant life of South-West Asia. Davist P. He, P. 6;. Harper and I. 

C. Hedge (eds.). Edinburg.
 

Gillett, J. B. 1941. Plant formations o.. Western British SomaliLand
 

and Harar province of Abyssinia. Kew Bull. 1b4:j7-1b9.
 

ilarrison and J. K. Jackson. 1958. EcoLogical classification of the
 

vegetation of the Sudan. Sudan Forests Dept. BUtll. 2.
 

MandaviLLe, J. P. 1977. PLants. In Scientific results of the Oman
 
fauna ankd flora survey 19759 J. Oman Studies Spec. Rep. pp.
 

22c-267.
 

Pichl-SerinuoLti, R. E. G. 1957. Una carta geobotanica dell Africa
 

OrientaLe Webbla. 13:15-132.
 

Vesey-Fltzgerald, De F. IbS5. Vegetation of the j~ed Sea coast south of 

Jeddaht Saudi Arabia. J. EcoL. 43:477-489. 

Wissmann, H. von. 1b72. Die Juniperus-Gebirgswalder In Arabien.
 
Erdwiss. Forech. 4:157-176.
 

ACCOUNIS QrfI" VEGETATION QL M 

Defters, A. 1889. Voyage au Yemen. Paris. (Sketchy account of some
 
vegetation types, the te.xonomy rather suspect.)
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ilepper, F. N. 1977. Outline of the vegetatJon of the Yemen Arab 

Republic. Publo Cairo Univ. Herb. 7 G 8:07-J22. (A taxonomically 

accurate but not very enlightening account since neither the 

dominant species nor the distinct vegetation types are clearly 

stated. ) 

Popov, Go B., and W. Zeltero 1963. Ecological survey report on the
 

1962 survey in the Arabian Peninsula. UnpubL. rep. ref.
 

UNSF!DL/ES/6. FA0, Rome, Italy. 

Schcch, k. 1978. Land evaluation and classification from landsat-

Imagery in the Yemen Arab Republic. Swiss Technical Co-operation 

Service, Zurich, SwitzerLand. (Excellent interpretative map of the 

dynamics of vegetaton growth.) 

Westingal E.p and D. C. Po Thalen. 1980. A surv'ey and problem analysis 

of the rangelands in the Radae District. Radal Integrated Rural 

DeveLopment Project Tech. Nove 5. ILACO, Netherlands. 4.08.034. 

(Excellent account of the vegetation around Rada.) 

Wood, J. R. I% 1982. Report for the Erosion Control and Afforestation 

Project in the Haraz region. G.T.Zo, Eschbornp German Federal 

RepubLic. (Account of the Haraz vegetation and a detailed 

discussion of the valley forest communities. ) 

.Ynod, J. Re I 1983a. The vegetation of the Tihama in the report of 
the 1982 Tihama Expedition. London, U. K. 

Wood, J. Re. I 1983b. A handbook of the Yemen flora. RoutLedge, Kegan 

E Paul, London, Uo K. 
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Chapter 4
 

EL4 sUKEX AUi LABIQBAXQA MEZI& 

The soil survey methods were adapted to the 1:500t000 scale of the
 
final map. This scale permitted the delineation of associationa of
 
subgroups (USDA-SCSI 1975) of so-ls which occur In a repeated pattern
 
in the landscape. The map units were recognized on the basis of
 
climate, jeology, relief, vegetation, soil morphoLogy. The extent of
 
the defined units was determined by analyzing satellite and aerial
 
photography imagery.
 

The survey work included Identifying the soils, classified to the
 
subgroup Level, which form the major soil associations and delineating
 
these associations on 1:250,000 topographic maps. The field maps were
 
to be reduced to the final scale of 1:500r000 for publication.
 

Progress was made by individual sheets, the Locations of which are
 
shown in Map 4.1, starting from the south and going north. All field
 
operations were completed In eighteen months. 

QoFF1 M~dITI1DS i9a ELM& OBSARVAT.&ONS
 

A published geological map at 1:500,000 (Grolier and Overstreet#
 
1b7b) and selected airphotos at 1:60,000 were used to define Landform
 
regions (see Map 2.3). These regions are uniform In lithologyp
 
climate and relief.
 

Some information was available at the beginning of the project for
 
specific areas ot the Yemen Ar-ab Republic. A major part of otfice
 
operationat tasks before field operations was compiling and reviewing
 
alL the availtabLe soils, geological, and climatic data and reports.
 

Preliminary studies before field operations in Yemen included a
 
search and review of existing soil studies (published and unpublished
 
4overnment consultant's reports) and soil surveys. The Yemen Ministry 
of AiricuLture had commissioned soil reports and surveys of selected 
areas for possible intensive agricultural development. A Listin& of 
these reports and surveys are as follows (Table 4.1): 
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Table 4.1: Previous Yemen soils reports.
 

Reports Indexed in Map 4.1:
 

1) 	 Acres, B. Do 1978. Landforms and soils of the Dhamar Agricultural
 
Improvement Centre. Yemen Arab Republic Montane Plains and Wadi
 
Rima Project: a land and water resource survey* Ministry of
 
Overseas3 Development, Land Resources Division, Surbiton, Surreyt
 

EngLand.
 

2) 	 Acres, Be Do 1980. SoiLs and land suitability of the Montane 
Plains and Wadi Rima. Yemen Arab Republic gontane Plains and Wadi 
Rima Project: a land and water resource survey. Overheas 
Development Administration, Land Resources Development Centre,. 
Surbiton, Surrey, England. 

3) 	 Agrar- und Hydrotechnik GmbH* 1980. Development of Wadi Jawf and
 
its tributaries; technical report: soils. Yemen Arab Republic
 
Ministry of Agriculture.
 

4) 	 Borony I. J., I. SzaboLcs, and G. VaraLlyay. 1970. Soil survey in 
the Tihama lowLand (Yeaen Arab Republic); I* factors of Soil 
formation; II. soils and land capability classes. *a 
ITaLAt a 19: 405-464.
 

5) 	 Horos, l. Jo, and Lesztakl J. 1b71. Soil survey in the Tihama
 
lowLand (Yemen Arab RepubLic); IlII water management propertiec of
 
soils. Aa eia e Tlait 20:217-230.
 

6) Eti, E. 1978. "Landnutzuna smid lndnutzun-averaenderuna Ln gI 
r.ealon Mn. Maw Araba RepuJL& Jamene" Geoaranhischen 

Inatiu~t A= Univsrstat Z3=Ji~he 

7) 	 ELectrowatt Engineering Services Ltd. 1978. Marib Dam and
 
Irrijation Project; Yemen Arab Republic; annexes Is soil and Land
 
classification; III. agriculture; V. geology and geotechniques;
 
VII. hydrology. Governuent of Abu Dhabif Presidential Court.
 

8) 	 HaLcrow, W., and Partners. 1978. Wadi Surdad: Development on the
 
Tihamaa; voL. 4: soils and land capability; annex C. Yemen Arab
 
Republic Ministry of Agriculture.
 

9) 	 Pacheco, Me A. 1b78. The applIcation of landsat imagery to soil 
and Land-use mapping in the central region of the Yemen Arab 
Republic. FAO Seris AGLT, FA0, Rome. 

10) 	Tesco-viziterv-vituki. 1971. Survey #f the agricultural potential
 
of the Wadi Zabid, Yemen Arab Republic, soils and land capability.
 
AGL: SF/YEM 1. Technical Report 8. Budapest.
 

11) 	Western, So 1972. The classification of arid zone soils; II. the
 
classi-licat'on of Sedasols In Saudi Arabia. Journal of Soil
 
Science 23:279-207@
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Other Reports on Yemen UxefuL for the Soil Survey: 

Asmaev, Le Re 1969* Data on soils of the southwestern part of the 
Arabian penisula. pp. .249-257o In kovda, Vo A., and B. Vo Labova 
(ed.). Geography and cLassification of soils of Asia. Israel 
Program for Scientific Translations. pp. 249-257. 

Groliery M. J-e Go C. Tibbitts, Jre and M. g. IbrahLm. 1981. A 
qualitative appraisal of the hydrology of the Yemen Arab RepubLic 
from Landeat Images. USGS. Open-file Report 80-565. 

Kopp, H. 1975. kji Maighe differenzierun& SL aurarlandschaft A 
de&X ArabJlach~en Rep~bUJ S Jemjn (Norjem). Erkud 29):59-68o 

Schoch, R. 1977. e z e g ggdeX Jemenitichen Arabiacheng 
Reubk MI" hils yon landsat-satel litenbildern. Thesis, 
Geogranhschu jfl@Ajj jjX Uniyersitat Zurich 

- - ------------------- -- - - - - - - - - - - - - - - - - - - - -

These reports supplemented field studies for the production of the 
1:5U09000 soils map. No attempt has been made to duplicate the 
detailed work done in these areas. 

Cornpute-processed digital Landsat sateilite imagery was uted. 
Three"Landsat bands, 4, 5, and 7, were digitaLly processed Into a 
false,-color Infrared composite, which was then enLarged to 1:250,000 
and 1:100,000. Homogenoum areas on the false-color infrared imagery
 
were checked to see if they corresponded with the Landform regions
 
previousty defined. It necessary, adjustments were made. A general
 
idea of the reLieft, intensity of vegetation, drainage oystems, and
 
Lithology was derived from the false-color Imagery.
 

BLack and white airphotos (1:60*000) of selected sites were
 
examined for pilot areas to be visited in the field. Relief#,
 
drainage, vegetation, soil parent materials, and present agricultural
 
Land use were distinguished in greater detail in these photos. The
 
pilot sites estimated the soil pattern in each Landscape and were used
 
to select the location of characteristic pits for description and
 
sampling.
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The purpose ol mapping the major components of the soil 

associations at Large scales (about 1:251000) in the pilot areas was 

to estimate the percentage each Individual soilL (as classified at the 

subVgroup level) occupied in the association. The methodology followed 

the guidelines of tse USDA Soil ay Manual (1975t draft version). 

During these field observations an effort was made to study the 

correLatio" betw*en fiel'd characteristics, airphotos, and satellite 

imagery, in order to elaborate an identification key for the 

interpolation and extrapolation of soils data to Inaccessible arease 

the field studies was to relate crop production
Another objective of 

and potential with soil and lar.d characteristics, and to make 

Land-use. (See Chapter 7. ) During reconnaissanceInterpretations for 


trips to selected pilot areas, the dominant Lithologies and their
 

posit, on in the landscape were noted as well ais the presence and 

position of transported materials: colLuvium, aiLuvium and aeolian 

deposits. The distribution of thp geological formations and the 

atsocinted transported materials waa Important tor understanding the 

denesis of the soils. (See Chapter 2n) This in turn permitted more 

eflicient mapping.
 

The predominant landscape units such as coLLuvial slopes, alluvial
 

lake beds, barchan
terraces, man-made terraces, wadis, coastal plains, 


dunes? etc., formed the basis for description and selection of
 

area. Traverses were made
characteristic soil profiles for the pilot 


and soils were augered and examined at different sites along the
 
were noted and checked for
Landscape. Typical surface horizons 


gave an idea of the
uniformity and average depth. The traverses 


extent of the various soils in the uapping unit.
 

away from slopeSites for characteristic profiles were selected 

breaks and excessive human disturbances (except for man-made 

described according to Guidelines fr.terraces). 'he profiles were 

121 ZZrofJL& Description (FAOt 1877). Bulk samples were collected by 

well as other samples for mineraLogicaL,horizon, as 


micromorphological and sedimentalogical studies. 
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The samples collected durinj the soil survey were, analyzed by the 
FAO soils laboratory In Aussefeire, Yemen. The analyses were necessary 
to define the soil characteristics important for classification.
 
Specialized anaLyses, such as mineraLogy and micromorphoLogy were
 
conducted as needed at the Agronomy Department at Cornett University.
 

The soil analyses are a complement to the field observations, to
 
confirm and verify the accuracy of the classification. The level of
 
detail is probably not adequate for purposes beyond the objectives of
 
the general survey, such as feasibilty studies of Irrigation or other
 
development projects.
 

Routine analyses of all horizon samples Included the following:
 

1) particle-size analyses by the pipette method (Day, 1965, pp.
 
545-562 )
 

2) ordinary particle-size distribution of sand, silt, and clay by the
 
hydrometer method (Day, 1965, ppe 562-566)
 

3) soil pH in 1:1 and 1:5 soil water ratio suspension
 

4) electrical conductivity (EC in mmhos) of a 1:1 soil/water
 
suspension (modification of method by Bower and Wilcox, 1bb51 pp.
 
935-940)
 

5) cation exchange capacity at pH 8.2 by NaOAc (Chapmang 1965, pp.
 
899-900) 

6) 	carbonate hy acid-neutralization using hydrochloric acid (Allison
 
and Moodier 1965, pp. 1387-1388)
 

7) organic matter by the Walkley-PLaca method (Jacksont 1858)
 

8) total nitrogen (Bremnert 1965v pp. 1162-1164)
 

9) available phosphorus, measured as P soluble in sodium bicarbonate
 
(OLsen and Dean, 1965t pp. 1044-1047)
 

Some profiles were selected for speciaLized minern.tLogicaLF
 
micromorpholoUicall and sedimentologicaL analyses. These analyses were 
used to define more clearly the genetic relationships of soils in 
Yemen. The analyses included: 

1) 	cLay mineralogy by X-ray diffraction (Whittig, 1965, pp. 671-698)
 
and thermal analysis (B3arshadt lb65, pp. 6993-742)
 

2) 	micromorphoLogical features by petrographic microscope techniques
 
(Cady, 1V65t pp. 604-631)
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3) 	mineralogy of the sand fraction by observation under a lOx 
microscopc 

Qk11-M! i JiHoosELL& OBARRVATXOS 

Soil descriptions were combined to define a legend of typicaL soil 

associations. ProfiLes were classified to the subgroup level accordlin 

to Soil g~gQjX (USDA-SCS 1975) and tr the family level for the 
profile descriptions (Appendix I). The extent of benchmark soils were 

estimated for the pilot area. 

Areas of similar soil. associations were delineated on the sateLLite
 

imagery* These areas were checked in the field to be sure they
 

conformed t" the description of the pilot area. The selection of
 

typical profiles and the extent of association-delineations was
 

revised as further observation and new field information deemed
 

necessary.
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Chapter 5
 

sQLL U L92M 

The soil map legend (Tabie 5.1) was defined on the basis of soil
 

genesis concepts and field survey principles discussed previously in
 
Chapters 2 and 4, respectively. Since SoiL Taxonomy (USDA-SCS, 1975)
 

was the classification used for the map units, it was decided to
 
divide the legend into five parts based on the predominant soil order
 

of each of the individual map units. The predominant soil orders are:
 
1) Aridisols, 2) EntisoLsp 3) InceptisoLs, and 4) HoLlisols. A fifth
 

division w&s based on those map units which are predominantly rock
 

outcrops. This five-part subdivision of map units groups tbose units
 
which are most similar.
 

Individual soil profiles were classified to the famly Level
 
(Appendix 1). Appropriate phases were also designated for the profiles
 

when the phase information was deemed useful for future Land use
 

decisions. Phase designations referring mainly to the predominant
 

topography, stoniness, or presence or absence of terraces were also
 
Included in the soiL aap Legend.
 

The Importance of soil moisture regimes, which range from aridic to
 
udic, are apparent to anyone with any praczicalt agricultural
 
experience In Yemen. In the legend, the predominant soil moisture
 
regime is usuaLly given in the soil subgroup name. Further
 
information on the soil moisture regimes for the families and
 

subgroups for agricultural land uses are given in Chapter 7. SoIL
 

moisture regimes were estimated from avaiLable climatic data and are
 

given in Appendix Ui.
 

The importance of the soil temperature regime designation may not
 
be as immediately evident as that of the soil moisture'designation.
 

This does not In any way, howevert diminish Its importance for
 

agricultural planning. Yemen is a mountainous country with many smaLL
 

microclimate areas. Air temperature and therefore soil temperature are
 

a direct function of elevations The warmest soil temperature regimes
 

occur at the lowest elevations and the coolest at the highest
 
elevations. The soil temperature regimes were estimated from known
 

elevations and Limited climatic data for several locations In Yemen.
 

The methodology of estimation and results are reported in Appendix lI.
 

The dominant soil temperature regime is given in the legend (Table
 
5.1) for each map unit.
 

A map at 1:500010 scale should be useful in determining the
 

approximate areas of different kinds of soils classified at a high
 
Level of generalization. The percentage of total area of different
 

subgroups in each map unit Is given In the Legends A further
 

breakdown of the areas In square kilometers of each different kind of
 

soil subgroup and soil order has also been determined for planning
 

purposes (Table 5.2). From this'table one sees that the map units
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predominantly Entisols are the most extensive. The second largest
 
area is composed of those map units which are predominantly rock
 
outcrops (this is a particularly large area in the southeastern part
 
of the survey). After these areas the next most predominant re those
 
of ArldisoLs, followed by Inceptisolst and Mollisols in decreasing
 

ordere
 

FinaLlys the designation number of the soil profijes cAaracteristic
 
for some of the soil subgroups in the mao units Is given in the Legend
 
(Table 5.1). Full descriptionr of these profiles along with Laboratory
 
data are given in Appendix l.
 



TabLe 5.1: Legenzi of the soil mappinZ units; soil groups, units 
SyaboLul pnAses, tempurature regimes and profiLes for soils In
 
the 	Yemen Arab Republic.
 

UNIT 


SOILS PREDOMINANTLY AMIDISOLS
 

1. 	 Typic CaLcLorthids 

Typic Torrifluvents 

Typic Torriothents 


2. 	 Typic Gypsiorthids 

Lithic Torriorthents 

Rock Outcrops 


3. 	 Typic SaLorthids 

Tropic FLuvuquents 

Tro.maquents 


4. 	 Typic Salcrxhids 

Typic TorrifLuvents 


SOiLh PREDDMINANTLY ENILSOLS
 

5. Typic Torriorthents 

Typic Torrifluvents 


Typic Catciorthids 


6. 	 Typic TorrIfLuvonts 

Typic UdifLuvents 


7. 	 Typic TorrifLuvents 

Typic Torripsamwents 

Typic TorrLorthents 

Typic Calciorthids 


8. 	 typic Torriorthents 

Typic Torripsamaoents 

Typic Torrifluvents 


SrXBOL 


Act 


Agr 


Ast 


Ast 


Etc 


Btu 


Ett 


Etf 


PHASE 


stony to bouLdery 

stony to bouLdery 

stony to bouLdery 


stony, mountainous 

stony, mountainous 

stony, mountainous 


fLat 

flat 


flat 


fLat 

flat 


a ny,-undulating 

at.ny, undulating 


stony, undulating 


flat 

flat 


flat 

flat 

flat 

flat 


flat 

flat 

fLat 


DOMINANT 

TEMP. REGIMh 


Isohyperthermic 

isohyperthermic 


isohyperthermic 


Isohyperthermic 

Isohyperthermic 

isohyperthermilc 


isohyperthermic 

isonyperthermic 


isohyperthermic 


hyperthermic 

hyperthermic 


hyperthermic 

hypertheraic 


hyperthermic 


hyperthermic 

hyperthermic 


isohyperthersic 

isohyperthermic 

isohyperthermic 

isohypertherxic 


isothermic, hyperthermic 

Lsothermic, byperthermic 

isothermic hyperthernic 


PERCENT OF
 
TCTAL AREA 

60% 

20%
 

20% 


405 

20%
 
40%
 

70% 

15% 


15I% 


7U% 

30

40% 

40% 


20%
 

60%
 
406 


30% 

30A 

30% 

10% 


50% 

355 

Is%5
 

PROFILE MOS.
 

X7, £98 C36
 

&3S
 

K75, L76
 

£46, X49
 
L40
 

38
 

K59
 

K58
 
£55
 

656
 

K37, L41, K42, X48
 
L39
 
£50
 
447
 

K4
 
71
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tAbLe 5.1 continued...
 

4'* 	 Typic Torriorthents 

Typic UstLfluvents 


Typic HapLargids 

Typic Caiciorthids 


TyPic Ustorthents 

Typic Camborthids 


AquoltLic SaLorthids 


Typic FLuvaquents 


10. 	Typic Torriorthents 


Littic Torriorthents 


Typic Ustorthents 


Rock Outcrops 


LI. 	 Typic Torripsamments 

Typic TorrifLuvents 


12. 	Typic Torripsaments 


Typic TorrifLuvents 


13. 	Typic Ustipsamments 


.Xypic TorrifLuvents 


14. 	Typic Ustiftuvents 


Typi'. Ustorthents 


Typic Ustipsammento 


Typic *IrrifLuvents 


15. 	Typic Ustiftuvents 

Typic Umtipsamments 


Typic Torriftuvents 


16. 	Typic UstifLuvents 

Typic Ustorthents 


Lithic Torriorthents 


17. 	Typic Ustorthents 

Typic Ustifluvents 


TropofLuvents 


LLthic Torriorthents 


Typic Torriorthents 

Typic Natrustalfs 


Entic HapLustotls 

Typic Argiudolls 


Lithic Ustorthents 


Rock Outcrops 


18. 	Typic UstifLuvents 

Typic TorrifLuvents 


Typic CaLciorthids 


Ehu unduLat Jns 
unduLating, terraced 

unduLatinA 

unduLatinZ 

unduLatinZ 
mountainous 

flat 

flat 

Eur sountainous 

mountainous 

mountanousg terraced 
mountainous 

Eat undulating 

undulating 

Ess unduLatin4 

unduLating 

Eut undulating 

undulatin4 

Euu aLmost 

almost 

almost 

almost 

flat 

flat 

fLat 

flat 

Eup undulating 

undulating 

undulatIng 

£uO mountainous, terraced 
mountainous, terraced 

mountainous 

Eto aountainous, terraced 
mountainoua 

flat 

mountainous 

mountainous 
mountainous 

=ountainous 

mountainous 

mountainous 

mountainous 

Eft flat 
flat 

flat 

Iso-, isohyper-* hyperthermic 

isothermic 


iso-, i5ohyper-* hyperthermic 

isohyperthermic 


isothermic 

isothermic 


isothermic 


isohyperthermic 


isotherwic, isohyperthermic 


isothermic, isohyperthermic 


isothermic, isohyperthermic 

isothermice isohyperthermic 


Lsohyperthermic 


isohyperthermic 


hyperthermic 


hyperthermic 


hyperthermic 


byperthermic 


hypertnermic, isohyperthermic 


hyperthermic, isohyperthermic 

hypertherc isohyperthermic 

hypertheraic, isohyperthermic 


isohyperthermic 


isohyperthermic 


isohypertheraic 


isotheraic, isohyperthermic 

Isotherwic, isohyperthermic 


isothermic, isohyperthermic 


Lso-, Isohyper-,* isomesic 
iso-, isohyper-,* isomesic 

iso-, isohyper-* Lsomesic 
Lso-. isohyper-, isomesic 
iso-, isohyper-, isomesic 
iso- isohyper--, isomesic 

Isothermic, isomesic 

isotheriic, isomesLc 


iso-, isohyper-* isomeaic 


iSO-, isohyper-#* Isomesic 


isothermic, hypei-hermic 

Isothermicp hyperthermic 


isotheraic, hyperthemic 


20N 

20f 


10% 


10% 


10% 

10 


k0% 


10Ld%5
 

25% 


2S

20%
 

30% 


8S%
 

1S%
 

80%
 

20%
 

85%
 

IS%
 

60% 


20%
 

10%
 

i0% 


60% 


30f 


10% 


61%
 

30% 


10%
 

J0% 

5% 


5S 


5%
 

5%
 
5% 


5% 


5% 


5% 


30% 


60% 

30% 


10% 


Fl &12, L14
 
X20, L21, L22
 

Lij
 

L8
 

519 

2
 

P3
 

xLi.
 

-

41O 128, KJO 

F6
 

L72
 

I73
 

474, X77
 

A16, 17
 

PB, K31
 
X23, 524 

Pll
 

flo
 

X25
 

13.
 

1J3
 

-


*67
 
-


,68
 



TabLe 5.1 continued... 

19. Typic UstifLuvents 

Ostic TorrLorthents 

Typic Ustorthents 

Basalt Flow 

Eub undultting 
roltina 

terraced 

undulating, rubble Land 

LsothermLc 
isothermic 

isorhermic 
isothermic 

50% 
Los 

10% 
30% 

Xd7 
-

20. Typic 

Typic 

Typic 

Typic 

Ustorthents 

UstifLuvents 

CaLcLorthLds 

Torriorthents 

Eoc uuduLating 

undulating 

undulating 

undulmtin_ 

isothermic 

isohyperthermic 

Lsohyperther2ic 

isohyperthermic 

50% 

49% 

10% 

10% 

&34 
X79 

X29r X78 

21. Typic Ustarthents 

Udic HaplustoLLs 

EntLc Ustropepts 

Petroc.1cic CaLciustolls 

Typic Calciustolls 

Typic Ustropepts 

Typic CalcLorthAds 

Rock Outcrops 

Ehc mountainous, terraced 

mountainous, terraced 

mountainous 

mountainous 

mountainous 

aountaInous, terraced 

mountainous 

mountainous 

isothermic, iSomeSic 

isothermic, isomesic 

isothermic, isomesic 

isothermic, isomesic 

isothermic, isomesic 

isothermic, iemesic 

isothermicy isomesic 

Isothermic, iso-nesic 

45% 

10% 

10% 

S% 

5% 

5% 

5% 

L5% 

.3 

Lao 

E4 

FS 

£81 

SOILS PREDOMINANTLY INCEPTISOLS 

22. Typtc Ustropepts 

Ustollic CalcLorthids 

Vertic HaplustoLls 

Udic Pellusterts 

Typic Torrerts 

Udiz HaplustoLts 

luc flat 
flat 

flat 

flat 

flat 

flat 

isotheraic 

isothermic 

isotheraic 

isothermic 

Lsothermic 

isothermic 

55% 

20% 

10% 

5% 

5% 

5% 

£45 
F8 
F7 

X2 

23. Typic Ustropepts 

EntLc Ustropepts 

Typic UstifLuvents 

UstolLic Camborthids 

Ustoltic Calciorthids 

Iuu mountainous, 
ftat 

flat 

flat 

flat 

terraced isothermic 
isothermic 

isothermIc 

Isothermic 

isothersic 

60% 
20% 

10% 

5% 

5% 

"7 
-

JL26 

h S8 

SOILS PREDOMINANTLY MOLLISOLS 

24. Typic C&Lct.ustolls 
Typic Calciorthids 

Typic Torriorthents 

Ustic Torripsmmments 

Typic dapLustolls 

Nct flat, sBUd Cap 
flat 

flat 

flat 

fiat 

Isothermic 

isothermic, isohy, !rthermic 

isothersic 

Isothermic 

isothermic 

40% 

20% 

15% 

15% 

10% 

£62, &66 

£60, X61, K84, 
£6 

.63 

&65 

X69, &.7U 

25. Typic HapLudolLs 
Entic dapLudolLs 

Lithic Torriorthents 

Rock Outcrops 

Khr mountainous 

mountainous 

mountainous 

mountainous 

isothernic 

Isothermic 

isomesic 

isomesic 

40% 

10% 

10% 

40% 

K44 

&4J 

-

-



TtoLe 5.1 continued... 

26. Vertic HpLustoLls 
Typic UstifLuvents 

AridLc laplustoLls 

Typic Torriorthents 

Typic HaptustoLts 

Muh fiat 
fLat 

fLat 

ftLt 

fLat 

isothermic 
isotiermic 

Laothermic 

isothermic 

isothermic 

50% 

30% 

10S 

5% 
5% 

K63' Kod 
--

SOILS PREDOMINANTLY ROCK OUTCROPS 

27. Typic Calciorthids 

Lithic CaLciorthids 

Rock Outcrops 

Rcc stony, mountainous 

Stony, &doUnt&inous 

Stony, mountainous 

isothermicy isohyperthermic 

Lsothermic, Isohyperthermic 

lsothermic, isohyperthermic 

20% 
10% 

70% 

28. LLthic Torriorthents 

Typic Torriorthents 

TypLc C&LciO t.,ds 

Roc.. uu 
t 

zcrps 

Rtt mountainous 

mOLnatainous 

mountainous 

mountainous 

isohyperthermic 

isohyperthermic 

isohyperthermic 

isohyperthermic 

20% 

20% 

10% 

us -

29. Typic Torroarthents 

Lithic Torriarthents 

Typic TorrifLuvents 

Typic Ustifluvents 

Typic CaLciorthlds 

Rock Outcrops 

Rtc mountainous 
mountainous 

fiat 

fiat 

mountainous 

mountainous 

hyperthermic 
hyperthermic 

h)perthermic 

hyperthermic 

hyperthermic 

hyperthermic 

25% 
10% 

5% 

5s 
5% 

Su

.51 
X54 

&Sz 

SZ, X57 

30. Typic UstifLuvent 

Rock Outcrops 

KAo fLat 
steep 

iSotheric 
isothermic 

40% 
60% 

&6 
-

4isothermic, isohyperthermic 
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Table 5.2: Araau of soils in the Yemen Arab Republic by subgroup, map
 
unit, and soil order.
 

AREAS BY AREAS BY AREAS BY 
UNIT SYMBOL SUBGROUP MAP UNIT SOIL ORDER 

2
 
km z 

2 kw
km
 

SOILS PREDOMINANTLY ARIDISOLS 

1. 	 Typic Calciorthids Act 950.09 1583.47 AridisoLs: 
Typic Torrifluvents 316.69 
Typic Torriorthents 316.69 10,097.35 

2. 	 Typic Gypsiorthids Agr 160.88 402.21
 
Lithic Torriorthents 80.45
 
Rock Outcrops 160.88
 

3. 	 Typic Salorthids Ast 655.64 936.62
 
Tropic Fl uvaquents 140.49
 
Tropaquents 140.49
 

4. 	 Typic Salorthids Ast 17.41 24.87
 
lypic Torrifluvents 7.46
 

SOILS PREDOMINANTLY ENTISOLS
 

5. 	 Typic Thrriorthents Etc 3935.46 9838.66 Entisols:
 
Typic Torrifluvents 3935.46
 
Typic Calciorthids 1967.74 70t223.32
 

6. 	 Typic Torrifluvents Etu 212.95 354.91
 
Typic Udifluvents 141.96
 

7. 	 Typic Torriftuvents Ett 1365.69 4552.29
 
Typic Torripsaaments 1365.69
 

Typic Torriorthents 1365.6b
 
Tvpic CaLciorthids 455.22
 

8. 	 Typic Torriorthents Etf 889 10 1778.19
 
Typic Torripsamments 622.37
 
Typic Torrifluvents 266.72
 

http:70t223.32
http:10,097.35
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TabLe 5.2 continued..
 

9. 	 Typic Torriorthents 
Typic Ustiftuvents 

Typic Haptargids 
Typic CaLciorthids 

Typic Ustorthents 

Typic Camborthids 
Aquotlic Salorthide 
Typic Fluvaquents 

10. 	 Typic Torriorthento 
Lithic Torriorthents 
Typic Ustorthents 
Rock Outcrops 

11. 	 Typic Torripsamments 
Typic TorrIftuvents 

12. 	 Typic Torripsamments 
Typic Torrif tuvents 

13. 	Typic Ustipsamments 


Typic Torriftuvents 


14. 	Typic UstifLuvento 

Typic Ustorthents 


Typic Ustipsamments 


Typic Torrifluvents 


15. 	 Typic Ustiftuvents 
Typic Ustipsamments 
Typic Torriftuvents 

16. 	Typic Ustifluvents 

Typic Ustorthents 


Lithic "lorrlorthents 


17. 	Typic Ustorthents 

Typic Ustiltuvents 

Tropofluvents 


Lithic Torrlorthents 
Typic Torriorthents 


Typic Natrustatte 
EBitic amptustolts 
Typic Argiudolls 

Lithic Ustorthents 
Rock Outcrops 

18. 	Typic Ustiftuvents 

Typic Torrifluvents 


Typic Calclorthide 


Bhu 


Eur 


Bt 


BBS 

Eut 


Buu 


Eup 


Euo 


Eto 


Eft 


628.61 3148.05 
629.61 

314.81 
314.81 

314.81 

314.80 

314.80 
314.80 

1458.21 5832.85 

1458.21 
1166.57 
1749986 

1621.48 1907e62 
286.14 

1878.39 2347.99 
469e60 

1699.38 1999o27 

299,89 

3415.14 5691.90 
113ho3b 

569e19 
569.19 

712.60 1187.66 
356.30 
118.76 

2020.09 3366081 
1010e04 
336.68 

3364.1.9 11,213.&5 
560970 
560.70 

560.70 
560e70 

560.70 

560.68 
560e69 

560.69 
3364.19 

1101.67 1836ll 
550e83 

183.61 
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TabLe 5.2 continued.. 

19. Typic UstilLuvents 
Ustic Torrlorthents 
Typic Ustorthents 

BasaLt Flow 

Eub 947.46 
189e49 
189.49 

568.47 

1894.91 

20. Typic Ustorthents 
Typic Ustifluvents 
Typic CaLciorthids 

Typic Torriorthents 

Eoc 1380,4b 
828.28 
276.09 

276.09 

2760.92 

21. Typic Ustorthents Ehc 
UdLc HapLustolls 
Entic Ustropepts 

Petrocalcic Calciustolls 

Typic CalclustolLs 

Typic Ustropepts 

Typic Calciorthids 
Rock Outcrops 

416988 
92o64 
92.64 

46o32 

46e32 

46o32 
138.96 

926.40 

46.32 

SOILS PREDOMINANTLY INCEPTISOLS 

22o Typic Ustropepts 
UstoLtic Calclorthids 
Vertic HapLustoll s 

Udic PetLusterts 
Typic Torrerts 

Udic HapI.ustoLls 

luc 2656.54 
966.02 

483.02 
241e50 
241.50 

241.50 

4830,08 InceptisoLs= 

4923.11 

23. Typic Ustropepts 
Entic Ustropepts 

"ypic Ustiftuvents 

UstoLlic C~aborthids 
Ustollic CaLclorthids 

Iuu 1595.71 
531.90 
265.95 

132.b8 

132.98 

2659.52 

SOILS PREDOMINANTLY MOLLIBOLS 

24. Typic CalciustotLs 
Typic CaLciorthids 

Typic Torriorthents 
Ustic Torripsamments 

Typic HapLustolls 

Uct 226.00 
113.00 
84.75 
84.75 

56.50 

565.00 Mo LLSoLD: 

2809.24 

25. Typic Haptudolle 
Entic Haptudolls 

Lithic Torriorthents 
Rock Gutcrops 

Mhr 11.02 
2e75 

2.75 

11.02 

27o54 
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Table 5e2 continuedee.
 

26. 	 Vertic HapLustotLs M1h 370.61 741.22 
Typic Ustifluvents 222.37 
Aridic Haplustols 74.12 
Typic Torriorthents 37.06 
Typic flaptustolls 37.06 

SOILS PREDOMINANTLY ROCK OUTCRCPS
 

27. Typic CalcLorthids 
Lithic CaLciorthids 
Rock Outcrops 

Rcc 110.2& 
55.12 

385.86 

551.22 Rock Outcrops: 

29,259.59 

28. Lthic Torriorthents 
Typic Torriorthents 
Typic Calciorthicts 
Rock Outcrops 

Rtt 1744.56 
1744.56 
872.28 

4361a42 

8722.82 

2!. Typic Torriorthents 
Lithic Torrlorthents 
Typic Torrifluvents 
Typic Ustifluvents 
Typic Calciorthids 
Rock Outcrops 

Rtc 8712.55 
3485.02 
1742.51 
1742.51 
1742.51 

17,425.10 

34,850.20 

JO. Typic Ustiftuvent 
Rock Outcrops 

Ruo 729.22 
1093.83 

1823.05 
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Chapter 6
 

THU AGRICUL QE M INTRRMOIJNTA[N 

Johr. Farnworth
 

Formerly Project Leader, Dhaar Agricultural
 
Improvement Center, 1980-82, John Farnworth gained his
 
Ph.,. in Agriculture ilijil Land improvement) at the
 
University of Wales. He has worked extensively with
 
agriculturaL research and development on the Arabian
 
peninsula specializing In dryLand and irrigated crop
 

production and managing multi-disciplinary projects In
 
Saudi Arabia and the Yemen Arab Republic. Between
 
residential assignments in Arabia he has advised 
Arabian agricultural entrepreneurs and lectured in 
Arid Zone Agriculture at the University of WaLes. 

The Intermountain PLains area1 whLch is part of the Yemen 
HflhLands, ties roughly between the Yisloh Pass in the north and the 
Sumarah Pass in the south between 140 551 and 140 10' N. It is 
roughly dissected on this north-south Line by the uain asphalt highway 
linking Sana and TaIzz. To the west the area Is bounded by the scarp 
walich descends from the hijhkands to the Red Sea and more indefiniteLy 
to the east by the watershed to the Rub AL Khatio The areass 
population is in the order of 200,000 and Dhamar city is the main 
market center on the main highways 

The area cuprises some 2700km2 at elevations above 2200m with 
Large plains dissected by hills and valleys. AdministrativeLyr aLL 
but the south of the area falLs In the Dhamar governorate, with the 
southern end Included in the Ibb ,overnorate. The pLains are al 
utilized for agriculture, but more intensive agricultu.-e is practised 
in surrounding riountain or hillside terraces, or in valleys where
 
there is usually a higher rainfaLl or water catchment opportunity and
 
warmer climate. Over the centuries all possible Land has been adapted
 
to arable agriculture by terracing plains and mountainsidess
 

Rainfall of the region is locally and seasonally erratic but 
generaLly annual precipitation Increases from north to south. ikainIaLL 
records for localities within the region are relatively recent but 
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600mm. RainfaLL
sugjest local annual nveraes ranging between 185mm to 


is split into two main seasons--spring (March and hprl? and summer
 

(july and Au'gust )--but storms or showers can faLL at any time of the
 

as hail or dew at any time of the year;
year. Precipitation may fall 


the latter has not been quantified. Hail damages crops.
 

been calcuLatedThe "efficiency" of the rainfall is Low hut has not 

are
 over e Long I-eriod. Nonseasonal and pro-rainy season showers 

undoubtedly of hittle consequence to crop growth. In heavy storms when 

runoff occurs, water is lost to Lower valleys by surface flow. 

is in the order of 1500mm per year for
Potential evapotranspiration 


much of the region, but lower In the soutne
 

Frosts occur mainly in winter but have been recorded between
 

October and April, as Low as -200C in the south and -12.5 0 C to the
 

north. krosts are less frequent on the lower plains.
 

The pLains offer some of the most extensive tracts of flat Land in
 

this suggests opportunities for crop mechanization, amaLl
Yemen. Whi.e 


field size and small holding size place severe constraints. Even
 

Little prospect for amalgamating adjacent
witnin holdings there is 


fieLds, because all fields are terraced to a greater or lesser extent.
 

De up to four meters on mountainsides, but as
Height differences can 


little as 0.2bm on the plains. To indiscriminately amalgamate adjacent
 

nf near perfectLy
fields and re-leveL would destroy the heritage 

control both runoff and
levelled fields which in times of heavy rain, 


percotation.
 

About 6000 hectares of Land are irrigated, which represents some 5%
 

principally from &urface
of the cultivated area. irrigation water is 

Latter. Smaller quantities
weltt and boreholes, but increasingly the 


of water are obtained from perennial or seasonal springs and seasonal
 
as having Low sodium and
wadi flows. Groundwaters generally classify 


medium salinity hazards. Groundwater abstraction is probably already
 

many areas and falling water tables
exceeding the rate of recharge in 


area potential for developing possibly
are observed. Over the total a 


however large opportkinities for more
another 000ha exists. There are 


efficient use of water.
 

Of the dryland area, probably a third to half of the area is out of
 

low yields and labor shortage. More Lead appears to
production due to 

areas are
be out of production in drier regions. Such abandoned arable 


,razed by sheep and goats.
 

A livestock economy is tightly integrated with both the irrigated
 

and dryLand crop production sectors. Livestock comprise cattle, sheep,
 

goats and poultry together with draft oxen, donkeys and camels.
 

Irrigated ve.,etabLe production is expanding arid offers one of the
 

highest returns from irrigation water. Because of frosts 'qatg, the
 

all, is rarely grown on the pLains, thus it
highest value 	cash crop of 


excluded from the plains agricultural economo It is

is virtually 


warmer valleys and mountainside terraces
however grown 	quite widely in 
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which respectively lead from and border the plains. The plains and
 

trees other than
surrounding area are more or less totally devoid of 


for very small-scale pLantin,s of eucalyptus in the south. Tamarix
 

shelterbelts are found close to boreholes and welts.
 

The extensive grazing offered by surrounding steep mountainsides Is
 

Their feed supply is supplemented
utilized by herded sheep and goats. 

seasonally and In drought situations with conserved 

fodder--principally small grain straws--from the arable plain areas 

and cultivated mountainside terraces.
 

Dry Land in the southern plains has a high price--in 	the south 70
 
Mountainside
YR/ma is not uncommon--due to the higher rainfaLl. 

good opportunityterraces are also higher priced because they have a 


for water catchment. Irrigated Land Is also highly priced.
 

Due t) the emigration of Labor to Saudi Arablay manpower for
 

priced and skilled in only
agriculture is scarce, genera ly highLy 


traditional practices. Howeverr due to the remittances of wealth from 

Saudi, a Large nodern tractor force has developed in the hands o1 

specialist contractors rather than larmers ag-" U&. The tractors# 

using only tillers and ploughs, have replaced a coA.-IderabLe voLume of 

the traditional draft cutivations, but the true potential of these 

tractors is still .jrossty underexpLoited due to the slow speed of 

and harvestingoperations and lack of more suitable Implements 


equipment. 

The following is a general summary of agricultural astivitles In
 

the region but it Is emphasized that there tre many local variations
 
of foost,
in practice determined Largely by rainfall, incidence 


availability of groundwater, and soil depth.
 

IRRIG~ATED)AGI2ILLJLTURE
 

This is the most rapidLy developing sector of the agriculture of
 

the area as it offers secure returns free from the vagaries of
 

rainfall. As such it is the only truly commercial sector of the
 

region's agriculture. The Dhauar governorate extension service reports
 

that 9b% of its queries for assistance (except animal health) are
 

received from this sector. Ierigatiou is usuolly carried out on deeper
 

soil sites. 

ihe major crops are alfalfa, wheat and barley with small but
 

Increasing areas of potatoesq maize and vegetables. Minor crops
 

include lentils, mustard and fenugreek. The principal vegetables 
are
 

peas and
tomatoes, onions, cabbages, leekst Lettuce, radishes, 


.arrots. Most of these have been newly introduced in the last decade
 

and the range of varieties and species drown is expanding to include
 

melons, courg;ettes, cauliftowerst peppers, etc. A limited amount of
 

fruit is also grown, particularly In milder areas.
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t.LIaLfa has been the traditional high value cash crop of irrigated 
areas for centuries. Being a pereniidal crop with noncritical harvest 
times, it is ideally suited to this rote. AdditionaLlyt as a high 
protein fodder it importantly complements 
 the dry sorghum stover,
 
wheat barley and lentil straws which constitute the bulk of the diets
 
for house cows and draft animals. ALfalfa is recognized as a fertility

buiLder and thus 
 is grown In a tons rotation with the cereal crops. 
Wheat and barley are also traditionally irridated crops; the 6rain is 
utilized for subsistence, the straw for animal fodder and until 
recently quite extensively in building (mortar). Maize is a crop

relatively new to the region (perhaps two decades) and 
on the increase
 
probably at the expense of 
the barley crop. Sorghum is seldom grown
 
under irrigation. Wheat, barley, sorghuat maLize 
and Lentils are all
 
used alone or in combination for breadmaking, bread being the staple
 
diet.
 

Very recently vegetable production has started to increase as
 
affluence has created interest in 
a more varied diet. Wholesale and 
retail vegetable and trul-i markets now exist in the main market
 
centers carryin& both 
local and imported produce. Some vegetabLes
 
e.g. tomatoes and potatoes, already suffer from occasional seasonal 
overproduction and Low prices. Under Irrigation, weed and pest

problems are in vegetable production, clearly escalating in contrast
 
to the traditional grain and alfalfa 
crops where weeds and pests only
 
occosionaLly reach problem LeveLs.
 

Fertilizer use Aind crop protection Is increasing rapidly on 
irrigated crops, as is the adoption of imported varieties of wheat,
 
bartey, maize and vegetables. Traditional cultivating and harvesting
 
procedures fur grain crops are not improving, nor are water management
 
practices for all crops. 

Three relatively Large-scale Uagro-industry" crop production units
 
have recently been established in the region. Two produce forage for
 
Large-scale dairy enterprises, the other seed potatoes.
 

DRY ANP AGRICULUR 

This sector incLudes all arable Land which is not 
irrigated. Soil
 
depth is variabLe, reachinA only 30cm on the 
plains edges. Deeper
 
soils are found on hA.ll and mountainside terraces and in the middle of
 
the larger plains. Wo.ter Input onto these areas varies with Local
 
rainfall and the opportunity for water catchment. 
 The Latter Is from 
hitt/mountainside runoff, runo:f from adjacent abandoned fields or
 
nonterraced gravel scarp areas, etc. In good water 
catchment
 
situations the &ctuat water received may 
be four or five times that
 
from the rainfall but such run o2f contribution remains unestimated In
 
any situation.
 

The principal dryland crops are sorghum@ barley and LentiLs. Some 
wheat, maize, occasionally peasv cowpeas, beans or even potatoes are 
grown. There Is also a Large perennial area of alfalfa. The arable 
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dryland which has been abandoned in recent years has reverted to 

perennial weed grasses with seasonal flushes of grass and broadleaved 

weeds. This vegetation is grazed hard by sheep and goats. Because of
 

its extent, this abandoned but grazed arable land is a major
 

contributor to the Livestock economy of the area, Integrating with
 

mountainside grazing, and stubble grazing on crop-producers' areas. A
 

that it is
peculiarity of the grazing of abandoned arabLe fields is 


open to any fLock owner and cannot be reserved exclusively by the land
 

owner or tenant. 

Efficient arable dryLand crop production depends on the maintenance 

of field Levels and a large burid around the perimeter of the tieLd to 

prevent runoff. On the abandoned areas the latter is negLected 

consequently with loss of water to the area unless it is captured on a 

Lower field which is in production* 

As with the irrigated areas, tractor power has replaced draft 

animal power. Tillers more or less simulate the action ot traditional
 

ploughs. The use ol deep digger tractor-drawn mouldboard ploughs is a
 

new concept which Is widely used and highly valued. However It is a 

high cost operation because of low operating speed and small field 

sile. Traditional handseeding methods are being replaced ry fitting 

of simple tube seeders to tiller shares or onto traditior.1 animal

drawn pLoughs. Seed .n both cases Is handmetered into the tubes. 

Harvesting of dryLand crops remains traditional with no attempt at 

mechanization. 

Yields of dryLand crops are very low in comparison to irrigated
 

crops yields. They also vary from year to year due to the erratic
 

not be recovered
raintfall. In some poor years, seed input may 


Whatever standard of crop is produced, the dry stover or straw 

component is always important. Great 'tare is taken in complete 

recovery from the flelds an' careful storage. 

Much of the dryland crop production iai uneconomical due to high
 

cultivation and Labor costs coupled with low yields and the
 

unpredictable level of output. This to some extent accounts for the
 

abandoning of many arable fields. That Land Is still cropped must be
 

lirL.ely due to needs for traditional security, a home-produced food 

resource, and the considerable social group intercourse involved in 

the nature of dryland production. Certainly in strict economic terms 

it would often be cheaper for families to purchase grain and stover 

froid the market.
 

Apart from the adoption of tractor power, improved technology has
 

not been adopted in the dryLand situation. Recently improved
 

have proved sccessful under
varieties of wheat and bar-lay which 


irrigation havo been adopted on a limited scale xn good water
 

catchment situations.
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CROP ROTAIONS AAi SOING DATER 

Crop rotations vary from district to district* In general#,

successive grain crops revolve in 
a long rotation around aLfatfa In 
both Irrigated and drytandsectors and lentlsa on dryland only. The 
same cereal may be cropped In consecutive years or alternated with 
another. Fallows occur In both irrigated and dryland situations. 

Cropping intensity is probably Lower than would be possible with
 
modern technology. Intensity might also be higher it there were more
 
financiaL Incentives.
 

Table 6.1: Average sowing dates.
 

Crop Irrigated Dryland
 

Wheat/Barley Januaryt June/July March/Aprilt 
July
Maize March/April March/Aprit/May 

(rarely growu) 
So'jnJhtm March/April April/May
 

(rarely grown) 
Lentils March/April March/April, July
 

(rarely grown) (Limited) 
Potatoes January/Februaryp (rarely grown.)
 

June/July
 
Alfalfa January (usually April/May (usually
 

sown to barley sown to sorghum)
 

or wheat)
 

AhLMAL PRODUCION 

The major productive enterprises are 
 csttle for calves and miLk,
 
and sheep and goats for meat. Minor enterpris6s Include poultry,
 
rabbits, pigeons and honey. Draft animcls may be considered as an 
input into crop production practicel or when hired, as a cash 
remunerative operation. 

Cattle are essientially handfed house animals and are only grazed on
 
relatively lim'.ted areas of wet vaLleys 
where there is perennial
 
grass. Mature animals are the main consumers of sorghum stoverr which
 
Is usually fes plaited with fresh alfalfa. Few young stock are kept
 
beyond the veal stage and most replacement stock are imported from
 
Lower altiludes to spend their mature Lite in the 
 highlaade. MiLk
 
yields are low but the ownership of a cow provides important status.
 
Cattle are quite widely traded; they are of a small Zebu type.
 

Feed for cattle originates from arabLe, irrigated or dryLand areas.
 
In contrast sheep and goats predominantly graze areas not In arable
 
production. They are seasonally suppLemented with crop residue grazing
 
on arable areas and wheat, barley or lentil straw I- the dry season or
 



drought situations. Little grain Is fed to any class of stock, but 

small house flocks of poultry receive household waste and surplus. All 

stock are housed in the villages at night; sheep and goats have only a 

short grazin4 day of about eight hours. 

Two types of sheep, bred for larger hair and snall fleece, are
 

found in the region. Currently meat prices for these and goats are
 

high and the resulting flock productivity good, providing the real
 

cost of Labor in shepherding Is excluded. On all areas grazing
 

pressure is heavy. Many class the area as overgrazed, but there is no
 

longterm evidence that this is the true picture and stock numbers may 
well be in balance with average seasonal productivity. 

For neither sheep nor cattle Is any effort made at high quality
 

feed supplementation in critical production periods, e.g. pre

calving, pre-mating sheep. Increasing veterinary care is being brought 

to bear on the livestock population both In terms of endemic disease 

control and routinec treatment of minor ailments. By-product 

industries, e.g. hJLes and wooly are minima. an.'Z primitives 

Draft oxen and camels are fed in much the same manner as cows plus 

frequent feeding while working in the field. Donkeys are handled only 

to a limited extent. 

Modern eag production units are increaLsing in the region, utilizing
 
imported hybrids and imported compound feedst-ffs which may or may not
 

be iormuLated in Yemen. Such units are quite successful based on the
 

deep litter system.
 

The two largest doodern dairy units In Yemen have been developed
 
based on Friesian cattle; one has 609 the other 240 head of milking
 
stock, both plus followers. There have been no fundamental problems
 

with the cattle but the low fat milk appears to be unsuited to the
 

Local market.
 

Improved methods of honey production have very recently started to
 
be promoted In the region.
 

±ikN&RABLE LANDR GRAING
 

These areas comprise valley sides, gravel ridgest hillsidest etc.,
 
which have not been terraced and which immediately adjoin or intersect
 

the Intermountain Plain areas. They are often referred to as "range,"
 

but are not so by comparison to classical ranges of the world. Their
 

productivity is low due to steep slopes combined with shallow stony
 

soils offering little opportunity for infiltration of rain water.
 

Individual village grazing rights are clearly and historically
 

defined. There is virtually no scope for effecting grazing control
 

over Large areas due to these rigidly defined and almost inalienable
 

rights*
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Such areas are subject to seasonal flushes of vegetation after
 

rains and are principaLly grazed by the smaller fleece type sheep
 

while larger breeds tend to graze the abandoned or active arable
 

areas.•
 

With community cooperation, the best scope for improving nonarabte
 
jrazings may be the plantin4 of deeper soil sites with fodder shrubs.
 

The whoLe area is virtually treeless with only small ptantings of
 
eucalyptus to the south, and small tamarisk sheLlerbelts around
 

irrigated areas. Afforestation interest is primarily Limited to
 

ame.nity plantings while the potential for timber fuel and fodder
 

production remains largely unappreciated. Because of the Land tenure
 

structure and uncontrolled grazing rights on uncultivated arable and
 

nonarabLe Landy there is Little prospect for large plantations. The 

number of trees that can be established is also limited by the small 

number of suitable (rainy) days occurring in any given year. 

PQTENTIAL EQR DEVELOPMENT QE A2 ICULTU 

RESEARHI, D iLO PM ENIt AU~f EXIEIQON 

ln very recen2 years a considerabLe reseerch and development input 
into the region by British and Dutch aid teams has demonstrated the 
bioLo-ical possibilities for improving or changing existing patterns 

of production. Prior to this the natural resources of the area were 
documented in deteiL with British aid. 

Clearly, it is biolog-cally possible to raise animal and crop
 

production levels and develop a forestry sector, but the severe
 

Limitation to increasing production is the almost total Lack of an
 

active and practical field extension corps.
 

Under the present British aid scheme, improved methods of grain, 

fodder, and livestock production for dryland and irrigated arable 

areas are being evaluated, and are yielding promising results. The 

potential for estabLishing a forestry sector is being defined for all 

Land types, and a nursery for bulk production of suitable species has 

been established. The iritish and Dutch aid schemes include Limited 

extension components. Dutch aid has concentrated its efforts on 

developing a seed potato industry based In Dhamar governorates The 

Dutch are also working on the Improvement of nonarabLo and abandoned 

arable land productivity using a "range management" approach. F.A*Oo 
has also conducted a Limited range of grain variety trials in the 



region. To date the efforts In "range management*' have perhaps been
 

the least rewarding.
 

IR TGA, CROPS 

Imported wheat varieties are now available which will consistently
 

outyield the local type. The local barley Sagla appears very reliable
 

and yield advantages from imported types are not as great as with
 

wheat. Kenyan hybrid maize varieties dramaticaLLy and consistently
 

outyieLd the local variety. Oats and vriticaLe also give high grain
 

yields. Ot the small grains, oats offer the highest "total crop" yield
 

potential---an important factor In a region where atraw is a basic
 

component of ruminant livestock diets. However, maize probably offers
 

the best potential for grain production in relat.fon to itrigation 

water use. Local varities of sorghum and Lentils give low yields 

under irrigation. 

Small iamprovements in yield are possible from imported varieties of
 

aL*aLfa compared with the local type. Oats and hybrid maize Uive high
 
yields of fodder in a short period. Italian and hybrid ryegrasses
 

appear to be able to outyield alfalfa, and more recently white and red
 

clovers are proving high yielding. As short-term cash crops wheat and
 

barley have potential* Tropical grasses and Legumes only have a
 

application in warm valleys because of frost hazards.
 

Ve .:etabI es 

Except for potatoes, virtually no research has been conducted on
 
vegetables. The considerable development of the industry In very
 

recent years is due to local farmers' initiative and the distribution
 

of sample seeds by the extension service. A wide range of vegetables
 
can now be considered proven at the farm Level. The potato crop for
 

ware and seed has been developed with technical backup. European
 
varieties considerably outyieLd local varieties and modern production
 
methcds are beinj adopted (ridgest mechanical lifting).
 

Irrigationji Mechanization
j 


Aorder strip irrigation can easily be developed where water flows
 

are Lar,4e enough. A border field Layout, in contrast to traditional
 

basins, creates the opportunity for improved cultivationt harvesting
 

and threshing systems. Minimal cultivations and simple mechanized
 

harvesting practices have potential.
 

Fertilize=Use 

Good responses to N and P fertilizers have been obtained.
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2HYLAD QW 

Imported whc.:"ta ce.n give higher yields than local varieties in high
 
rainfall or good water catchment situations but no improved types of
 
sorghum, maizel barley or tentit.s are yet avaiLable.
 

EQ-drt Product ipn 

No information is availabLe on Improved methods of forage
 
production with the important eirceptlon of the potential for grazing
 
the local barley variety. In combination with minimal cultivation
 
Systems It Is a low cost system for bringing abandoned arable areas
 
nack into production. It also provides high quality grazing which 
cannot be communally grazed. AtripLex fodder shrubs also have 
potential on abandoned arable ai-eas. 

Fertiizer use
 

Small responses to phosphate appear possible.
 

Aechanizft ion
 

Minimal cultivation systems are under evaluation and show promise.
 
They are based on the use of chisel plough, chisel plough seeder and
 
harrows. Where perennial grasses are present, ploughing is necessary
 
for their initiat control. The systeas require wider evaluation under
 
farmers' field conditions.
 

±iQNAAL L&liQ GRAZNQ 

Fodder u
 

AtripLex species are initially very promising and merit trial In
 
controlled community grazing situations.
 

Timber &n Fuel ZVgL_ 

Firm recommendationst particuLarly with regards to frost tolerance
 
and rainfall requirements, wilL become available in the next two years
 
based on trials which are being established in the diffe -ent climatic
 
zones of the area.
 

Fodder Species
 

These were noted above under "DryLand Crops" and "NonarabLe Land
 
Grazings.11
 

http:Grazings.11
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helter snec ie
 

The use of tamarisk is a well established local practice*
 

gEED A"i gEELIN SUPLE
 

Seedo of imported wheats, bavleys and maize are available from the
 
Dhamar Extension Sevvice and Dhamar Agricultural Improvement Center*
 

Seed potatoes are available through the extension service and Seed
 
Potato Production Project. Tree seedlings of most promising varieties
 
are avallable In small and Large quantities respectively at the Land
 
Resources Improvement division station and Dhamar Agricultural 
Improvement Center; also at extension service offices and some 

retailers. 

Cattte
 

Friesian cattle have been introduced in large numbers on two
 
commercial enterprises, and Jersey cattle as a demonstration. Both
 
adapt wel to the climate and there are no fundamental Aanagement
 
pz'oblewso Jerseys appear preferable because of their high fat milk,
 
suitability for crossin4 onto Local cattle, lower feed requirement and
 
possible Lower management requirements. A Jersey bull will be
 
avaiLable for crossbreeding In the coming year.
 

AngLo Nubian oats have recently been introduced a a
 
demonstration. Kids will be available for trial distribution to local
 
farmers in the coming year.
 

The Local "Burril is the only breed to come under close
 
Investigation and with good nutrition (quality) appears capable of
 
100% lambing (from ewe lambs) and high lamb growth rates.
 

Modern hives are available from & commercial YeA*R9 company also
 
offering extraction and marketing services.
 

Hybrid layers and zroilers have been proven at farm level without
 
previous research and developeent. Their success Is setf-evident.
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Concentrate Raions (Saoo Al Cattle) 

It Is possible to purchase locally and within Yemen, Yemeni

produced Ingredients for cattle and sheep rations--including dried
 

fish--for simple compounding at farm Level* Compound feedstuffs for
 

intensive poultry can be purchased in San&*
 

Grazins gax&izaa
 

See "Fodder Production" under "Dryland Crops" above.
 

Gz-tt1 n S Accommodation 

Simple housina and yard accosodation can be viewed at the Dhamar
 

Agricultural Improvement Contere
 

ebODUCTwiO Llyj'aL
 

The following tables indicate in very general terms current and 

possible levels of production attainable from the main sectors of the 

agriculturaL Industry. "Possible" yield levels are generaLly from 

experimental data which is very recent and not Long-term in nature, 

fable 6.2: Production levels of irrigated grain crops, irrigated 

todder crops, and irrijated potatoes and vegetabLes. 

Current Possible Comment
 

Irrigated Grain Crops
 
(estimated yield t/ha/crop): 

Barley 2 4.0 2 crops per year possibLe
 

Wheat 1 4.0- 50 2 crops per year possible
 

Maize 2 10.0
 

Oats Not grown 50 2 crops per year possible
 

Triticale Not grown 4.5 2 crops per year possible
 

Irrigated fodder crops
 

(estimated yield t/ha fresh fodder/annum):
 

Maize Not grown for 100 
jreen fodder 

Oats Not grown for 200 From two crops In one year 

green fodder 

Alfalfa 80 110 About 6 - 7 cuts/year 

barley Not grown for 30 Prom two crops in one year 

green fodder 

Wheat Not grown for 40 From two crops in one year 

green fodder 
Italian 

ryegrass Not grown 120 About 7 cuts/year 

Clovers Not grown 



------------------------------------------------------------------

------------------------ ------------ -----------------------

-----------------------------------------------------------

Irrigated pot&toes and vegetables: 

Local potato varietyg
 

traditional management 5 Two crops per year
 

Introduced potato possiblep but not
 

varieties, good 30 on same site
 

management
 

Vegetables no yield data available 	 Considerable expansion
 

of the industry in last
 

five years indicates the
 

underlying profitabiLity
 

of this sector 

Traditional yields are extremely variable for both grain and 

fodder; for example: 

Sorghum 'grain) 0Ol - 1.5 t/ha.
 
Wheat (grain) 0.1 - 2.5 t/ha,
 

The main prospects for improving dryland crop production are 1) 

bringinj abandoned arable areas back into production, and 2) redui:ing 

cultivation and seeding costs. 50% coat reductions may be possible. 

So far, only introduced wheat varieties have shown an advantage
 

over the local varieties of dryland crops. Imported wheats can show a
 

30% 4rain yield advantage over .ocal varieties In favorable moisture
 

situations.
 

Livgatock Production
 

Table 6.3: Cattle milk yields (Mats/lactation). 

Breed Current Possible 	 Comments
 

Local cows 125 Not tested 	 Probably Little scope
 

for improvement
 

Friesian cows 1000-1200 1000-1200 Only achievable in Large
 

Jersey1 cows 6002 800-900 mode'n herds
 

Jersey Local - 300-400 	 Based on evidence from
 

Jersey (as single other countries using above 

house cow) - 500-600 average local management 

I The Jersey is preferred to Friesian for Its high fat milk.
 

2 deefer yields only available to dates
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Shejp meat: Experimental evidence is Just becoming available that 
wheni well-managed the local "Burri" hair type sheep can approach 100% 
Lambing percentage with lamb growth rates to weaning in the order of 

1Og/day. This compares with about a 50% lamblnA percentage in local 
flocks and growth rates of 20 - JOg/day. 

Goats: Local goats are utilized for milk and meat. Recently AngLo
 
Nubians have been imported to the Dhamar Agricultural Improvement
 
Center and comparative productivity data will become available in the
 

next two years.
 

Honey production: Very recent introduction of modern hives show a
 
potential for 5kM honey/hive/year compared with lkj from traditional
 
hi ves. 

Table 6.4: Livestock numbers (approximate), quoted to indicate the 
size of the Industries. 

C9ws 24tOO
 

Sheep 400,000 
Goats 26,000 

Donkeys 35 000 

Camels 51500 
Oxen 8,500 

These numbers emphasize the importance of the livestock sector and
 
how any agricuLtural development effort must be an integrated approach
 
to the crop and livestock sectors.
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Chapter 7
 

CITEIAU INTERPRETATIONS AM Q1L A CoQlD ZTIU#MS 

,%ILLIMITATIONS AhM QkOP .I 

The names of the map units in the soil. map legend (Chapter 5) are
 
iAven according to their classification for Sgj IKonomy (USDA
sCS, 1975). This system is quite accurate and hig&hly technical.
 
For pLannina purposes and for making useful i.nterpretations one
 

needs to list the kinds of limiting factors ahich these highly
 
technical names Iamply. This section wiLL take the names of the
 
soils at the soil family and subgroup Level and list the Limitin&
 

factors implied by each name. Finally, some interpretations on the
 
suitability of each soil for selected crops will be given.
 

In order 	to make accurate interpretations for specific, proposed
 
agricultural Land uses, consideration of possible Limiting; soil 

propertleH must be taken. As a first approximation, a listing is 
made of aLL the potentiaLLy Limiting soil properties as abserved 
inI Yemen aid as Implied by the soil name accorciing to Sut 

I",Axo .V. Lhes Limiting soil properties are listed as foLLows
 

(not necessarily in order of importance):
 

1. 	Soil moisture regime limitations:
 
aridic or torric-- irrigation always needed
 
ustic-- supplemental irrigation occasionally needed
 

udic-- irrigation not needed, no Limitation 

2. 	Micronutrient deficiencies (mainly concerninb availability of Fe, 
Zn, .Mdn, Cu and Co) as related wainly to the calcareousness of the 
soil under conshIeration: 

highly calcareous-- need to apply micronut.leuts
 
calcareous-- potential micronutrient deficiencies
 

slightly to noncalcareous-- probabLy no problem
 

.3 Water-retention capacity as estimated bj, the famiLy textural 
classes: 

coarse Loamyl sandy skeletal stony, bouLdery-- Low capacity 

finer Loamy and finer (except clayey)-- probabLy adequate 

capacity 

4. 	High gypsum content:
 
possible subsidence from irrigation
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5. 	 Shallow to bedrock (lithic):
 
Low water-hoLding capacity and shatlow rooting depth
 

6. Topographic limitations as related to erosion hazard or 
mechanization problems: 

mountainoust eteep-- severe problem 
undulating-- moderate problem
 
flat-- no problem
 

7. 	 Flooding hazard:
 
soils found on active wadis or fLoodpLains
 

8. 	 Sodic features:
 
high Na content imposes limitations for irrigation use
 

9. 	 7~erraced# ooits: 
mountain terraces may restrict many conventional mechanical 
tiLlage operations; also rocJk-waLtad terraces are more 
susce)tibile to erosion and collapse 

10o. Soil 	temperature regime Limitations:
 
isomesic-- periods of frost are restrictive
 
isothermic-- some cool temperature restrictions
 
hyperthermic--
 some seasonal or diurnaL cool temperature
 
restrictions; may also be 
too not for some crops

isohyperthermic- some crop restrictions 
 due to prolonged
 
high temperatures 

11. 	 Wind erosion hazard: 
blowing and driftingt resulting in the formation of dunes and 
hummocks
 

12. Velrtic properties:
 
formation of cracks; shrinking and sweLling 

AAPW~ jk 	 IMPORTANT RELATED %"L LIMITING FACTQRS
 

1weLve crops present Ly or potentialLy import ant Lo Yemeni 
agricultture were studied. these crops are ,aaize, sorghum, cotton,
inilLetp citrus, date palms, bananas, wheat, chick peas, potatoes?
coffee% and aLlfaLfa. Crop soil requiremens aad soil Limiting
properties are given for each crop (iLACO B. V., 1)81I). 

1. Mal.',.e 	 (ZSA MAX& ) 

moliture -- 600 to 90 0 mm rain, well distriouted; at Least 
ustic soil moisture regime 

temperature -- if isohyperthermic, grown only in winter 
-- if isomesic or isothermic, grown In summer 

soil properties -- ECe* not > 5 mmhos/cm 
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2. Sorghum (Sorgtuam XuJgar&) 

moisture -- at least 250)aua rainfall; possible in aridic soil 
moistare regime but b.-.ter in ustic 

temperature --isohyperthermic optimum 
--isothermic possible in summer 

soil properties -- fairly resistant to ECe up to 6 mmhos/cm 

3. Cotton (G yjnu 5P,-.i 

moisture -- best grown in an aridic Aoisture regime with 
irrigation; if rainfed need at: least 450mm or an 
ustic reiiue without irriagation 

temperature -- isohyperthermAc optimum 
-- not possible in Isomesic 

soil properties -- needs good drainage y no aquic regimee; salt
toLerant, ECe up to 10 mmhos/cm 

4. Bulrush Millet (Pennisetu t) 

muisture -- needs ;,00 to 300ram; can be tirown in an aridic 
regime
 

temperature -- isohyperthermic rejime optimum; possible lor
 
summer in lsothermic regime 

soil properties -- tolerates poor soils but must be well drainedp no 
aquic moisture regimes; fairly salt tolerant 

S. Citrus (Citrus sppo ) 

moisture -- minlaum rainfaLl of iIOOom preferably
 
supplemented to an optimum of 1,600 to 2,UtOm,a; 
udic regime optimum but possiblv ustic or aridic 
with irrigation 

temperature -- not suitable for isomesic or isohypertheruaic 
regimes 

soil properties -- needs deep, well drained soils, not suitable in 
aquic regimes; sensitive to EGe > 2.5 mmhos/cm 

bo Date PaLms (Phoen.x dactylifera) 

moisture -- aridic suitable with no rainfaLL from flowering 
to ripening but 2,00mm of moisture is needed 
from groundwater and/or irrigation 

temperature -- Jsohyperthermic regime is optimum, hyperthermic 
is possible 

soil properties -- prefers sandy soils with groundwater < 3m depth, 
aquic regime preterable; fairLy salt tolerant 
with ECe < 8 mmhos/cm 

*jEtectricaL conductivity of the saturation extract.
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7. Banana (M~Ij.. spp. 

moisture -- udic regime required for 1,500 to 2,UOOmm water 
or intense irrigation 

temperature -- isohyperthermic regime is optimum; marginal in
 
isothermic; not suitable for isomesic or
 

hyperthermic regimes
 
sol properties -- light, fertile soils with high organic matter and 

good internal drainage are optimum, not adequate 
for aquic regimes 

8. Wheat (Triticumaestivm) 

moiSture 

temperature 
oil properties 

-- a minimum of 250mmm is needed; optimum for the 
wetter end of the aridic and the drier end ol 
ust ic 

-- not suitable for isohyperthermic
 
-- best suited to medium to relatively heavy soils, 

not suited for coarse Loamy families; not suited 
to aquic re&imes; relatively resistant to 
satlinites < 7 mmhos/cm 

9. Chick Peas (Cicer azletinum) 

moisture 

temperature 

solL properties 

-

-

-

suitable for aridic 
for udic regime 
not suitable for 
suited to summers 
r eg imes 
needs wel.l drained 
prefers heavy soils, 

and ustic 

isohperthermic 
in isomesic 

soils, no 
not suited 

regimes, not suited 

or hyperther.mic, 
or isothermic 

aquic regimes; 
to coarse Loamy 

families; very tolerint to salinity (no E4;e litnit 
given) 

10. alot,,toe.- (Sokariu tutbexosum) 

moisture 


temperature 


stil properties 


-- 100 ,m/month needed, iio short periods of drought 
tolerated, udic regime is optimum 

-- not suited to Isohyperthermic or hyperthermic 

regimest better suited to isomesic or isotnermic 
(borderline) in the summer 

-- not suited to heavy soils or aquic regimes; 

susceptible to high salinity (no ECe Limit given) 

11. Coffee (ALotea uricn) 

moisture - best suited to dry end of udic reidAe (udic with 
short dry seasons) 

temperature - not suited to isohyperthermic, hyperthermic, or 
isomesic regimes, best in isothermic regime 

soil properties - needs good drainage and high organic matter 
(especially suited to Molli,-ols); aquic regime 
not tolerated 



12.
 

12. ALfaLfa (MedIeaqo satnjjV) 

imoLsture -- best suited o udic but wiLL tolerate others with
 

1 rrigat ion
 
temperature -- not suited to isomesicp isohyperthermic, or
 

hyperthermic (perhaps borderline) regimest weLL
 
suited to Isothermic
 

sol properties -- suited to well drained soils, no aquic regimes;
 

not suited to heavy soiLs, clayey famiLies; not 
tolerant to ECe > 3 mahos/ca; moderately tolerant 

to pW1's > 6.5
 

LIVII A11A 'NSOI~QLtMkLiU SaUJ. Il SUBG.ROUPS 
L1."OEDi I-A maL- SLL X"_J LkGEN MiQ2 SOL LA4MLIES FROM PEDI .Ai±_ 

As ari aid to making usefL agricuLtturaL interpretPtlons# the
 
Limiting saoiL properties for each soil famiLy Listed on the soil map
 
Legend (TabLe 5.1, khapter 6) is given. These timItinz soil properties 
form the basis for Interpreting the suitaoility of the twelve crops
 
(given above) for the different soil sungroups and famiLies (TabtL
 
7.1). This List oi Limiting soil properties can also fora the basis
 
for future interpretations for other crops not cited in this report.
 

1. lypic GaLciorthid, Coarse Loamy, Mixed, Isohypertnermic; rypic
 
CaLciorthid, Loamy SkeLetaLp Mixed, Isohyperthermic; fyp&.
 

Calciurthid, urse Loamy, Mixed, Calcareous, Hyperthermic; 1'ypic
 
Uatclorthid# Fine Loamy, Mixed, Isotnermic; and Typic Cacciorthid,
 
uoarse Loamy, Mixed, Isothermic Families
 

-- Aridic soil moisture regime; needs irrigation
 
-- isohypertheric temperature reaime; may be too hot for some
 

c r ops 

-- Hi jhy calcareous; implying a high potential for micronutrient 
deficiencies and possibie low availabe P 

-- Coarse Loamy texturaL cLass; Low water-hoLding capacity and 
some postibLe impediments to mechanical cultivation 

24 rypic Torrifluvent, Coarse Loamy, Mixed, Calcareous# Hyperthermic; 
Typic TorrifLuvent, Coarse Loamy, Mixed, Lsomegathermic; rypic 
Torrifluvent, Sandy, Mixed, CaLcareous, isomegathermic; Typic 
Iorrifluventy Coarse Loamy, Mixed, Calcareous, Isohyperthermic; and 
ypic TorrijLuvent, Coarse Loamy, Mixed ityperthermic l;amilies
 

---Aridic soil moisture regime; needs irrijatlon
 
-- lsomegathermic, isohyperthermic and hyperthermic temperature
 

regimes may be too hot for some crops
 
-- CaLcareous; way have some micronutrient deficiencies
 
-- Low organic matter content
 
-- Coarse loamy and sandy textural classes; Low waterholding
 

capacity and some possible Impediments to mechanical
 
cult ivat ion
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3. 	Typic Torriorthentp 
Sandy Skeletal Mixedf lsohyperthermic; Typic
 
Torriorthent, Ceparse Loamy, 
 Mixed, Calcareous# Isohyperthermic;
 
!"'ypic1C.rrIorthent , Coarse Loamy, Mixed, isuthermic; i'ypic
Torriorthenty Loamy Skeletal, Mixed, Calcareoust Hyperthermic; 
Typic Torriol'thent, Coarse Loamy, Mixedl Hyperthermic; Typic 
lorriorthenij, 
 Coarse Loany, Mixedt Isohyperthermic; Typl
 
Torriorthent, 
 Fine Loamy, Mixed, Isohypert heri c; Typic
Torrior thent y Lcoarse Loamy, Mixed, Calcareous, lhypeethermic 

I. ali I I es 

--- Aridlc soil moisture regime; needs irrigation 
- tsohyperthermic and hyperthermic temperature regimes may be 

too hct for some crops 
-- Lalcareous; may have some micronutrient deliciencies 
-- Low organic matter content 
-- Sandy skeletat and coarse Loamy textural cLaiises; very Low 

water-hoLding capacity and some possible impediments to 
mechan ical cultivation 

4. 	 'lypic Gypsiorthtidy Coarse Loamy, Mixed, Isohypertherialc LauitLy 

-- Aridic moisture reginie -needs irrigation b" soil will subside 
with irrigation 

-- Lohjperthermic temperature redime ioo foris hot some crops 
-- dihLy 6ypsiferous; subsidence with irrigaxioa. 
-- Low organic matter content 
Coarse luawy terural cLass; Low water-lio idin, capacity and 
some pou±siLte im!dinent- to mechanicaL cultivation 

--- do kil t a I nous; h iAhl y erodabie and not eLsi Ly cuLtivated 
m ch. han icaL Ly 

S. 	 Li thic Torriorthents, Goarbe Loamy, Mixed, Calcareous, Hy&,erthersaicj anl Ly 

-- Aridic- soil moisture regime; needs irrigation 
-- Isohyperthermic temperature regime is too hot ior some crops;
 

isowesic is too cold for others 
-- CatLcarlrous; may have some micronutrient deficiencies 
-- Low organic matter content 
-- Coarse loamy textural cLass; Low water-hoLding capacity and 

some possible impediments to mechanical cuLtivation 
-- ShaLtow to bedrock (lthic contact < 50cm); highLy erodabLe 

an,! major impediments to mechanical (Lultivation 

6. 	Typic SaLorthid, Sandy, .qixed, Isohyperthermic; Typic Salorthict, 
Coarse Loamy, Mixed, isonyperthermic; and lypic SaLorthid, Coarse 
Loamy, Mixedl Ityperthermic Families 
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-- Aquic moisture regiale; very wetp needs draiacge
 
-- isaohperthermic and hyperthermjac temperature 
rejimes may be
 

too hot lo- some crops
 

-- Very saLty; high ECe
 
-- ieneraLly not suitable for any 
 uses presently envisaged#
 

except perhaps extensive grazing
 

7. rropic FLuvaquezt, Coarse Loamy, 
CaLcareous, 
Mixed Lsomegathermic

i.ami Ly 

-- Aqui" or peraquic soil. olisr are regime; verj wet needs 
.rai nage 

-- isomegathersuic ( presentLy included in Jsorypertheraic) 
regime
 
is too hot lor some crops
 

-- Some risk of floodina during rainy seasons
 

8. Tropaquent, Coarse Loamy# Mixedp Isomegathermic FamiLy
 

-- Aquic or peraquic soil moisture 
regime; very wet 
needs 
drai nage 

-- isomelathermic (presently incLuded in isohyperthermic) regime 
Is too hot for some crops
 

-- Some risk of flooding during rainy 
seasons
 

9. Ty;)Ic Udifluvent, Coarse Loamy, CaLcareousy Mixed? klyerthermic
Family 

-- fyperthermic temperuture regime Is too hot for some crops 
-- Calcareous; may have some mLicronutrient deficiencies 
-- Coarse loamy textural class; Low water-hoLdinL capacity and 

qoae ipo.R|sbte impediments tou mechanical cuLtivation
 
Some risk of fLooding durinl rainy 
seasons
 

10. 'ypit; Torripramentq Mixed, Catcareous, lsomeathermic; arid Typic
"rorripsammenty Mixed, Hypertlermic Families 

-- Aridic moisture-regime; 
needs soike irrigation
 
-- Itsomegathermic and hyperthermic lemperature regimes may be 
too
 

hot for many crops
 
-- CaLcareous; ,nay have 
som. ralcronutz-ient 
deficiencies
 
-- Texture implies 
Low water-hoLdinj z'apacity
 
-- SubJect to btowlng and dritting, formation of shitting 
dunes
 

11. L'ypic UstiLuventy 
 Coarse Loamy, Mixed, Isothernic; Typic
Ustifluvent, Fine Loamy, Mixed, I.othermic; 
 £ypic Ustifluvent,
 
Coarse Loamy, Mixed, isoiyperthermic; 
 Typic Ustifluvent, Fine
 
Loamy, Mixedf Isohyperthermic; 
 and Typic Ustifluvent, Coarse
 
Loamy, Mixed, Calcareous, Hyperthermic Families
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-- Ustic moisture regime; may need supplemental irri&ation
 
-- Calcareous; may have some micronatrient deficiencies
 
-- Coarse Loamy textural class; low water-holding capacity and
 

some possible impediments to mechanicaL cultivation
 
-- Terraced areas also impose some restrictions on certain types 

of mechanical cultivation 
-- Slight flooding hazard durin4 rainy 
seasons
 
-- Tsohyperthermic and hyperthermic temperature 
 regimes may be
 

too hot for some crops 

1Z. lypic Haptargid, Fine Loatay, Mixed, kfv;erthermic FamiLy 

-- Arldic moisture regime; needs irrigation
 
--- yperthermic temperature regime may be 
too not for some crops
 
-- Cailcareous; may have some micronutrient deficiencies
 

13. lypic Ustorthent, 
Sandy Skeletal, Mixed, Isothermic; Typic

Ustorthent, Coarse Loamyt 
 Mixed, Isothermic; Typic Ustorthent,
Fine SiLty, Mixed, Isothermic; Typic Ustorthent, Coarse Loamy, 
Calcareous, Mixed, Isoiaesic; and Typic Ustorthentt Fine Loamy
 
lixed, [sothermic awiLies
 

-- Usti(" moisture regime; waay need supplemental irrigation 
-- Calcareous; may have some micronutreant defici ences 
--Sandy skeletal and coarse Loamy textural classes; 
 low water

hoLding capacity dnd some possible impedimeats to mechanicaL 
cultivation 

-- lisonesic temperature regime may have frosts in winter 

14. Typic Cmaworthid, Loamy Skeletal, Mixed, Isothermic I-amily 

Aridic moisture regime; neede Irrigavion
 
-- Latcareous; may have some micronutrient deficiencies
 
-- Loamy skeletal textural class; Low water-hoLding capdcity and
 

some possible impediments to mechanical cuLtivation
 
-- MWountainous; highly erodable and not 
 easily cultivated
 

mechanicalLy
 

15. Aquollic Satorthid, Fine Ctayey, Mixed, 
Isothermic Family
 

-- Aquic moisture rejime; very wet, steeds drinage
 
--- Very salty; high F.Ce
 
-- Generally not 
 suitable for anj uses ejivisaged# except perhaps 

extengive gra;,xn2 

16. 'lypic Fluvaquent, Fine Clayey, Mixed, Isohyperthermic Family 

-- Aquic moisture regime; very wet, needs ,trainaie 
-- Isohyperthermic temperature regime; 
 may be too hot for some
 

crops
 
-- Calcareous; may have some suicronutrient deficiencies 
-- Some risk of flooding during rainy seasons
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17. Typic Usfipsammentas Mixed, Isohyperthermic Family 

-- Ustic moisture regime; 
may need suppLemental irrigntion

-- fyperthermic and isohyperthermic temperature regimes 
 are too 

hot for many crops 
--- Cacareous; may have 1ome 1i4cronutriesit deficiencies 

Texture Implies tow water-hoLding capacity

Subject to blowing and drifting, formation of sand dunes 

lb. Tropofluvents (Isohyperthermic)
 

-- Somewhat calcareous; may have potential 
 micronutr-lent
 
deficiencies 

--isohype'theic ~emperature 
re.ime may De too hot for 
some
 
crops; isomesic relime may have frosts in winter
 

-- Some risk of flooding durinj rainy 
seasons 

1. Typic NatrustaLtq Fine Ctayey, Aixedy Isothermic FamiLy 

-- Ustic moisture re#Alme; may need supplemental Irrigation
-- Somewhat c.LcareoLks; may have potential micronutrient 

de ficlenci eu 
-- Xatric horAzon; clay may deflocculate with the application of 

irrigation water 

20. lsitic Haptuslot., Coarse Loamy, MiA.ed, 1somesic FamiLy 

--- Ustic moisture regime; may need suppLemental Irrigation 
-- Caicareous; may have some micronutrient deficiencies 
-- lomesic temperature regime may have frosts in %inter 
--- 1Outiinot ; highly erodable and not easiLy cultivated
 

inechan lcaL Ly 

21. Typic ArbiudoiL, Suady Skeletal, lixed, Isomesic kamily 

-- 'inewhat calcareous; may have po ten al wicronutrient 
deficiencies 

-- isouesic temperature regime may have frosts in winter 
-- Mountainots; hii. y erodable and slot easily cultivated 

Allechan iced [y 
-- Smidy skeLetal textural cLa:ss; Low wtr-hoi.tin. 4apailty and 

so;vie possibLe Impediments to mechanicaL cuLtivatLon 

2d. Litli. btortheits, Sandy Skeletal, Mixed, liomesic Famll.y 

-- Ustic moisture regime; may need suppLementaL irrigation 
-- Somewhat calcareous; 
 may have potentiaL micronutrient
 

deficiencies
 
-- isomesic temperature regime may have frosts in winter 
-- Sandy skeLetal textural clas:s; Low water-hoictinig capacity arid 

some possible impediments to mechanical cultivation 
-- ShaLLow to bedrock (Lithic contact < 50cm); hi#,ly erodable 

and major Impediments to mechanical cuLtivation 
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23. 	Ustic Torriorthent, Fine Loamy, Mixedt lootLermic Family
 

-- AIidle bordering on ustic moisture regime; wilLl need 
some
 
suppLemental Izrrig;ation
 

-- CalcarAous; may have some micronutrient deficiencies
 
-- RoLling topography; moderate to high erosion potential
 

24. 	Udic HapLustolt, Loamy SkeletaL, Mixed, Isothermic; and Udic
 
Haplustoll, Fine Silty, Mixed, Isothermic Families
 

-- Ustic bordering on udic moisture regime; may need some
 
supplemental irrigation
 

-- CaLcareous; may have some micronutrient deficiencies
 
-- Mountainous; 
 highly erodabLe and not easily cuLtivated
 

mechanical Ly
 
-- Loamy skeletal textural class; lo' water-hoLdinj capacity and
 

possible impediments to mechanical cultivatLon
 
-- Terraced areas also impose some restrictions on certain types
 

of mnechanical cultivation
 
-- Isomesic temperature regime may have frosts in *Inter
 

26. 	hntic Ustropepts ( Isomesic)
 

-- Ustlc moisture regime; may need suppLementaL Irrigtion
 
-- CaLcareous; may have some micronutrient deficiencies
 
-- Isaomesic temperature regime may have frosts in winter
 
-- mountainous; hi.hly erodable 
 and not easily cuLtivateQ
 

mechanically
 

26. 	Petrocalcic Calciustoli, Fine Loamy, dixed, lenihermic family
 

Vastic moisture regime; may need suppLemental irrigation
 
*'-&alcareous; may have some micronutrient deficiencies
 
-- Low water-holding capacity due to petrocaLcic horizon
 
-- Lithic property; shallow to petrocaLcic horizon
 
-- Mountainous; highly erodabLe and not 
 easily cultivated
 

mechanical ly
 

27. 	"lypic CaLciustolLj Fine Silty, Mixed, Isothermic; 
 and TypLc
 
CalciustoLLI Coarse Loamy, Mixed, Lsoth.rmic Families
 

-- Ustic moisture re & ime; may need aupptementat irrigation
 
-- CaLcareous; may have some micronutrient deficiencies
 

2b. 	Typic Ustropept, Fine Silty, Mixed, Isothermic; and rypic
 
Ustropept, Fine Loamy, Mixed, isothermic Families
 

-- Ustic moisture regime; may need aupplemenaL Irrigation
 
-- Calcareous; may have some micronutrient deficiencies
 
-- Mountainous; 
 highly erodable and not easily cultivated
 

mechanical ty
 
-- Terraced areas also impose some restrictions on certain types
 

of mechanical cultivation
 



29. 	Ustollic CaLclorthid, Fine Loamy, Mixed, Isothermic Family
 

-- Arldic bordering on ustic solt moisture reiime; will need
 
suppLementaL irrigation
 

-- Calcareous; may have some milronutrient deficiencies
 

30. 	Vertic Hapltustol, Fine Loamy, Aixed, Isothermic; Vertic 
HapLustollt Coarse Silty, Mixed? isothermic; and Vertic 
NaplustoLL, Fine Loamyt Mixed, Isomesic Families 

-- UstLc moisture re&61me; may need supplementaL irrigation 
-- CdLcareous; may have some micronutrient deficiencies 
-- Vertic properties; cracking may make it difficult to ftppLy 

irrigation water evenly
 
-- isomesic temperature regime imay have frosts in winter 

.le Udic PeLustert, Fine CLayeyt MontmorilLonitic, isothermic YamiLy
 

-- Ustic moisture regime; may need supplemental Irrigation
 
-- aLcareous; may have some micronutrient deficiencies
 
-- Fine clayey textural class; restricted water-holdinjA capacity 
-- Vertic properties; cracking may make It difficuLt to apply
 

irrigation water evenly 

32. 	 r'ypic Turrert, Fine CLayey, Montmorillonitic, Isothermic Famlly 

-- Aridic moiature regtme; need6 irrigation 
-- Calcareous; may have some micronutrient deficiencies 
--. ine clayey texturt class; restricted water-hoLding capacity 
-- Vertic properties; cracking may make it difficuLt to apply 

irrigation water evenly 

J3. 	OJstotlic Cajalwrthid, Coarse Loamy, X4tedt (sothermic ikamily 

--- Arldic bor'dering on ustic moisture re.;ime; needs some 
Irriglation 

-- Very calcareous; may have some micrunutrient deficiencies
 

34. 	Ustc Torripsamment, Cotirse Loamy, Mixed, IsothermLc kamily
 

-- Aridic bordering on Ustic soilt moisture reginm; needs 
suppLemental Irrigation 

-- Coarse loamy textural class; Low water-holdon capacity and 
possibLe Impediments to mechanical cultivation 

-- Subject to bLowing* and drifting, formation of sand dunes 
-- CaLcareous; may have some alcronutrLent deficiencies 

35. 	 Typic laptustoll, Coarse Loamyt Aixod, isothermic Fai.&Ly 

-- Ustic soit moisture regime; some supplemental Irri-ation may 
be needed 

-- CaLcareous; may have some micronutrient deficiencios 
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Jb@ Typic flapLudoll., -oarse Loamy, Mixed, Isothermic family
 

-- Calcareous; 
may Lyve some miacronutrient deficiencies
 
-- Mou.ntainous; 
 highly erodable 
 and not easily cultivated
 

mechanically 
-- Coarse Loamy textural class; 
 low water-hoLdinig capacity and 

possible impediments to mechanical cultivation 

37. EntLc HapLudoLl, Coarse Loamy, Mixed, 
Isothermlc Fiamitly
 

CaLcareous; ,ay have some micronutrient deficiencies
 
-- Mountainous; hig~hLy 
 erodabLe and 
 not easily cultivated
 

mechanilcaly 
--t'uarse Loamy textural class; low water-hoLdiLii, capacity and

possibLe impediments tu mechanical cultivation 

38. Arii1c HlapLustolts (Isothe.,aic) 

---. tic bordering osa arldic bolt moisture regime; wiLL need1 
suppLementaL irrigation 

-- Calcareous; may have some mcronutrient deficieaciec 

39. Lithic Calciorthids (Isohyperthermicl Isothermic)
 

-- Arldic soil moisture regime; needs 
irrigation
 
--1figh'.y calcareous; 
may have some micronutrient delicienc.es 
-- isohyperthermic temperature 
 regime may be too hot for 
some
 

crops
 
Lithic character and stoniness; Low water-hotding; capacity and

possible isnpedLments to mechanical cultivation 

ounti) nous; highly erodable and not--. 
easily cultivated 

iectAitidcal Ly 

40. sock outcrops or Hanatt Flows 

-- 'These areas are usually unsuitable for any agriculture except
perhap: for very extensive grazing. 

I&E~ SUITABILITY QL MAJUR ;if" X~MLjd.X LJA YI1jU k" XiZLIE I.AeRANT 

The ranges of climatic and soiL properties optiaum for twelve crops
have been Listed above. 
Limiting soil properties have aLso been Listedfur each soil subgroup and family described in the legend and soil
profile descriptions, respectively. ;ach soiL famiLy, and hencesubgroup, can 
now be rated as to its suitability for 
the cultivation

of each 
 of these twelve crops. (A moderate level ofinputs--fertilizers, irrigation, pest controL, etc.--and management Is

assumed.) There 
are three ratings possible. 
That Lo, a particular

soil (as conceived by the soil family) Is either 1) sultable, 2)
moderately unsuitabLe, or 3) unsuitable for a particuLar crop. 

http:delicienc.es
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/37 
IJ7 

TabLe 7.1 SuitabItity Ratings 
Republic for SeLected Crops 

of Major Soil F0amilies in the Yement Arab 

Key 
 Crops and Ratings 

1: 	 suitable
 
2: 	 moderateLy usiuitable 4 ' - , 

Soell Family Name ' P0-,
 
oC;
 

. ~~~ Lom ~ ~ '''&l~ I 	 XYcorhd'e&t
1. 	 Typic CaLciorthid, Coarse Loaay, 
Mixed lItnayperthermIc 2 1 	 1 1 J 1 23 3 3 J J4 

4. 	 Typic CaLciorthid, Loamy SkeLetaL, 
lixedv Isohyperthermic 3 1 2 1 J 2 3 3 3 a J J 

Z). 	Typic Calciorthid, Coarse Loamy, 
Mixed, Icareous, Hperthermic 2 1 1 1 2 2 3 3 3 a . 2 

4. 	 Typic Calciortbidt fine Loamy,
 
Mixed, Cotheormic 
 2 2 	2 2 2 2 1 1 2 2
 

S. 	 TyJic 'rrlorthid Coarse Loamy,
 
Mixed, Isothermic 2 2 2 22 2 J 2 1
 

6. 	 Typic Torrifluventl Coarse Loamy, 
tLxeu, Calcareou, ihyperthermic 2 1 1 1 2 2 3. 3 .3 3 i 2 

7. 	 Typlic Torrilluventf Coarse Loamy,
 
Mixed, 1iomeoAthermic 
 2 1 	1 33 1 2 J3 3 3 J 

8. 	 Typic lorrifluvent, andye Mixed, 
Ualcareou , Isomegatheric 2 1 1 1 3 1 2 3 3 3 J J
 

9. 	 rypic TorrifLuvent, Coarye Loamy, 
Mixed Calcareous, lohyperthermic .2 1 1 1 3 1 2 3 3 33 .3 

10. 	Typic Torrifluvent, Coarse Loamy, 
Mixed, lcyperthermic 2 1 1 1 2 2 a3 3J 3 2 

11. 	 Typvic Torriorthent, Sandy SkeLetat, 
Mixed, isohyperthermlc 3 22 13 2 3 J J33 3 

12. 	 ?L.ypic Torriorthent, Coarse Loamy, 
Mixed, Calcareous, Isohyperthermic 2 1 1 1 3 1 2 J 33 3 i 

13. 	 Typic Torriorthent, Coarse Loc-myv 
Mixed, Isothermic 2 2 	 2 " 2 2 2 3 3 2 2 1 

14. 	Typic Torriorthent, Loamy Skeletalg 
Mixed, CaLcareous, Hypertheralc 3 2 2 2 .3 2 3 J 3 3 3 3 
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15. Typic Torriorthent, aorse JLoamy 
Mixed, Ayperthermic 2 1 '1 1 3 .1 2 3 3 3 3 3 

16. TypL Torriorthentt Coarse Loamy 

Mixed, IsohypertherAic 2 1 1 1 3 1 2 3 3 3 33 

17. Typic Torriorthentp Fine Loamy, 
Mixedt Isohyperthermic 2 1 1 3 I1 3 3 3 3 3 

18. Typic Torriorthent, Coarse Loamyt 
Mixed, Calcar eous, iHyperthermic 2 1 1 1 3 1 d 3 3 j 3 3 

l. Typic Gypslorthid, Coarse Loamy, 

Mixed, Isohyperthermic 3 2 3 2 3 3 3 3 3 3 J J 

20. Lithic lorriorthentt Coarse Loamy, 
Mixed, Calicareous, Hyperthermic 3 2 J 2 3 3 3 3 3 J J J 

2. Typic SaLorthid, Sandy, 
VIxed, Isohyperthermic 3 3 3 J I 3 3 3 3 3 3 

22. Typic Satorthid, Coarse Loamyt 
Mixed, isohyperthermic 3 3 3 .3 3 1 J 3 3 3 3 3 

2.j. Typic SaLortildq Coarse "oamy, 

Mixed, Hypertiermic 3 4 3 4 IA 3 J j 

24. Tropic.Fluvaquenty Goarse Loamy, 
CaLcareous, Mixed, [somegatheraic 2 2 a j4 1 $ 3 3 s 3 3 

25. Tropaquent, Coarse Loamy* 
Mixedt Isomegathermic 2 2 3 3 3 1 3 J 3 3 J 3 

2b. Typic UditLuvrent, Coarse Loamy, 
CaLcareous, !dIxed, Hyperthermic 1 1 1 2 1 J 2 3 3 3 2 

27. Ty ic Turripeamment, Mixed, 
t..Lcartousj Isomedathermic 3 2 2 1 J 2 3 3 a 3 a 3 

28. Typic Torripsamment, Mixed, 
kIy erthermic 3 2 1 3 2 3 3 3 3 3 

29. Typic Usti.ttuvent, Coarse "oamy9 
"dixecdq Isothermic 1 2 2 2 1 J 2 2 2 1 1 1 

Jt. Typic UstitLuvent, Fine Loamy, 
Mixed, Isothermic 1 2-2 13 21 1 1 1 1 

31. Typic Ustifluventp Carse Loamy, 
Mixed, Isohyperthermlc 2 1 1 1 J 1 I1 3 3 j % 3 

32. Typic Ustifluvent,9 Fina Loamy, 
Mixed, Isohyperthermic 2 1 1 1 3 I I J 3 3 J J 



33. 	 lypic UstifLuventp Coarse Loamyg 
Mixed, HyperthermIc 2 1 1 1 2 2 2 3 3 3 3 3 

34. 	Typic HapLargid, F:ine Loamy, 
Mixed, ayperthermic 21 11 2 3 3 2 3 3 J 3 

35. 	Typic Uatorthent, aandy SkeLetaL,
 
Mixed, I.other.aLc 2 1 2 1 1 3 J 3 . 1 21
 

,6. 	Typic Ustorthent, Coarse Loamy, 
Mixed, isothermic 2 L 2 L 1 a. J 3 3 1 L 1 

37. 	Typic Ustorthent, Fine Sllty,
 
Mlxed, Isothermic 1 1 2 1 1 J 2 i 1 2 i 2
 

38. 	Tylpic Ustorthent, Coarse Loamy,
 
Calcareous, Mixed, Isomesic 1 3 3 J J J J 2 2 1 3 3
 

3D. 	 lypic Ustortheatt Fine Loamy, 
.4ixed, I-othersaIc 1 1 2 1 1 3 2 1 2 1 2 

40. 	Typic I-amborthid, Loamy SkteLtat,
 
Mixed, Isothermic 3 2 2 2 2 3 3 3 J 3 2 2
 

41. 	AquoLLic Satorthd, Fine CLayey,
 
Mixed, Isothermic 3 3 3 3 3 J 3 J3 3 3 3
 

42. 	Typlc FLuvaqueat, Fine Clayey,
 
Mixed, Isokyperthermic 3 2 3 3 j I 33J j 3 3
 

4J. 	Typic Ustipsamments,
 
Mixed, Isohyperthermic 2 1 1 1 3 i 1 3 3 J J 3
 

44. 	Tropofluvents (I.ohyperthernic) 2 1 1 1 3 1 1 3 3 J J 3
 

45. 	Typic NatrustaLtt, iine CLayey,
 
Mixed, Isothermic 2 22 2 J 3 2 1 22 L 2
 

46. 	Entic HaptustoLtl, Coarse Loamy,
 
Mixed, Isomesic 2 2 J 3 3 33a 3 1 3
 

47. 	lypic Ar~ludoLl, Sandy Sketetal,
 
Mixed, Isomesic 23 2 3 3 3 3 2 1 3
 

48. 	Lithic Ustorthent, Sandy Skeletatl
 
Mixed, Isomesic 3 J l 3J 3 3 J3
 

49. 	UstLc Torriorthent, Fine Loamyp
 
Mixed, Isothermic 1 22 21 3 2 1 1 2 1 1
 

50. 	Udic HaplustoLL, Loamy SketetaLt
 
.ixed, Isithermic 1 2 2 2 1 3 2 3 3 2 1 1
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51. 	Udic HapLuetoll-q Fine .Slty.I

Mixed, igothermlc 


52. 	Entic Ustropepts (Isomemic) 


53. 	PetrocaLcic CalciustoLL, Fine Loamy,

Mixed, Isothermic 


54. 	lypic CatctustoUt line Sil'ty,

Mixed, laotherutic 


55. 	Typic CaLciustoLLt Co&-.ae Loam.,

Mixed, Isothermic 


56. Typic Ustropept, fine SiLty-

Mixed, Isothermic 


57. 	Typic Ust+ropept ..
Fine Loamy,

Mixed, leothermic 


58. 	UstottLc Calciorthid 
-Fine-Loamyl

Mixedt Isothermic 


5. 	 Vertic HapLustoLtv .:Fine Loamy,

MJxedf lsotherwic 


60. 	Vertic liapLusto-L,, -Coarse SULt.y,

Mixed, itothermlc 


61. 	Vertic HaplustoLt, :hine Loasy,
 
Mixed, I omes-ic 


b2. Udic Petlustet, Fine Clae.y,

MontmorALLoni'ticq 
l.otheraic 


63. Typic Torre-rt, 'Fine (ltayey,

MontmoriLlonitic, IsothetmtIc 


64. 	Ustotltic Canborthid, Coarse Loadayi,
..
Mixedg Isothermic 

6.. 	 Ustic Torripsamment,, Coarse Loamy,

Mixedt IsothermIc 


66. 	lypic MapiustolL, Coarse Loamy.g

Mixed, Isothermic 


b7. 	Typic lapLudolt, Coarse Loamy,

Mixert, Isothermic 


68. 	Entjc HapLudol, 4noarse Loamy,
Mixed, Isothermic 

1 2 2 2 1 J 2 1 1 2 1 1 

23 3 ,3 3 2 2 2 3 3 

2 2 	3 2 3 . 3 2 2 J L 2
 

1 22 2 2,3 2 1 1 2 1 1 

1 2 	.2 2 2 3 Z2+3 3 2 1 1
 

.1 	 .2 - .i 3 2 	1 1 z 1 1 

.1 .2 2 .2 .1 J 2 i 1 .2 1 1 

2 2 2 2 i .4 .2 .1 1 2 2 

1 2 2 2 .4 j 3 1 .1 2 1 1 

1 2 	2 2 1 3 3 2 2 2 1 1 

.1 3 	3 .3 3 3 3 .1 1 1 3 3
 

1 2 	2-2 .2.2 1 1 2 3
 

1 
 2 .2 -3 .3 3 1 .1.n-3.
 

.2 .2 .2 .2 .3. 3 3 

.2_2 .2 .,2 .3 3 .3 .; .3 3 

1 .2 .2 2 .1 3 2 3 3 2 1 1 

.1 2 2 .2 1 3 1 3 3 2 1 1 

Ai 2 -2 2 :1 3 1 1 3 2 1 1
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6b. Arldic 1laplustnlls (lsothermic) 1 2 2 2 1 3 2 2 2_2 1 1 

70. Litnic Calciorthids.(Isohyperthermic) 3 2 3 - 3 3 3 3 3 J 3 J 

71. Lithic Calciorthids (1sothermic) 3 2 3 2 3 3 3 2 3 3 3 3 

72. Rock Outcrops and Basalt Flows 3 3 3 3 3 3 . 3 J 

MAG TI SOILS Q NIQLW. ZAh[ R 

SOIL A WATER CON SEJVATION 

The need for highly developed soil and water consoervation practices 
In Yemen is based on two pervasive factors in Ycmazni agricuLture. 
Moisture is most often the limltLng factor In crop production and 
farwing is usually practical where there is at Leas% a. noticeabLe 
gradlent and often where stopes are extreme. 

k;iveue these cozidit Ions there are three soiL and moisture 
conservation methiods which Yemeni farmers have practiced lor centuries 
and which have resulted in the presence of ,le9p, well drained, Loamy 
SOILS in every regui of the country. These methods are spate 
irrigation, water harvesting, asid terracing. 

In practice these three methods are otcen 
 used in numerous 
modificationis and combinations, but the net effect is the same. Water 
runoff is conserved and coLtected and with it comes transported soil 
material, primarily line sand, silty and clay. This phenomenon is of 
great importance In spate irrigation. It is also present in water 
harvesting and to a lesser extent In terraced agriculture. 

jtr, Irrigation 

Spate irrigation is a systeA.which expLoits the seasonally abundant
 
but erratic water resources of the wadis. Because of the gradient
 
which is charactei-Istic of the mountain 
wadis and the lihama Piedmont
 
it is possible by means of simple earthen diversion structures and
 
ancillary canals to divert streams--especially at fuLtLow or "spate"
 
stage--to fieLds by using gravity. Typically a canal wiLl conduct
 
siLty water from the stream to a series of lieLds surrounded by bunds. 
The water is Impounded in -the Piedmont Tihama where extensive tracts 
of land are topographicaLly sulted for cultivation and access. 
Irrigation water is transported several kilometers grom the stream by 
this method. In the mountain wadis the bunds are often only anout 50cm 
higlh. On where there Is LittLe tothe Tihama, often rainfall 
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suppLement the water oobtained by spate irrigation, bunds are sometimes
 
two or more meters himh. These soiLs are 
 deep and lzave an excellent
 
capacity foir moisture storaje. 
 A thorouh inundation saturates the
 
profile and 
 provides moisture for a crop over a sustained per--;! of
 
time.
 

IJ.Mr Hrygstig 

Throughout 
North Yemen runoff Is colLected troa bare rocky 4reas
 
and directed 
 by means of to. dikes to cultivated fields. The most
 
impressive examples of wate&, harvesting occur in the (.entraL 
 and 
Northern HihLands. In the Central Highltnds arable Land is sometimes 
left fallow for the express purpose of directin4 the rain water it
 
collects to an adjacent field.
 

The primary purpose of terracing is retain, buildto up, or extend 
ardabLe lan.dS situated on slopes. It thealso has effect of increasing
 
effective rainfall with the result that in many areas 
 of North Yemen
 
where one would expect 
to find aridic soil moisture re=imest ustic
 
moisture redime-s are found Instead. 
 There are four types of terraces
 
In North Yemen: steep sLope terraces, gentle slope terraces, perched
 
terraces, aid basalt flow terraces. 

Steep Slope Terraces. I-or the purposes of this study steep slope

terr'4P.s tre defined as those where the sLope between terraces is 
greater than 25%o 

Many steep) and gentle slope terraces are positioned to harvest 
water frou, surroundin,4 slopes. Howevery in steep slope terraces this
 
takes on special significance. The presence and pasitio ing of
 
terraces on steep slopes can be grouped in 
 tour general classes which,
 
in the absence of climatic data= in many areas of the country, serve as 
indicators of the quantity of etfective rainfall.
 

CLass I: No moisture constraint. Terraces extend out of ravines ou 
mo untain ridges and high on mountain slopes. The terraces cover the 
entire face of the muuntain, excLudini only areas of rock outcrops. 

Class It: 
 Moderate moisture constraint. Terraces continue high up

oil mount 'in sLopes but are Limited kn extent to the contours of the 
siopes watershed. 

Class III: 
 Serious moisture constraint. Terraces are only at the
 
base of a mountain slope watershed. 

Class IV: 
 Severe moisture constraint. No terraces on mountainsides
 
or footstopes.
 

in hi&h mounuatnsp where thewe is a wide variation In rainfaLL and 
air temperature, the Lower slopes of a mountain may be class II1 or 
class IV while its upper slopes are cLass I or class Ii. 
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Gentle Slope Terraces: The use of terms Like Western PLainst Mountain 
Plains, and Eastern Plains implies that there are significant amounts 
of tevcL farm Land In North Yemen* In fact this is not the case, 
Virtually tt farm land in North Yemen Is situated on topo,"rapny with 
a visible slope. This fact, coAnbined with the need to impound water to 
improve tile moisture status of cultivated fields, accounts for the 
fact that even on the pLains virtualty all cropped Land is terraced
 
The .gentle slope terraces are not as dramatic as steep slope terraces
 
but they do match them in extent*
 

Gentte slope terraces are the generally broad terraces of 
footstlopes, aountaii. plains, wadis, and the Piedmont Tihama. ita the 
major exception of some footstope soiLs, the soils of the gentle slope 
terraces tez.d to be deep; some are many ateters lit depth. In the wadis 
and the Piedmont Tihama these terraces are usually spate irri~ated. B~y 
definition the slope of gentle slope terraces is less than .5A. In 
practice it tends to be much Less than that. 

An important difference between gentle sLope terraces and steep 
slope terraces is the distances to rock outcrops, which determines the 
amount of coarse materials in the soiL. Gentle slope terraces, as a 
.general rule, are wore silty and lesai sandy and gravelly than sleep 
slope terraces. The presence or abseace of rocks to reinforce terzac-n 
often serves as auk indicator of the doainaic,v of silt it a soil (see 
section on'soil genesis# Chapter 2). Terraced soils with a high silt 
content often do not need stone reinforcement. Good examples of this 
are the terraces in the high silt content soils of ibb, where, in some 
instazices, even steep slope terraces are not reinforced with stone. 

Perched Terraces: Ira terms of slope, perched terraces would also 
quad £ify As ;Ae.tte slope terraces. liowever, they are lilferent lin that 
they are typical of the extensive exposed bedrock terrain of the 
Northern Highlands. The name is derived from the fact that the soil of 
these terraces Is seldom more than one-and-a-haLf meter6 deep and it 
is "perched" on bedrock. Often a rock wall is ouilt around a periweter 
of bedrock and the inside of the perimeter is filLed with transported 
soil materials. 

Perched terraces are also formed by building low rock walls across 
small ravines and streams--sometimes only a meter or two wide--which 
are a part of the bedrock topo[raphy. Soil is often transported to 
these terraces, but the entrapment of silt, which is present in the 
runoff impoundtedt is also an important constituent of these soils. 

Alesplte their proximity to parent rocks, these terraced soils are
 
predominantly silt with comparatively small amounts of sand or coarser
 
materials.
 

Basalt Flow Terraces: Again, these are gentle slope terrftces in terms 
of slope. They are the small terraces of widely diverse shapes which 
have been formed in basalt flows by the combination of picking rocks 
to clear favorably situated land for cultivation and building waLls 
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around the land to preserve it. These terraces are common in Large
 
areas of the Central KighLands. The soils of biasalt flow terraces are 
aeams and silt Loams, but stones and gravel are common. These soils 
tend to be very strongly calcareous. 

dAtAUMMEN1 CONSi6MR&TIONS QE . h PfPljR gI 


Specific limiting boLL properties are reviewed below in terms of
 
their amenability to improved management* Some of these properties
 
were also discussed earlier In re 3 -tion to specific soil families.
 

J. ereapiLitv &ng MIU.a.i £ata inz Characteristtce 

ihe 1 Luvents and Urthents which are prevalent in the wadis and
 
terraces of North Yemen are mostly loams which have both good

permeablLity and good moisture retention characteristics. It is these
 
qualities of the soils of Yemen which make agriculture possible in
 
areas of erratic water avaltabidity. There are soils with restricted
 
permeabiLity on the hightand plains and in the wadis around Taizz but
 
these are of limited extent. More common are sandy and coarse-textured
 
soils which are drougljhty because of poor moisture retention
 
characteristics. Many of the abandoned 
 terraces in the highlands are
 
more graveLLy thaui those stilL maaintairede The Psamments of the plains
 
also have Less 
 favorable water retention characteristics than the
 
FLuvents of the wadis. However, 
as shown by the widespread presence
 
of dune culture on the Tihamal crops with a vidorous and deep root
 
system can exploit the limited rainfall which percolates quickly and
 
then Is stored 
in the dunes of the Piedmont and mid-Tihamao
 

The soils of North Yemen are generally well drained. The only
 
notable exceptions observed are the restricted drainage soiLs of the
 
coastal Tihama and Wadi Jawf.
 

SAIUJX ad ALkaLinhilt 

Except foe. some areas aong the Red Sea, In Wadi Jawfj and in 
a
 
very few areas in the highlands where salts coLLect in basins and
 
LocaLly the 
water Is abnormally saline, salinity or atkalinity are not
 
problems.
 

AL'though not extremeLy serious, crusting does exist as a result of
 
the soils* Low organic aMtter content and high silt content. it was
 
particularly noticed that on Tihama
farms on the where machinery has
 
been used extensively for four 
to ten years, poor soil structure and
 
crusting is a problem. A rotation including several years of a sod
 
crop would be the most obvious soLution to this problem, if it Is
 
economically feasible.
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MQJLtfftM& Stizsa ansI z2sia SaratsLification 

Random moisture stress, apparently resulting from restricted water 
penetration due to stratification, 
 wa" observed, but it 
 is not as 
widespreed as one 
might expect with the extensive cropping of alLuviaL
 
soils in North Yegqen. M.'st of these soils 
are cropped and worked
 
reguLarLy while the sediments making up the soiL 
 are deposited. The
 
result 
 of this is apparentLy the obliteration of any significant

stratification at 
the surface 50cm In most 
areas. It new Lands on the
 
western or eastern 
pLains were brought 
into production# stratificatAon 
would very likely be a problem. 

The presence of stones in the soil 
is a limA.itation for mechanized
 
agricuLture on the plains near 
the mountains. Mountainoust coLLuviaL
 
soiLs are aLso typically very stony.
 

Hummocky Soils: Due 
 to the effects of wind erosion 
and deposition#

hummocks are common over Large areas 
 of the plains and would impede

Land Leveling for bringing; new 
Lands under irriga ion.
 

MLicronutrient 
Deficienciem
 

bue to the hidgh Levels of CaCO 3 
in 
 the soils of North 
 Yemen,


deficiencies of 
iron, manganese# zinc, 
 or copper would be likely with
 
intensive culture of 
susceptible crops. However, such deficiences 
were
 
not noted to be widespread under current 
agricultural practices.
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Alluvium: A aeneral term for clay, silty sand, gravel, or other 
similar unconsolidated material deposited by a stream or other 
body of running water on the bed of the stream, its fLoodpLain, or 
its deltas, or deposited as a cone or fan at the base of a 
mountati slope. 

Argitlic horizon: A mineral soiL horizon that is characterized by the
 
illuviaL accumulation of Layer-Lattice siLicate clays. The
 
argillic horizon has a certain minimum thickness (depending on the
 
thickness of the soLum), a minimum quantity ot cLay in comparision 
with an overlying eluviaL horizon (depending on the cLay content 
of the eluviat horizon), and usually has coatings of oriented clay 
on the surface of pores, peds or brid&ing sand grains. (SoiL 
Sci. Sec. Amep lITh, p. 24). 

Aridic: A soil moisture regime that has no moisture availabLe for 
plants for more than half the cumulative time that the 0ol 
temperature at 50cm Is above 5 0 C and has no period as Long as 9)O 
consecutive days when there is moisture for plants while the soil 
temperature is continously above 8 0 C. (SoiL 5cie Soc. Am., 197T, 
p. 24). 

darchan: A moving, isolated, crescent-shaped sand dune which forms 
where sand supply is Limited and wind is constant and moderate iii 

speed. 

Hunds: Any artificial embankment used to control the flow of water on 
a river or on Irrigated Land. 

Calcc horizon: A mineral soil horizon of secondary carbonate 
enrichment that is more than 15cm thick, has a calcium carbonate 
equivalent of more than 15%, and haw at Least 5% more calcium 
carbonate equivalent than the underlying C horizon. (Soil SCI. 
Soc. Am.# 114 f p. 24) 

Colluvium: A general term applied to any loose, heterogeneous#
 
incoherent mass of soil material or rock fragments deposited
 
chiefly by mass-wastingf usually at the base of a steep slope or
 
cliff.
 

FaLse-color infrared composite: Imagery produced from bands 4, 5, and
 
7 of digital muLtispectral scanner (MSS) data from the Landeat
 

satellite*
 

Graben: An elongated, relalively depressed crustal block that ts
 
bounded by faults on Its long sides. 

Horst: An elongated, relatively uplitted crustal block that is 
bounded by faults on its long sides. 
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Laccotlth: A Lens-shaped concordant igneous intrusion Less than eight
 
kilometers In diameter.
 

Lacustrine eediments: Sediments deposited at the bottom of a Lake.
 

Longitudinal dune: A Long, narrow, usually symmetricaL (in pro2iLe)
sand dune, oriented parallel to the direction of the prevailing 
wind responsible for its construction. 

Loose: Widespread, unconsolidated, commonly nonstzratified deposit o
 
fine-grained, highly calcareous material. Loes is generaLLy

believed to be windblown dust of Pleistocene age, but in Yemen
 
Leess deposition appears to be currently active. Loese In Yemen
 
may be reworked by water sedimentation*
 

Marl: Unconsolidated deposits of a mixture of clay and calcium 
carbonate, formed under marine, or especially freshwater# 
condit ions. 

MoLaic epipedon: A surface horizon of mineraL soiL that Is dark 
colored and reLatively thickp contains at Least 0.5a% organic 
carbon, is not massive and hard or very hard when dry, has a base 
saturation of more than 50% when measured 
at pH 7, has Less than
 
250ppn P2 0 5 soluble in 1% citric acid, and is dominantly saturated
 
with bivaLent cations. (SoiL Sci. Soc. Am., 1978, ps 27)
 

Petrocalcic horizon: A continous# indurated caLcic horizon that Is 
cemented with calcium carbonate and, In some places, with 
maanesium carbonates It cannot be penetrated with a spade or auger 
when dry, it is impenetrable to roots, and its dry fragments do 
not slake in water. (Soil Sci. Soc. Amo, 1978, p. 27) 

S~bkhah: (oastaL and Inland salt lats or pLayas, built up 
 by

deposition of silt, clay, muddy sand in shallow,and sometimes
 
extensive, depressions. The deposits are compLeteLy saturated with
 
brine and are otten saLt encrusted.
 

Spate Irrigation: Irrigation by diversion of water from a sudden
 
flood on a river, caused by heavy rains higher up the valley.
 

Udic: A soiL moisture regime that Is neither dry for Long as
as 
ninety cumuLative days nor for as Long as sixty consecutive days 
In the ninety days following the summer solstice at periods when 
the soil temperature is above 5°C. (Soil ScL. Soc. Am-. 1978, p. 
28).
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Ustic: 
 A soil moisture regime that Is intermediate between the aridLc
 
and udic regimes and common In tempqrate subhumid or subarid
 
regions, or In tropical or subtropical regions with 
a monsoon
 
climate. 
 A Limited amount of moisture is available for planta
 
but occurs at times when the soil temperature is optimum for plant
 
growth. (Soil Sci. Soc. Am., 178, p, 28)
 

Wadi: A stream bed or channel, or a steep-sided bouLdery ravine, that
 
Is usuaLly dry except during the rainy season. Wadis often form
 
oases. "Wadi" also refers to the stream that runs In the bed, In
 
Arabic, "wadi" can refer to any stream channel, whether it is dry
 
or not.
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Map 1.1: Sites of Profite Descriptions in Yemen. . . . . . . 9.174
 

Solt Pr'oflle Descriptions and Analytical Data
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aLIli INOR!IATION
 

Classification: TYPIC TORRIi)MTHENT, COARSE ,OAMY, MIXED, ISOTHERIC 
FAMILY 
Date and time described: April 13, 1981, 2 P 
Authors: T. Forbes and J. King 
Location: Skin gouthwest of Al Ganed 
Elevation: 1420m 
Physiographic position: Convex slope plain
 
Topography of surrounding country: Undulating
 
Microtopography: Gullies, tussacks 
Slope: 4% 
Land use: AAV" A i present, surrounding areas used for sorghua! 
cc n and wheat 
Ctimate: Unknown (rainfall about 200mm/yr)
 

SOIL IkMRMATION
 

Parent material: ALluvium and coLtuviuum from volcanic evcks of
 
hiltcest. Large addition of loese.
 
Drainage class: WelL drained
 
Moisture conditions: Dry down to one meter, then slightly moist.
 
Depth to groundwater: Unknown
 
Surface stones or outcrops: Fine gravel partially coverin4 surface;
 
hiltlcrest very rocky.
 
Evidence of erosion: Severe sheet and gully erosion, possible wind
 
erosion.
 
Salt content: No ap-arent salt or alkali
 
Iuman influence: Heavy drazin,%
 

Profile Description
 

C1 Light yelLowish-brown IOYR 6/4 (dry); silt L,'-m; weajL 
0-20cm coarse to fine subangular blocky structure; z.unsticky, 
Fi 	 nonptastic, very triable (moist); soft 1dry); common,
 

very fine discontinous, horizontal, inped, tubular,
 
closed pores; calcareous; common fine rootsi cLear,
 
broken boundary.
 

I1C2 Brown, lOYR 5/1 (. st); slightly araveLLy silt Loam;
 
20-31cm weak coarse to fine subanAuLar blocky structure;
 
F2 nonsticky, nonplastic, very friable (moist); fewt very
 

fine, discontinous, random inped, tubuLar, cLosed 
pores; calcareous; frequent mineral fragients--basalt 
rock; few smalL roots; clear, broken boundary. 
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IIC3 Yeliowish-brown, lOYR 5/4 (moist); silt Loam; weak to
31-41cm moderate, coarse to fine subangular blocky structure;
FJ allightLy sticky (wet); sLightly pLastic, very friable 

(moist); ,Zew, micro, discontinous, random inped#
tubular, ,closed pores; calcareous; lew fine to very 
fine roots clear, wavy boundary.
 

rVC4 	 YeLlowih-16rown, lOYR 5/4 (moist); graveLly silt Loam;
4 1-69cm moderate coarse 
to fine subanguLar, 
blocky structure;
F4 	 slightly sticky (wet); sLightly pLastict very friable 
(moist); few very fine, discontinousy randomp inpedg

tubulart closed pores; calcareous; tow graveLs, angular
 
to subangular fresh basalt rock fragments; 
few ostracod
 
shells; very few fLine roots; clear1 
 wnwy boundary.
 

6 
VC5 Yellowish-brown IOYR 5/4 (moist); silt Loam; weak to9+cm moderatel coarse to fine, subanguLar bLocky structure;
E5 	 slightly plastic and slightly sticky (wet); very

triabLe (moLs-t; :fewg very fine, discontinous, random 
Lnped, tubuLrv closed pores; calcareous; very few 
coarse and fine roots. 

Note. Gr&vel Layer thickness and depth ts quite
variable for potypedon. 
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ANALYTILQ -DATZA fj& E 

No* Depth iorizon Coarse Size Total Total Total Texture 
(cm) Fra&g Coarse Sand SiLt Clay CLass 

>2 mm Frag. 2-*05 *05- <.002 <2 am 
* ** mm e002mm mm 

F1 0-20 C1 vt 13.1 77.5 8.4 sit 
F2 20-31 XIC2 fr g 27.J 63.2 ;U.5 sit 
F3 31-41 111C3 vt - 11.6 77.1 11.3 sit 
F4 41-69 IVC4 Y 31.2 59.b 9.2 sit 
FS 69+ VC5 vt - 27.4 61.7 10.8 sit 

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Coarse Sand Sand Sand Fine silt Zilt SiLt 

fSand 1-5 .6-.25 *25- Sand .5- aU2- .8005
2-1mm mm mm O.Imm 0.1- o02mm 9005mm *O02mm 

.0 5mm 

Fl 2.1 0.4 0.3 1.2 9o1 60eJ 12.8 3.7 
F2 11.2 2.2 1.5 3.6 7.8 60.6 9.2 J.4 
F3 1.1 U0 0.5 1.8 7o4 59.2 IJOI 4.8 
F4 13.5 3.4 4.2 205 7e6 50.0 6.2 3.3 
F5 6.9 18 0.8 2e7 15.3 44,b 1205 47 

No. pH pH EC Aval. CaCO3 Organic Total CEC 
1:5 	 1:1 mnnhos P C%) Matter N meq/lOg 

(ppm) (%) (%) 

F1 i .0 7.8 0022 b.14 18.4 0.6 -09062 ik.t 
F2 .-. S 7.75 On87 8.51 20.b 0.38 Uo056 17.2 
F,2 b.7 1.9 0.56 7.82 '1.. 0.63 0.042 21.j 
k4 9.U 7. 0. 7.82 17o6 U.21 0.0211 16,6 
1-5 9.0 7.b 008 3.7 17.b U.jU 0018 Id. 

*vt- very i'ew (<5% by 	 volume) * .- graveL mm)m2--iS 

f-few (5-15% by volume) s-stones ( b-2,, mi)
 
ir-1requent (15-40% by voLume) b-bouLders (>250 mm)
 
vir- very frequent (40-80% by volume)
 

(troa Guide~ ings to. Soi Przo i~r DelicrintiLn, PAU, 1977) 

*** c-clay -sand 
I-loam sI-silt
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SOIL PROFXLE AU19 Ea 

,UL INEORMATIO!4 

Classification: TYPIT CAMIsCOLTHLD, LOJAMY-SKBLBTAL, MIXED, ISOTHE'RUIU
 
FAMILY
 
Date and time describod: April 14t 1881t IL Ai
 
Authors: T. Forbes and J. King
 
Location: Al Thhran--5 miles southeast of At Ganed
 
Elevation: 1350m
 
Physlographic position: Coltuvial footslopet convex slope
 
Topography of surrounding country: Steepp dissected sLope
 
Microtop'graphy: Luyer of cobbles on slope surface
 
Slope: 43-44%
 
Land use: Not used for cultivation
 
CLimate: Unknown
 

SO IL OMA ION
 

Parent material: CoLtuvium from basalt andlimestone
 
Drainage class: Wetll-dralned
 
Moisture conditions: Surface moisture
 
Depth to groundwater: Unknown
 
Surface stones or outcrops: Stones, gravels and some boulders
 
Evidence of erosion: Some sheet erosion 
Salt content: No alkali or calcium salts on rocks 
Human infLuence: None 

Profile Description
 

Al Dark reddish-brown, 5YR 3/4 (moist); otonv, slightLy 
0-13cm gravelly, loam; weak, coarse to fine subanuLar blocky 
F6 structure; sLiAhtly sticky and slightly plastic (wet); 

Loose to very friable (moist); many aicro to medium,
 
discontinuousy random, inped, interstitial open and
 
closed pores; very. frequent volcanic and limebtone
 
stones; strongly calcareous; many coarse medium and
 
fine roots; clear, wavy boundary.
 

B Reddish-brown, 5YR 4/4 ,(moist); stony and gravelLy
 
13-70cm loam; very weak, medium to fine subanguLar blocky and
 
F7 crumb structure; very slightly sticky, slightly plastic
 

(wet); Loose to very friable (Moist); many micro to
 
some coarse discontinuous, randon, Interstitial, inped,
 
open and closed pores; calcareous; many fine and some
 
coarse roots; very frequent volcanic and Limestone
 
gravel; j&raduall irregular boundary.
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Cc a brownt 7.5YR 4/4 (dry); stony and graveLLy Loam; very
70+cm weak, mediun fine, subanguLar blocky and aranuLar 
FS structure; sLijhtly sticky and slightLy pLastic (wet); 

Loose (dry); many Micro to coarse, discontinuous, 
random, inpedv interstitialt, open and closed pores; 
very frequent volcanic and limestone stones and gravel; 
very few fine roots; strongly calcareous& 



------------------------------------------ 
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NALYTICL DTATA E"R L E2
 

No. Depth Horizon 
(cm) 

Coarse 
Frag. 
>2 mm 

* 

Size 
Coarse 
Frag. 

Total 
Sand 

2--0 

rmm 

Total 
silt 
.05-

. 0 02am 

Total 
Clay 

<.002 

mm 

Texture 
CLass 
<2 mm 

-------------------------------------------------------------------------
F6 

F7 

F8 

0-13 
14-70 

70+ 

Al 

B 
Cca 

vfr 
vfr 

vfr 

8 

g 
sat 

36.7 

46.7 

44.5 

44.b 

J6.2 
37.7 

18.7 

17.1 
17.8 

1 

L 
L 

-------------------------------------------------------------------------

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Coarse Send Sand Sand Fine Silt Silt SiLt 

Sand 1-S .5-.25 .25- Sand 005- .02- .005
2
 -mm mm mm 0.1mm 0.1- .02mm .05mm .002mm
 

-05mm
 

F6 9.5 7.7 5.4 8.2 5.9 24.8 16.9 2.9 
F7 1J.l 10.3 7.5 10.9 4.d 10.3 14.2 2.7
 
F8 t4.7 11.0 6.8 8.5 3.6 15.0 14.b 8.1
 

No. pH pH EC 	 Av".ALt CaCO3 Organic Total CGbC
 
1:5 	 1:1 mmhos P (%) matter N meq/100g 

(ppm) (%) (%) 

F6 d.6 7o85 0.36 5.3 8.4 1.54 0.068 J4.9
 
F7 8.5 7.6 2.3 5.8 10.8 1.18 U.058 29.b 
F8 6*4 7.6 4.1 6.7 16s0 0.91 0.049 29.1 

*vf- very few (<5% by volume) ** g-gravel (2-75 mm)

f-few( 5-15% by volume) s-stones (75-250 mm)
 
tr-frequent (15-40% by volume) b-bouLders (>250 ma.)
 
vfr- very frequent (40-80% by 	volume)
 

(from Qsdein-efg £su jgL1 ,Pr£LJ, Descriptinji tiACD 1977) 

** c-cLay s-sand 
I-Loam ,si-sLt
 

AJQL 1,W£kLJA AL, &I 



SITE [INQUkMATIOJ
 

Clak;sification: TYPIC TORRIUMTHENTs --iAkSE LOAMYt MIXED, ISOTHE9IC 
FAAdILY 
Date and time described: April IJ ISbL, 2 PM 
Authirs: T. Forbes and Je King 

Location: 5km southwest of At Ganed 
ELevation: 1420m 
Physl'igraphic position: Convex slope, plain 

Topography of surroundln& country: Uidulating 

Microtopogrophy: Gullies, tussacks 

SLope- 4% 

Land use: Ac&aLA arojica present, surrounding areas used for sorghum# 
corn and wheat 

Climate: Unknown (rainfall about 200mm/yr) 

SOJIL IHFRLMAUN
 

Parent material: Alluvium and coLluvium from volcanic rocks of
 
hiltlcrest. Large addition of toess.
 
Drainage cLass: Well drained
 

Moisture conditions: Dry down "to one meter, then slightly moist.
 
Depth to groundwater: Unknown
 

Surfdce stones or outcrops: Fine graveL parVilLI;V covering surface;
 

hIlLcre.st very rocky.
 
Eviaien:e of erosion: Severe sheet and guLty erosion, possible wind
 
eros Ion @
 
SaLt content: No apparent salt or alkali
 

tium~ai influence: Heavy Zrazing
 

Profile Description
 

C1 Light yelLowish-brown 1OYR 6/4 (dry); silt Loam; weak
 
0-20cm coarse to fine subangular blocky structure; nonsticky,
 

F1 	 nonpLastic, very friabLe (moist); soft (dry); common, 

very fine discontisous, horizontal, inped, tubular, 
closed p,-res; calcareous; common fine roots; cLear, 

broken boundary. 

IC2 Brown, lOYR 5/3 (moist); slightly graveLLy siLt Loam; 
2)--31cm weak coarse to fine subanguLar blocky scructure; 
F.2 	 - y nonplastic, very friabLe tmoist); few, very 

fine, flscon-tLinous, randomf inped, tubularp closed 
pores; calcareous; frequelit mineral I ragments--besalt 
rock; few smaLl roots; clear, broken boundarye
 

http:hIlLcre.st
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HIMC4 

31-41cm 

F3 

Yellowish-brown, .iOYR 5/4 (moist); silt Loam; weak to 

moderat.e, coarse to fine subanaguLar blocky structure; 

slightLy sticky (wet); eLightly plastic, very triable 

(moist); few, micro, discontinous, random, inped, 

tubular, closed pores; calcareous; few fine to very 

fine roots; clear, wavy boundary* 

IVC4 
41-6Pcm 
F4 

Yetlowish-brown, IOYR 5/4 (moist); gravelly silt Loam; 
moderate coarse to fine subangular, bLocky structure; 

slightly sticky (wet); slightly plastic, very triabLe 

(moist); few very fine, discontinous, random, inpeds 
tubular, cLose pores; calcareous; few ,aveLs, angular 
to subangular fresh basalt rock fragments; few ostracod 

shells; very few fine roots; clear, wavy boundary* 

VC5 
69+cm 
F5 

Yellowish-brown 1OYR 5/4 (moist); silt Loam; weak to 
moderate, coarse to fine, subanguLar blocky structure; 

slightly plastic and slightly sticky (wet); very 

friabLe (moist); few, very fine, discontinous, random 

inped, tubular, cLoved pores; calcareous; very few 

coarse and fine rootse 

Note: 
variable 

Gravel layer thickness 
lotr poLypedon. 

and depth Is quite 



----------------------------------------------------------- --------------
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ANALYTICAL DAIA kQR SITE El.
 

No. uepth Horizon Coarse Size Total Total Total Texture
 

(cm) Frag. Coarse Sand Silt clay Class
 

>2 mm krag. 2-.05 005- <.002 <2 in.
 
S ** am .•02mm mm
 

11 0-20 C1 vf g 13.1 77.5 9o4 siL
 

F2 20-31 IIC2 Ir 9 27.3 63o2 bo5 sil
 

Y3 31-41 [ ILa v:f - 11.6 77.1 11.3 siL
 

31o2 9.2 


FS 69+ VC5 vf - 27.4 61.,7 10.8 slL
 
k:4 41-69 IVC4 f 	 I 59.6 sLI 

No. Very Coarse Medium Fine Very Coarse Meduium Fine
 

Coarse Sand Sand Sand Fine Silt Silt Silt
 

Sand l-S .5-.25 o25- Sand .05- .02- .O05

i-1mm mm mm 0.1mm 0.1- .02.ma .005mm .002,m
 

. 05mm
 

Fl 2.1 0.4 0.3 1.2 S.1 60.9 12.8 3.7
 

F2 il. z J.2 1. 3.6 7.o 50.6 b.2 3.4
 

f3 1.1 0.8 0.5 10o 7.4 59.2 1:3,1 4.8
 

P4 13.5 3.4 4.2 2.5 7.6 50.0 6.2 3.3
 

k5 6.9 1.8 0.8 2.7 15.3 44.5 12.5 4.7
 

No. pH pH RC Av,%L• CaCO3 Organic TotaL CEC 

1:5 	 1:1 njmhos P (%) Matter ' meq/100o 

(ppm) I1) (%) 

F1 b.o 7.b 0.22 8.74 18.4 U.6 0.062 19.9
 

F2 8.8 7.75 0.87 8.51 20.6 0.38 0.056 17.2
 

F3 8.7 7.! 0.56 7.82 21.2 0.63 0.042 21.3
 

F4 9.0 7.9 0.9 7.82 17.8 0.21 u.0213 160.6
 
F5 9.0 7.9 0.6 3.7 17.6 0.30 0.018 18.8
 

*vf- very few (<5% oy volume) * g-graveL (2-75 mm)
 
f-few (.5-15% by volume) s-stones (75-250 am)
 

fr-frequent (15-40% by volume) b-boulders (>250 am)
 

vfr- very frequent (40-80% by volume)
 

(froin 2gj"Lr ;iLgz SR"L Er2±LLe DeAcgrAI.Lau P AU, 1977) 

*** 	 c-clay s-sand
 

I-toam si-silt
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SQ IL MQXEJLE 191I E2 

SITE LNEQMATIOQN
 

Classification: TYPIC CAgBORTHIDI LOAMY-SKELETAL, MIXEDo ISOTHERAIC
 
FAMILY 
Date and time described: April 14, 1981, 11 AM 
Authors: T. Forbes and J. King 
Location: At Thhran--5 miles southeast of Al Ganed 

ELevation: 1350m 
Physiographic position: Cotluvial foo-tstope, convex slope 
Topobraphy of surrounding country: Steep, dissected slope 
Microtopography: Layer of cobbles on sLope surface 
Slope' 43-44% 
Land tse: Not used for cultivation 

Cl Imate: Unknown 

LiO11 Ib[FORMATI ON 

Parent material: CoLLuvium from basalt and Limestone 
Drainage class: WeLl-drained 
Moisture conditions: Surface moisture 
Depth to groundwater: Unknown 
Surface stones or outcrops: Stones, gravels and some bouLders 

Evidence of erosion: Some sheet erosion 
Salt content: No alkali or calcium salts on rocks 

Human infLuence: None 

Profile Description
 

Al Dark reddi.sh-brownt YP 3/4 (moist); stonyt slightly 
O-Iiicm gravelly, Loam; weak, coarse to fine subangular blocky 
k6 structure; slightly sticky and slightly plastic (wet); 

Loose to very friable (moist); many micro to mediumt
 
discontinuous, randomt inpedv interstitial open and
 
closed pores; very frequent volcanic and Limestone
 
stones; strongly calcareous; many coarse medium and
 
fine roots; clear, wavy boundary.
 

e. Reddish-brownt SYR 4/4 (moist); stony and graveLLy 
13-70cm Loam; very weak, medium to fine subanguLar bLocky and 
F7 crumb structure; very slightly sticky, slightly plastic 

(wet); Loose to very friable (moist); many micro to 
some coarse discontinuous, random, in*erstitial inped, 
open and closed pores; calcareous; mnny fine and some
 
coarse roots; very frequent volcanic and LAmestone
 

graveL; gradual, irregular boundary.
 



Cca Brown# 7.5Y 4/4 (dry); stony and gravelly Loam; very 
70+cm weakg medium fine, subangular blocky and granuLar 
F8 structure; slightly sticky and slightty plastic (wet); 

Loose (dry); many micro to coarse, discontinuous, 

random, inped# interstitiaL, open and closed pores; 
very frequent voLK-anic and Limestone stones and gravel; 

very few fine roots; strongly calcareous. 



---------- -----------------------------------------------

------------------------------------------------

-------------------------------------------------------

-------------------------------------------------------------------------
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--------------------------------------------------------------------------

--------------------------------------------------------------------------
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ANALYTICAL ATA QF SITE E2
 

No. Depth liorizor, Coarse Size TotaL TotaL Total Texture 
(cm) Frag. Coarse Sand SiLt CLay Class 

>2 mm Frug. 2-.05 .05- <.002 <2 am 
* mm .0021m min
 

-~------------------------------------------------
F6 0-13 Al via- s 36.7 44.6 18.7 1 
F7 14-70 B vfr g 46.7 36.2 17.1 L 
F8 70+ Cca vlr sg 44.5 37.7 17.8 L 

No. Very Coarse Medium Fine Very Coarse Mediuu Fine 
Coarse Sand Sand Sand Fine SiLt SILt SiLt 

Sand 1-. .5-.25 .25- Sand .05- .02- .005
2-1mm mm mm 0.1mm 0.1- .O2aim .00Smm .002mm 

.05mm 

F6 J.5 7.7 5.4 8.2 5.9 24.8 16.9 29
 
F7 13.1 1 J.J 7.5 10.Ij 4.o 1.. 14.2 2.7
 
F8 14.7 11.0 6.8 8.5 3.6 15.0 14 .6 8.0
 

No. pH pH Le. 	Avail. CaCOJ OrganiLc total CEC 
1:5 	 1:1 mmhos P (%) Matter N meq/100g 

(ppm) (%) (%) 

16 b.6 7.85 0.36 6.3 8.4 1.54 0.068 34.9 
F'7 8.5 7.6 2.3 5.8 10.8 1.18 0.058 29.6 
Fa 8.4 7.b 4.1 6.7 16.0 0.81 0.049 2.1 

*vf- very few (<5% by volume) 	 ** g-graveL (2-75 am) 
f-few ( 5-15% oy volume) s-stones (75-2S0 aim) 
fr-frequent (15-40% by volume) b-boulders (>Z50 mim) 
vfr- very frequent (40-80% by volume) 

(from uJudellnes J.= P ofiLe D-.gsriLntio FAO, 1977) 

S** c-cLay s-sand 
L-loam si-silt
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Classification: AQUOLLIC SALORTHID, FINE CLAYEYI MIXED, ISOTHERMIC 
FAMILY 
bate and time described: April 14, 19olp 3:20 P 
Authors: T. Forbes and J. King
 
Location: 3 km south of A Ganed airport, off main road
 
Elevation: Unknown
 
Physiographic position: Broad-based lowland
 
Topom-raphy of surrounding country: Flat or almost flat
 
Microtopography: Bare spots between tight cover of Bermuda grass
 
Slope: 2% 
Land use: Grazing 
Climate: Unknown 

aL.L INFORMATION 

Parent material: Alluvium from surrounding terraced areas
 
Drainage class: Imperfectly drained
 
Moisture conditions: Moist throughout, wet at water table
 
Depth to groundwater: Unknown
 
Surface stones or outcrops. No surface stones or outcrops
 
Evidence of erosion: Patches of bare eroded soil 
Salt content: Class 2- salt crystals apparent on surface 
Human influence: Grazing by ruminants 

Profile Description
 

AIHa Dark brown, 10YR 4/3 (moist); common small rhite spots 
(-Jb cm of satt crybtals; siLty clay Loam; moderate very coarse 
FLVto fine subangular blocky structure; slightly sticky, 

plastic (wet); firm (moist); common fine, disconvinous, 
vertical Inped, tubular, open pores; strongly 
calcareous due to presence of crystalline salt spots;
 
common fine roots; cLear, smooth boundary* 

Big Matrix- grey, 5YR 6/1 (wet); many, fine, distinct,
36+ca clear, dark brown (7.5Yk 4/4) mottles; silty clay; 
FIO 	 weak, cotArse to fine subangular blocky structure;
 

sticky and plastic (wet); friable (moist); common,
 
!inej discontinous, vertical, lnped, tubular, open
 
pores; strongly calcareous; a few fine roots.
 

Note: Water table at 67cm. 
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ANLYCALi DATIA "&k SITE 1 

No. Depth Horizon Coarse Size otal Total Total Texture 
(cm) 'rag. Coarse Sand Sitt CLay Class 

>2 mmFrag. 2-,05 005- <°002 <. mm 
* ** mm 0O2mm mm 

F. 0-36 Alsa vf - 0.6 59.6 39.8 sic. 
110 36+ Ug vf - 1.2 48o3 50.4 sic 

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Loarse :and Sand Sand Fine Silt Silt 

Sand i--5 .5-.25 o25- Sand .05- .02- .005
2-1mm mm mm J.lma 001- .02mm .005ma e002mm 

.05mm 

F!9 0 0 0 0.3 0.3 10.2 28.5 20.9 
FlO f 0. t 0.1 0.4 0.6 14.1 18.4 15.4 

No. pH pH EC Total Organic CaC03 AvaiLo C.fic 
1:5 	 1:1 mmhos N Matter (%) P meq/LdOg
 

(%) (%) (ppm)
 

F- 8. 8.2 7.7 3.0 25.2 1.91 0.119 J9.1 
1-lU S.S 8.1 7.3 3.7 36.6 0.88 d.Oob J5.2 

*vf- very few (<5% by volume) ** g-gravel (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 mm)
 
fr-frequent (15-40% by voLume) b-boulders (>250 mm)
 
vfr- very frequent (40-8U% by volume)
 

(from Guidelines ±2r Sil Profile DescriotiAaL jAU 1977) 

*** 	 c-clay s-and
 
I-loam si-silt
 



I si 

aILLL PROFILE 5LTE F 

AIM INF~kMAT ION 

Classification: TYPIC CAL4;1USTOLL, 
 FINE SILTY MIAED, [SUrHERAIG
 
FAMILY
 
Date and time described: April 16, 1-9811 10130 AM 
Authors: T. Forbes 
Location: Broad7 flat surface adjacent to wadi deposit 
Elevation: 1860m 
Physiographic positioll: Upper terrace adjacent to wadi depo-it 
Topograplhy of surroundIng country: NearLy flat plateau 
Micrtotopography: Some low disintegrating terrace walls 
Slope: 1-3% 
Land use: Grass pasture--left in pasture for about 800 years 
Climate: Unknown 

Parent material: Silty clay alluvium over loess over deep &ravel 
deposits (from wadi) 
Drainage class: Well drained 
Moisture conditions: SLightly moist r;urface to moist underneath 
epth to *roundwater: Unknown 

Surface stones or outcrops: No surface stones or outcrops 
E-vidence of erosion: No evidence of significant erosion 
Salt content: Calcareous salts in deep horizons 
Human influence: Some influence from disintegrating terraces nearby 

GENERiL DES4LRIPTIJON OF THE PROFILE: Soil has a deep dark profiLe with 
deep very dark Al. The profile becomes more caLcareous with depth. 

Profile Description
 

Al 	 Very dusky red 2.SYR 2-5/2 (moist); silty clay Loam; 
0-4rtcm 	 stron, coarse to fine subangular bLocky and crumb 
Fil 	 struclure; sLightly sticky, slightLy plastic (wet); 

firm (moist); hard (dry); commong micro. to fine, 
discontinuous, random, inped, vesicul- r, closed pores; 
very few round to suban~ular stones; very sLightLy 
calcareous; abundaz)t fine and medium roots; clear, wavy 
boundary.
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Bca Dark reddish-grey, 5YR 4/2 (dry); commony fine,
4 9-77cm distinct, clear, white calcareous salt crystals 
F12 (calcite); silty clay Loam; moderate, coarse to fine, 

subanguLar blocky structure; slightly and very slightly 
plastic (wet); friable (moist); hard (dry); a few very 
fine and common fine discontinuous, random, inped, 
tubular and vesicular closed pores; very few rounded
 
stones (noncaLcareous); calcareous; common fine and a
 
few m-edium roots; gradualy wavy boundary.
 

Cca Dark brown, 7.5YR 4/2 (moist); silt Loam; moderate 
77+cm coarse to fine suban&uLar blocky structure; nonsticky 
F13 	 and very slightLy plastic (wet); friable (moist); hard
 

(dry); a few micro and very fine, discontinuous, random
 
and vertical, inped tubular closed pores; common fine
 
and medium, distinct, clear, white, carbonate mycelia;
 
a few fine roots.
 



--------------------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------

------------------------------------------------------------------

----------- ---------------------------------------------

-------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------

ANALYTICAL DATA kA52R SITEL 

No. Depth Horizon Coarse Size Total TotL Total Texture 
(cm) Frag. Coarse Sand Silt Clay CLass 

>2 mm Frag. 2-.05 -05- (.002 <2 am 
* mm 002mm mm 

FIt 0-49 Al vf s 6.8 62.7 30.4 sici 
F12 49-77 Bca vf s 7.3 63.S 2b*8 sictL 
1.3 77+ Cca vf - 18.3 5.9*1 22.6 sit 

No. Very Coarse Medium Fine Very Coarse Mediu,* Fine
 
Coarse Sand Sand Sand Fine Silt Silt Silt
 

Sand I-o5 .5-.25 .25- Sand S05- .02- .005
2-1mm mm mm Oolmm 0.1- .02mm 0O05mm .002mm
 

.05mm
 

FIt 0 1.1 0.9 2.6 2.1 25.0 23.4 14.4 
F12 U 0.1 U.;1 2.5 4.5 28.2 26.6 8.8 
L13 0 0.1 005 7e7 10.0 29.9 23,5 5.7 

No. pH pH E;C Total Organic QaCO3 AvaiL. CEC
 
1:5 	 1:1 &amhos N Mater (%) P meq/lOOg
 

(%) (%) (ppm)
 

FiI 7.S 7e 0.36 4.14 6.0 1.42 0.114 57.3
 
F12 8.4 7.8 0.29 4o7 7.2 1.08 0.088 51.5
 
FL. 8.6 7o15 0.24 5.8 904 0.64 0.041 44.b
 

vf- very few (<596 by volume) a-graveL (2-75 mm)
 
f-few (5-1% by volume) s-stones (7.5-.25 ma)
 
fr-frequent (15-40% by volume) b-boulders (>250 ma)
 
vfr- very frequent (40-80% by volume)
 

(from GuLJl t1u Prfi 	 FAGt 1977)Lor a.jL 	 Description, 

*** 	 c-clay s-sand
 
I-Loam sl-811.
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9111~ IRFORMATION 

Classilication: TYPIC USTROPEP1, FINE SILTY, MIXED, I uTHEkMIt FAMILY 
Date atnd time described: April 1b, 1981, 12:60 PM 
Authors: To Forbes 
Location: Agricultural Institute--Salaba Seda, Ibb 
ELevation: IN60m
 
Physiographic position: Side of flat-bedded terrace
 
Topography of surrounding country: Rolling hill (terraced)
 
Microtopography: Microtopography evened out by terracing
 
Slope: 15%
 
Land use: Farmed for maize, sorghum, some beans
 
Climate: Probably ustic moisture regime
 

4gL~ INFORMATION 

Parent material: Loess over coltuviaL, alluvial clay/Loess mixture
 
irainage class: Well drained
 
Moisture conditions: Moist to dry
 
Depth to groundwater: Unknown 
Surface stones or outcrops: Occasional stone on surface, "~o rock 
ou t crop 
Evidence of erosion: Some slumping aLong terrace edge, no significant
 
erosion
 
Salt content: CaLcareous salt accumulation at depth
 
Hunan influence: Top material especially disturbed by terracing
 

GENE2A. DE-cRIPTION OF THE PROFILE: Deep aiLty to silt loam profile
 
with calcarecus accumulation (nodules) at depth.
 

Profile Description
 

Ali YelLowish-brown, iOYR 5/4 (sLightQ3 moist); slightly
U-55cm 
 gravelly silt Loam; moderate, medium to line 
F14 subanguLarp blocky structure; nonsvicky and nonpLastic 

(wet); very friabLe (slightly moist); hard (dry); a few 
fine and 
 common very fine and micro, discontinuous
 
oblique and rAndom, inped, tubular, closed pores; very
 
few gravels and stones (noncatcareous); calcareous;
 
abundant fine and medium roots; 
 very few small, f"oft,
 
carbonate nodules; gradual, wavy boundary.
 



Ib3
 

Cica Dark yellowish-brown, IOYR 4/4 (m% 4At); sLightLy 
5.-115cm gravelLy silt loam; strong coarse -to line subanguLar 
FI 	 btocky structure; nonsticky and nonplastic (wet); firm 

(slightly moist); hard (dry); a few medium and common 
very fine, discontinuous, vertica and oblique, inped, 
interstitiat and tubular, closed pores; very few 
calcareous gravels; many medium, prominent, clear, 
white calcareous mycelia; very few small, hara, 
irreguLar, greyish white nodules; strongly calcareous; 

a few fine roots; gradual, wavy boundary. 

C2ca Dark brown, 10 YR 4/3 (moist); many fine and medium, 
115+cn, prominent, clear white, calcareous mycelia; silty clay 
F16 	 loam (slightly gravelty); strong coarse to fine 

subangular bLocky structure; slightly stictcy and 
slightly plastic (wet); very firm (sli;htly moist); 
hard (dry); common micro and very line# a few fine and 
medium, discontinuous, randomp inped, tubiAlar, closed 
pores; very few .*raveL fragments; very few small, hard 
calcareous nodules; strongly calcareous; a very few 

fine roots. 



--------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------
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--------------------------------------------------------------------------
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ANALYTICAL AT EQR SITE EE 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm.) Fra,. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.U5 .05- <.002 <2 mm 
* ** mm .002mm mm 

F14 0-59 Ap vf gs 12.5 72.7 14.8 sIL 

F15 69-1.5 Clca vf 7.4 b3.6 29.0) siL 

FI6 115+ C2ca vf 5.5 64.4 30.1 sicL 

No. Very Coarse Medium Flne Very Coarse Medium Fine 

Coarse Sand Sand Sand Fine Silt. SiLt Silt 

Sand 1-.5 .5-.25 .25- Sand .05- .02- .005

2-Ithia nam am 0.1mm 0.1- .02mm. .00Smia .0J2mm 

.05mm 

F14 3.2 1.b 0.8 1.4 5.5 60.2 8.6 3.9 

1-15 U.6 0.2 0.k 0.5 5.9 48.4 £0.7 4.4 

F16 0.9 0.5 0.2 0.2 3.5 44.0 16.4 4.0 

No. pH pH EC Total Organic CaCO3 Avail. CEC 

1:5 1:1 mmhos V Matter ( ) P meq/10Og 
(b) (.%) 	 (ppm) 

F14 8.b 7--b 0.42 6.44 15.4 1034 0.02 ;,10,, 

F15 8.6 7o95 0.23 508 15.2 0.73 0.075 25.2 

Fib 8.6 7.d5 0.65 5.0 14.0 0.7b 0.058 30.7 

*vf- very few (<5% by volume) ** ig-gravel (2-75 mm) 
f-few (5-1.5f by volume) s-stones (75-250 am) 
fr-frequent (15-40% by volume) b-boulders (>250 mm) 

vfr- very frequent (40-80A by voltune) 

(fro.a is.ILLLu forx Sl Pi1.J~W£J. sgript-Ion, FAO, 1!77) 

** 	 C-cLly s-sand
 
L-loar. si-Stt
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VIM~ IWUkMATION
 

Classification: TYPIC TORRIFLUVNT, COARSE LOAMY, MIXED,
 
ISOHYPERTHERMIC FAMILY, STRONGLY SALINE PHASE
 

Date and time described: April 22, 1981, 12:15 PM
 
Authors: T. Forbes
 

Location: Wadi Zabid area, Bani Fathal 5ikm from the Red Sea
 

Elevation: som
 
Physiozraphic position: Center of flat aLluviat (aeolian) plain
 

Topoaraphy of surrounding country: Flat alLuvial wadi, much disturbed
 

in areas by building bunds
 

icrotopography: Many sand blow out areas and remanants of stabilized
 
sand dunes
 

Slope: 0-1%
 

Land use: Not cuLtivated, some shrubs adapted To salty conditions
 

Climate: Unknown
 

M0_LL INLEIAIDN
 

Parent ..cterial: Alluvial (wadi) and aeoLian deposits 
rainage cLass: W.lt-drained 

Aoi ture conditions: Soil moist below 10-20cm 
Depth to groundwater: Uiknown 

Surface stones or outcrops: No surface stones or rock outcrops 
Evidence of erosion: Some sheei and aeollan erosion 
Salt content: Sult (Ca or Na) very apparent on soil surface; surface 

feels "spoagy" when walking 

Human Influence: Appears undisturbed recently by humans, but muy have 

been used Intensively Ln the past 

GENERAL DESCRIPTION OF THE PROFILE: Deep light to dark brown profile.
 

Six sedimentary layers discerned. Sedimentation due to human, alluvial
 
and aeoLian processes.
 

Profile Description
 

Alca Brown, 7.5 YR 4/4 (moist); common, fine distinct, 
0-18cm clear, white salt crystals; sandy loam (with fine 

g17 sand); moderate to weak, medium to fine, subanguLar 
blocky structure; nonsticky and very slightly plastic 

(moist); very friabLe (moist); common micro and very 
fine, a few medium, d.: scontinuousp horizontal and 

random, Inped, tubuLar and vesicular, open and closed 
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pores; very 
few gravel; very few smalL soft calcareous
 
nodules, and few very small 
 white S-Lt crystals;
 
strongly calcareous; no artifacts; very tow, very fine
 
roots; clear, wavy boundary.
 

Brown, lOYR 5/3 (slightly moist); very few, very fine 
distinct white salt crystals; silt Loam (with very fine 
sand); moderale to weak, coarse to fine I subanuLar
 
blocky structure; very sLighLy sticky and very slightly
 
plastic, friable to very friable; common nicro 
to very
 
fine, few medium, discontinuous, random, Inped,
 
tubular, and veslcular, closed pores; very few basaLt
 
gravels; very few, very small, soft spherical, white 
salt crystals; strongly calcareous; frequent small to 
Large (about 8 cm) orange pottery chips; a few small 
and very fine roots; gradual, wavy boundary. 

Yellowish-brown, 10 YR '-!4 (moist); silt Loam; moderate 
to weak coarse to fine subanguLar blocky structure; 
slightly sticky and slightly plastic (wet); very 
friable to friable (moist); se~regation of Light and 
drk m0tetiall some large pores contain what appear to 
be dried cutans, Lighter material daposJted by human
 
infLuence iLluviates into horizon beneath; common micro
 
and very fine, a few fine ane medium, discontinuousp 
random Inped tubular and vesicular, closed pores; very
few basalt graveLs; very few, very small, soft, 
spherical white salt nodules; very few, fine roots;
 
strongly calcareous; no artifacts; gradual, 
 wavy
 
boundary.
 

Dark, Creyish-brown, 10'R 4/2 (moist); very few fine,
 
distinct, white salt crystals (noduLes); very fine
 
sandy Loam; weak coarse to line subanguLar blocky
 
structure; nonsticky, nonplastic (wet); very friable 
(moist); very few fine and a few wicro, discontinuous, 
random, inped, tubuLar, closed pores; very few small,
 
soft, spherical salt nodules; strongly calcareous; & 
very few fine roots; clear, wavy boundary.
 

3rown, 10YR 4/3 (moist); common, fine, distinctl grey 
salt nodules; loam; moderatel very coarse to fine 
subangular blocky strvcture; sticky and plastic (wet); 
friable (moist); LJ.h'ter clay material segregated from 
coarser material (speckeled appearance )--resembles 
inactive old cutans; a few fine and medium, common 
micro, very fine# discontinuous, randomv Inped, 
tubular, closed pores; very few basalt gravel; 
frequent, small to Large, soft, spherical (and 



W7
 

myceLia), white salt nodules and materiaL; strongly 
calcareous; Uo artifacts; very lew fine roots; cleart 
wavy houndar-y. 

VC5 Brownt 10 YR 4/3 (moist); Loamy fine sand; weak coarse 
135*cn to fine subanguLar blocky structure; nonsticky and 
F22 nonptastic (wet); very friable to loose (moist); 

counsont micro, random, discontinuous, inped, 
interstitiet, closed pores; very rare basalt gravel; 
strongLy calcareous; no roots; ao artifacts. 



--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

--------------------------------------------------------------------------

-------------------------------------------------------------------------

-------------------------------------------------------------------------
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ANALYTICAL DATA EQR SITE Ek 

NoS Depth Horizon Coarse Size Total Total Total Texture 

(cm ) Frag. Coarse Sand Silt Clay CLass 

>2 mm Frag. 2-o05 .05- <.002 (2 m 
m*mm .002mm mm 

F17 0-18 Alca vf 9 5909 J0.4 997 sL 

F18 18-78 ICi vf g 44., 50.6 5.3 ail 

F 1 78-93 IIC2 vf 9 9.6 76.6 13.9 sil 

F20 3-1l8 I1C3 vf - 60.9 36.3 2.7 s8 

F21 118-1J5 IVC4 vf g J3.9 47.2 18.9 L 

F22 135+ VC5 vf g 78.1 20.8 4.3 Is 

No* Very Coarse Medium Fine Very Coarse Medium Fine 

Coa*rse Sand Sand Sand Fine Silt Silt SiLt 

Sund 1-.5 .5-.25 .25- Sand .05- .02- .005

2-Imai wla rum .Imm 0.1- .02mm .OOSmm .002mm 

.05mm 

F17 0.1 1.0 5.2 28.7 2-.1 17.0 0.8 2.5 
F18 0.3 1.0 3.3 20.1 19.5 31.7 14.9 3. 

F19 0.1 0.4 1.2 406 3.3 28.3 38.1 10.2 

F20 0.1 1.1 5.4 30.0 24.2 22.3 9.1 4.b 

k-21 j.1 0.5 2.9 16.4 13.9 21.9 19.6 6.1 
F22 0.0 2.1 10.3 42.6 22.9 16.2 0.0 4.6 

No. pH pA LC Total Organic C~aCO3 Avail. UEC 
1:5 	 1:1 nmhos N Matter (%} P meq/I[ i_4 

(%) () ( ppm) 

F17 9.4 8.4 6.1 8.6 11.2 0.45 0.044 18.3 
F18 . C 8.55 3.6 u.44 9.6 0.30 0.044 22.5 

F1 .6 .0b 3.15 6.0 9.6 0.30 0.037 27.b 
P20 9.2 9.1 1.15 5.8 9.6 0.28 0.034 22.2 

t21 10.2 ,.1 1.15 5.21 13. 0.27 0t021 J2.1 

F22 10.5 9.6 0,,9 5.14 8.2 0.10 0.014 19.1 

*vf- very few (<5% by volume) ** g-igraveL (2-75 im)
 

f-few (5-15% by volume) s-stones (75-250 mm)
 

fr-.frequent (15-40% by volume) b-boulders (>250 mm) 

vfr- very frequent (40-80% by volume) 

(from Guidelines XuLZ-	 L Profiie kescrL1 tri9 FAO, 1977) 

** ~-cLay s-sand
 
L-loam si-silt
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JiJn
LFVHMATIO 

CL as~ification: 
 TYPIC TODREkTS, FINE CLAYEY UONTMOgILLUNITICe
 
ISOTitERkIC EAMILY, SILTY CAP PHASE
 
Date and time described: May 61 1981, UAM 
Authors: 
 T. Forbes
 
iocation: 	 Qa'Jahran, British experimental farm near Masbar, 70-75k.
 

e
south of Sans a
 
ELevation: 2 2 3 0m
 
Physiojraphic position: 
 Wide, nearly flat plain; stightLy convex
 
middle footslope, lkm from rock outcrop
 
fopography of surrounding country: Nearly flalt
 
Micrutopography: 
 Disturbance by human cultivation, formation of bunds 
Stope: 1-2% 
Land use: Not usedq near garden area in front of housing project
 
Climate: Unknown
 

SUI-i INFOhMATION
 

Parent material: Lacustrine sediments 
(as reported previouslyo and
 
alluvium-colLuvium from rock outcrop and loess
 
Drainage class: WeLl-drained
 
Moisture conditions: Dry throughout
 
D)epth to groundwater: Unknown
 
Surface stones or outcropa: No surface sinnes or 
rock outcrops 
Evidence of erosion: No evidence of erosion at Site. 
Salt content: C&tc&reous concretions present in the profile; no 
obvious evidence of alkali (Na) salt 
lumuan influence: Area hat been cultivated for centuries with Home 
form of Irri ation---as evidenced by the top disturbed Layer 

GE14ERAL DE3CRiPiuN Ok THE ?kUFILE: oeep, tri-coLor profile. Lidht
 
brown loose surface, dark brown buried layer, followed by brown Layer

with very protainent calcareous, white concrotions.
 

Profile Description
 

Ap Yetlowish-trown, IOYR 5/4 (dry); very sLightLy graveLLy
0-25coi silt Loan; moderate coarse to fine subanguLar blocky

F23 structure; very slightLy sticky 
and very sLightly
 

plastic (wet); friable to 
loose (dry); 	common micro and
 



JU 


Aib 

2b-58ca, 

F24 


Hbca 

56-71cm 


F25 


Cbca 

71+ca 


F2U 
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few very fine, discontInuous, random, inped,
 
interstitial and tubular open and ct.osed pores; very
 
few volcanic gravels and stones (fresh); common very
 
line to redium roots (and grass rhizomes); strongly
 
calcareous; abrupt, wav> boundary.
 

Dark grey iOYR 4/i (dry); a few fine to medium, 
distinct, vlear grey to white calcareous todules; 
slightly gravrelly silty clay Loam; strong very coarse 
prJsnGatic to very strong, medium blocky structure; 
sticky and ptast-c (wet); hard (dry); streak of brown, 
silty material seen in cpacks; broken thick pressure 
.faces (cutans or siickensides); a few aicro and fine 
discontinuous, inped, interstitiaL and tubular, closed 
pores; very few small calcareous gravel (hard); very
 
calcareous; a few fine and very fine roots; clear
 
irregular boundary.
 

Yellowish-brown, IOYR 5/4 (dry); commont medium to 
fine, distinct, clear to diffuse, white to 1 reyish 
calcareous nodules; slightly 4ravetLy siLty clay loam; 
weak coarse prismatic to medium and fine subangular 

blocky structure; sticky and plastic (wet); hard (dry); 
thin, broken clay pressure coatin,,5s or stickensides; 
very few micro, common fine and a few line 
discontinuous, random, inpedg interstitial and tubular, 
closed pores; a ver. few volcanic graveL; frequent 
smaiL, hard calcareous wnite nodules; strongly 
calcareous; very few fine and very fine roots; gradual, 
oroken boundary.
 

Brown, IOYR 4/3 (dry); common, medium, prominent, 
Sharp, white to greyish calcareous nodules; sligtLy 
gravelly clay; strong medium prismatic to strong fine 
subangular blocky structure; sticky and plastic (wet); 
stlighti.y hard (dry); broken, moderately thick clay 
pressure coatings and slickensides; very few micro, a 
few very fine discontinuous, random, inped, 
interstitial and tubular closed pores; a very few fresh 
volcanic "ravels; frequent to very frequent 0 smal.t and 

large, soft and hard, irregular white and grayish, 
calcareous nodules; very strongLy caLcareous; rare fine
 
and very fine roots.
 



--------------------------------------------------------------------------

--------------------------------------------------------------------------

----------------- -------------------------------------
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AkhALYTICAL DATA ER SITE iEZ 

No. Depth Horizon Coarse Size Total TotaL Total Texture
 
(cm) Frag. Coarse Sand SILt CLay Class 

>2 mm Frag. 2-.05 005- <0002 <2 
* ** m .002mm mm 

k2J 0-25 Ap vf jts 31.6 50.1 18.3 sit 
F24 25-58 Alb vf g 12o2 38.1 4.01 a.cL 

F25 58-71 Bbca vf g 16o9 34.U 49.1 sicL 
F26 71+ Cbca vf g 11.2 39.2 49.7 c 

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Coarse Sand Sand Sand Fine SLLt Slit Silt 
Sand 1-.5 .5-.25 .25- Sand .05- .02- .005
2-1mm mm mm 0.1mm 0.1- .02mm OSmm .002mm 

.05mm 

I-2j 1.4 .o1 1.9 31 23,.0 2b.4 13.1 8.6 
k24 1.1 1.0 0.7 1.b 7.8 20.0 11.4 794 
F25 2.8 2.2 1.1 t.6 9.1 1b.4 14.6 0.0 
k26 1.4 0. 0.2 U.8 801 150.3 14.2 9.7 

No. pH pH F.C Total Organic CaCO3 Avail. CEC 
1:5 	 1:1 mmhok; N Matter (%) P ueq/100g 

(%) (%) (ppm) 

F23 8.8 7.8 0.16 0.24 0.71 10.2 5.06 23.6 
F24 809 7.8 0.23 0.20 1.03 11.8 3.66 41.0 
F25 8.9 7o9 0.23 00.10 1.03 11.8 J.68 36.0 
E26 9.0 8.1 0.38 0010 0.20 17.4 3.68 46o6 

*vf- very few (<5% by volume) ** &-gravel (2-75 am) 
-few (5-15% by volume) s-stones (75-250 mm) 

fr-frequent (15-40% by volume) b-bouLdars (>250 mm) 
vtr- very frequent (40-80% by volume) 

(from GJi JV Soil Profile Description, FAOt 1977) 

** 	 c-clay s-sand
 
I-loam sl-silt
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SITE INFORMATION 

Classification: UDIC PELLUSTEKT, FINE CLAYEY, MONTMORILLUNI TIC
 
ISOITERAIC FAMILY SILTY LAP PHASE
 
Date aind time described: May 61 1981# 12:15 PM
 
Authors: E. Forbes
 
Location: About 0.5km east of previous pit ( VII) 
Elevation: 2230m 
Physiographic position: Flat to concave slope 
Topography o surrounding country: Edge of coLluvial/alluvial 
toestope and plain (Qa'Jahran proper) 
microtopography: Ridging by farmers 
Slope: 2%
 
Land use: Barley trial on one side and forage trial on the other
 
Climate: Unknown 

Parent materiaL: Lacustrine sediment mixed with a&Luvium/coLLuvium of 
volcanic rock outcrop and loes6 cap 
Drainage class: Well drained with mottLIn,6 starting at 10cm 
Aoisture conditions: Profile sLiGhtly moist at surface and moist with 
.epth 
Depth to groundwater: Unknown, but estimate that It way be within 
2.5m 
Surface stones or ouxtcrops: A few surface stones; no rock outcrops 
Evidence of erosion: No evidence of erosion 
Salt content: No surface salt or alkali 
Human Influence: Very evident? have pulled up by pLowing dark clayey
 
layer Into some parts of loess Layer. Also have ridged and plowed for
 
centuries
 

GSL-N/AL DESCRIPTIUN OF THE PROFILE: Deep dark cLayey profile with 
loess cap grading to gleyed clay at depth (about 140cm)
 

Profile Description
 

Ap Dark yellowish-brown, 1OYR 4/4 (moist); clay loam; 
0-34cm moderate to weak, coarse to 2ine, subangutar blocky 
F27 structure; nonsticky and very stighLy plastic (moist); 

common aicro and a few fine and very finet random, 
Inpedv discontinuous, interstitial and tubular, closed 
and open pores; very few volcanic gravel; strongly 
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Alb 


34-87cm 


F28 


IlCla 
s7-108cm 

F"29 


ilC2ca 

,08-t36cm 
F30 


lILCcag 

iz6+cm 

F31 


calcareous; common fine and a few medium roots; abruptQ 
wavy to irregular boundary.
 

Very dark ,rey 10Y 3/1 (moist); clay; weak prismatic 

to moderate medium to fine subanguLar bLocky structure;
 

nonsticky and slightly plastic (wet); friabLe (moist);
 

patchy, thing clay pressure coatings or slickensides;
 
very few micro and a few fine, discontinuous, randirmt
 

inped, interstitial and tubular, open and closed pores;
 

very few volcanic gravel; calcareous; a few medium,
 

fine and very fine roots; clear, wavy boundary.
 

brown, IOYR 4/3 (moist); commoir fine to medium 

distinct clear, white to greyish calcareous nodules;
 

clay Loam; very slightly sticky and very sLightly
 

plastic (wet); very weak medium prismatic to moderate
 

medium to fine subangular blocky stracture; patchyt
 

thin, clay pressure coatings or slickensides; a Yew 

micro, fine and very fine, discontinuousp random,
 

inped, interstitial and tubular, closed and open pores;
 

a few vjLcanic gravel and a few smaLL mica flakes;
 

frequent small to large, hard and soft, IrreguLar white 
to grey calcareous noduLes; strongLy calcareous; very 

;few very fine rootsi gradual, wuvy boundary. 

Very dark greyish-brown, lOYk 3/2 matrix (moist) with 

ligL. yeLLowish-brown IOYR 5/6 and yeLlowish-brown IOYM 
5/4 Limestone and decomposed Limestone; clay loam; 
matrix with gravelly clay (decomposed rock); moderate 
coarse to fine subanjular blocky structure; slightly 
sticky and slightly plastic matrix (wet) and sticky and 
plastic decomposed rock (wet); friable (moist) matrix) 
and fira (moist) decomposed rock); very thin and very 
patchy thin clay pressure coatings or sLickensides in 
voids and pores; many micro and common fine 
discontinuous, random, Inped, interstitial and tubular, 
closed and open pores; very frequent decomposed 
limestones and gravel and very few smaLL mica flakes;
 
very few small greyish calcareous noduleE; strongly
 
calcareous; a few fine roots; clear, wavy bcundary.
 

Grey, 5YR 5/1 (moist) with common, medium, prominent#
 
clear I yeLLowish-red 5Yk 5/6 and SY& 3/1 very dark
 
grey mottles (stone remnants); clay; stron, medium to
 
fine subangular rock-like structure; sticky and plastic
 
(wet); firm (moist); patchy thin clay pressure coatings
 
or slickensides; common fine and medium discontinuous#
 
random, inped, interstitiaL, closed pores; very
 
strongly caLcareous; no visible roots.
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Note: Vertical cracks approximately 20cm deep 
and 2n
 
Long occasionalLy observed nearby.
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ANALYJTQAL DA4TA EU~ SITrE A.& 

No. Depth Horizon Coarse Size Total Total fotaL Texture 
(cm) Frag, Coarse Sand Slit Clay CIass 

>2 mm Frag. 2-.)5 .05- <.002 <2 am 
* ** 	 .*00 02mm mM 

F27 0-34 Ap vf g 29.8 43.8 26.4 ci 
F26 34-a7 Alb vf g 8.7 38.9 52.4 c 
F20 87-108 IlCIca f g J1.2 31.6 37.2 cL 
F3L 108-136 IlC2ca vfr s,8 31.5 2.3 36.3 cl 
F31 136+ 111Ccag vI - 5.1 36.8 58.1 c 

No. Very Coarse Aerum kine Very co .rse Medium Fine 
Coarse Sand Sand Sand Fina S-U Lt SiLt Silt 
band 1-.5 5-.25 o25- Sand .05- eU2- .005

2-1Im mm Mai 0.1m. 0.1- .02mm .005mm .002mm 
.05mm 

F27 2.5 3.1. 2.4 2.7 19.1 25.1 9.2 9.b 
F28 .9 16 1.5 1.2 8.7 16.2 1361 9*6 
F29 4.3 808 7e4 4.0 6.8 18.4 10.3 3.0 
F30 4.5 8.7 6.7 4.0 7.7 160J b.6 5.4 
F31 0.3 0.5 0.4 1.1 2.9 18.6 14.1 4.1 

-
No. pd pH EC Total Orjanic LaC03 AvaiL. CEC 

1:5 	 1:1 mmhos N Matter (%) P ,eq/1dOa 
(%) (%) (ppm) 

F27 9.1 8.2 0.3- 0.12 0.91 8.6 13.34 25.0
 
F23 8.5 7.9 2.4 0.06 0.88 6.2 32.2 47.9 
F2 90.0 7.b 2.1 0.12 0.47 .58 .6d 2.5 
F3t) 8.7 7.j3 2.1 0.10 0.37 5.8 5.52 J4.2 
F31 8.5 7.7 1.4 0.08 0.31 5.4 5. 49.7 

*vf- very few (<5% by volume) .-& AraveL (.4-75 m,)
 
f-few (5-15% by volume) s-stones (76-250 am)
 
fr-frequent (15-40% by volume) b-boulders (>250 am)
 
vfr- very frequent (40-80% by volume)
 

(from 2IQrin SQI ProLfrgile Description; FAO, 1077) 

** 	 c-cLay s-sand
 
1-toam si-sliLt
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dIA, PROFIL SITE U 

SIT INF'Jt4AT[ON 

-Aassification: TYPIC USTOLrHENT, COARSEr LOAMYt MIXED, ISOTHEkMIC
 
FAMILY
 
Date and time described: kay 11, 1961 7:30 AM
 
Authors: T. Forbes
 
Location: AL Jabjab near Al Naderah Town (Wadi Bana); 
 300 a from
 
secondary school stadiumz 
Elevation: 2 100m
 
Physiographic position: Terraced footsLope of volcanic mountain
 
Topography of surruundinM country: Sloping terraced Land down to
 
alluvial wadi bottom
 
Microtopography: Near washed-out gully; nearly level surface
 
SLope: Between terraces 29%; on terrace 10%
 
Land use: Previously cultivated for surghum and Lentil only, rainted,
 
never lrr.,ated; now in fallow 
Ctimate: Unknown 

Parent material.: Colluvium from mountains and Loess. Some water
transported -ediments also from mountain and loess.
 
Drainage class: Weltl-drained 
Noisture conditions: Profile slightly moist to dry throughout 
Depth to groundwater: Unknown 
Surface stoncs or outcrops: A few surface stonest no rock outcrops 
Evidence of erosion: ProfiLe Intially exposed by gully erosion 
Salt con tent: GaLcareous material increases with depth 
Human IntLuence: Terrace-buiLdIng 

LEiR.'AL DESCRIPTION OF THE PROFILE: Deep, weLl drained Light brown 
silty then clay profile, caLcareous mycelia increase with depth. 

Profile Description
 

Ap Dark yellowish-browng IOYR 4/4 (moist); graveLLy and 
0-22cm slightly stony loam; weak medium to fine subanguLar 
F32 	 blocky and crumb structure; nonsticky and sLightly
 

plastic (wet); very friable to Loose (moist); many
 
micro and codamon1 very fine and fine discontinuous
 
random, Inped, Interstitial and tubular cLosed and open 
pores; frequent volcanic gravel and a few volcanic 
stones (fresh); calcareous; muny medium and fine roots; 
"radual, wavy boundary
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C1 

2 2-49cm 

F33 


C2 

4 9-1IScm 

P14 


3ca 

115+cm 

F35 


Dark yellowish-brown, IOYR 4/4 Imoist); with a few line 
distinct, clear white calcareous mycelia; gravelly and 
stony loam; moderate coarse to fine bubanguLar bLocKy 
and crumb structure; nonsticky and slightly plastic 
(wet); very friable (moist); common micro and a lew 
very fine and fine, discontlLnuous, random, xnped, 
interstitial and tubular, cLosed and open pores; 
trequeat fresh volcanic gravel and a few fresh volcanic
 
stones; calcareous; common medium and fine, and a few
 
coarse roots; "radual wavy boundary.
 

YelLowish-brown, 1OYR 5/4 (moist); common, fine to 
medium, distinct clear, white, caLcareous, Mycelia; 
gravelLy and stony, Loam; moderate coarse to fine 
subangular blocky structure; nonsticay and nonpLastic 
(wet); very friabte (moist); soft (dry); many micro and 
common very fine and fine discontinuous, random, inped, 
Interstitial and tubular, closed and open pores; 
frequent fresh volcanic graveL and stones; very few, 
small and some Large, soft und spherical and irregular 
white calcareous nodules; strongLy caLcareous; a few 
medium and fine and some coarse roots; gradual, wavy 
boundary. 

Brown, IOYR 4/3 (moist); with many fine and mediuma 
distinct clear white calcareous myceLia; gravelly and 
stony clay Loam; strong coarse tc tine subanguLar 
blocky structure; slightly sticky and plastic (wet); 
friable (moist); slightLy h6Lrd idry); common very fine
 
and fine discontinuous, random, inped7 tunutar, open
 
and closed pores; frequent freshi volcanic 4ravel and
 
stones; very few small and Large soft, spherical and 
irregular, white calcareous nodules; strongly 
caLcareous; very few medium and fine roots. 
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ANiALYTIL D .I:k" II £ L 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) Frag. Coarse Sand Si Lt CLay Class
 

>2 mm Frag. 2-.06 .05- <.002 <2 mm
 

* ** mm . 0 02mm mm
 

F32 0-22 Ap fr g~s 48o0 44o9 6.J L 
1-33 22-49 C1 ir gIs 519 36e8 11.3 L 
F34 49-115 C2 fr AIs 42.8 42.b 14.3 L 
F35 115+ C3c.a fr gSs 28.7 43.5 27.8 cl 

No. Very Coarse Medium Fine Very Coarse Medium Fine
 
Coarse Sand Sand Sand Fine SiLt Slit SiLt
 

Sand i-oS .5-.25 .25- Sand .05- .02- .005
2-1mm mm mm 0.1mm 0.1- .02mm OOSmm .002mm
 

.05mm
 

U32 8.9 7.0 5.6 11.7 15.6 24.0 17.0 3.a
 
1,33 10.,-; 7.6 6.2 1i.4 14*b 21.3 II6 3.b
 

1-34 9.7 7.4 5.4 10.8 9.5 26.5 10.5 6.0
 
1"35 9.6 4.7 2.9 6.1 5.5 35.6 1.6 6.3
 

No. pH pH EC Total Organic CaC03 Avail. G1C
 
1:5 	 1:1 mmhos N Matter (%) P meq/IUO/g
 

(%) (%) (ppm)
 

F-J2 8.4 7,8 P.ib 0.12 1.34 150.6 .2e3 0.0
 
F33 9.8 7.8 0.27 0.12 0.67 10.2 3.22 50.5
 
F34 8.7 7.9 0.95 0.10 0.47 10.2 3.22 50.U
 
F35 8.7 8.0 0.18 0.08 0.32 10e2 7.J6 54.8
 

*vf- very few (<5% by vcLume) ** g-graveL (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 mm)
 
fr-frequent (15-40% by vGLume) b-bouLders (X>i50 mm)
 
vfr- very frequent (40-8U% by volume)
 

(from Gidelnes £2t S o 	 Aescriotion,,rofiFAEAO, 19774
 

*** 	 c-clay s-sand
 
L-Loam si-sLt
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allIt NkU4RIATION
 

Classification: TYPIC NATRUSTALF1 FINE, CLAYEY, MIX/D, ISOTHEajE 

FAMILY
 
Date and time described: May 111 1981, 7:30 AM
 
Authors: T. Forbes
 
Location: On secondary school sports field, Al Jabjab, Wadi 
Bana
 
Elevation: 2090m
 
Physiographic position: Terraced footsLope of volcanic mountain
 
Topobraphy oi surrounding countri: 
 Sloping terraced land down to
 
alLuvial wadi bottom
 
Microtopography: Near washed-out gulley; nearly level 
surface
 
Slope: 7% between terraces, 4% on terraces
 
Land use: Previously cultivated for sorg4hum and 
Lentil onLy, rainfedg
 
never irrijatedg now in fallow
 
Climate: Unknown
 

Pareint materiaL: MostLy 
alluvium and volcanic colluvium from mountain
 
with Little Loess cap on surface Drainage class: WeLl drained
 
Moisture coniditions: ProfiLe moist throughout
 
Depth to groundwater: Unknown (reported by locals 
to be about 3m)
 
Surface stones or outcrops: No surface stones or outcrops
 
Evidence of erosion: No evidence of erosion
 
SaLt content: No alkali, 
shallow to calcareous zone
 
Human Influence: Terrace constructed
 

GErNERAL DESIGRIPTION OF TUL PROFILE: beep, dark, clayey profiLe with
 
silty surface. Calcareous accumulation in second horizon.
 

Profile Description
 

Ap Brown, LOYR 4/5 (moist); very sLightly graveLLy silty

0-1Scm 
 clay (with some fine sand); moderate coarse to fiur
 
F36 subangular blocky structure; nonL -IcKy and stLightLy
 

plastic (wet); friable (moist); soW3 evidence of clay
 
movement in Large pores (very 
 few cutans); many micro
 
and very few, 
 fine and very fine, discontinuous,
 
random, inped, InterstitiaL and tubuLar, closed and
 
open pores; very few fresh volcanic gravels and stones;
 
calcareous; 
very few finer roots; clear, wavy boundary.
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I IB21tca Very dark greyish-brown, IOY" 3/2 (moist); with commung 
15-91cm medium, distinct, clear, white calcareous streaks; 
F37 slightly stony and gravelly clay; very coarse to fine 

prismatic structure; sticky and plastic twet); firm to 
friable (moist); continuous, moderateLy thick, clay 
cutat3r oil peds and in large pores; a few fine ard 
micro, di continuous, random, inped, tubular and 

interstitial, opun and closed pores; a few fresh 
volcanic gravels and rocks; strongly caLcareoas; very 
few very fine roots; abrupt, wavy boundary. 

LIB22t Blackt 1OYk 2.5/1 (moist); clay; very coarse to fine 
9i+cn prismatic structure; stick3 and plastic (wet); firm to 
F.18 friable (moist); continuous, thickt clay cutans oa ped 

faces and ill pores; very few micro and a few finet 
discontinuous, random, inped, tubular and Interstitial 

open and closed pores;* very weakly calcareous. 

Note: B2t appears to have become slowly calcareous by 
leaching of calcareous silty material aLove. Arigi Lic 
horizon lormed beforo the addition of calcareous Loess 

material. 
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AE4LXI.LQAL DATA EQR bL5_1= EJ 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Fray. Coarse Saz SiLt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
** mm .002mm 	 mm
 

F36 0-15 Ap vf gs 14.8 5.0 32.2 sicl. 
F37 15-91 I B21tca f grs 16.2 45.2 38.7 
F38 91+ 11B22t vf - 4,4 49.7 45.9 sic 

No. Very Coarise Medium Fine Very Coarse Medium Fine 
Coarse Sand Sand Sand Fine S. Lt Silt SiLt 

Sand 1-.S .5-.25 025- Sand .05-. .02- .005
2-Imm mm mm 0.1mm 0.1- .02mm e005mm .002mm 

.a)Saam 

1,3b 3.5 2.j 1.5 3.3 4.3 30.6 13.9 8.5
 
F37 J.5 2.7 2.0 4.4 3.7 20.5 19.5 5.1
 
F38 JJ 0.5 0.4 1.1 2.2 22.9 19.0 7.8
 

No. pH pH EC TotaL Organic LaC(O3 Avail GEC 
1:5 	 1:1 mmhos N Matter (%) P meq/100g 

(%) (%) (ppm) 

P36 8.6 7.9 0.28 0.12 0.7o 12.4 7.2 44.3 
P37 8.7 7.9 0.27 0.14 0.70 12.0 6.28 57.2 
F36 8.8 7.09 0.21 0.22 0.70 11.0 6.9 61.9 

*vf- very few (<5% by volume) 	 ** g-gravel (2-75 min)
 
f-few (5-15% by volume) 	 s-stones (75-250 am) 
ft-frequent (15-40% by voLume) b-boulders (>250 mm)
 
vfr- very frequent (40-80% by volume)
 

(Sro. Guidelines L SJ Profile Descr1ioto, ,FAO, 1977) 

*** 	 c-clay s-sand
 
I-loam si-silt
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SOIL POFLA& SITE f
 

ITE INFORMATION
 

Classification: TYPIC TROPOFLUVENT, COARSE LOAMY, MIXEDt ISOTHERMIC
 
FAMILY
 
Date and time described: May lit 1981p 11:45 AM
 
Authors: T. Forbes
 
Location: Wadi Al Mahmarah; 4km from AL Nadrah atong Wadi iSana 
Elevation: 2 040m
 
Physiographic position: AlluviaL terrace next to braided 
gravel,
 
fLowinj wad.1
 
Topography of surrounding country: Nearly fLat aLluvia terrace
 
Microtopography: Some rid ing and construction of bunds made from
 
boulders
 

Slope: 2-3%
 
Land use: Cropped under maize
 
CLimate: Unknown
 

IjI" INEORAdATION 

Parent material: Alluvium mainly from 
voLcanic rock3 and calcareous 
Loess in the drainage area 
Drainage class: WeLl drained 
Moisture conditions: Hoist 
Depth to groundwater: About 2.5m 
Surface stones 	or outcrops: Some rounded boulders and stones
 
Evidence of erosion: Edge of terrace has been cut and eroded by 
ftowing wadi 
Salt content: No salt or alkali apparent 
Human influence: BtAnd construction to trap wadi sediraent and to 
prevent Large-scale erosion
 

GENERAL DESCRIPTION OF THE PROFILE: ShaLLow siLty/sandy, brown
 
profile over rounded volcanic rock atluvium.
 

Profile Description
 

Ap Brown, IOYR 4/3 (moist); Loam (with fine sand) with a
 
0-30cm few rocks and 
gravel; weak coarse to fine subanguLar
 
F3,.9 	 bLocky and crumb structure; nonsticky and very sLightLy
 

plastic; very friabLe to loose; many micro, common fine
 
and medi,= discontizuous# random, inpedl interstitial
 
and tubular, closed and open pores; very few, fresh
 
rounded volcanic, rocks and gravel; very slightLy
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2/ 

calcareous; 
 some small 2-3mm charcoal framents; many
 
fine, medium andi coarse roots. 

C1 Dark greyish-brown, IOYk 4/2 (moist); fine sandy loam;

30-60cm 
 weak coarse to fine subangular, blocky and crumb
 
F40 structure; nonsticky and nonpLastic (wet); very friable
 

(moist); many micro, common, fine and medium and a 
few
 
coarse, discontinuous, random, 
 Inpedt interstital and
 
tubuLar, closed and open pores; 
 a few fresh volcanic
 
gravels; very slightly calcareous; common fine and
 
medium roots; abrupt, wavy boundary.
 

C2 Dark brown, 10 YR 3/3 (moist); gravelly, very stony 
60+cm sandy Loam; very weak medium to 2ine subangular blocky 
,e41 structure; nonsticky and nonpLastic (wet); very friable
 

(moist); common anicro and a few finet discontinuous, 
random, inped and interstitiaLl tubular, closed and 
open pores; miany rounded fresh volcanic rocks and 
graveL; very sLi&htty calcareous; one coarse and a few 
medium and fine roots. 



----------------------------------------------------------------

-------------------------- -----------------------------------------------

-------------------------------------------------------------
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--------------------------------------------------------------------------
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ANALYTICAL DATA EQR SI.T En
 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .00- <.002 <2 mm 
* ** mm .O02mm mm 

F39 0-30 Ap vf s~g 39.9 43.0 17.1 1 
F40 30-60 C1 f & 54.2 o1.. 14.5 sL 
F41 60+ C2 fr stg 59.5 26.6 14.0 sI 

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Coarse Sand Sand Sand kine Slit Silt Silt 

Sand 1-S .5-.25 .25- Sand .05- .02- .OUS
a-trm mm mm 0.1mm 0.1- .02mm oOO5mm .002mm 

. 05.am 

F39 1.1 3.7 b.7 16.1 12.3 32.4 9.1 1.5 
F40 1.3 7.2 12.3 22.7 10.7 22.7 7.6 1.1. 
k.41 9.b 12.7 	 11.2 17.5 8.6 20.4 5.8 0.4
 

No. pH pH EC Total Organic CaC03 Avail. CEC
 
1:5 	 1:1 mmhos N Matter (%) P meq/A00g 

(%) (%) (ppm) 

F3b S.o 7.6 	 0.35 0.32 1.86 10.0 8.74 J2.2 
F40 8.9 7.6 	 0.30 0.28 1.14 9.2 9.2 27.7 
F41 6.6 7.i 	 0.30 0.28 1.07 8.6 11.5 25.5 

*vf- very few (<5% by volume) ** g-gravel (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 mm)
 
fr-frequent (15-40% by volume) b-boulders (>250 ma)
 
vfr- very frequent (40-0% by volume)
 

(from .ou 9.ujdjLj. £r Soil Profile ,Des,,cription, AO, 1977) 

* * 	 c-clay s-sand
 
I-loam si-silt
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bIILIQELESTE 

bnIL IFORNATIpGN 

Classification: TYPIC TORRIORTHENT, COARSE LOAMYt MIXED, CALCAREOUSg 
ISOHYPERTHERNIC FAMILY 
Date and time described: May 16, lbbi 
Authors: J. King and T. Forbes 
Location: 
 140 2' N 450 9 E, 30km east of Ibb, Just north of trail 
from Udayn to .Lays (Tihama), JiJ00 from Wadi Annah
 
Elevation; IlOOm
 
Physio~raphic position: Convex footalope
 
Topography of surrounding country: Roiling
 
Microtopography: Nilt
 

tope: 15%
 
Land use: Range land, jrazing. 
Similar soiLs In the Immediate area
 
are terraced but many of these terraces are loner farmed
 
Clinate: L. AnnuaL rainfall: 450mm, 2. Soil moisture regime: Aridic, 
3. Soil temperature regime: Isohyperthermic
 

SULL j~IukI-MAJI CN 

Parent material: 
 Calcareous Less, voLcanic and metamorphic rocks 
Drainage class: Well drained 
Moisture conditions: SLightly moist throughout 
Depth to groundwater: Unknown 
.:urface stones or outcrops: Class i, FairLy stony but 60. of surface
 
covered with gravel or stones
 
Evidence of erosion: Severe gully erosion 
Salt 4cnteat: Calcareous 
Human influence: NIL 

GliNERAL JESCkIPTION UF 'THE PRoFILE: Deep brown silt to Loam profile 
with distinct Layering uf sedimentary deposits. Effect of reworked 
Loess dominates soil churacteristics. 

Profile Description
 

Grayish-brown, 10YR 5/2 (moist); gravelly sandy Loam; 
O-lbcm 
 moderate to weak, medium to fine subanguLar bLocky and
 
Ki crumb structure; nonsticky and sLightly plastic (wet);
 

very triable 
 (moist); many micro, discontinuous,
 
random, inpedl interstitiaLl 
open and cLosed pores; few
 
sharp volcanic and metamorphic fresh gravel;
 
calcareous; 
common fine roots; abrupt, wavy boundar).
 

C 
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11L; Grayish-brown, IOYR 5/2 (moist); stony -ravelLy sandy 
15-35cm loam; 
 moderate to weak, medium to fine subanguiLar 
K2 blocky and crumb structurre; nonsticky and lightly 

plastic (wet); very friable (moist); many micro, 
discontinu-us, random, .nped, interstitiaL, open and
 
closed pores; few sh&rp volcanic and metamorphic fresh
 
graveI; calcareous; common, fine roots; abrupt, wavy
 

boundary.
 

lilt; Brown3 10 Y' 5/3 (rol at); slightly stony, gravelly
35-85cm Loam; moderate, wedluu, to tine, subangutar blocky and 
K3 crumb structure; non ticky and nonplastic (wet); 

rrICLL (( molt); co"Uoin micro and very fine, 
discontinuous, inpedt interstitiaLt open pores; Iresh, 
frequent, rounded vol.canic and metamorphic stones and 
sharp "ravel; c5,-wonj inedium to coarse, distinct, cLear 
tyhi-e calcareous nodules; calcareous; few fine roots; 
diffuse, wavy boundfry. 

[VC Light browninh-gray, IOYR 6/2 (moist); a few streaks of 
95-1ica darker material reseiiibling material above; sLightLy 
K4 stony siLt loam; moderate medium to tine, subangular 

blocky structmr, ; nonsticky and very slighzly plastic 
(wet); firai imoist); many very tine discontinuous, 
randm, lnped, tuhuLar closed pores; fre:quent, Large 
and small, soft and haret IrreguLarp caLcareous, white 
noaules; strongly calcareous; very fow coarse and fine 
roots; diffuset wavy boundary. 

VC Brownish-yeLtLow I)YR 6/6 (dry); cosa-o2 rA coarse, 
lbl+cm distinct, cLearg dark brown, 7.5YR 3/2 mottles; very 
45 sLightly stony silty cLy Loam; strong, very coar3e 

prismat ic to strong subangutar blocky structure; 
slightly sticky, slightly plastic (wet); hard (dry); 
common medium and many fine and very fine, 
discontinuous, vertic"l random,
.xnd inped, tubuLar, 
open and closed pores; frequent small to Largep hards 
irregular, white calcareous concretions; strongLy
 
calcareous; few fine and medium roots.
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AIALYT[CAL DATA S X ii.aiia 


No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Fraig. Coarse Sand Silt CLay CLass 

>2 am Frag. 2-.05 005- <.002 <2 am 
S* mm .002mm mm 

KI 0-15 C f a 56.2 32.5 11.3 s.
 
K£. 15-35 1f 4 57.3 29.5 13.2 sl
 
k3 35-9b fr sag 25.5 48.6 25.9 1
Ii 
K4 95- W 1 IV f agg 9.8 69.1 24.1 OIL 
K5 191+ V vf J3.8 62.2 34.0 sicL 

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Coarse Sand Sand Sand kine S1Lt Slit SiLt 

,and -. 05 .5-.25 .25- Sand .os- .02- .005
2-1mm mm mm .Ol1m .01- .02mm .005mm UO02mm 

. 05rm 

KI 14.3 13.3 U. 7 1.6 5.: 23.8 b.7 0.0 
K2 lo.b 14.4 b.6 11.6 4.11 2i.J 4.1 4.1 

3 5.8 4.6 3.9 6.2 4.9 30.3 15.4 2.9 
K4 1.5 1.0 0.5 1.2 4.5 45.5 17.o S. 
&5 J.6 0.5 0.3 0.8 1.6 37.7 17.5 7.0 

No. p1i pH LC Total Organic CaCO3 AvaiL. CEC 
1:5 1:1 namhos N Matter (%) P meq/lOOg
 

(% ) (A ) ( ppm ) 

i1 8.7 7.v 0.1 0.40 0.96 13.4 12.o8 11.3 
K2 8.9 7.9 0.18 0.22 0.55 10.5 8.28 15.6 
aJ 3.0 7.0 U.bl 0.16 0.31 6.6 6.44 28e2 
K4 fl.3 S.O 0.85 0. It 0.18 7.2 5.2 3.U 
KS 
 J.0 8.0 1.1 0.14 0.26 6.2 10.12 43.0 

*vf- very few (<5% by volume) ** g-gravel (2-75 ma) 
f-few (5-15% by volume) s-stones (75-25U mm) 
fi-frequent ( 15-40% by voLume) b-bouLders (>250 mm) 
vfr- very frequent (40-80% by volume) 

(from GuidejnLie, _= Sr &crittion, FAU# 1977) 

*#* c-cLay -sand
 

1-Loam si-sitt
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"QIL 2ROILE SITE 

CLassification: UDIC HAPLUSTOLL, FINE SILTY, AIXED# [SOTHERMIC FAMILY
 
Date and time descrioed: May 17p 1081 

Authors: J. Ling and T. Forbes 
Location: One km northwest from Salaba Site at Ibb Agricultural 
SchooL 
Elevation: 1d40m 
Physiographic position: Terraced convex slope 
Topography of surroundiag country. iLLy 
Microtopography: Terraced# fLat with waLLs a,,out 1 meter hidh 
Slope: 25A between terraces; 1% on terraces 
Land use: Sorghum and uaize on terraces 
Climate: 1. Annual ri4LnfaLL: 9SOmm, 2. Soil moisture regime: Ustic-

Udic, 3. Soil temperature regime: Isothermic
 

iQIjO INFRMATION
 

Parent miateriaL: Loess deposit with reworked surface modified by
 
farmers to build terraces
 
L)rainage cLass: Well drained
 
Moisture conditions: Slightly moist down to 20cm 
Depth to groundater: No effect on profiLe 
Surface stone:s or outcrops: None 
Evidenmce of erosion: No signiflcant erosLon 
Salt content: Calcareous throughout 
Human influence: Terraced farmin6 has significantLy modified upper JO 
to 150cm 

GENEdAL DESt-.IPT[ON OF THE PROFILE: Jeep dark calcareous silty 

profile with prismatic structure over Liaht brown loess deposito 

Profile Description
 

Ap Dark brown, IOYR 3/2 very dark greyish-brown (moist), 
0-20cm iOYR 4/J dark brown (dry rubbed); silty clay Loam; 
L6 moderate medium to fine subanguLar bLocky and crumb 

structure; nonsticky and sLLghtly pLastic (wet); firm 
(moist); a few fine and many microy discontinuous
 
random, inped, tubular and interstitiaL open pores;
 

slightly calcareous; many fine and medium roots; clear,
 
wavy boundary.
 



20-6Ucm 


jC7 


Cl 
6U-140c. 
K8 


Cilca 

14 0 -lTOcm 


KL' 

CIlica 
170+ca 


KIO 


21b 

Dark brown, IOYR 3/2 very dark jreyish-brown (moist); 
iOYM 4/2 dark greyish-brown (dry rubbed); silty clay 
Loam; slightly sticky and sliahtLy plastic (wet); very 
hard (dry); very strong coarse coLumnar to strong 
.ediu.n subangutar blocky structure; a few fine and 
common micro, inped, discontinuous, rdandom, tubular and 
interstitial open pores; calcareous; common fine and
 
medium roots; graduaL and wavy boundary.
 

Dark browny 7.5YR 3/2 (moist); siLty clay Loam; sticky 
and plastic (wet); very firm (moist); very strong 
coarse columnar to coarse subanguLdr bLocky structure; 
common fine and very filne discontinuous, random, inped, 
tubular, t&nd vesicular, open and closed pores; a few 
small, soft, irregular calcareous nodules; xans, fine, 
distinct, diffuse, white calcareous mycelia on peds; 
strongly caLcareous; very few pieces of pottery; a few 
fine roots; a few fresh, volcanic graveLs; diffuse,
 
irregular boundary.
 

Light yellowish-brown, IOYR 6/4 matrix with dark brown 
IOYR 4/J material In cracks and forner pores; silt 
Loam; firm (moist); slightly sticky and slightly 
p Las! ic ( we t ); common fine and many micro, 
discontinuous, random, inped, tubular open pores; mazny 
fine, distinct, diffuse calcareous myceLia; very few
 
small, hard, angular, yeLlowish caLcareous noduLes;
 
very strongly calcareous; a few fine roots; cLear, wavy
 
boundary.
 

Very pale brown, iOYx 7/4 (id.,y); common, medium 
distinct, clear, brownish material in tubular pores; 
very slightly gravelly silty clay Loam; slightly 
pLastic and nonsticky (wet); slightly hard (dry); 
common fine and many micro, discontinuous random 
Inped, tubuLar, open pores; very few small hard, 
.greyishg anLular, calcareous nodules; Xew, fine, faint, 
clear, white calcareous myceLia; strongly calcareous; a 
few fine roots.
 



-------------------------------------------------------------------------
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ANAYiT(AL DAT EOJ SIT " 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Erag. Coarse Sand Silt CLay class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* ** mm •002mm mm 

£6 0-20 Ap vf g 5.2 63.1 31.7 sIcL 
K7 20-60 13 vf J.1 64.2 11.b scL 
X8 60-140 C1 f - 4.8 59.0 36.2 sicL 
K9 140-17) 11Cca vf g 3.7 66.8 2b.5 siL 
£10 170+ lllCca vf g 4.4 65.5 30.0 sicl 

No. Very Coarse Medium Fine Very Coarse Medium Fine 
Coairsc Sand Sand Sand Fine .SiLt SiLt Silt 

Sand i-.05 .5-.25 .25- Sand .05- .02- .005
2-1mn mm mm .01mm .01- .02mm Ud05Amm .O02mm 

.05mm 

Kb 0.6 O.b 9.3 1.0 2.9 41.0 15.4 6.8
 
K7 0.2 0.3 0.J 0.6 2.2 J5.5 13.4 1J.3
 
K6 0.2 0.2 0.2 0.6 3.6 3b.2 11.8 11.1
 
K% 0.1 0.2 0.2 0.4 2.4 47.3 14.') 4.9
 
X10 0.5 0.3 0.1 0.2 3.4 42.0 3.7 1&.9
 

No. pil pH EC Total Orjanic CaCO3 AvaiL. CAC
 
1:5 	 1:1 mnhos N Matter (%) P meq/lOOg 

(%) (4) (ppm) 

Kb 8.2 7.7 0.21 0.38 2.7. 6.6 0.,2 3b.2 
K7 8.4 7.7 0.21 0.32 3.05 8.4 0.46 41.9 
K8 8.3 7.7 0.22 0.20 2.2 10.8 0.46 42.9 
K9 8.6 7.9 0.27 0.12 0.77 15.6 0.12 28.8 
11 9.0 7.7 0.27 0.18 0.56 23.0 0.92 2S.9 

*vf- very tew (<5% by volume) ** &-,ravel (2-75 mm)
 
f-f-ew (5-15% by volume) s-stones (75-250 am)
 
fr-frequent (15-40% by volume) b-boulders (>250 mm)
 
vfr- very frequert (40-80% by volume)
 

(Irom Gu .deliesJ =QSoi Profile Description, FAC, 1977) 

*-* c-clay s-sand 
I-Loam si-silt 



1TLf INUORAXATION 

Classification: UDIG HAPLUSTOLL, LOA.MY-SKELWALr MIXED, iGIHERMIC
 
FAMILY 
D.te and time described: May 17, Ib.i. 

Authors: J. King 
Location: About 1km south of Ibb on gravel road 3O0m east of and 
paral.el to Ibb-Ta.z road. 
Elevation: 1860m 
Physioraphic position: Terraced (formerly convex) coLLuvia
 
footslope 
Topography of surrounding country: Steep to roLLing; topographyj 
footslope of volcanic mountain 
Microtopumruphy: Land has been terraced
 
Slope: 15% "etween terracesp O.F% on terrace
 
Land use: Mostly sorghum and maize
 
Climate: 1. Annual rainfaLL: iO00mm, 2. SoiL moisture regime: Ustic-

Udic, 3. SoiL temperature regime: Isothermic
 

Parent material: Volcanic angular and some rounded graveLs and 
stones, probably mixed with some loess 
Drainage class: Well drained 
Moisture conditions: Moist throughout 
Depth to groundwater: No effect on profile 
Surface stoaes or outcrops: Some loose stones on surface resembLes 
desert pavement 
Evidence of erosion: No significant erosion 
Salt content: No alkali; some calcareous material with depth 
Human influence: Terraced 

GENERAL DESCRIPTION OF THE'PROFILE: Deep, dark coLiuviaL material of
 
volcanic origin. ProfiLe becomes increasingly WaLcareouj with depth.
 

Profile Description
 

Ap Dark brownp IOYk J/2 (moist); sLightLy stony and 
0-27cm gravelly silt Loam; slightly sticky and slightly 
Ki1 plastic (wet); friable tmoist); weak medium to fine 

subangular blocky and crumb structure; many micro and
 
very fine discontinuous, random, Inped, tubuLar, open
 
pores; a few fresh volcanic stones and gravel
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(resembling desert pavement on surface); sLightLy
 

calcareous; common fine and medium roots; clear, wavy
 

boundary*
 

11B Very dark. &6reyish-brownj IOYR 3/2 (moist); very stony
 
2 7 -54cm clay Loam; slightLy sticky and slightly pLastic (wet);
 
K12 	 friable (moist); moderate medium subanguLar uLocky to
 

crumb structure; many fikke and micro discontinuous,
 

rlandom, inped, tubular aixd interstitial, open pores;
 

very frequent fresh voLcanic stones and gravet; many
 
fine, distinct, clear, white caLcareous myceL;
 

strongLy catc-reous; coamon fine and ai few medium
 

roots; clear, wavy boundary.
 

I 118 Very durk greyish-brown, OYR J/2 (moist); graveLly
 
54-84cm Loam; sLightLy sticky and slightly pLastic (wet);
 

K13 	 friable (moist); moderate medium suoangular bLocky to
 

crumb structure; many micro and very fine#
 
discontinuous, random, inped, tubul.ar, open pores; very
 

frequent fresh volcanic gr4vel and a few fresh volcanic
 

stones; wany fine, distinct, clear, white, c&Icareous
 
mycetLia; a few fine and medium roots; strongly
 

calcareous; ctear, wavy boundary.
 

IVC Dark brown, 7.5 YR 3/2; ar&1feLLy, stony siLty cLay
 
84-224cm Loam; sLightLy sticky and sLightLy plastic (wet);
 
KI4 	 friable (oist); many micro and common fine,
 

discontinuous, random, Inped, interstitial and tubuLar
 

pores; very frequent fresh vol.canic graveL and stones;
 

many fine, distinct, clear, white, calcareous myceLia;
 

strongly caLcareous; a few fine roots; cLear, wavy
 

boundary.
 

http:tubul.ar
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ANALYTICAL DATA kjQ& SITE .L 

No. Depth Horizon Coarse Size TotaL 1ota Total Texture 
(cm) Frag. Coarse Sand SiLt CLay Class 

>2 mm Frag. 2-°0S .05- <.002 <2 m 
S *1 mm .002mm mm 

kll 0-27 Ap f s,d 27.7 51.b 20.4 oiL
 
K12 27-54 11B vfr s1g 2b.7 3J.5 30.8 CL
 
k13 54-84 1Ild vfr gs 41.5 36.5 21.d i
 
K14 84-224 IVC vfr 91S 54.0 223.. 22.1 scL
 

No. Very Coarse Mcdium fine Very Coarse Medium Fine 
Coarse Sand Sand Sand Fine SiLt SiLt SiLt 

S.Aldd 1-.05 .5-.25 .25- Sand 005- .U2- .005
2-1mm lam Um .01ium .01- .02am .OQS0iua .002mm 

. 05mm 

Kll 6.9 4.4 J.0 5.6 7.8 3.1 1,3.5 5. 
X12 12.0 4.9 3.5 5.2 4.1 22.4 10.0 6.5 
LI i 9.1 6.9 6.1 19.4 114.8 4.414.3 S.l 
K14 18.1 13.2 7.7 9.0 5.5 16.2 6.3 1.5 

No. pH pH Ec Total Organic CaCO3 AvaiL. CEC 
1:5 	 1:1 Uahos N Matter (%) P meq/100g 

(%) (%) (ppm) 

KII 8.7 7.7 0.21 0.28 1.66 8.6 6.44 2.) 
K12 8.7 7.8 0.23 0.24 1.02 8.8 2.76 42.6 
K1.3 8.6 7.8 0.2J 0.14 0.95 9.2 3.22 38.0 
K14 13.6 7.6 0.28 0.12 0.26 9.4 4.6 34.8 

*vf- very few (<5% by voLume) ** g-gravel. (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 mm)
 
fr-frequent ( 15-40% by voiLume) b-bouLders (>250 sm)
 
vfr- very frequent (40-80% by volume)
 

(from .ideline Jsi SQii frofit! Descriotial FAut, 1977) 

S** c-cLay s-sand 
L-loam si-silt 
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SUOlL PROFILE SITE g 

UITE INFORMATION 

Classification: TYPIC TOkMIORTHENT, CUARSE LOAMY, MIXEDt 
HYPERTHE&MIC
 
FAMILY, IRRIGATED PaASE
 
Date and time described: May 24, 1981
 
Authors: J. King
 
Location: Just across 
the Wadi Abida Irom the villa4e of AL Hussan At
 
Ghujlah on the farm of Mr. M. Ahmet Ben-GhLal in the Mareb governate
 
150 2bv N, 450 250 E
 
Elevation: 102Sm
 
PlyS1o0raptj r: o< . txOLI: Plain
 

Topography of surrounding country: i'Lat
 
Mlrotopo raphy; FieLd 20m x 20m between bunds 50ca high
 
slope: Almost flat (2% slope)
 
Land use: Wintezr wheat stubble; winter wheat, oarley or sorghum on a
 
four-year rotation with alfalfa; the exact 
time of rotation determined
 
by alfaLfa yields
 
Climate: Annual rainfall is 50-IUOmm/yr. gain comes in irregular
 
showers in two distinct seasons: March-May and July-August. In
 
winter, temperatures range from freezing to 370 C. 
In summerg from 17 0C
 
to 41 0 C. (page -11 in Electrowatt). CLimate: 1. AnnuaL Rainfall:
 
>2i0 mm, 2. Soi Moisture Regime: Aridic, 3. Soil Temperature Regime:
 
flyperthermic
 

SQL N LLQi
 

Parent material: Recent alluvium
 
Drainage class: Well drained
 
Moisture conditions: Dry 0-55cm, slightly moist 
 55-105cm, moist
 
I0S-150cm
 
Depth to grounawater: 30m in nearby well
 
Surface stones or outcrops: None
 
Evidence of erosion: None
 
Salt coatent: Calcareous
 
Human Influence: Irrigated land surrounded by bunds 50cm high. 
Goat
 
and sheep manure added to field in small quantities juist prior to
 
cropping
 

GENERAL DESCRIPTION O" THE PROFILE: Evidence of profile development
 
is Limited to concretions of fine textured material wich have the
 
same color as the matrix. These concretions are smL (about 2mm),
 
but present in the 10-55cm horizon and increase in size to about 5mm)
 
with depth until the 105-1!5cm horizon, boLow which they are not
 
present.
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A2 

O-lOcm 
KI 

s21 
10-S5cm 

K16 


B22 

55-105cm 

K17 


t23 
i0S-125cm 

K1S 


C 

125-lSOcm 
K19 


IIC 

150+cm 

KZ0 


Profile Description
 

Very pate brown, IOYR 7/3 (dry); Loam; moderate mediumu 
to fine subangular blocky to crumb structure; 
nonsticky, slightly plastic; soft (dry); many line 
tub'.Lar pores; strongly calcareous; common medium to
 
fine roots; clear, wavy boundary.
 

Very pale brown, 10YR 7/3 (dry); silt lotam; moderate 
coarse to medium, subangular blocky structure; sightLy 
stickye slightly plastic; soft (dry); t:w fine tubular
 
pores; frequent small soft, angutar pale brownt nodules
 
of fine materials same color -"s matrix; strongly
 
calcareous; few micro to fine roots; jradual, wavy 
boundary.
 

Brown, iUYR 5/3 (moist); silt Loam; moderate coarse to 
fine subanguLar blocky structure; slightly stickyt 
slightly plastic; friable (moist); common fine tubular 
pores; frequent medium soft anguLar paLe brown, nodules 
of fine materials the same color as the matrix; 
strongly calcareous; few ,-edium to fine roots; abrupt, 
smooth boundary. 

Yellow brown, IOYR 5/4 (Lmoist); s L[tLoam; moderate 
coarse to fine subangulau "locky and platy structure; 
sLightly sticky, plastic; firm (moist); common fine 
tubular pores; strongly calcareous; few micro to fine
 
roots; abrupt, smooth boundary.
 

Light yeLlowiph-brown, IYR 6/4 (moist); siLt Loam; 
moderate coarse to fine subangular bLocky and pLaty 
structure; nonsticky, nonplaszic, very friable (moist); 
strongLy calcareous; tubular pores; few micro and fine 
roots; abrupt, smooth boundary. 

Very pate brown, IOYR 7/3 (moist); sand; structureless;
 
nousticky, nonplastic; loose non-coherent moist (dry);
 
strongly calcareous; no roots.
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~AALYTICAL DlATA F2R SiITE " 

No. Lkepth lorizon Coarse Size otaL Total "ota0. Texture 
(cm) IFrag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-05 .05- <.002 <2 m 
* ** mm .002mm Mm 

.15 0-10 A2 - - 38 48 14 1 
K16 10-55 B21 - - 38 54 8 sil 
K17 55-105 B22 - - 30 56 14 all 
KI 105-125 B23 - - 32 54 14 siL 
K19 125-150 C - - 32 56 12 sit 
K20 150+ [I; - - a0 6 4 a 

Not pH EC Organic LaC03 Avail. TotaL.
 
1:1 	 wmhos Matter (%) P N 

(%) (ppm) (%) 

)(15 7.( 0.97 0.77 15.2 -.30 0.20 
i ib 8.0 0.40 0.66 11.4 1.84 0.22 
K17 8.1 0°O0U 0.5S 10.8 J.22 0.12 
Y.16 8.2 0.39 0.51 9.5 1.84 0.10
 
K1b 8..6 0.32 0.33 8.2 1.84 0.16
 
K20 8.3 0.15 0.10 6.8 1.84 0.08
 

*vf- very few (<5% by volume) ** g-graveL (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 am)
 
jr-frequent (15-40% by volume) b-bouLders (>250 mm)
 
vfr- very frequent (40-80% by volume)
 

(from Guideline J ar Sgil PrAii.L Descrijtion, FAft 1.977) 

*** 	 c-cL s-snnd 
t-Loam si-slLt 
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5U" MQL SITE ILE 

SITE INkLRMAXION
 

CLassification: TYPI(, TOkRIFLUVENT, CUAkSR LOAMY, kIXEU, fYPE ETHERMIG
 
FAMILY
 
Date and time described: May 25, 19di
 
Authors: J. King and A.E. Abu Ghanem
 
Location: 200m south of main road 2.Skm west o± Ma'ribr 150 251 N, 450
 
20' E 
Elevation: IOOm
 
Physiographic position: On fL.t surface of deeply dissected terrace
 
Topography of surroundinu country: Badlands
 
Microtopo~raphy: Severel;- eroded ancient abandoned terraces
 
Slope: 30 or S%
 
Land use: Low intensity grzinal
 
Climate: 1. Annual Rainfall: >200mmt 2. Soil Moisture kegiae: Aridic,
 
j Soil Temperature Regime: fyperther-ic.
 

SOILJ 1NkOj4ATIQN
 

Parent material: ALLuvium transported by water diverted by ancient 
Sabean dam 
Drainage class: WelL drained 
goisture conditions: Dry 
Depth to groundwater: About 50m
 
Surface stones or outcrops: None
 
Evidence of erosion: Extensive jully erosion
 
Salt content: Nonev calcareous
 
Human influence: Originally accumulated because of 'gcient Sabean
 
Irrigation systems
 

GENERAL DESCIPTION OF Tili PROV1ILL: Uniformp pale brown appearance
 
throughout.
 

Profile Descritption
 

C Light yeLLowish-brown, 10YR 6/4 (dry); siLt Loam; 
0-45cm moderate medium to very fine subanguLar blocky 
K21 structure; slightly sticky, slightly plastic (wet); 

hard (dry); few fine tubular pores; few micro to fine
 
roots; strongly calcareous; clear wavy, boundary.
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IIC Pale brown, IOYMt 6/3 (dry); sandy Loam; 
 weak coarse to4 5-b7cm very fine subangular blocky structure; nonsticky,
K22 nonpiastIc, soft (dry); commola fine tubular pores; 

strongLy caLcateous; no roots; graduall irregular
 
boundary.
 

i11L Light yeLLowish-brown IOYR 6/4; (dry? siLt Loam;
6 7-85cm moderate coarse to fine subanguLar blocky structure;

f23 slightty sticky -slightly plastic (wet); hard (dry);


few fine tubular pores; strong1.y caLcareous; no roots;
 
clear, wavy boundary.
 

IVC Light yeLLowish-brown IOYR 6/4 (dry); Loam to sandy
85+cm 
 Loam; weak uiedium to fine subanguLar blocky structure;

X24 nonsticky, nonplastic (wet); slightly hard (dry); few
 

flie tubular pores; strongly calcareous; no roots.
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ANALYTICAL DATA E"Ok ELli 

No. Depth Horizon Coarse Size I'otaL Total Total Texture 
(cm) Frag. Coarse Sand SiLt ClaY CLass 

>2 Mm kfrag. 2-.05 .05- <.002 <2 am 

* ** mm .002mm mm 

k21 0-45 C - - 22 64 14 oiL 
k22 45-67 11C - - 72 22 6 s 
K,23 67-85 111C - - 28 b3 4 sil 
K24 81+ KVC - - 48 44 8 I-s 

No. pH EL. Organic CaECOJ Avail. Total
 
1:1 amhos Matter (%) P N 

(%) 	 (ppm) (%)
 

K21 7.5 5.0 U0.3 20,6 4.18 0.14 
K22 7.4 5.3 0.16 16.5 1.38 0o1O 
L23 7.4 1390 0.55 IJ.2 5.58 0.26 
K24 7.4 2.6 0.26 12.4 3.28 0.24 

*vI- very few (<S% by volume) ** g-graveL (2-75 aum)
 
f-few (5-15% by volume) s-stones (75-250 am)
 
fr-frequenL (15-40% by volume) b-boulders (>250 mm)
 
vfr- very trequent (40-80% by volume)
 

(from ui(gdeLines Ilux iRL Profile De.cription, FAQ, 1877) 

** 	 c-cLay s-sand
 

LI- o,,I si-silt
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Classification: IYPIC TORRIORTHENT# COARSE LOAaYp MXlhot ISOTHEkAit
 
FAMILY
 
.ate and time described: Jay 2z,, ils 

Authors: J. king 
Location: At new experiment farm 17 km northwest of Sadahj west of 
wain road to Saudi Arabia 
Elevation: 1910 m 
Plysiograp lic position: P .ain 
Topography of surrounding country: FLat 
Mi crotopo raphy: None
 
slope: 10, 2%
 

Land use: Sparse, Low native .- rasses and broadLeaves
 
utlmtte: 1. Annual 2alnfalL: 200 mmt 2. SoiL Moisture Regime: Aridic#
 
3. Soil lemperatuwe Regime: isothermic.
 

SULL~ INFORMATION 

Parent material: Ailuvial and colluvial materiaL 
trom sandstone and 
granitic outcrops in mountains, loess 
orainage class: WeLL drained 
goisture conditions: Dry throughout
 
Oepth to groundwater: Unknown, but no elfect on profile 
Surface stones or outcrops: None 
Evidence of erosion: None at site--guiLy erosion in region 
Salt content: Calcareous 
Human influence: NiL 

GUNERAL DESCkIPTLON iF TH- PRUFILE: Light colored siLt cap over a 
burried A horizon. Beneath the burried A horizon there is a horizon 
witich is Lighter than the &reiLtic- horizont but still darker than the 
LIC material beneath. A Lithologic discontinuity with sandier texture 
Is observed beneath the iL horizon. 

Profile Description
 

Light yelLowish-brown, 10 YR t/4 ( dry); slightLy 
0-Scm jraveLLy sandy loa; moderate thin platy in the surface 
K25 	 1cm then moderate to medium to very fine suban4uLar
 

bLocky structure; nonsticky, nonplastic (wet); slightLy
 
hard dry; few medium tubular pores; few angular gravel
 
fragments; strongly calcareous; common very fine roots;
 
cLear, smooth boundary.
 

L 
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IhA Dark brown, 1OYR 3/3 (dry); sLightly graveLLy sandy
 

moderate coarse to fine subanguLar blocky
5-16cm Loam; 


x26 structure; nonsticky, nouplastic (wet); slightLy hard
 

fine tubular pores; few angular weathered
(dry); few 


stones and gravel; strongly calcareous; common very
 

fine roots; clear, wavy boundary.
 

L182 Dark yelLowish-brown, 10Y1 4/4 (dry); sLightly gravelly
 

loam; moderate coarse to fine subangular bLocky
lb-47cm sandy 

sLightLy
K27 structure; nonsticky, slightly plastic (wet); 


(dry); few fine tubular pores; few weathered
hard 

angular gravel fragments; common calcium myceLIa;
 

strongLy calcareous; common very fine roots; ctearg
 

irregular boundary.
 

tic Lijht yelLowish-brown, 10¥h 6/4 (dry); stlightLy stony
 

47-h0cm and gravelly sandy Loam; moderate medium to fine
 

n28 subanguLar bLocky structure; nonsticky, nonpLastic
 

(wet); slightLy hard (dry); few fine tubuLar pores; few 

anjular weathered stones and 4raveL; strongly 

calcareous; common very fine roots; clear wavy 

boundary. 

IIL Reddish-yeLlow, 5YR b/6 (dry); sLightly stony and
 

9)-150cm graveLLy sand; structureless; nonsticky, nonpLastLc
 

L2. (wet); loose, noncoherent (dry); few angular weathered
 

stones and graveL; strongly calcareous; cowaon very
 

fine roots.
 



--------------------------------------------------------------------
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AAH"YTICL~ D~ATA E"Q SLTR "k 

No. Depth Horizon 
(cm.) 

Coarse 
Frag. 

Size 
Coarse 

Total 
Sand 

Total 
Silt 

Total 
Clay 

rexture 
Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* ** mm .o002mm mm 

K25 0-5 c 
 f g 72 16 12 st
 
k26 5-16 IA f st 
 6) 28 	 12 
 at
K27 16-47 IlB2 
 f 9 64 24 12 st 
K28 47-90 ILCf sg 78 12 10 81
K29 90-150 	 IIC 
 f ste 91 1 8 s
 

No. pH EC Oralanic CaCUJ Avail. 
 Total
 
1:1 	 mmhos Matter (%) P N
 

(%) (ppm) (%)
 

X25 S.o 	 0.15 3.38 6.8 
 2.76 0.14
 
K26 8.1 0.15 1.12 
 6.4 3.68 0.44
 
K27 o.2 O.Ib 0.64 
 6.4 ..30 0.16
 
K28 8.2 0.51 0.21 5.8 
 2.46 0.20
 
K2V 8.4 0.56 O.1 
 5.6 3.6d 0.12
 

*vf-
 very few (<5% by voLume) ** -graveL (2-75 mm)

I-few (5-15% by voLume) 
 s-stones (75-250 am)

fr-frequent ( 15-4U% by volume) 
 b-boulders (>250 mm)

vfr-. very frequent (40-80% by volume)
 

(irrom Guidelines L. Sal fRxIjtj fescrintin, FAOr 1977) 

c-c Lay 8-sand
l--loam si-silt 
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SIEINFOkAT IUN 

Classification: TYPIC CALCLIORTHID, CUARSE LOAAYP MIXED$
 
ISOHYPERTHIERMI FAMILY
 
Jate and time described: JuLy 12t UI81 
Authors: J. king 
Location: One km south of Souk At Uraysh, roadcut on west side of 
Taizz-Hudaydah road. 130 23' N, 430 382 E 
iiLevation: 445m 
Physioaraphlc position: Gently convex slope nea, summit of rise 
TopoAraphy of surrounding country: AlluviaL plain with scattered low 
hills with volcanic outcrops 
Microtopography: None 
Slope: 12% or 50 
Lund use: Low intensity grazing 
Climate: No accurate dataw but rainfaLL more similar to Tihama than
 
T2iaz. ProbabLy In the nei,&hborhood of 400 mm coming In erratic storms
 
durin.& the summer months. With the use of bundst poor crops of 
mlLtet--apparently mainLy for forage rather than grain--are grown in 
this region on the fl-at Land. 

1. Annual RainfaLL: 3dJOLum
 
-. Soil Moisture Regime: Arldic
 
3. -u l Te,-perature Regime: Isohyperthermic 

Parent material: PredominantLy derived from granite and basalt 
aLluvium 
Drainage class: WeLL drained (Class 4) 
Moisture conditions: Dry throughout 
Depth to groundwater: Unknown# but probably 50+m. No effect on 
profilte 
Surface stones or outcrops: Gravelly to stony desert pavementv class
 
2 
Evidence of erosion: Moderate gully erosion in the Immediate area
 
Salt content: Calcareous 
Human influence: NIL
 

GENERAL DESCRIPTION OF THE PROFILE: Strongly caLcareous in very 
gravelLy, slightly stony alluvium. 0-15cm no visible carbonates# 
15-45cm powdery caLcite also calcite plating out on rocks; 45-70cm
 
caLcareous horizon; 70-200cm very few fine caraonate nodules. Some of
 
the alluvial rocks and gravel showed advanced weathering.
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Profile Description
 

A Dark brown, lOYR 3/3 (inoist) and Light yeLLowish-brown, 
0-15cm LOYR 6/4 (dry); gravelly, sLightly stony silty clay 
K30 Loam; moderate medium to fine subanguLar, blocky 

structure; nonsticky, slightly plastlcp very friaDle 
(moist); Loose noncoherent (dry); few, fine tubuLar 
pores; strongly caLcareous; few fine, common very fin: 
roots; clear, wavy boundary.
 

I Ilca Pale Drown, IOYR 4/3 (moist and dry); very gravelly, 
15-45cm sLightLy stony sandy clay; moderate medium to fine 
Kai subangutar blocky structure; slightly sticky, slightly 

plastic (wet); very friable (moist); slightLy hard 
(dry); very few fine tubular pores; strongly 
calcareous; common fine, few very fine roots;a abrupt,
 
wavy boundary.
 

IICca Pale Drown, 10YRi 6/3 (moist), white, 1OYR 8/1 (dry);
45 -70cm very jravelLy, slightly stony sandy Loam; moderate
 
K32 medium to fine subanguLar blocky structure; slightly
 

sticky, 
 slightLy plastic; very friable (moist);
 
slightly hard (dry); stronGiLy calcareous; very few very
 
fine roots; abrupt, smooth boundary.
 

111C Grayish brown, lOYR 5/2 (moist) and libht Zrey, 1OYP 
70-200cm 7/1 (dry); very graveltyp slightty stony sandy Loam; 
K33 weak medium to fine subangular blocky structure; 

nonsticky, slightly plastic (wet); very friable 
(moist); soft (dry); very few fine tubular pores;
 
strongly calcareous; no roots.
 



------------------------------------------------------------------------
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ANALYTICAL VATA E"k d.ITE L 

No. iepth Horizon Coarse Size Tutal Total TotaL Texture 
(cm) Fra'A. Coarse Sand -ILt Clay Class 

>2 Vm Frag. 2-e05 005- <.002 <2 am 

* ** mm .002mm mm 

K3O 0-15 A f gs 15 58 27 sicl 

K.;I 15-46 lIca fr S Ib 5. 1.9 ;6b scL 

L32 45-70 CIIc- fr ats 55 JO 15 sL 
.JJ 70-200 111( fr as 75 16 9 at 

3
No. pH EC Organic caCU Avail
 

1:1 	 ,mmhos Matter (%) P
 

(%.) (pm )
 

KJO 7.7 0.2 0.90 9.6 3.68
 
Ki1 7.4 7.7 0.57 13.8 1.92
 
KJ2 7.4 5.7 0.6 i 40.2 I.e4 
K33 7.5 4.9 0.6J 11.0 I-22 

*vf- very lew (<5% by volume) ** g-4ravel (2-75 mm)
 

f-few (5-15% by volume) s-stones (75-250 am)
 
fr-frequent (V5-40% by volume) b-boulders (>250 mam)
 
vf,'- very frequent (40-80% by volume)
 

(frow ',UJ1~jUne £A dLi. Pro-Ttj Deacritition, F-Au, L977) 

*** 	 c-clay s-sand
 

1-Loam si-siLt
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WQ1L ME=~A M~ih 

ajIZ 1hNFORMATIQN
 

Classification: TYPIC CALCIORTHID, LOAMY SK/LETAL, XIXED, 
ISOHYPEkTHERMIC FAMILY 
Date and time described: July Ij, 1h81 
Authors: J. king and A.E. Abu Ghanem 
Location: 6km northeast of Souk AL 
Uraysh 40m east of TC, iz-Hudaydah
 
Rd , 130 91 N 430 41# E
 
k-tevation: 4b5m
 
Physiographic position: 
 Gently concave slope near toot of a Low hiLl 
Topography of surrounding country: ALLuviaL plain with scattered Low
 
hilts with volcanic outcrops
 
Microtopegraphy: 
 Bank of shallow erosion gulLy
 
Slope: Sloping 9% or 50
 
Land use: Low intensity grazing
 
CLiMate: No accurate data, but rainfall more similar to Tihama than 
to Taizz. ProbabLy in the neighborhood 
of 400mm coming in erratic
 
storms during the summer months. With the use of bunds, poor crops of
 
miLlet, mainly apparently for foraAe rather than 
grain, are grown in
 
this region on the flat Land.
 

0 0
1. Annual rainfall: 3 mmy 2. Soil moisture regime: Aridic, 3. Soil 
temperature regime: Isohyperthermic 

Parent material: Basalt rocks and caLcjreous Loess 
Drainage ctass: CLass 4, well drained 
Moisture conditions: Slightly moist 15-40cm depth

Depth to groundwater: Unknown, but probably more 
than 50m, no affect
 
on pitfiLe 
Surface stones or outcrops: Class 2, stony. GraveL and stones cover
 
the entire surface of the soil. 
Desert pavement.
 
Evidence of erosion: Slight gully erosion
 
SaLt content: Calcareous 
Human influence: None
 

ULtNERAL DESCkLP'ION OF THE PROFILE: Strongly calcareous throughout,

but no visible carbonates 0-8cm. 
 Carbonates forming myceLgia and
 
pLating out on rocks 8-38cm; carbonate nodules very common at 38+cme
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Profile Description
 

Cl Very dark greyish-brown, IOYR 3/2 (moist) and brown,
-Scm IOYP 5/.J (dry); very AravetLy L.am; weak fine to very

K34 	 fine ,t.abanjuLar blocky structure; sLightLy sticky, 
.lighti-y ptastir- (wet); very friable (moAst); soft 
( dry); strongly catcreous; few micro rocts; clear, 
w#evy .hoULCdrye 

C2ca Brown , 1OYR 4/3 (moiet) and yei-lowish-brown IUYR 5/3
8-38cm (dry); very -ravelty, slightly stony si.t Loam; weak 
K35 fine to Verry fIne, subanguL ,l btocky structure; 

slightty sticky ard sLightly pLastic (wet); very 
friable (moist); soft (dry); very few very fine tubular 
p'ores: carbonate mycelia and pebDle coatings; strongly 
cc.careous; no roots; cteaz, wavy boundary. 

CJca 	 Dark ye'Ltowish-brywn, IOYR 4/4 (moist) and yellowish
38+cia 	 brown, lOY 5/4 (dry); very grovelly , slightly stony 
436 	 silt loam; moderate, medium to very fine subangular 

blocky structure; slightly sticky, slightly pLastic, 
very friable (moist); soft (dry); few, very fine 
tubular pores; very frequent sualL to Large soft 
Lrregutar, whitel calcareous nodules; strongL) 
caLcareous; no roots. 



----------------- --------------------------------------------------------------
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A-SLTC, "ATA k-h o4'TE K8 

No. e pt h Horizon Coarse Size rotaL Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay C Las, 

>2 mm Frag. 2-.05 .US- <.002 <2 mm 
* 4* mm 002mia mm **
 

K34 0-8 Cl kfr 9 41 42 17 L 
K35 8-J8 C2ca vfr gIs 47 46 7 sl 
136 38+ CJca vfr gts 55 38 7 sl 

4-------------

No. p1l LC Urganic CaCO3 Avalt. 
1:1 	 mmhos Matter (p) p
 

(%) (ppmIn)
 

K34 7.6 1,6 1.05 lb.6 3.22 
K35 7.4 10.0 0.85 17.8 J-96 
K36 7.2 7.4 1.05 35.4 00J2 

*vf- very few (<5% by volume) ** u-.'raveL (2-75 mm)
 
f-Few (5-15% by volume) a-stones (75-250 m}n)
 
fr-frequer.t (15-40% by volume) b-bouLders (>250 mm)
 
vfr- very frequent (4U-8U% by voLume) 

( from . eL o oll prfQLLebegeIritlon, F AO, 1977) 

-cLay 

I-Lualn si-SiLt
 

t* s--sand 
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CLassification: 
 TYPIC CALCIuRTHiID 
 LOAMY SKELETALf MIXA,

ISOHYPERTHERMIC FAMILY
 
Date and time described: JuLy 16, 1,I1
 
Authors: J. king

Location: 
 One km north of At Barh 
 on the Taizz-Hudaydan road at 
the
site of the new hatchery east of the road just south of the viLLage
Elevation: 7 10m
 
Physiographic position: Alluvial plainTopography of surrounding country: 
 Plain deeply dissected by wadist
scattered l.ow hills in the plain

Mi crotopography: 
 None
 
Slope: 2% or 10 
Land use: Low intensity rangeland pasture
Climate: 1. 
 Annual rainfall: 300mmt 
2. Soil moisture regime: Arldict
3. Soil temperature regime: Isohyperthermic
 

SO I INUNTION 

Parent material: Primarily catcareoue 
 Lo-ess and alLuvi Ltm with
granitic and basaltic rocks 
Drainage class: 
 Wp l drained
 
Moisture conditions: Dry

Depth to groundwater: SO-80m

Surface stones 
or outcrops: CLass 
 2, desert pavement-gravety to
 
stony
 
Evidence of erosion: 
 Moderate ultly erosion
 
SaLt content: Calcareous
 
Human influence: None
 

GENERAL DESCRIPTION OF 
THE PRu-i'LE: 
 This profile consists of the top
160cm of a freshly dug 
pit about 4m deep. There were visible
carbonates -consisting of some'pLatin" 
 on rocks and occasional soft
nodules- in the 
 top 15cm. Carbonates became more common 
from 15 to
JOcm - resulting in 
a gradual boundary between the 
two horizons of
this profile - and then are uniform to 160cm. Except for an IrrejuLar
sand horizon which marked 
 the end of 
the calcic horizon at 160cm and
extended to about 
2 1Ucm, the entire 4 metess of the 
 soil exposed by
this pit were made up 
of pale brown alluvium with dominant round
weathered gravel and stones with a 
few round boulders.
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Clca 


O-30cm 
K37 


C2ca 

JO-160cm 

K38 


SoIL Survey of the Yemen Arab Republic
 

Profile Description
 

Light yeLLowish-brownt 1OYR 6/4 (dry) brown, IY9 4/3
 
(moist); very gravelly and 
stony silt; moderate very
 
fine subanguLar blocky to very fine 
crumb structure;
 
very friable (moist); slightly sticky, slightly
 
plastic, lightly hard (dry); 
 lew fine tubular pores;
 
very frequent roundedt weathered gravel and stones; few
 
micro roots; strongly calcareous; gradual., wavy
 
boundary.
 

Dark yeLlowish-brownt IYR 4/4 (moist) and Light
yeLlowish-brown, IOYR 6/4 (dry); very graveLLy and very 
stony Loam; moderate fine subanguLar blocky to vory 
fine crumb structure; slLghtly stickyt pLastic; very
friable (moist); slightLy hard (dry); very few fine 
pores; very frequent rounded weathered Cravel and
 
stones; strongly calcareous; very few micro roots.
 



------------------------------------------------------------------------
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ANALYTICAL 2A EM SITE x.
 

No. Depth Horizon Coarse Size Total Total Tutal Texture 
(cm) Frag. Loarse Sand SiLt clay Class 

>2 mm Frag. 2-.05 .05- <.002 <. mm 
* ** mm .O02mm mm
 

K37 0-30 Clca vfr gas 43 50 7 s
 
K3d 30-160 C2ca vfz gs 49 30 21 L
 

No. pH EU Organic CaCU3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(% ) (ppm)
 

K37 7.3 7.7 1. 24.6 3o68 
K38 7.5 2.2 J.63 36.6 3o22 

*vI- very few (<5% by volume) 	 g
£-gravel (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 aim)
 
fr-frequent (15-40% by volume) -boulders (>250 am)
 
vfr- very frequent (40-80% by volume)
 

(from Guidelines £kL aSurProfiLe Di.ntJaan, FAO, 1977)il 

*** 	c-cLay s-sand
 
i-loam sL-silt
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SiITE !NRuLATIUK
 

Classification: TYPIC USTIFLUVENT, CoA"SE LOAMY, MIXED, 
ISOHYPERTHERMIC FAMILY 
Date and time described: July 1., 181 
Authors: J. King 
Location: 1k. north of At iahr on west side of wadi Bahr, 1J O 28' N 
430 42' E 
Elevation: 5 85m 
Physiographic posixion: ALluvial plain
 
Topography of surrounding country: FLat
 
dicrotopography: Small fields 0.1-0.75m; bunds and terraces 0.50 to
 
1.25m high
 
Slope: 10 or 2% 
Land use: Irribated millet, sorghum and date palm 
CLimate: i. Annual rainfaLl: JOOmat 2. Soil moisture regime: Aridict 
3. Soil temperature regime: Isohyperthermic
 

bigil. INFORMATION 

Parent nateraLt: Fine alluvium
 
Drainage class: Well drained
 
Moisture conditions: Moist throughout 
Depth to groundwater: 10--no effect on profile 
Surface stones or outcrops: None 
Evidence of erosion: Undercutting of bank by stream 
Salt content: Strongly calcareous 
duman ifluence: Terraces, bunds, Irrigation, cropping 

GENERAL DESCRIPTION OF THE PROFILE. The profile is pale brown
 
throughout with no Layerink; or horizon development to a depth of two
 
meters, below which is a layer of 
 sand and graveL. These soils are
 
dominant In the wadis of the region.
 

Profile Description
 

C Brown, "1.5YR 5/3 (moist)t and pale brown, 10Y 6/3
0-160cm (dry); siLt loam; moderately strong coarse to very 
KjV(O-1cm) coarse prismatic breakinA to coarse subangular bLocky
 
K40(50-b0cm) structure; sticky, plastic; friable (moist); 6LightLy
 
K41(150-160cm) hard (dry); very few1
 coarse, discontinoust horizontaL,
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Lnped, eLLipsodi&Lt veaicuLar pores; strongly
 
calcareous throughout; common very fine, and few medium
 

rootse
 



-------- -----------------------------------------------------------
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ANALYTICAL DAZA EAM SITE AIQ
 

No. Uepth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2mm Frag. 2-e05 .05- <.002 <2mm 
S* 	 mm .002mm mm
 

K39 0-10 - - - 16 63 21 siL 
K40 50-60 - - - 24 67 9 siL 
K41 150-160 - - - 34 57 a skl 

No. pi! EC Organic CaCO3 Avail. 
1:! mmhos Matter (%) P 

(%) (ppm) 

Kat 8.1 00 . 0.75 18.0 2.30 
X40 8.2 0.J2 l.23 15.6 1.84 
K41 8.2 0.38 0.88 12.4 1.84 

*vf- very few (<5% by volume) ** 
f-few (5-15% by volume) 

fr-frequesit (15-40% by volume) 

vir- very frequent (40-80% by volume) 

(from GuideLines IQL Soil Erole DescriRtiong 

*** 	 c-cLay s-sand
 

I-Loam si-siLt
 

g-graveL (2-75mm)
 

s-stones (75-250mm)
 

b-boulders (>250mm)
 

FAOt 1977) 
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a*[g INFOkMATION
 

Classification: TYPIC TORRIORTHENT1 SANDY S4ELETALI CALCAUOUS 
MIXEDt ISOHYPERTHERAIC FAMILY 
Date and time described: July 20, 1981 
Authors: J. King and A. E. Abu Ghanem 
Location: Northwest side of Taizz--Hudaydab koad at vilLage of At 
Gopeh, 1.4 km northeast of hajdah, 130 35 IN 430 500 E 
Elevation: 1000 m 
Physiographic position: lerrace at foot of gently concave ravine
 
between two peaks rising to 180. above profile site
 
Topography of surrounding country: Steepl.y dissected 
Microtopography: Terraced
 
Slope: 40%, 18 degrees between terraces
 
Land use: Sorghum and miLlet
 
Climate: 1. Annual rainfall: 400ma, 2. Soil moisture regime: Arldic,
 
3. Soil temperature regime: Isonyperthermic 

1111 INFORMATION 

Parent material: Basaltic colluvium with some Loess 
Drainage class: Class 4, weLl drained 
Moisture conditions: SLightLy moist beLow 120 cm 
Depth to groundwater: Unknown, but no effect on profile 
Surface stones or outcrops: Class 1, fairly stony; 15% of surface 
covered 
Evidence of erosion: Slight guLLy erosion 
Salt content: Calcareous 
Human influence: Terracing, millet cropping
 

GENERAL DESCRIPTION UF THE PROFILE: A terraced soi. with uniform 
color and texture throughout, wit"i ga-re. or stones. ALneral 
fragments in all horizons are sharply angular and f.esh. 

Profile Description 

Ap Dark brown, 10YR 3/3 (moist), and yellowish-brown, 107k 
0-25cm 5/4 (dry); very gravelly sandv Loam; anderatet medium 
K42 subangular blocky to jranular structure; nonsticky 

sLightLy to nonplastic (wet); very irAahL (moist); 
soft (dry); common very fine roots; very frequent 
angular fresh gr^veL; c:alcareous; cleart wavy boundary. 
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C1 Very dark greyish-brown, IOYR 3/2 (moist) 
 and 
25-99cm yeLlowish-brownt IOYR 5/4 (dry); gravelly, stony silt 
K43 loam; moderate fine to medium subanguLar blocky
 

structure; nonsticky, sLightly to 
nonpLastic (wet);
 
very friable (moist); soft 
(dry); few fine tubular
 
pores; very frequent anguLar, fresh gravel and stones;
 
calcareous; 
common fine roots; clear, wavy boundary.
 

C2ca Very dark brown, 1OYR 3/3 (moist), and yeLlowish-brown9 U-220cm IOYR 5/4 (dry); sandy Loam; moderate fine to medium 
K44 subangular blocky structure; nonsticky, slightLy to 

nonpLastic (wet); very friable (moist); 
soft (dry); te
 
flue tubular pores; free carbonates in soil and 
coating rocks; few very fine roots; clear, wavy 
boundary. 



------------------------------------------------------------------------
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--------------------------------------------------
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AhALYXigAL DAa E" SIT 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) Frag. Coarse Sand Slit CLay CLass
 

>2 mm Frag. 2-o05 o05- <o002 <2 
* * 	 mm .o002am mm 

K42 0-25 Ap vfr g 64 25 11 el 
K43 25-99 Cl fr g9s 68 21 11 st 
K44 P9-210 C2ca - - 66 23 11 

No. pH EG Organic C&C03 AvaiL,
 
1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

K42 8.2 0.14 0.56 11,4 ao22 
K43 8.1 0.17 0.3) 10.2. 3.68 
K44 7.8 0.38 0.30 12.8 3.68 

*vf- very few (<5% by volume) * g-gravel (2-75 mam)
 
f-few (5-15% by volume) s-stones (75-250 am)
 
fr-frequent (15-40% by volume) b-boulders (>250 am)
 
vfr- very frequent (40-80% by volume) 

(from,Uuldellnes 9.c Soil Profile DescrptLan PAO@J 3 1977) 

*4 	 c-cLay s-sand
 

L--Loam si-silt
 

81 
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Classification: TYPIC TtuRRIOA7Ht.fNTe CUAR..,E Lt'AYg MIXED9 
ISOHYPERTHEMVIC FAMILY 
Date and time described: July 26, 1981 
Authors: J. King and A. E. Abu Ghanem 
Location: 1/2 km northwest of old Taizz airport; 100m east of the 
Taizz-hudaydah road, 130 36' N 430 57' E 
Elevation: 1128m 
Physiographic position: Narrow alluvial valley between old aluviaL
 
terraces
 
Topography of surrounding country: Steeply dissected alluvial
 
terraces
 
Microtopography: FLat because of agricultural terracing
 
Slope: 30 or 5% betweena terraces; 1% on terrace
 
Land use: Rainfed sorghum
 
Climate: 1. Annual rainfall: 600.m, 2. Soil moisture regime: Aridicl 
J. Soil temperature regime: Isohyperthermic
 

aU"L INFORMATION 

Parent material: Fine calcareous alluvium
 
Drainage class: WeLL drained
 
Moisture conditions: Slightly moist at 70-120cm.
 
Jepth to groundwater: Unknown-no effect on profile
 
Surface stones or outcrops: class 0, very few stones
 
Evidence of erosion: Slight gully erosion
 
Salt content: Calcareous.
 
duman influence: Terracr.g bund,"Li croFptnf.
 

GENERAL DESLRIPTION OF iRE PROFILE: Iwo strata of 
fioe alluvium.
 

Profile Description
 

Ap Dark yellowish-brown, LO'R 4/4 (moist); pate brown, 
U-Ibcm IOYR 6/3 (dry); e-andy Loam; surface lcm fine pLaty, the 
E45 next weak medium to fine subangular blocky structure; 

slightly sticky, plastic (wet), firm (moist), slightly
 
hard (dry); few fine tubular pores, stronaLy
 
calcareous; very frequent 
very fine and very few medium
 
roots; cLearl irreoular boundary.
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IIC Brownt 7.5 YR 5/4 (dry) and strong brown, 7e5 YR 3/4 
18-150cm (moist); clay loam; moderate medium to coarse prismatic 
K46 structure; sticky, plastic; triable (moist); very hard 

(dry); few fine tubular pores; stronilty calcareous; few 
fine to very fine roots. 



--------------------------------------------------------------------

-------------------------------------------------------------------------
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ANALYTICAL DATA EU~ A=~ A"~
 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm ) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 < m 
* mm .002mm mm
 

L45 0-18 Ap 25 51 24 81 

K46 Id-ISU IIC 23 45 32 CL 

Noe pH EC Organic CaC03 Avail.. 

1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

K45 7.9 0.4to 1.12 10.0 4.14 
K46 7.6 0.63 0.63 12.4 3.68 

*vf- very few (<5% by volume) ** s-graveL (2-75 mm)
 

f-few (5-15% by volume) a-stones (75-250 am)
 
fr-frequent (15-40% by volume) b-bouLders (>250 mm)
 
vfr- very frequent (40-80% by volume) 

(from ." Guidellines LUZ al Profile Descriptiont PAO# 1977) 

* * 	 c-cLay a-sand
 

I-Loam si-silt
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sGIL PRFkLE &d3iEd 

SITE INFORMATION
 

Classilication: TYPIC HAPLARGID, FINE LOAAY, IfIXED, HYPERTHERAIC 
FAMILY 
Date and tine described: July 27, 1b81 
Authors: J. King and A. E. Abu Ghanem 
Location: 100m south of the west end of the old Taizz airport landing 
strip. West of Taizz on the Taizz-Hudaydah road# 130 36' N 430 571 B. 
ELevation: 1120m 
Physiographic position: Convex slope 20m from crest of alluvial 
terrace 
Topography of surrounding country: Hilly 
Microtnpodraphy: None 
Slope: 120 or 22% 
Lend use: Scattered cactus, Low grass, low Intensity grazing 
Climate: 1. Annual rainfall: 600mm, 2. Soil moisture regime: Aridicp 
3. Soil temperature regime: Hyperthermic
 

SOIL INFORMATIJN 

Parent material: Dominantly coarse, granitic alluvium and calcareous 
Loess 
Drainage class: Class 4, waLl drained 
Moisture conditions: Dry throughout 
Depth to groundwater: Not known, no effect on profile 
Surfsce stones or outcrops: Class 4, exceedingly stony and gravelly 
Evidence of erosion: Severe gully erosion 
Salt content: calcareous 

Human influence: Nit 

GENERAL DESCRIPTION OF THE PROFILE: Four distinct horizons are very
 
apparent in the profile. A light-coLored, finely textured surface
 
horizont a pale brown horizon which proved upon closer examination to
 
have three strata, a tight-colored horizon and under that a dark 
reddish-brown buried soil. This last horizon is of particular
 
interest because it is not 'calcareous and haa large nodules of 
yellowish-white crystalline material in it. Scme similar nodules can 
also be found in the overlying calcic horizon. 
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93-150+c:m 


K52 


SoJ.l Survey of the Yemen Arab Republic
 

Profile Description
 

White, 2.5YR 8/2 (dry) and Light yellowish-brown, 10Yk 
6/4 (moist); gravelly loam;sandy structureless;
 
nonsticky and nonplastic (wet); very friable (moist);
 
loose, noncoherent (dry); weathered gravel; 
 strongly
 
calcareous; very frequent, very fine and very 
few
 
medium roots; clenr, wavy boundary*
 

Brown, IOYR 4/3 (moist) and brown, 
 IOYR 4/3 (dry);
 
slightly gravelly loam; 
nonsticky and nonplastic (wet);
 
very friable (moist) and soft (dry); 
 few very fine
 
tubular pores; weathered gravel; 
 stronily caLct.reous;
 
very frequent very fine and 
 very few medium roots;
 
gradual, wavy boundary.
 

Brown, IOYR 4/;j 
(moist) and dark yellowish-brown, IOYR
 
4/4 (dry); slightly gravelly clay loam; 
 weak medium 
prismatic structure; nonsticky and very slightly 
plastic (wet); friablevery (moist); soft (dry); gew 
very fine tubular pores; weathered gravel; strongly
 
calcareous; frequent very 
fine and very few medium
 
roots; clear, wavy boundary.
 

Dark yellowish-brown, 
 IOYR 4/4 (moist), light
yellowish-brown, 1OYR6/4 (dry); slightly gravelly clay 
loam; moderate medium 
prismatic structure; sticky,
 
slightly plastic (wet); very friable (moist); slightly
 
hard (dry); weathered gravel; frequent Large 
spherelcall white, soft, calcareous nodules; common 
very fine roots; abrupt, smooth boundary. 

Light yellowish-brown, IOYR 6/4 (moist), white IOYR b/2 
(dry); 
 slightly gravelly sandy Loam; weak medium and
 
fine subangular blocky structure; nonsticky 
and
 
nonplastic (wet); 
 very triable (moist); soft (dry);
 
weathered gravel; frequent, large, 
 irregular white,
 
calcareous nodules; 
 few, very tine roots; cLear, wavy
 
boundary.
 

Brown, lOYR 4/3 (molst), patle browny 
 1OYR 6/3 (dry);
 
slightly gravelly 
silt Loam; moderately strong
 
subangular blocky structure; slightly sticky and very
 
slightly plastic 
(wet); very triable (moist); soft
 
(dry); frequent vertically elongated large white
 
nodules; noncalcareous; 
very few fine roots.
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ANALYICAL DAZA EU IZE "AI
 

No. Depth Horizon Coarse Size Total TotaL Total Texture
 
( cm) 	 Frag. Coarse Sand Silt Clay 
2 mm Frag. 2-.05 .05- <.002 <2 mmu 

* ** mm .002mm mm 

K47 0-10 A2 fr t 59 31 10 st 
K48 10-28 A2 f g 43 33 24 1 
K39 28-43 Btca f g 35 35 30 cl 
K40 43-55 Btca g 29 37 34 cL 
K41 55-93 C f g 53 39 8 s 
K42 9J-150+ IIC g 35 55 10 siL 

No. pH EC Organic CaC03 Avail.
 
1:1 	 mmhos Matter (P) p
 

(%) tppm )
 

K47 7.6 1.80 2.05 8.8 2.30 
K48 7.6 1.95 2.00 10.0 5.52 
K49 7.7 2.00 1.63 14.6 3.68 
K50 7.6 	 2.10 1.12 14.8 4.60 
K51 7.6 2.80 0.63 8.0 2.22
 
k52 7.5 3.10 0.33 4.0 1.38
 

*vf- very few (<5% by volume) 	 ** g-gravel (2-75 mm) 
f-few (5-15% by 	volume) s-stones (75-250 mm) 
fr-frequent (15-40% by volume) 	 b-boulders (>250 mm)
 
vfr- very frequent (40-80% by volume)
 

(from Wjellnes X Soi RXrIe iotion, FAO, 1977) 

*** 	 c-clay s-sand
 
I-loam si-siLt
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SITE INFORMATION 

Classification: TYPIC TOkRIURTHBNTp CORSE LOAXY, MIXED HYPERTHRMAIC 
FAMILY 
Date and time described: July 28, 1681 
Authors: J. King and A. E. Abu Ghanem
 
Location: 125m south if 
the west end of the old Taizw airport landin"
 
strip. 
 West of Taizz on the Tai .*-Hudaydahraod# 130 361 
N, 430 571 h
 
Elevation: 1lOOm
 
Physiographic position: Withixli 30m of base of alluvial terrace, 
slightLy concave slope 
Topography of surrounding country: Hilly 
Jdcrotopography: None
 
SLope: 130 or 23% 
Land use: Scattered cactus, 
low grass, and low intensity grazing

Climate: 
 1. Annual rainfall: 600mm, 2. Soil moisture regime: Aridic,
 
3. Soil tenperature regime: Hyperthermic 

aQfL INFORMA710N 

Parent material: Granitic alluvium and calcareous loess
 
Drainage cLass: Well drained
 

oisture conditions: Moist below 43cm
 
Depth to groundwater: Not 
 known - no effect 
Surface stones or outcrops: Exceedingly stony and gravelly

Evidence of erosion: Gully erosion
 
Salt content: Calcareous
 
Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: A pale brown soil with frequent
gravel and a few stones. 

Profile Description
 

A Dark brown, 10YR 4/3 (moist) and pale brownr LOYR 6/J
0-13cm (dry); gravelly and slightly 
stony loam; weak medium
 
K53 subanguLar btocky structure; nonsticky and 
slightLy

plastic (wet); very friable (moist); soft (dry); few 
fine tubular pores; few stonesi Irequent gravel,

weathered and somewhat rounded; 
 strongly calcareous;
 
very frequent very fine roots; cleart wavy boundary.
 



i1l Dark brown1 IOYR 4/3 (moist), and pate bruwn 10YR 6/3 
13-30cm (dry); slightly gravelly, slightly stony Loam; weak 

K54 medium prismatic and subangular blocky structure; 

slightly sticky and sLigh.Ly plastic (wet); very 

friable (moist); slightLy hard (dry); few fine tubular 

pores; few somewhat rounded, weathered stones and 

gravel; strongly calcareous; frequent very fine roots; 

clear, wavy boLundary. 

B312ca Dark yeLlowish-brown, IUYR 4/4 (,moist) and pale brown9 

30-122cm IOYR 6/3 (dry); gravelly and stony Loam; weak, medium 

K55 subanguLar blocky structure; nonsticky and slightly 

plastic (wet); very friable (moist); xsightly hard 

(dry); few fine tubuLar pores; frequent somewhat 

rounded, weathered gravel and stones; common very fine 

roots; cLear, wavy boundary. 

C Dark brown, 7.5YR 4/4 (wet) and pale brown, 10YR 6/3 

122-184cm (dry); gravelly Loam; moderate medium subanguLar blocky 

K56 structure; nonsticky and slightly plastic (wet); very 

friable (moist); somewhat hard (dry); few fine tubular 

pores. frequent somewhat rounded weathered jraveL; 

strongly calcareous; few very fine roots; cLear, wavy 

boundary. 

iIC Dark yeLtowish-brown IOY 4/6 tmoist) and Light 

184+cm yelowish-brown, IOYR 6/4 (dry); clay Loam; moderate 

K57 co4rse subangular blocky structure; nonsticky and 

slightly plastic (wet); very friable (moist); somewhat 

hard (dry); few line tubular pores; strongLy 

calcareous; few very fine roots. 
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AoALYILk 2AZA fDR SUE A"1 

No. Deptth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand SILt Clay C Las 

>2 mm Frag. 2-.05 V05- <.002 <2 am 
* * mm .002mm mm 

K53 0-13 A fr sag 34 46 20 1 
K54 13-30 Bll If sIA 42 40 18 I 
K55 30-122 Bl2ca fr Big 40 34 26 L 
K56 122-184 C fr g 32 34 34 c. 
X57 184+ IIC - - 38 38 28 cl 

No. pB EC Organic CaCO3 Avail,
 
1:1 	 mmhos Matter (P) p
 

(%) (ppm)
 

K53 7.9 0.35 1.55 12.2 5.52
 
K54 8.0 0.32 1.50 14.0 6.14
 
K55 8.0 0.2b 0.88 16.8 b.44
 
L56 8.0 0.62 0.75 18.6 5.06
 
K57 8.1 0.75 0.25 19.2 5.52
 

*vf- very few (<5% by volume) ** g-,ravel (2-75 am)

f-few (5-15% by volume) s-stones (75-250 am)
 
fr-frequent (15-40% by volume) b-bouLders (>250 am)
 
vfr- very frequent (40-80% by volume)
 

(from 9 jAAZJUQe& fIr Soil Pfril Descrition, FAG, 1977) 

S** 	 c-cLay s-sand
 
L-Loam si-silt
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PROFILE f 

aLI& INFURMATION
 

Classification: TYPIC FLUVAQUENT, FINE CLAYEY9 aIXBD ISOHYPERTHERMIC 
FAMILY 
Date and time described! July 2b# 1981
 
Authors: J. King and A. E. Abu Ghanem 
Location: 150m north of Tai-z-Audaydah Road in WadLi athrant 12ka west
 
of Taizz
 
Elevation: 1040m 
PhysLographic position: Valley
 
Topography of surrounding country: Flat, but steeply disected in
 
immediate area 
Microtopography: Nit
 
Slope: 10 or 2% 
Land use: Short tubular, grasslike sedges; used for intensive 
grazing. 
CLimate: 1. Annual rainfall: 600mm# 2. SoiL moisture regime: Aridic 
regiont but specific site is poorly drained and therefore aquic 
moisture regime@ 3. Soil temperature regime: Isohyperthermic 

Parent materiaL: Fine alluvium
 
Drainage class: Poorly drained
 
Moisture conditions: Profile moist throughout
 
Depth to groundwater: 43cm
 
Surface stones or outcrops: None
 
Evidence of erosion: None
 
Salt content: Caltareoue 
Human influence: Formerly irrigated
 

GENERAL DESGRIPTION OF THE PROFILE: A shallow brown aurface horizon 
separated by a grey horizou from the water table which is at 43cme 

Profils Description
 

I-IIAl Greyish-browng IOYR 5/2 (dry), dark greyish-browng 
0-12cm lOYR 4/2 (moist); silty clay; strong medium aubangular
 
iC58 blocky structure; slightly sticky, plastic friable
 

(moist); hard (dry); strongLy caLcar ous; comaoc.a medium
 
roots; irregulary gradual boundary.
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IIC Grey, IOYR 6/1 (dry); grey, 10YU 5/1, (wet); cLay; 
12-43cm strong, coarse subanguLar blocky structure; slightly 
K59 sticky; plastic (wet); triable (moist); extremely hard 

(dry); strongly calcareous; few flne roots. 



-------------------------------------------------------------------
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&1iALYTIICL DAIA E"Q=LIlk£1 

Noe Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand Silt Clay class 

>2 mm Frag. 2-.05 .05- <.002 <2 am 
* 	 * m .002mm mm
 

K58 0-12 I-IIA - - 8 46 46 sic 
KSS 12-4J IIC - - 2 34 64 

No. pH EC Organic CaC03 AvaiL.
 

1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

K58 7.2 1.10 2.50 24.3 6.10 
X59 7.6 0.45 1.25 25.1 5.06 

*vf- very few (<5% by volume) ** g-gravel (2-75 am)
 
f-few (5-15% by volume) s-stones (75-250mm)
 

fr-frequent (15-40% by volume) b-boulders (>250mm)
 

vfr- very frequeist (40-80% by volume)
 

(fro.- Guidelines ;U gj ProfDe sin , FAO, 1977) 

** 	 (c-clay s-sand
 

L-loam si-silt
 

c 
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glXg IgFORMATIgN
 

CLassitlcation: TYPIC USTORTHENT, FINE SILTY, MIXEDt ISOTHERMIC
 
FAMILY 
Date and time described: August 11 181 
Authors: Je king and A.E. Abu Ghanem 
Location: ikm northeast of the village of Sabaran north of the 
town of 
At Turbah 130 143 N 440 86 E 
ELevation: 2050m 
Phyciographic position: Terraced convex slope 
Topography of surrounding country: Rotting 
Microtopography: Flat because of terracing 
SLope: 3.50 or 6% 
Land use: Sorghum and beans, intercropped 
CLimate: 1. Annual rainfall: 375mm(?)v 2. Soil moisture regime: 
Aridic?, J. Soil temperture regime: Isothermic 

at-IL INUR0AM2 IfU
 

Parent materiaL: Loess - soil stable enough that no stone wall
 
required to maintain terrace
 
Drainage class: CLass 4, weLt drained
 
Moisture conditions: Slightly moist below 30cm
 
Depth to groundwater: Unknown, no effect on profiLe
 
Surface stones or outcrops: None
 
Evidence of erosion: SLight sheet erosion
 
Salt coutent: Calcareous
 
Human influence: Terraced, cropped
 

GENERAL DESCRIPTION OF THE PROFILE: Uniform lAa.ht brown silty soil.
 

Profile Description
 

Ap Dark brownt 10YR 3/3 (moist) and Light yeiLowish-brownt 
0-25cm 10YR 6/4 idry); silt Loam; moderate ¢coanese subanguLar 
K60 blocky to crumb structure; sticky and plastic (wet); 

friable (moist); soft (dry); few very fine tubular
 
pores; strongLy calcareous; Irequent very line and
 
fine, few widium, very few coarse roots; clear# smooth
 
boundary.
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Brown, IOYR 5/3 (moist) and pate brown, IOYR 6/.3 (dry); 
25-150+cm sit toam; moderately strong coarse prismatic 
K61 structure; sticky and stlihtly plastic (wet); firm 

(moist); hard (dry); patchy, moderately thick cutans, 
possibLy of clay materiats In pores and on ped faces; 
common very fine tubutar pores; strongty calcareous; 
few, medium roots. 
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ANALTILL DATA EQR SITE Yi6
 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay CIas 

>2 mm Frag. 2-.05 .05- <0002 <2 mm 
* *mm .002mm a~m 

K60 0-25 Ap- 16 68 16 siL
 
X61 25-150+ C 14 60 26 all
 

No. pH EC Organic CaCO3 Avail.
 
1:1 mmhos latter (%) P 

(%) 	 (ppm)
 

I,60 7.6 0.25 1.15 20.4 6.90
 
K61 7. 0.23 0.43 24.0 5.06
 

*vf- very few (<5% by volume) 	 ** g-gravel (2-75 mm) 
f-few (i-15% by voLume) s-stones (75-250 mm) 
fr-frequent (15-40% by volume) b-boulders (>Z50 mm) 
vfr- very frequent (40-80% by volume) 

(fro.- GiiJdeLinea lux 61 Prolile DescriptJon FAO, 1977) 

*** 	 c-clay s-sand
 
I-loam si-silt
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gLTE XN~uRNATION
 

Classification: TYPIC USTOMTHENTt CUARSE LOAMY, AIXED, ISOTAIERMIC
 
FAMILY
 
Date and time described: August It, L981
 
Authors: J. Kkng and A.E. Abu Ghanem
 
Location: 1/2 km south of the village of Sabaran near the town of
 
Turbah, 130 139 N 440 8' E
 
±Levation: 199Sm
 
Physiographic position: Valley
 
Topography of surrounding country: HiLLy
 
Microtopography: Man-made terraces
 
Slope: 30 or 5%
 
Land use: Currently fallow used for Light grazin/, surroundinA fields
 
planted with sorghum and beans
 
Climate (estimated): 1. Annual rainfall: 375mm, 2. Soil moisture
 
regime: Aridic, J. Soil temperature regime: Isothermic
 

Parent material: Fine calcareous alluvium and volcanic coLluvium
 
Drainage class: Class 4, weLL drained
 
doisture conditions: Dry throughout
 
Depth to groundiwater: Unknown# no effect on profile
 
Surface stones or outcrops: Fairly stony, very gravelly
 
Evidence of erosion: Slikht rill erosion
 
SaLt content: Calcareous
 
Human influence: Terraced, cropped
 

GLNE9AL DESCkIPTION OF TH. PkUOFILk: Uniform reddish-brown gravelly
 
silty soiL throughout.
 

Profile Description
 

Ap Dark brown, 7.5YR 3/4 (moist), and brown, 7.SYR 5/4
 
J-Scm (dry); slightly 4raveLly and stony sandy loam; weak
 
K62 crumb structure; nonsticky and slightly plastic (wet);
 

very friable (moist); loose, noncoherent (dry); few
 
fresh angular gravel and stones; strongly calcareous;
 
common very fine and few fine roots; clear, smooth
 
boundary.
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C 


5-25cm 

K63 


IIC 

2 5 -15O+cm 

K64 
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Dark reddish-brown 7.5YA 3/3 (moist) and brownr 7.SYR
 
4/4 (dry); slightly gravelly and stony loam; 
 moderate
 
coarse subangular blocky structure; slightly sticky and
 
slightly plastic (wet); 
friable (moist); sLightLy hard
 
(dry); few fine tubular pores; few fresh angular stones
 
and gravel; strongIly calcareous; few fine and very fine
 
roots; diffuse, wavy boundary.
 

Dark reddish-brownt 7.5Yk 3/3 (noist) and reddish
brown, SYR 4/4 (dry); slightLy gravelly and stony sandy

loam; strong coarse subangular blocky structure;
 
slightly sticky and slightly plastic (wet); friable
 
(moist); 
hard (dry); few fine tubular po-es; few fresh
 
angular gravel and stones; 
 common calcareous myceLia;
 
few very fine roots.
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ANALYTICAL DATA E E,it.2 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 Mam Frag- 2-.05 .05- <.002 <2 ma 
* ** mm *O02mm mm
 

K62 0-5 Ap r gis 54 30 16 sl
 
K63 5-25 G f 819 46 39 15 1
 
K64 25-150+ 1IC f gs 54 33 13 st
 

No. pH EC Organic C&CO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

K62 7.8 0.15 0.30 908 4.60 
K6J 7.8 0.21 0.30 12.6 3.68 
K64 7.8 0.30 0.25 13.8 3.60 

*vf- very few (<5% by volume) ** g-gravet (2-75 mm)
 
f-few (5-15% by volume) is-stones (75-250 mm)
 
fr-frequent (15-40% by volume) b-bouLders (>250 ma)
 
vfr- very frequent (40-80% by volume)
 

(from GuideLine;Lg.i fprofie 	 1977);or 	 Dlescription, FAO 

*** 	 c-cLay s-sand
 
I-loam si-siLt
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,qu" PROFILE SITE 

alTE INFORATION
 

Classification: TYPIC CALCIORTHIDJ LOAMY SKELETAL, MIXED,
 
INOHYPERTHERMC FAMILY
 
Date and time described: August 12, 1981
 
Authors: J. King and A. B. Abu Ahaum
 
Locatiou: HILL Immediately southeast of SURDUP Nursery at Warazan, 130
 
25' N 440 141 E
 
Elevation: l109m
 
Physiographic position: Convex slope 
Topography of surrounding country: Steeply dissected alluvial 
terraces
 
Microtopo"raphy: None
 
Slope: 30% or 16.50
 
Land use: Scattered low bushes and 
very few grasses or oroadLeaves
 
used for low intensity grazing
 
CLimate: l. Annual rainfall: 425 mmt 2. Soil moisture regime: Aridic#
 
3. SoiL temperature regime: Isohyperthermic
 

~kI~INFORMATION 

P'arent material: Coarse granitic alluvium and calcareous loess
 
D.-ainage cLass: Well drained 
Moisture conditions: Moist below 87cm
 
Depth to groundwater: Not known, no effect in profile
 
Surface stones or outcrops: Class 4, exceedingly stony
 
Evidence of erosion: None
 
Salt content: Calcareous 
Human influence: None 

GENERAL DESCRIPTION OF THE PROFILE: This profile is dominated by 
rounded weathered alluvial. gravel and stones with visible caLcium in 
the two Lower horizons and the two upper horizons differentiated by 
easily apparent differences In coLors structuref, and the related 
factor of root quantity. 

Profile Description
 

Al Brown? 10YR 4/3 (moist); brown# 10YR 5/4 (dry);
0-9cm gravelly stony loam; moderate crumb structure; sticky 
K65 nonplastict very friable (moist); soft (dry); frequent 

rounded weathered gravel and stones; very frequent fine 
and common coarse roots; clear, wavy boundary. 
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ii 
9-48cm 

K66 


Cca 

48-87cm 

K67 


C 

87-200+cm 

K68 


Dark yellowish-brown, IOYR 4/4 (moist); pate browny
 
IOYR' 6/3 (dry); gravelly stony Loam; weak crumb 
structure; nonsticky, nonpLastic, very friable (moist);
 
soft (dry); few, coarsey discontinuous horizontal inped
 
vesicular pores; frequent rounded weathered graveL and
 
stones; strongly calcareous; common fine roots;
 
diffuse, wavy boundary.
 

Dark yeltlowish-brown, IOYR 4/4 (moist); very pale 
brown, IOYR 7/4 (dry); gravelly, stony Loam; moderate# 
medium subanguLar blocky structure; nonsticky 
nonplastic, friable (moist); sLightLy hard (dry); few 
mediun to coarse discontinous horizontal inped 
vesicular frequent gravel and stones, few boulderst 
rounded weathered; strongly calcareous; few very fine 
roots; diffuse, wavy boundary.
 

Strong brown, I.5YS 5/6 (moist); yeLLowish-brown, IOR
 
5/4 (dry); gravellyp stony Loam; weak moderate
 
subangular blocky structure; nonsticky, nonpLastic
 
(wet); very friable (moist); soft (dry); frequent
 
gravel and stones, few bouLders, weathered rounded; few
 
large, soft irregular white calcareous nodules;
 
strongly calcareous; very fine roots.
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ANALYTICAi DAIA £SQ. T LI!d 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 am Frag. 2-.05 .05- <.002 <2 m 
* * mm .002m mm 

K65 0-9 Al fr ges 56 35 9 sL 
K66 9-46 B fr g y 56 35 9 sL 
K67 48-87 Cca fr 91s 46 39 15 1 
K68 87-200+ C fr asssb 76 17 17 st 

No. pH EC Organic CaC03 Avail.
 
1:1 nmhos Matter (%) P 

(%) 	 (ppm)
 

K65 7.7 0.23 2.13 21.3 17.48
 
i.66 7.5 1.40 1.63 28.6 8.74 
K67 7.5 4.50 0.50 42.4 6.60 
h:68 7.5 1.50 0.13 11.6 5.52 

*vf- very few (<5% by volume) 	 ** g-gravel (2-75 mm)
 
f-few (5-15% by volume) s-stones (75-250 am) 
fr-frequent (15-40% by volume) b-boulders (>250 mm) 
vfr- very frequent (40-80% by volume) 

(from GLidelines ;LQC Soil Profile Dbecrialion, FAG, 1977) 

*4* 	 c-cLay s-sand
 
L-Loam si-silt
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SOIL kQF LESITE
 

S ITE jINRMAJON 

Classification: TYPIC USTORTHENT, SANDY SKELETALt MIXED, ISOTHEMMIG
 
FAMILY 
Date and time described: August 13, 1981
 
Authors: J. King and AoE. Abu Ghanem
 
Location: In Wadi Wazaran 250m northeast of SURDUP nursery, 130 25' N,
 
440 141 £
 

Elevation: 1061m
 
Physio~raphic position: Valley bottom 
Topography of surrounding country: Steeply dissected 
dicrotopojraphy: None 
Slope: 30 or 5% 
Lnand use: Scattered Low bushes and broadLeaves, very scattered clumps 
of 6rass 
Climate; 1. Annual rainfall: 375mm, 2. SoiL moisture regime: aridic
 
for region but because of Location of this soil.- near the bottom of the 
wadi it has at least an ustic and possibly a udic moisture regime, 3. 
Soil temperature regime: Isothermic. 

SOIL INFORMATION 

Parent materiaL: Fresh sandy skeletal alluvium
 
Drainag;e class: Class 5# somewhat excessively drained
 
Moisture conditions: Moist throughout
 
belyth to groundwater: 2.5m to level of flowing .*,eam 
Surface stones or outcrops: Stony 
Evidence of erosion: Undercutting of stream bank 
Salt content: Slightly calcareous 

Humatn influence: None 

ULNERALo DESCRIPTION OF THE PROFILE: Gray, sandy skeletal, stratified
 
fresh atluvium with a very apparent horizon at 50cm where rocks and
 
gravel are dominant.
 

Profile Description
 

Very dark greyish-brown* IOYR 3/2 (moist) and LigiA 
-50cm greyish-brown, 10YR 6/2 (dry); gravelLy stony sand; 

K69 structureless; nonsticky and nonpLastic (wet); Loose, 
noncoherent (moist); Loose noncoherent (dry); frequent 
rounued fr-esh gravel and stones; sLightly calcareous; 
few very fine roots; clear, smooth boundary. 

C 
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IIC No soil - Just aravel and stones. 
50-63cm 

K70 

IIIC Dark yellowish-brown, lOYR 4/2 (moist) and greyt OYM 
63-1J0+cm 5/1 (dry); graveLLy, stony sand; structureless; 
K71 	 nonsticky and nonplastic (wet); Loose, noncoherent
 

(moist); Loose, noncoherent (dry); frequent gravel and
 
stones few boulders, Oresh and rounded; strongly
 
calcareous; very few fine to medium roots.
 



------------------------------------------------------------------------

----------------------------------------------------------------------

-------------------------------------------------------- ---------------
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NALYTICAL DATA ,.o SITE
 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) Frag. Coarse Sand SiLt Clay Class
 

>2 mm Frag. 2-.05 .05- <.002 <2 am
 
mm .O02mm mm
 

K69 0-50 C fr g1, 90 5 S s 
K70 50-63 IIC fr gs - - -

K71 63-130+ IIC fr g1 94 1 5 a 

No. PH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

( ) (ppm)
 

K61 7.* 0.J5 0.30 9 4.60 
K70 - - - -
K71 7.9 0.34 0.38 2.76 7.2 

*vf- very few (<5% by volume) * ji-gravel (2-75 am)
 
f-few (5-15% by volume) s-stones (75-250 iam)
 
fr-frequent (15-40% by volume) b-boulders (>250 am)
 
vfr- very frequent (40-80% by volume)
 

(from jidgjn fr Sall Profile 	 tsrlipn, 1977)FAO, 

*** 	c-cLay s-sand
 
L-loam si-silt
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SLTE INFORMATION
 

Classification: TYPIC USTIFLUVENTr COAkSE LOAM.Y, MIXED, ISOTHERMIC
 
FAMILY
 
Date and time described: August 13, 1981
 
Authors: J. King and A. E'. Abu Ghanem 
Location: In Wadi Wazaran 500m northeast of SURDUP nursery A40 25' N1 
,690 14' E 
Elevation: 1072m
 
Physir.graphic position: Valley bottom
 
Topoi;raphy of surroundin4 country: Steeply dissected
 
91croxopography: Terraced
 
Slope! 20 or 4%
 
Land use: Sorghum and beans
 
Climate: 1. Annual rainfall: 375mm, 2. SoiL moisture regime: Aridic
 
for region but bec ,use of Location of this &oil near the bottom of the
 
wadi It has at least a ustic and possibly a udic moisture regime 3. 
Soil temperature regime: Isothermic. 

SIA.L INFORMAXION 

Petrent materlaL: Fine atluvium
 
Drainade class: CLass 4, well drained
 
Moisture conditions: Moist throughout
 
Depth to Mroundwater: 6-10m
 
Surface stones or outcrops: Class O very few stoies
 
Evidence of erosion: Moderate rill erosion at edges of 
terraces
 
SaLt -cntent: Calcareous 
Human Influence: Terraces 75cm high 

GENERAL DESCRIPTION OF THE PROFILE: Ap horizon Is more vivid due to
 
light rainfall the previous night; o'zherwise pate brown throughout
 
with the only horizon differentiation due to crumb structure in the
 
Ap.
 

Profile Description
 

ap DK--k brown, 10YR 3/3 (moist) and brown, 10Y.9 5/3 (dry); 
0-25cm aandy loam; coarse moderate subanguLar blocky to crumb 
K72 structure; nonsticky and nonptastic (wet); friabLe 

(moist); slightly hard (dry); very few fine tubular 
pores; common worm casts; strongly calcareous; commoll
 
fine to medium roots; clear, wavy boundary.
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C 
 Brown, IOYR 4/3 (moist) and pale brown, IOYR 6/3 (dry);
25 -75cm Loam; coarse moderate prismatic structure; nonsticky

K73 	 and nonplastic (wet); firm (moist); slightLy hard
 

(dry); very few fine tubular pores; very few rounded
 
and weathered gravel; strongly calcareous; common fine
 
and few medium 	to coarse roots.
 

C Same description as abovev only sampled to test for
7 5 -125cm fluvent classification
 
K74 
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AN&YL"L DATA R SITE K2& 

No* Depth Horizon Coarse Size Total Total Tctal Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-05 .05- <.002 <2 am 

* ** mm .002mm mm 

K72 0-25 Ap - - 62 25 13 .sI 
K73 25-75 C vf 50 37 13 1 
L74 75-125 C vf g 36 44 20 L 

No. pH EC Organic GaCO3 Avail@
 
1:1 	 miahos Matter (%) P
 

(%) ,ppm )
 

K72 7.7 0.30 -.00 14.0 5..98
 

K73 8.0 0.40 0.63 16.4 3.46
 
K74 8.0 0.45 0.55 20.e 7.22
 

*vf-very few (<5% by volume) 	 *M g-gravel (2-75mm)
 
t
f-few (5-15% by volume) s-stones (75-250mm.


fr-frequent (15-40% by volume) b-boulders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(from aidelines jfgr S Proile Descrintion, FAU, 1977)
 

* * c-cLay a-sand
 

L-Loam s8-silt
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19LU INFORMATION 

Classification: TYPIC USTIFLUVENT, COARSE LOAMY, MIXED, ISOTHERMI
 
FAAILY
 

Date an'J time described: August 18, 1b81
 
Authors: J. King and A. E. Abu Ghanem 
Locatioux: In Jabe region southeast of Taizz 200m northeast of viLLage 
of Habab in At Masrah subgovernate (farm of Abut Ghani Gaid Noman) 130 
.-8' N, 440 2' E 
gLevation: 133 0 m
 
Fhysographic positl6n: Convex slope 
Topography ol surrounding country: Rolling 
Micratopography: Contour terracing 
SLope: 60 or 12% 
Land use: Scattered Aelb treest irriganted corn 
CLimate: 1. Annual rainfall: 600mm1 2. Soil moisture regime: AridLc, 
3. SoiL, temperature regime: Isothermic. 

Parent material: Loess and alluvium from mountain with granitic 
outcrops 
Drainage cLass: Class 4, well drained 
Moisture conditions: Moist below 60cm 
Depth to 4roundwat-r: 20m--no effect on profile 
Surface stones or outcrops: None 
Evidence of eroaion: None 
Salt content: None 
Hiuman influence: Cropped terraces 

G NbRAL DESCRIPTION OF THE PROFILE: This spate irrigated soil has an
 
overlying horizon of Lighter material which accumulated for several 
years to a depth of about 25cm at which point it is removed as 'deadl 
soiL. ALluvium is unique to 63cm at which point it becomes mixed with 
co ILuvium. 

Profile Description
 

C Very dark greyish-brown, iOYR 3/2 (moist) and brown, 
U-II'cm lOYR 5/3 (dry); 3ilt loam; weak crumb structure; 
V.. sLi;htLy sticky and slightly plastic (wet); veryI 


friable (moist); soft (dry); strongly calcareous;
 
frequent very fine roots; cleary irregular boundary.
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IIC 


19-38cm 

K76 


IIC 

38-63cm 

K77 

I1-IIIC 
63-bOcm 

K78 


I1IC 

90-124cm 


K70 


[VC 

124-155+cm 


KbO 


Very dark greyish-brown, 10YR 3/2 (moist) and brown# 
1OYR 5/3 (dry); silt loam; weak coarse subangular
 
blocky structure; slightly sticky and slightly plastic
 
(wet); very friable (moist); soft (dry); siongly
 
calcareous; common fine roots; clear, wavy boundary.
 

Dark brown, IOYR 3/3 (moist) and greyish-brown, lOYR
 
5/2 (dry); silt Loam; moderate coarse subanguLar blocky
 
structure; sticky and plastic (wet); very friable 
(moist); slightly hard (dry); few fine tubular pores;
 
strongly calcareous; common fine roots; clear, wavy
 
boundary.
 

Dark brown, IOYR 3/3 (moist) and brownt IOYM 5/3 (dry); 
slightly gravelly loam; strong coarse prismatic to 
coarse subangutar blocky structure; sticky and stigntLy 
plastic (wet); firm (moist); slightLy hard (dry); few 
fine tubular pores; few angular fresh gravel; strongly 
calcareous; few fine roots; clear7 wavy boundary.
 

Very dark greyish-brown IOYR 3/2 (moist) and brown#
 
lOYR 5/3 (dry); slightly gravelly silt loam; Etrong
 
coarse 
prismatic to subangular blocky structure;
 
slightly sticky and nonplastic (wet); firm (moist);
 
slightly hard (dry); few fine tubular pores; continmous
 
thin clay cutans in pores; few angular fresh gravel;
 
strongly calcareous; very few fine roots; clear, wavy
 
boundary.
 

I"ery dark greyish-brown, 10YR 3/2 (moist) and browng 
10YR 4/3 (dry); slightly gravelly Loam; strong coarse 
prismatic to subangular blocky structure; slightLy 
sticky and nonpLastic (wet); firm (moLst); sLightly 
hard (dry); few very fine tubular pores; patchy thin 
clay cutans in pores; few fresh angular graveL; few 
fine calcareous mycelia. 



------------------------------------------------------------------------
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ANALTICL DATA fILM SITE 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand Silt Clay Class 
>2 mm Frag. 2-.05 .05- <.002 <2 m 

* ** mm .002L-m mm
 

K75 0-19 C - - 34 52 14 sil 

L76 19-36 IIC - - 32 54 14 st 
K77 38-63 IIC - - 24 56 20 sit 

K78 63-90 I-ILIC f g 36 48 16 L 

X79 90-124 111C fg 26 52 22 sit 
K80 124+ IVC f g 36 40 24 1 

No. pH EC Organic CaE.O3 Avail.
 
1:1 	 mmhos Matter (%) P
 

( ) (ppm)
 

K75 "1.7 0.do1 1.55 7.8 6.90 
K76 7,6 0.89 1.25 3.0 5.52 
K77 7.6 0.36 1.23 808 4.54 
K78 7.8 0.35 1.19 6.4 4.60 
E79 7.b 0.33 1.12 7.0 4.60 
K8O 7.6 0.33 1.12 8.8 4.14 

*vJf-very few (<5% by volume) ** g-gravel (2-75mm)
 
f-few (5-15% by volume) a-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(from GuLeLines ;L= Sci I Prfile Descr.iAton FAO, 1977) 

*** 	 c-clay s-sand
 
L-lItam si-silt
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SIT INFOR4ATION
 

Classification: TYPIC USTIFLUVENT, FINE WOAMY, MIXEDt ISOTHEJMIC
 
FAMILY 
Date and time described: August 18, 1981
 
Authors: J. King and A. E. Abu Ghanem 
Location: Southeast of TaIzz, governate of At Masrahp Bani ALI AlhadJ, 
1/2km east of village of Habab 130 28' N, 440 21 E 
Elevation: 1320m 
Physiographic position: Convex slope 
Topography of surroundind country: Hilly 
gicrotopography: Flat, terraced
 

SLope: 70 or 14%
 
Land use: Corn
 
Climate: 1. Annual rainfall: 600mmt 2. Soil moisture regime: Aridice
 
3. Soil temperature regime: Isothermic.
 

SOL INFORMATION
 

Parent material: Loess, coLLuvium and alluvium from volcanic 
mountains 

,)rainage cLass: Class 4, welt drained 
Moisture conditions: Moist below 42cm 
Depth to groundwater: 20m---no effect on profile 
Surface stones or outcrops: Class It fairly stony 
Evidence of erosion: None 
Salt content: Calcareous 
Human influence: Cropped terraces
 

UENERAL DE-SCRIPTION OF 7HE PROFILE: The profile has two dominant
 
features: the surface materials which are. fine and were deposited by
 
spate irrigation, and the deepest horizon of coLluvium. There are two
 
transition zones between these major features.
 

Profile Description
 

Al Vcry dark greyish-brown, 1OYR 3/2 (moist) and light 
0-23cam yellowish-brown, 2.SYR 6/4 (dry); silty clay loam; 
ES moderate coarse to medium subangular blocky structure; 

slightly sticky and plastic (wet); friable (moist); 
slightly hard (dry); strongly calcareous; common very 
fine roots; clear, irregular boundary. 
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C Very dark brown, 10YR 2/2 (moist) and brown, OYR 5/3 
23-107cm (dry); sltty clay Loam; stronj coarse prismatic to 
Kb2 subangular blocky structure; slightly sticky, plastic 

(wet); very firm (moist); hard (dry); few fine tunular 
pores; very few angular weathered gravel, few pieces of 
pottery; strongly calcareous; few very fine to coarse 
roots; diffuse, wavy boundary. 

1IC Very dark greyish-brown, IOYR 3/2 (moist) and browne 
107-150+cm 1OYR 5/3 (dry); clay Loam; strong coarse prismatic to 
K83 subangular blocky structure; slightly sticky and 

plastic (wet); friable (moist); hard (dry); very few 
angular weathered gravel; few pieces of charcoal; 
common calcareous myceLia; few fine to coarse roots. 



---------------------- ------------------------------------------------

----------------------------------------------------------
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ALYTI &L JTA EQR SITE22
 

No. Depth Horizon Coarse Size TotaL Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 am 

* ** mm .002mm mm 

X81 0-23 Al - - 16 28 sIcL 
£82 23-107 C vf g 18 48 34 sicL'
 
K82 107+ IC vf 
 g 32 	 40 28 cl
 

Nlo, pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(%) (pjm )
 

K81 7.6 0.30 2.14 10.4 5.06 
K82 7.8 0.30 1.22 13.0 4.60 
K83 7.4 0.18 1.16 15.4 4.52 

*vf-v Xw'Yfew ( <5% by volume) * g-graveL (2-75mm)
 
Si'-w ( 5-15% by volume) s-stones (75-250mm)
 

fr-frcquent ( 15-40% by volume) b-bouLders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(from Q elJ4ijzng tar Soil £wle Descriationt FAO, 1S77) 

#* 	 c-cLay s-sand
 
L-Loam si-silt
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SIT INEORMATION
 

Classification: TYPIC USTIFLUVENT, 
COARSE LOAMY, MIXED ISOTHERAIt 
FAMILY 
Date and time described: Octobev 211 181 
Authors: J* King and A. E. Abu Ghanem 
Location: On road between Sana-.Hudaydah road and Jabat At Nabi Sharib 
Ikm from the main road 150 148 N, 430 591 E 
Elevation: 2980m 
Physiographic position: Man-made terrace on convex slope
 
Topography of surrounding country: Mountainous
 
Microtopoaraphy: Contour terracing
 
Slope: Moderately steep between terracest 
flat (1) on terrace
 
Land use: Grain legumes, primarily lentlLs--barkey, wheat
 
CLimate: 1. Annual rainfall: 300mm, 2. Soil moisture regime: Ustic,
 
3. Soil. temperature regime: Isothermic.
 

SOL INFORMATION 

Parent materiaL: ColLuviaL material derived 2rom volcanic rocks mixed 
wi th catcareous Loess. 
Drainage c-Lass: Class 41 weLl drained 
Moisture conditions: Profile moist throughout except for top 8cm which 
was recently plowed. Local people claim the Last rain here came 
in
 
mid-August. If that is 
true this soil has excelLent moisture retention
 
capabi i ties.
 
Depth to Zroundwater: No effect on profile
 
Surface stones or outcrops: Class 11 fairly gravelly
 
Evidence of erosion: Severe deterioration of torrace walts accompanied
 
by sheet erosion
 
Salt content: Calcareous
 
Human influence: Cropping and contour plowing
 

GENERAL DESCRIPTION OF THE PROFILE: The profile is pale brown
 
throui;hout with the only variations in color being the calcium mycaLia
 
in horizon 86 and 87. There is no strongly expressed horizon
 
development.
 

Profile DescrIption
 

Ap 
 Dark brown, 10YR 2/3 (moist) and 'Light yellowish-brown
 
0-cm IOYR 6/4 (dry); slightly gravelly Loam; weak medium to
 
L84 coarse subanguL ar blocky structure; nonsticky,
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Ap2 

8-1ijcm 

K85 

I1C 

19-48cm 


K86 


111C 


48-111cm 

K87 


IVC 


111-149cm 


K88 


VC 

149-1.O+cm 


K~b 


Soil Survey of the Yemen Irab Republic
 

nonplastic, (wet); friabLe (moist); mixture of sLightly 
hard and noncoherent (dry); common 7ery fine tubular 
pores; fresh slightly rounded fine to coarse volcanic 
gravel; slightly calcareous; few very fine roots; 
abrupt, smooth boundary. 

Dark yellowish-brown IOYR 3/4 (moist) and yellowish
brown, IOYR 514 (dry); slightly graveLLy loam; moderate 
medium -to coarse subangula blocky structure; 
nonsticky, nonplastic (wet); friable (moist); mixture 
of slightly hard and noncoherent (dry); common very 
fine tubular pores; fresh sli.ghtly rounded fine to 
coarse volcanic gravel; slightly calcareous; very fewt 
very fine roots; graduatt smooth boundary.
 

Dark yellowish-brown IOYR 3/4 (moist) and yellowish
brown, IOYR 5/4 (dry); slightly graveLly sandy Loam;
 
moderate coarse prismatic to coarse. subangular bLocky
 
structure; nonsticky, nonpLastic (wet); friable
 
(moist); mixture of slightly hard and noncoherent
 
(dry); common very fine tubular pores; fresh slightly
 
rounded fine to coarse volcanic gravel; slightly
 
calcareous; very few, very fine roots; clear, smooth
 
boundary. 

Dark brown, I0YR J/3 (moist) and yellowish-brown, iOYR 
5/4 (dry); slightly gravelly sandy loam; moderate 
coarse prismatic to coarse subanguLar blocky structure; 
nonsticky, nonpLastic (wet); friable (moist); mixture 
of slightly hard and noncoherent (dry); common very 
fine tubular pores; fresh slightLy rounded fine to 
coarse volcanic gravel; slightly calcareous; very few, 
very fine roots; cleart smooth boundary. 

Dark brown 10YR 3/3 (moist) and yeLlowish-brown l0YR
 
5/4 (dry); slightly gravelly sandy Loam; moderate
 
coarse prismatic to coarse subanguLar bLocky structure; 
slightLy sticky, slightly plastic (wet); friable
 
(moist)"; mixture of slightly hard and noncoherent
 
(dry); few very fine tubular pores; fresh sLightly
 
rounded fine to coarse volcanic gr.avel; strongly
 
calcareous; no roots; clear smooth boundary.
 

Dark brown I0YR 3/3 (moist) and yeLLowish-hrown 1OYM 
5/4 (dry); slightly gravelly loam; moderate medium to 
coarse subangular structure; slightly sticky, sLightly 
plastic (wet); friable (moist); mixture of slightly 
hard and noncoherent (dry); common very fine tubular 



pores; fresh sLightly rounded fine to coarse volcanic 
gravel; moderately calcareous; no roots* 



-------- ----------------------------------------------------------
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ANALYTICAL DAT k" &M A"
 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt CLay CLass 

>2 ,,m Frag. 2-.05 .05- (.002 <2 m 
* am e002ma M
 

K84 0-8 Ap f g 39 49 24 1 
KbS 8-Ub Ap2 f g 3 47 22 1 
K86 19-48 IC f g 57 31 12 a1 
K87 48-111 1IC f g 57 29 14 sL 
K88 111-149 :IC f g 57 29 12 st 
K89 149+ II C f g 47 39 14 L 

No. pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(% ) (ppm)
 

K84 7.7 0.27 0.41 6.S 7.33 
K85 7.7 0.26 0.34 6.6 7.33 
K86 7.9 0.24 0.1Z 6.3 7.33 
K87 7.9 0.24 0.19 6.3 7.33 
K88 7.7 0.36 0.41 5.3 8.99 
X89 7.7 0.39 0.27 5.3 9.16 

*vf-very few (<5% by volume) 	 * g-gravel (2-75mm) 
t-few (5-15% by volume) s-stones (75-250=m)
 
fr-frequent (15-40% by volume) b-bouLders (>250mm)
 
vfr--very frequent (40-80% by volume)
 

(from GuldeLlnes X Spit P Descrintion, FAO, 1977) 

*** c-clay s-sand
 
1-loam 1si-silt
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CLassBilcation: TYPIC USTIFLUVENT, I1NE LOAMY, MIEDp ISOTERMIC 
FAAILY 
Date and time described: October 21, 1981 

Authors: J. King and A. E. Abu Ghanem 
Location: One-half 4iLometer southeast of Bait Shabil Ikm northwest of 

0
Sana-Hudaydah Roadt in field belonging to Hassen ALL Al ShabL 15 151 

N, 44G 01' E 
Elevation: 2685m 
Physiographic position: Convex slope (terraced) 
Topoaraphy of surrounding country: Hilly 
Microtopography: Terrain 
Slope: Class 3t sloping between terraces (10%)q flat (2%) on terraces 
Land use: Sorghum 
.Climate: 1. Annual rainfall: 300mm, 2. Soil moisture regime: Ustic,
 
3. Soil Temperature regime: Isothermic.
 

_;I INFOkwcMTION 

P-rent material: VoLcanic cotluvium and calcareous toess 
D.,ainage clasp: Class 4, welL drained 

Moi ture conditions: Moist b~elow second horizon 
Depth to groundwater: No effect on profile 

Surface stones or outcrops: Fairly gravelly 
Evidenne of erosion: None 

Salt content: Calcareous 
Human influence: Terracing, cropping 

GENERAL DISCRIPTION OF THE PROFILE: Plow layer silty, then clay with 
calcium, then rocksq bottom of C no calcium 

Profile Description
 

C Dark yellowish-brown 10TR 4/4 (moist) and light 
0-9cm yellowish-brown 10YR 6/4 (dry); slightly gravelly sandy 
KtO Loam; weak, ftne subanguLar blocky structure; slightly 

sticky, slightly plastic twet); friable (moist); Loose,
 
with some slightly hard (dry); few volcanic graveL and
 

very few stones; strongly calcareous; few very tine
 

roots; abrupt, smooth boundary.
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IIC 


9-19cm 


X91 


11IC 

19-30cm 


KEP2 


IVC 

30-127cm 


K93 


HOR 

1 27-150cis 

K94 


VIC 

150+cm
 

K95 
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Dark yellowish-brown IOYR 3/4 (moist) and yellowish
brown IOfR 5/4 (dry); slightly gravelly loam; moderate 
medium subanguLar blocky structure; slightly sticky 
novplastic (wet); triable (Moist); hard (dry); few very 
fine tubular pores; slightly weathered, slightly
 
rounded few volcanic gravel and very few stones;
 
strongLy calcareous; few very fine to fine roots;
 
clear, wavy boundary.
 

Dark yellowish-brown OYR 4.4 (moist) and brownish
yeLLow IOYR 6/6 (dry); RLightly graveLly silt Loami, 
moderate coarse prismatic to medium subangular blocky 
structure; slightly sticky, slightly plastic (tet);
 
firm (moist); hard (dry); few, very fine tubular pores;
 
slightly rounded and slijhtly weathered few volcanic
 
gravel and very few stonQs; stron/gly calcareous; few
 
very fine to fine roots; clearj irregular bolandary.
 

Dark yellowish-brown IOYR 4.4 (moist) and brownish
yellow IOYR 6/6 (dry); sandy Loam; moderate medium to 
coarse subangular blocky structure; slightly sticky, 
slightly plastic (wet); firm, hard (dry); few, very 
fine tubular poren; slightly rounded and slightLy 
weathered few volcanic gravel and very few stones; 
strongly calcareous; :cry few fine roots; clear, smooth 

boundary.
 

Dark yeL1 owish-brown IOYR 3/4 (moist) and Light 
yellowish-brown iOYR 6/4 (dry); sandy Loam; sLightly 
sticky, nonpi.astic (wet); friable (moist); few very 
fine tubular pores; very 'ew slightly rounded somewhat
 
weathered volcanic stones; strongly calcareous; no
 
roots; clear, smooth boundary.
 

2ocks Dominant
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ANALYTICAL DA" E"R fi=~ Ja 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Prag. 2-.05 .05- <.002 <2 a 
* ** mm .002mm am 

IL90 0-9 - f grs 77 15 8 el 
Kb1 9-19 - f g,s 48 J0 22 1 
K92 19-30 - f gts 24 54 22 siL 
X93 30-127 - f gs 52 26 20 OL 
K94 127-150 - vf 8 74 10 16 sk 

No. pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

K!3O 7.7 0.J3 0.65 8.3 7.33 

K91 7.9 0.28 0.58 9.5 5.49 
K92 7.8 0.3a 0.82 11.2 9.16 
K93 7.8 0.30 0.72 11.0 6.66 
X94 7.8 0.25 0.22 10.6 5.49 

*vf-.very few (<5% by volume) 	 ** g-gravel (2-75mm) 
f-few (5-15A by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-bouLders (>250mm) 
vfr-very frequent (40-80% by volume) 

(from GuideLines ±or Rolj ProfiBL Descriotiont FAO, 1977) 

*** 	 c-clay s-sand
 
I-Loam si-silt
 



288 Soil Survey of the Yemen Arab Republic
 

SOIL PROFILE SUX& "I 

SITE 1MkU&II 

Classification: ENTIC HAPLUSTOLLI COA9SE LOAMY# MIXEDt ISOUMESIC FAMILY
 

Date and time described: October 22, 1981 

Authors: J. King and A. E, Abu Ghanem 
Location: Left side of traiL to summit of Jabal Al Nab). Shahlb at 

0 433 588 EJ3VQm, 1o 16' Nt 


Elevation: 3390m
 
Physioraphic position: Convex slope
 

Topography of surrounding country: Mountainous
 

Mlcro-topography: Terraced soil
 

Slope: 29% or 160 (steep) between terraces, 2% (fLat) on terraces 

Climate: 1. Annual rainfall: 300mm, 2. SoiL moisture regime: Ustic, 

3. Soil temperature regime: Isomeiic. 

S Il
zNF RM T ION 

Parent material: VoLcanic coLluviumt calcareous loesse
 
Drainage class: Class 4t weLl drained
 
Moisture conditions: Moist below 36cm
 

'tepth to groundwater: No effect on profiLe--deep
 

,'Jlurface stones or outcrops: Class 1p fairly stony 

Fvidence of erosion: Terrace walls deteriorated; some sheet and slight
 

;guLLy eros.ion
 

SaLt content: Calcareous
 
Human infLuence: Terraced, no cropplngt abandoned.
 

GENERAL DESCRIPTION OF THE PROFILE: Change in color or parent
 

material from pale brown to brown at 118cme Darkening effect of
 

organic matter on surface materials visible in profile to 55cm.
 

Profile Description
 

All Very dark brown 10YR 2/2 (moist) and brown 10YR 5/3
 

0-11cm (dry); slightly stony silt Loam; weak crumb to
 
Kb6 structureless structure; nonsticky, slightly plastic
 

(wet); friable (moist); slightly hard (dry); common 

very fine tubular pores; frequent, smooth, soft,
 

irregular, small, white, nodules; moderately
 

calcareous; frequent very fine to fine roota; clear, 

smooth boundary. 



brown IOYR (moist) and br--- IOY 5/3A12 Very dark 2/2 


0-11cm (dry); slightly otony 
 silt Loam; crumb structure;
 

friable (moist); sLightly
K96 nonstickyj nonpLastic (wet); 


hard (dry); many fine tubular pores; frequent smooth
 

soft small irregular white iaoduLes; noncaLcareous; very
 

clear, smooth
frequent very fine to fine roots; 


boundary.
 

iA1 	 Brown 10YR 4/3 (moist) and pale brown 1OYR 613 (dry); 

slightly gravelly Loam; moderate coarse prismatic11-21cm 

K j8 structure; sticky, plastic (wet); friable (moist); 

(dry); common very fine tubular pores;slightly hard 


frequent smooth soft small irre,juLar white nodules;
 
diffuset
noncalcareous; 	common very fine to fine roots; 


smooth boundary. 

11C Brown IOYR 4/3 (moist) and pale brown IOYR 6/3 (dry);
 

sandy Loam; moderate coarse
55-118cm gravelly to stony 

K9b subanguLar bLocky structure; sticky, plastic (wet); 

friable (moist); slightly hard (dry); common very fine 

tubuLar pores; frequent smooth soft smalL irregular 

diffuse,white nodules; 	few very fine to medium roots; 


smooth boundary. 

111C Dark brown 7.SYR 4/3 (moist) and brown 7.5YR 5/4 (dry);
 
moderate medium subanguLar
llb-155cm graveLLy to stony silt Loam; 


KIUJ blocky structure; sticky, plastic (wet); friable
 

(dry); 	 tubular(moist); slightly hard common very fine 

pores; frequent smooth soft small irregular white 

few very fine to medium roots;nodules; noncalcareous; 


clear, smooth boundary. 

and brown 7.5YR
IVC Dark yellowish-brown 10YR 4/4 (moist) 


155-170+cm 5/4 (dry); gravelly to stony Loam; moderate medium
 

KIO1 subanguLar blocky structure; sticky, plastic (wet);
 

friable (moist); sLightly hard (dry); common very fine
 

tubular pores; frequent smooth soft smaLL irreguLar
 

white nodules; 	slightly calcareous;
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ANALYTICAL DATA E"L AT X2&
 

No. Depth Horizon Coarse Size Total Totat Total Texture
 
(cm) 	 frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* *m rm .002mm n14 

K96 0-11 All f s 39 52 14 siL 
K97 11-21 A12 f S 40 56 14 siL 
K98 21-55 IIAl f gs 50 34 16 1 
19 55-118 IIC fr gs 52 34 14 sI 
Kl00 118-155 IIC fr 9,s 26 54 20 sit 
K101 155+ IVC fr g, s 36 46 18 1 

No. pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

( ) (ppm)
 

K06 7.3 0.55 5.6C 6.7 5.49 
k97 7.2 0.17 5.50 5.3 5.40 
&V8 7.6 OsiS 1.4 4a2 5.49 
X99 7.8 0.17 1.10 8.2 3.66 
I100 7.7 0.21 1.03 8.7 3.66 
KIO1 7.8 0.21 0.54 8.7 3.66 

*vf-very few (<5% by volume) ** g-graveL (2-75,-m,)
 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250mm)
 
vfr-vory frequent (40-80% by volume)
 

(from Guidelines r SoilL Pfile DescriAJ.LQo9 FAOr 1977) 

*** 	 c-clay, s-sand
 
I-loam si-silt
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SOIL PRQFTLE SIT
 

Classifik.ation: USTOLLIC C&MBORTHIDt COARSE LOAMY# MIXED, ISOTHRRMIC
 
FAMILY
 
Date and time described: October 29, 1981
 
Authors: J. King and A. E. Abu Ghanem
 

Location: 5 0 0m southwest of village of Matnah which is east of Sana on 

the Rdana-Hudaydah150 15' N, 440 01'
d E
 

Elevation: 2664m 
Physiographic position: Convex slope 
Topography uf surrounding country: RoLLing plain in mountainous region 

Microtopo~raphy: Countour terracing 
Slope: 15%g S.50 between terraces, flat (1%) on terraces 

Land use: BarLey, wheatt grain legumes 
CLimate: 1. Annual rainfall: 300mi 2. Soil moisture regiMe: Ustic, 
3. Soil temperature regime: Isothermico 

.§kIL INFURMIATIUNi 

Parent material: Volcanic alluvium
 
Drainage class: Class 4, well drained
 
Moisture conditions: Slightly moist below 12cm
 
Depth to groundwater: Not known--no effect on profile
 

Surface stones or outcrops: Class 4# exceedingly stony 
Evidence of erosion: Some sheet erosion In front of the walls between
 
terraces
 
Salt content: CaLcareous 

Human influence: Terracing, cropping
 

GENERAL DESCRIPTION OF THE PRuFILE:
 

Profile Description
 

All Dark brown, IOYR 4.3 (,moist) and yeLLowish-brown, IOYR 

0-15cm 5/4 (dry); graveLly sandy Loam; weak crumb structure; 
K102 nonsticky, slightly plastic (wet); very friv.bLo 

(moist); soft (dry); frequent round fresh 1gravol of 

volcanic origin; slightly calcareous; very frequent 

fine roots; cleart smooth boundary. 

A12 Dark brown, 10YR 4.3 (moist) and yetLowish-brown, 10YR
 
15-34cm 5/4 (dry); sl.ghtly gravelLy sandy Loam; moderate
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Ki03 medium subanguLar blocky structure; nonstic y, slightLy 

plautic (wet); very friable (moist); slightly hard 

(dry); very few round fresh gravel of volcanic origin; 

noncalcareous; frequent fine roots; cleart wavy 

boundary. 

B G A Dark yellowish-brown, 1OYR 4/4 (moist) and yelLowish

34-51cm brown, IDYR 5/4 (dry); stlghtly gravelly sandy loam; 

K104 moderate coarse prismatic to subanguLar blocky 

structure; nonstickyt nonpLastic (wet); very friable 
(moist); hard (dry); few very fine tubular pores; very 
few round fresh gravel of volcanic origin; 
noncaLcareous; few very fine roots; gradual, wavy 
boundary. 

H Brown IOYR 5.3 (moist) and very pale brown, 10tY 714 
51-81cm (dry); gravelly sandy loam; moderate coarse prismatic 

K105 to subangular blocky structure; nonstickyj nonplastic 

(wet); very friable (moist); slightLy hard (dry); few 

fine interstitiaL pores; few rounded fresh gravel and 
stones of volcanic origin; strongly calcareous with 

very common calcium myceLLium and coatings on rocks; 

few very fine roots; gradual, wavy boundary. 

C Dark yeLlowish-brown, IOYM 4/4 (moist) and very pate 
81-127cm brown, IOYR 7/4 (dry); very gravelly to stony sanady 
K106 Loam; moderate medium to fine subanigular blocky 

structure; nonsticky, nonpLastic (wet); friabLe 

(moist); slightly hard (dry): few round fresh gravel 

and stones of vol.canic origin; strongly calcareous with 
very common calcium mycelia; very few, very fine roots; 
abrupt, smooth boundary. 

Cca Dark yeLlowish-brown, IOYR 4/4 (moist) and very pale 
127-Sjcm brown, IOYR 7/4 (dry); slightly jraveLLy sandy loam; 
X107 inoderate, medium, platy structure; nonsticky 

nonplastic (wet); firm (moist); hard (dry); few very 

fine tubular pores; moderately calcareous with lew 

calcium myceLia; abrupt, wavy boundary. 

11( Dark brown, IOYR 4/3 (moist) and strong brown, 7.SYk 
1S3-183cm 5/6 (dry); very graveLly to stony sandy loam; moderate 

K108 medium to fine subangutar blocky structure; nonsticky 

nonplastic (wet); firm (moisi.); sLijhtLy hard (dry); 

very frequent, rounded, weathered to strongly weathered 
gravel to boulders of volcanic origin; moderately 

calcareous with few calcium mycelia; no roots. 
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ANALTICAL DAZA &QR SITE K2&
 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* ** am .002mm mm
 

A102 0-15 All fi' 68 27 5 st 

K103 15-34 A12 vf g 58 33 9 s 

K104 34-51 B G A vf g 58 33 9 st 

K105 51-81 B B gs 64 31 5 st 

K106 81-127 C f gs 68 27 5 st 

&107 127-153 Cca g 58 35 7 sL 

K108 153-183 IIC vfr g,s,b 58 35 7 st 

No. pH EC Organic CaC03 Ava L.
 
1:1 	 mahos Matter (5) P
 

(%) (ppm)
 

[102 7.7 0.17 124 3.0 3.66
 

Ki03 7.7 0.23 1.20 2e4 5.49
 

K104 7.0 0.19 0.74 2.7 5.49
 

105 7.9 0.24 0.3? 9.5 3oc6
 

KIOb 7.9 0.2j 0.20 k).9 5.49
 

K107 7.8 0.31 0.18 14.7 5.49
 
KI08 7..9 	 0.23 0.17 4.0 S.16 

*vf-very few (<5%. by 
volume) ** g-gravel (2-75mm) 

f-few 	 (5-15% by
 

volume) s-stonei ( 75-250mm) 
fr-frequent (15-40% by 

voLume) b-boulders ( >250mm) 
vfr-very frequent (40-80% by volume) 

(frome QideLliie J= Sg11 Profoaile Description, FAD, 1977) 

*** 	c-clay s-sand
 

L-loam si-silt
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SOQFIL SITE Z 

Classification: 
TYPIC USTRUPRPTt FINE LOAMY, MIXED, ISUTHBEMIC k t &MILY 
Date and time described: October 20, 1981 
Authors: Je King and A. E. Abu Ghanem
 
Location: 
 One kilometer southeast of the Sana-At Hudaydah roadt 1.Skm
 
southeast of village of Bait Radam 150 
121 N, 440 06' E 
Elevation: 2 643m 
Physicgraphic position: Near Low point of gently sloping broad valley

Topography of surrounding country: Very gently undulating plain 
between mountainous areas 
Microtopography: Broad, low terraces 
slope: Between terraces 1-2%; almost flat 
Land use: Ba..Ley, wheat and beans 
Climate: 1. Annual ratnf, tL- Z00rmm, 2. Soil moisture regime: Ustic, 
3. Soil temperature regiae: Isothermic. 

, -Li-L IQRUATIGN 

Parent material: Fine silty material, mostly alluvial 
Drainage class: CLass 3, moderately well drained
 
Moisture conditions: Slightly moist beneath 18cm
 
D)epth to groundwater: Unknown, no effect on profile
 
-Surface stones or outcrops: Class 0, very few stones 
Evidence of erosion: None 
Salt content: Calcareous 
Human influence: Low terracing, cropping 

GENERAL uA.SCRIPTION OF THE PROFILB: 

Very obvious change 
In texture, probably result of sedimentation at
 
J7cm depth. 
Horizon 1: Loose, crumbly, rooty Layer. 
Horizon 2: Same coLor, etc., but coarse prismatic structure.
 
Horizon 3: Abruptly heavier horizony 
 slightly brown; calcareous 

mycelia. 
Horizon 4: "'Black" clay horizon, calcareous .rcetia. 
Horizon 5: 
Brown affected by coarser materiaLs beLow the transition
 
Horizon b: Sandy loam C materials mottled throughout with few small
 

soft irregular white nodules
 
Horizon 7: Silty C materials
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Ap 

0-10cm 

K109 


C 
10-37cm 

KEII0 


Allb 
37-50cm 

Kill 

Al2b 

50-b5cm 

K112 


B 

65-115cm 

K113 


C1 

115-140cm 

K114 


Profile Description
 

Dark brown, 7.5YR 4/4 (moist); brown, 7*SYR 5/4 (dry); 
sandy clay Loam; moderate fine crumb structure; 
slightly sticky, sl.ghtly plastic, very friable# soft 
sLightly calcareous; frequent very fine roots; clear, 
wavy boundary. 

Dark brown, 7.5Yk 3/4 (moist); brown, 7.5YR S/4 (dry); 
silt loam; moderate coarse prismatic to weak medium 
subangular blocky structure; nonsticky, slightly 
plastic, friable, slightly hard, few very fine tubular
 
pores; sLightly calcareous; few very fine roots;
 
abrupt, smooth boundary.
 

Dark brown, 7.SYR 4/2 (moist); strong brown, 7.5YR 4/6
 
(de'y); loam; strong medium prismatic to strong medium
 
angular blocky structure; some slickensides in the top
 
of the horizon; nonsticky, slightly plastic, friabLeq
 
hard, few very fine tubular pores; moderately
 
calcareous; common calcareous mycelium; few very fine
 
to 9ine roots on the outside of the peds; clear, smooth
 
boundary.
 

Black, LOYR 2/1 (moist); very dark greyish-brown, IOYR 
3/2 (dry); loam; strong medium prismatic to strong
 
medium angular blocky struc.ur-; sticky, plastic,
 
friable, very hardy few very fine tubular pores;
 
moderately calcareous; common calcareous mycel\a; few
 
very fine to fine roots; clear, smooth boundary.
 

Dar~k yeLlowish-brown, IOYR 4/3 (moist); dark yellowish
brown, IOYR 4/;j (dry); Loam; strong medium prismatic to 
strong medium angular b :cky structure; slightly 
sticky, plastic, friable, very hard, few very fine 
tubular pores; slighhtly calcareous; no roots; gradual, 
smooth boundary. 

Dark yellowish-brown, 10YR 4/3 (moist), brown, IOYR 5/3
 
(dry); sandy Loam; massive structure; slighty sticky,
 
slightly plastic, friable, very hard, common very fine
 
tubuLar pores; strongly calcareous; common mycelia; no
 
roots; clear, wavy boundary.
 

C2ca Dark yeLlowish-brown, IOYR 6'/4 (moist); yellowish
140-150+cm brown, IOYR 5/4 (dry); stt loam; strong coarse 

http:struc.ur
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K115 	 prismatic with some Lenses of coarse platy stru(:ture;
 
slightly stichy, nonplastic, friable, very hard, many
 
very line tubular pores; slightly calcareous; no roots.
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ANALYTICAL DAIA EQR UIR~ "Z
 

No. Depth Horizon Coarse Size Total Total Total. Texture 

(cm) Frag. Coarso Sand S1l t CLay CLass 

>2 in Frag. 2-.05 005- <.002 <2 -n 

* €* mm .002mm mm 

k109 0-10 Ap - - 78 1 21 sct 

kilo 10-37 C - - 32 53 15 BiL 

kill 37-50 Alb - - 38 49 13 1 

k112 50-65 Al2b - - 31 46 23 L 

k113 65-115 B - - 37 44 19 1 

k114 115-140 C;1 - - 77 14 9 sa. 

k115 140-150+ C2ca - 13 37 5) .iiL L-sil 
- ----- -- --- - -- - - - - - - - - - - - - - - - - - - - ----

No. pH EC Organic CaC03 Avail.
 

1: 1. mmhos Matter (%) P 
(;%) ( pm) 

K109 7.8 0.36 0.43 5.60 7.33 

kilo 7.8 0.30 0.41 5.90 5.49 
Kill 7.6 0.24 0.55 5.35 5.49 

K112 7.9 0.20 0.52 4.35 7.33 

Kll3 1., 0.19 0.4, 4.45 ,.16 

114 7.8 0.18 0.31 4.45 10,99
 

Kils 7.8 0.16 0.22 13.0 12.82
 

*vf-very few (<5% by voLume) ** &-gravel (2 -75mm) 

f-few (5-15% by volume) s-stones (75-250mm) 

fr-frequent (15-40% by volume) b-bouLders (>250mm) 

vfr-very frequent (40-80% by volume) 

(from Quidelins X_= Sq_1 Profil Description, FAO, 1977) 

*** c-clay a-sand 
L-Loam si-silt
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9119~j INFO&IJ&TION. 

Classificaion: 
 TYPIC USTIFLUVEN11 
FINU LOAMYt MIXED ISOHYPERTHERMIC
 
FAMILY, IRRIGATED PHASE
 
Date and time described: November 4, 1981
 
Authors: J. 
 .Ing and A. E. Abu Ghanem
 
Location: Northeast 
corner of field 13 
 of Surdud farm on the Tihama 
150 144 N, 4J0 11' E 
Elevation: 110Om 
Physiographic position: PLain
 
Topography of surrounding country: Flat
 
Microtopography: None
 
Slope: Flat, 1%
 
Land use: Intensive cultivation, cotton and sorghum

Climate: 1. Annual rainfaLL" 3 0 0mal 2. Soil moisture regime: Aridic,
 
3. Soil temperature regime: Megathermic.
 

W.L LEEMAK1QU 

Parent materiaL: Fine calcareous alluvium
 
)ralinage class: CLass 31 moderately well drained
 
Moaoture conditions: Moist below 24cm
 
Depth to Zroundwater: Not known, no effect 
on profile
 
Surface stones or outcrops: None
 
",vdence of erosion: 
None 
SaLt content: Calcareous throughout 
Human influence: Levelling for irrigation and cropping-intensive
 
irrigat1on
 

GENERAL DESCRIPTION OF THE PROFILE: 
 Uniform line alluvium throughout

with horizon diWfe7entiated primarity 
by slight changes in texture 
and, at 149cm, a change in color. 

Profile Description
 

Ap Dark brown, IOYM 3/3 (moist) and yeLlowish-brown 10YR
O-S6cm 5/4 (dry); 
 silt Loam; 
 strong very course prismatic to

K116 very coarse subanguLar blocky structure; slightLy
 

sticky, 
 plastic (wet); firm (moist); hard (dry);
continous thick fine materials along witi organic 
material forming cutans in cracks and channels few very
 
fine to fine tubular and lew fine vesicular pores;

strongLy calcareous; common fine to very 
fine r'oots;
 
Zradualr smooth boundary.
 



C1 Dark brown, 10YR 4.3 (moist) and yellowish-brown OYR 
56-70cm 5/4 (dry); silt loam; strong coarse, slightly flat 
A117 subanguLar blocky structure; slightly sticky, plastic 

(wet); friable (moist); hard (dry); few fine tubular 
and few coarse vesicular pores; continous thick fine 
materials along with organic matter, forming cutans in 
cracks and channels; strongly calcareous; few very fine 
roots; gradual, smooth boundary. 

C2 Dark brown, 7.SYR 3/4 (moist) and yeLlowish-brown IOYR 
70-96cm 5/4 (dry); loam; strong coarse, sLightly flat 
Kl18 subangular blocky structure; sLightly sticky, plastic 

(wet); friable (moist); slightly hard (dry); cCOMmon 
very fine tubular pores; continous thick fine mate -'iaLs 
along with organic matter forming cutans in cracks and 
channels; strongly calcareous; few very fine roots; 
gradual, smooth boundary. 

C3 Dark brown, 7.5YT 3/4 (moist) and yeLLowish-brown 10KR 
96-117cm 5/4 (dry); Loam; strong coarse, slightly flat 
K|11 subanguLar blocky structure; slightly sticky, plastic 

(wet); friable (moist); slightly hard (dry); common 
very fine tuoular pores; continous thick fine materials 
along with organic matter forming cutans In cracks and 
channels; strongly calcareous; few (5-15% by volume) 
snail sheLls; few very fine roots; clear, smooth 
boundary. 

C4 Brown, 7.5YR 4/4 (moist) and yellowish-brown IOYR 5/4 
117-149cm (dry); Loam; strong coarse, slightly flat subanguLar 
K120 blocky structure; sLightLy sticky, plastic (wet); 

friab e (moist); slightly hard (dry); few very line 
tubular pores; continous thick fine materials along 
with organic matter forming cutans in cracks and 
channels; strongly calcareous; no roots; clear, smooth 
boundary. 

IICI Dark reddish-brown, SYR 3/3 (moist) aid brown 7.SYR 4/4 
149-177cm (dry); loam; strong coarse, slightly flat subanguLar 
K121 blocky structure; slightly stickyt plastic (wet); 

friable (moist); slightly hard (dry); few very fine 
tubular pores; continous thick fine materials along 
with organic matter forming cutans In cracks and 
channels; strongly calcareous; no roots; clear, smooth 
boundary. 
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11C2 Dark reddish-brow, SYR 3/3 (moist) and brown 7.SYR 4/4
 
177-200+cm (dry); loam; strong coarset 
 slightly flat suban,,sil.ar 
K122 blocky structure; slightly sticky, plastic (wet); 

friable (moist); slightly hard (dry); few very fine 
tubular pores; continous thick fine materials along 
with organic matter forming cutans in cracks and 
channels; no roots.
 

http:suban,,sil.ar
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N~ALYTILAL nATA FQ& SITEfl
 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 	 2-.05 .05- <.002 <2 mm
 
** mm 0O02mm mm
 

K116 0-56 	 - 17 23Ap - 60 siL
 
Kl17 56-70 ci  - 55 32 23 sit 
KiIs 70-96 C2 - - 45 42 13 1 
K119 96-117 C3 - - 2b 48 29 L 
K120 117-149 C4 - - 37 50 13 1 
K121 149-177 [ICI - - 43 48 9 1 
K122 177+ IIC2 - - 47 31 14 L
 

No. pH EC Organic CaC03 Avail.
 
1:1 	 mmhos Matter (%) p
 

(%) (ppm)
 

K116 7.8 0.17 1.60 1L.OSEN 12.82 
K117 8.0 0.19 0.55 10.2$EN 10.99 
K118 8.0 0.12 0.51 10.2$EN 10.99 
K119 7.9 0.19 0.70 9.85 7.33 
X120 8.0 0.21 0.58 7.90 7.33 
K121 8.0 0.19 0058 6.25 3.49 
K122 7.9 0s21 0.58 3.70 5.49 

*vf-very few (<5% by volume) ** g-gravel (2-75ms)
 
f-few (5-15% by volume) s-stones (75-250..)


-boldes (>250mm)
fr-frequent (15-40% by volume) 


vfr-very frequent (40-80% by -olume) 

(from GU~dej~nx = L IPr ile DegeriptiJ t jFAOt 1977) 

** 	 c-cLay 8-sand
 
I-loam si-silt
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W L EAQEJJ#Z A=T A" 

,41TE INFORMATION
 

CLassificatiot.: TYPIC TORRIORTHENTV FINE LOAAYj MIXED, ISOHYPERTELMIC 
hFAMILYt IRRIUATED PHASE 
Date and time described: November 5, 1981 
Authora: Jo Kina and A. E. Abu Ghanem 
Location: Block A No. I ieldt, Geraba farm, 50m from the north end of 
the fteld, 15 0 13' N, 430 8' E 
Elevation: 130m
 
Physiographic position: Plain
 
Topography of surrounding country: Flat or aLnost flat
 
Microtopography: Noae
 

Slope: 10 or 2%
 
Land use: Irrigated pasture
 
Climate: 1. Annual rainfall: 300mm, 2. Soil moisture regime: Aridic, 
3. Soil temperature regime: Isohyperthermic.
 

SU~IL INFORMATION 

Parent material: CaLcareous alluvium
 
Drainage cLass: CLass 4l weLl drained
 
.oisture conditions: Dry down to 38cm
 
Depth to groundwater: No effect on prof i.e 
Surface stones or outcrops: None
 
Evidence of erosion: None 
F-Lt content: CaLcareous throughout 
Human Influence: Irrigation, croppingg leveling 

GENERAL DESCRIPTION OF THE PROFILE: Uniform fine alluvium with most
 
strongly expressed horizon differentiation being texture; other
 
horizons dilterentiated by color and structure.
 

ProfiLe Description
 

IAI Dark brown IOYR 4/3 (moist) and Light yeLlowish-brown, 
0-10cm IOYR 6/4 (dry); silt loam; some strong thick piLty 
K123 lenses at surface, but primarily medium subanguLar 

blocky structure; slightly sticky, plastic (wet); 
friable (moist); slightly hard (dry); few very line 
tubular pores; strongly calcareous; common very line 
roots; cLeart smooth boundary. 



J03
 

HIAl 


10-38cm 


X124 


IIfCI 

38-64cm 


K125 


II IC2 

64-134cm 

K126 


IVC 

134-150cm 

K127 


VC 

150-165cm 

K126 

VIC 
165-200cm 

K129 


Dark brown 7.SYR 3/4 (moist) and brown 1OYR 5/3 (dry); 
loam; moderate coarse prismatic structure; slightly 
sticky, plastic (wet); friable (moist); slightly hard 
(dry); few very fine tubular pores; strongly 
calcareous; common very fine roots; clear, smooth 
boundary. 

Dark brown 7.5YR 3/4 (moist) and pale brown, 10YR 6/3
 
(dry); silt Loam; strong very co.rse flat subangular
 
blocky structure; slightly sticky, plastic (wet); 
friable (moist); slightly hmrd (dy); few fine tubular 
and few medium vesicular pores; fpw very fine roots; 
gradual , wavy boundary. 

Dark brown 10YR 4/3 (moist) and paka brown, 1¥OY 6/3 
(dry); silt Loam; strong very coarse flat subangular 
blocky structure; slightly sticky, plastic (wet); 
friable (moist); soft (dry); strongly calcareous; few 
very fine roots; gradual, smooth boundary. 

Very dark greyish-brown, lOYR 3/2 (moist) and light
 
brownish-grey 10YR 6/2 Iday); loamy sand; structureless
 
structure; nonsticky, nonplastic (wet); loose (moist);
 
loose (dry); strongly calcareous; very few very fine
 
roots; abruptp smooth boundary.
 

YeLlowish, IOYR 5/4 (moist) and pale brown lOYR 6/3
 
(dry); Loam; moderate medium subangular bLocky 
structure; slightly sticky, slightly plastic (wet); 
very friable (moist); soft (dry); strongly caLcareous; 
very few very fine roote; abrupt, smooth boundary. 

Very dark greyish-brown lOYR 3/2 (moist) and greyish
brown IOYR 5/2 (dry); sand; structureless; nonsticky#
 
nonplastic (wet); strongly calcareous.
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ANALXULGAL DATA ER SaT 2 

Size Total TotaL 	Total Texture
No. Depth Horizon Coarse 

(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.0s5 .05- <.002 <2 m 

* * mm .002mm mm 

K123 0-10 IA1 - - 17 5a 24 sil
 

K124 10-38 IhAi  - 37 49 	 14 

24 slii125 38-64 IXICi - - 17 59 

K126 64-134 h11C2 - - 31 53 16 ell
 

- 77 19 4 ts
K127 134-150 IVC -

K128 150-165 VC - - 47 43 10 1
 

K129 165-200 ViC - - 91 5 4 s 

No. pH EC Organic CaCO3 Avail.
 

1:1 	 mmhos Matter (%) P
 
(%) (ppm)
 

K12J 7.8 0.55 1.25 11.40 10. 9 

L124 7.9 0.43 1.25 10.10 9.32 

K125 8.0 0.44 0.38 9.50 9.16 

K126 8.0 0.39 0.21 9.50 7.33 

1127 6.2 0.15 0.19 6.70 5.4& 

K128 8.2 	 0.39 0.10 6.55 4.16
 

8.3 0.12 0.10 6.25 4.16
K129 


*vf-very few (<5% Dy volume) ** g-graveL (2-75.m)
 

f-few (5-15% by volume) a-stones (75-250mm)
 

fr-frequesit (15-40% by volume) b-bouLders (>250mm)
 

vfr-very frequent (40-80% by volume)
 

(trom Guldel ;Liu 4ai1 ProfjL- Deigugri t onip FAO, 1977) 

*** 	 c-cLay s-sand
 
I-Loam si-silt
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Classification: 
 TYPIC USTIFLUVENT, FINE LOAMY, MIXED ISOHYPERTHERAIC
 
F-AM1LY, IRRIGATED PHASE 
Date and time described: November 5, 
lbl

Authors: J. King and A. 
E. Abu Ghanem
Location: 50m from farm road in north central section of field 5 ofsurdud farm, 150 141 N, 430 110 E
 

1 5
ELevation: 
 5m
 
Physiographic position: 
Plain
 
Topography of surrounding country: 
Flat 
Adicrotopography: 
None
 

1 0
S ope: or 2%
 
Land use: 
Intensive irrigated agriculture
Climate: 1. 	 3 0Annual rainfaLL: 0am, 2. SoilL moisture regime: ArLdic,
3. Soil temperature regime: 
Isohyperthermic
 

Parent material: Calcareous alLuvium
 
Drainage class: Class 41 
well drained
 
Moisture conditions: Dry to 
L09cm 
Depth to groundwater: No effect 
on profile
 
Surface stones or outcrops: None
 
Evidence of erosion: None 
Salt coutent: Calcareous throughout
Human 
influence: Levelling and irrigation, cropping for 15 years
 

GENERAL DESCRIPTION 
OF THE PROFILE: Light 
brown fine
oberlying reddish 	 aLLuvium

sandy alluvium; 
 horizon 
within 
 these strata
 

differentiated 	by texture*
 

Profile Description
 

Alp 
 Dark brown, 
 10YR 4/3 (moist) and yeLlowish-brown 10Y
0- 2 2cin 
 5/4 (dry); silt loam; 
 weak crumb structure; sticky,

K130 	 plastic (wet); friable (moist); slightly hard (dry);strongly calcareous; common very fine to fine roots;


clear, wavy boundary.
 

AI 
 Dark brown, 
 lOYR 3/3 (noist) and yeLLowish-brown IOYR22-36cm 
 5/4 (dry); silt Loam; 
moderate medium subanguLar blocky
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K131 	 structure; sticky plastic (wet); friable (moist);
 
slightly hard (dry); strongly calcareous; common very
 

fine to fine roots; clear, wavy boundary.
 

ITC Dark brown, IOYR 3/3 (moist) and pale brown IOYR 6/3 
36-56cm (dry); silt loam; moderate very coarse prismatic to 
KIJ2 very coarse subanguLar structuv.e; sticky, plastic 

(wet); friable (moist); slightly hard (dry); tew very 
fine tubular pores; strongLy calcareous; common very 
fine to fine roots; clear, wavy boundary. 

IIIC Dark brown, 7.5YR 3/4 (moist) and brown 7.SYR 5/4 
56-112cm (dry); silt loam; strong coarse prismatic structure; 

K133 slightly stickyv plastic (wet); frinble (moist); 
slightLy hard (dry); few very fine tubular pores with 
few calcium mycelia; c.lcareous; few very fine roots; 

ctear, smooth boundary. 

IIIC-IVL Dark reddish-brown SYR 3/3 (moist) and dark brown,
 
112-145cm 7.SYk 4/4 (dry); silt Loam; strong flat coarse
 
a134 subanguLar bLocky structure; sticky, plastic (wet);
 

friable (moist); slightly hard (dry); few very fine 
tubular pores with few calcium mycelia; few very line 

roots; abrupt, smooth boundary. 

LVC Dark reddish-brown SYR 3/3 (moist) and dark brown#
 
145-Uf7cm 7.SYR 4/4 (dry); very gravelly and stony sandy Loam;
 
KIJS weak coarse subangular bLorty structure; sLightly
 

sticky plastic (wet); friable (moist); soft (dry);
 

very frequent rounded fresh gravel to stones of
 
volcanic origin; strongly calcareous.
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ANALyTICAL DATA EQR SITU~ 16U 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm ) Frag. Coarse Sand Silt Clay Class 

>2 am Frage 2-.05 .05- <0.002 <2mm 
* mm .002mm mfu 

4130 0-22 Alp - - 21 61 18 oil 
K131 22-36 Al - - 17 70 13 oiL 
K132 36-56 IIC - - 16 56 28 idL 

K133 5o-112 IIC - - 36 40 24 1 
K134 112-145 IIIC-IVC - - 56 24 20 

st 
K1J5 145-197 IVc -- 66 16 18 at 

No. p11 EC Organic CaC03 Avail.
 
1:1 	 mmhos Matter (%) P 

(%) (ppm) 

XIZO 7.7 0.51 1.05 12.0 -. 16 
£131 7.7 0.44 1.00 12.4 7.33 
K1J2 7.5 1.20 1.00 12.4 7.33 
K133 7.7 0.64 1.60 8.45 7.14 
K134 7.5 0.81 0.86 6.80 6.84 
K135 7.5 0.84 0.81 4.85 5.20 

*vf-very few (<5% by volume) ** g-gravel (2-75mm) 
f-few (5-15% by volume) s-atones ( 7 5-25 0 mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm) 
vfr-very frequent (40-80% by volume) 

(from GuideLines £ So-it ProfiLe Desc. i tion, FAO, 1977) 

*4.* 	 c-cLay s-sand 
I-Loam s i.-si lt 



Soxt Survey of the Yemen Arab Republic
 

E J6Uso I L EG""V 211sI 

SI TE INIUk&TION 

Classification: TYe'IC USTORTHENT, COARSE LtIAMY CALCAREOUS# MIXED1
 

ISOMP.SIL FAMILY
 

Date and time described: November 24, 1981
 

Authors: J. King and A. E. Lbu Ghanem
 

Location: Road cut on southwest slope of Jabal NabaL-Shabi 150 151 N,
 

430 58' E
 

ELevation: 3070m
 

Physiographic position: Concave slope
 

Topography of surrounding country: Mol'.*ntaLnous
 

Microtopography: None
 

Slope: 350 or 70%
 

Land use: Light grazing
 

Climate: 1. Annual rainfall: 300mmg 2. Soil moisture regime: tstic,
 

3. Soil temperature regime: Isomesic.
 

Parent material: Cotluvial material derived from volcanic rocks
 

Drainage class: Class 4, well drained
 

goisture conditions: Profile dry throughout
 

Depth to groundwater: No effect on profile
 

Surface stones or outcrops: Rubble land with rockt outcrops covering
 

25% of the surface
 

Evidence of erosion: Slight riL erosion
 

Salt content: None
 

Human influence: None
 

GENERAL DESCkIPTION OF THE PROFILE: Five horizonst 177cm to Lithic
 

contact
 

1. Light-colored--may be from water deposition
 

2. Darker, heavier soil, but not clearly illuviated
 
j. Transistion to C
 
4. C--Secondavy 
5. Calcium on rocks and J.n form of powder and pseudomycelia
 

Profile Description
 

Al Very dark greyish-brown 10YR 3/2 (moist) and brown L0Yk 
0-11cm 5/3 (dry); sandy loam; weak medium subanaular bLocky to 

K136 crumb structure; sticky, nonplastic (wet); friable 

(moist); soft (dry); fresh, sharp frequent graveL to 
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B 

11-63cm 

K137 


B2 

63-80cm 

K138 


Cl 

80-l0L cm 

K1Ja 


C2 

109-177cm 

Lithic 

contact 

K140 


boulders of voLcanic origin; frequent fine roots;
 
clear, smooth boundary*
 

Very dark brown 10TIh 2/2 (moist) and dark greyLsh-brown 
IOYR 4/2 (dry); sandy loam; moderate coarse prismatic 
to medium subalgular blocky structur -; slightly sticky, 
nonpLastlc (wet); friable (moist); slightly hard to 
hard (dry); fresh, sharp frequent g;ravel to boulders of 
volcanic origin; noncaLcareous; common fine roots; 

gradualt smooth boundary.
 

Very dark greyish-brown lOYR 3/2 (moist) and dark 
yeLLowish-brown lOYR 4/4 (dry); sandy loam; weak 
subangular blocky structure; nonsticky, sLightLy 
plastic (wet); friable (moist); slightly hard (dry); 

frequent gravel, some stones, fresh sharp of volcanic 
orii~n; noncaLcareous; common fine roots; clear, smooth 
boundary. 

Dark yer-llowish-brown 10YR 4/4 (moist) and yeLlowish
brown 10Y.R 5/6 (dry); sandy loam; strond coarse fLat
 

subangular blocky to coarse prismatic structure;
 
sticky, plastic (wet); friable ( ioist); sLightly hard
 
to hard (dry); few very fine tubular pores; frequent
 
sharp weathered gravel of volcanic origin;
 
noncalcareous; very few very fine roots; cLear, wavy
 
boundary*
 

Dark brown 10YR 4/3 (moist) and brown OYM 4/3 (dry); 
sandy Lfaam; moderate coarse subanguLar structure; 
slightly sticky, nonplastic (wet); friable (moist);
 
slightly hard to 'iard (dry); frequent sharp weathered
 
gravel of volcanic origin; strongly calcareous.
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ANALYTICAL DATA 	 EUR &T 1U 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt Clay Class
 

>2 mm Frag. 	 2-o05 .05- <.002 <2 am
 
mm .002mm 	 mm
 

k136 0-11 Al fr gb 58 36 6 sI
 
K137 11-63 B fr 9 66 24 10 8l
 
X138 b3-80 d2 fr gs 56 32 12 s
 
KXJ9 80-109 CI fr g 66 20 14 sL
 
K140 109-177 C2 fr g 60 32 8 a
 

No, pH EC Organic CaC03 Avail.
 
1:1 	 mmhos Matter (%) P
 

( %) (ppm)
 

K136 7.4 0.29 1.10 21.5 7.5
 
K137 7.5 0.18 1.35 20.6 7.3
 
KIJ8 7.7 0.15 0.98 21.0 6.2
 
K139 7.7 0.14 0.43 20.7 5.5
 
K140 7.8 0.20 0v33 22.6 3.7
 

*vf-very few (<5% by voLume) * g-gravel (2-75mm)
 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250am)
 
vfr-very frequent (40-80% by volume)
 

(from GuideLins J_= 5oQjj Profile DescriRt on, FAO, 1977) 

* 	 c-clay s-sand
 

1-Loam si-silt
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SITE INFORA'110et 

SANDY MIXED#
Classification: TYPIC ARGIUDOLL, SKELETAL# ISgESIU.
 

FAMILY
 

Date and time described: November 24t 1981 

Authors: J. King and A. E. Abu Ghanem 

Location: Road cut on southwest slope of JanaL Naal-Shab1 150 15' Ni 
430 58' E 

Elevation: 3070m
 

Physiographic position: Concave slope 

Topoaraphy of surrounding country: Mountainous 

Microtopography: NiL 

Skope: 350 or 70% 
Land use: Lig~ht grazind 

Climate: 1. Annuai. rainfall: 300mmi 2. 'Soil moisture regime: Ustic, 

3. Soil temperature reaime: isomesic. 

,W11~ 1NFCRMATION 

Parent material: Colluvial material derived from volcanic rocks
 

Drainage class: Class 4l well, drained
 

Moisture conditions: Profile dry throughout
 

Depth to groundwater: No effect on profile
 

Surl'ace stones or outcrops: Rubble Land with rock outcrops covering 

25% of the surface 
Evidence of erosion: SLijht rILL erosion 

SaLt content: None 

Human influence: None 

UENERAL DESCRIPTION OF TiE PROFILE: The soil throughout this profile 

has a low value and chroma with the top two horizons being noticeably 

lighter colored than the bottom two. Their differences correspond to 

The top twoan Increased clay content in the Lower two horizons. 


horizons were differentiated on the basis of color and structure and
 

the bottom two on the basis of color and clay content.
 

Profli e Description
 

A2 Very dark brown 10YR 2/2 (moist) and brown 10YR 5/3 

0--23cm (dry); sandy Loam; weak granuLar structure; slightLy 

K141 sticky and olightly plastic (wetS; friable (moist); 
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slightly hard (dry); fresh slightly rounded frequent 

utones to boulders of volcanic origin; moderately 

calcareous; frequent fine roots; clear, wavy boundary. 

I1A2 V .. 'y dark greyish-brown lOYR 3/2 (moist) and dark 

23-blcm greyLsh-brown IOYR 4/2 (dry); sandy Loam; weak medium 

K142 subanguLar blocky structure; slihtly sticky and 

slightly plastic (wet); friable (moist); slightly hard 

(dry); slightly weathered frequent draveL and boulders 

of volcanic origin; noncalcareous; common, fine roots; 
abrupt, smooth boundary. 

11b2t Black LOYR 2/1 (moist) and very dark grey iOXR 3/1 
81-138cm (dry); sandy clay Laom; strong coarse eubanguLar blocky 

K143 structure; sticky and very plastic (wet); friabLe 

(moist); very hard (dry); slightly weathered frequent 

gravel and boulders of volcanic origin; noncalcareous; 

very few fine roots; gradual, wavy boundary. 

tIC Very dark grey IOYR 3/1 (moist) and very dark greyish

138-162cm brown IOYR 3/2 (dry); sandy Loam; moderate medium 

Lithic subangular blocky structure; sl.ightly sticky and 

contact nonpLastic (wet); friable (moist); slightly hard (dry); 

K144 very frequent slightly rounded weathered stones to 

boulders of volcanic origin; strongLy calcareous with 

common calcareous psuedomyceLlia. 
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ANALYZIC&. DATA EDEAL &
 

No. Depth horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 m 
* ** mm .002mm, mm 

141 0-23 A2 fr stb 72 22 6 st 
L142 23-81 IA2 fr gj b 76 14 10 at 
K143 81-138 11112t I ggib 56 20 22 act 
K144 138-162 lic vfr stb 63 22 15 sL 

No. pH EC Organic CaC03 AvaiL. 
1:1 mmhos Matter (%) P 

(S) (ppm) 

K141 7.., 0.22 1.82 21.3 9,2 
K142 7.7 0.17 1.32 21.1 7.3 
K143 7.5 0.14 1.25 21.3 6.7 
K144 7.8 0.21 0.73 22.2 5.4 

*vf-very few (<5% by volume) ** g-gravet (2-75mm)
 
f-few (i-15% by v'olume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-bouLders (>250mam)
 
vfr-very frequent (40-80% by volume)
 

(from.ce Guidelines fr&r Bo1 Prefl I Descgri tlo , FAOr 1a77) 

S** c-cLay a-sand
 

L-Loam si-siLt 
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filIE INFURi4ATION 

CLass ification:LITHIC USTORTHENT# SANDY SKELETAL, MIXED ISOAESIG
 
FAMILY 
Date and time describedZ November 24, 1981 
Authors: J. King and A. I. Abu Ghanem 
Location: Road cut oa. southwest slope of Jabal NabaL-Shabi 150 15' Nr 
430 5B8 9 
Elevation 3020m 
Physiographic position: t.oncave slope 
Topouraphy of surroundinj country: Mountainous
 

Microtopooaphy: None
 
Slope: 220 or 40%
 

Land use: Low# tight sedaes and grasses
 
CLimate: 1. Annual rainfall: 300mm, 2. Soil moisture regime: Ustic#
 
3. Soil temperature regime: lsomesic.
 

Parent materiaL: Colluvium dominated by volcanic rocks 
Drainage ctlss: Class 4, weLL dr ined 
M.Astre conditions: Dry throughout 
Depth to groundwater: No effect on profile 
Surface stones or outcrops: RubbLe Land, gravel to boulders 25% rock 

outcrops 
Evidence of erosion: SLight sheet erosion 
SaLt content: None
 

Human inftuence: None 

GENERAL DESUkIPTION O1 THE PROFILE: Very shallow profile with 48cm to 
lithic contact.
 

Profi le Description
 

C1 	 Very dark to greyish-brown, 10YR 3/2 (moist) and 
0-7cm 	 greyish-brown, IOYR 5/2 (dry); loamy sand; 

K145 	 structureless; slightly sticky and nonpLastic (wet); 
very friable (moist); loose (dry); sLightly rounded 
fresh frequent jravel to stones of volcanic origin; 
calcareous; few fine roots; abruptr smooth boundary. 
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C2 Very dark brown, 1OYR 2/2 (moist) and very dark 

7-48cm greyish-brown, 10YR 3/2 (dry); Loamy sand; weak crumb 

Ki46 to nedium sub.nguLiIr blocky structure; sltidhtly sticky 
and nonp)Lantic (wet); friable (moist); soft (dry); 

slightLy rounded; fresh, frequent graveL to stones of 

volcanic origin; calcareous; common fine roots; abruptt 
smooth boundary* 
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&k4ALYIL DATA E" SITE XU
 

No. Depth Horizon Coarse Size Total Total Total. Texture 
(cm) Frag. Coarse Sand Silt CLay Class 

>2 mm Prag. 2-.05 .05- <.002 <2 mm 

* ** mm .002m m am 

K145 0-7 C1 fr als 77 17 6 to 
K146 7-48 C2 fr gS 7b 15 6 L 

No. pH EC Organic CaCO3 Avail.
 
1:1 muhos Matter (%) P 

(%) 	 (ppm) 

K145 7.5 0.14 1.08 6.3 8.24 
K146 7.6 0.11 1.08 6.3 7.33 

*vf-very few (<5% by volume) S g-gravel (2-75mam)
 
f-few (5-15% by vo...me) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-bouLders (>250am)
 
vfr-very frequent (4t0-60% by volume)
 

(from Gu 	 SogIj Droi FAO,L ErZJjj earJiptI 1977) 

*** 	 c-clay a-sand
 

t-Loam sl-slLt
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&[I INFOUATIO
 

Classification: TYPIC USTORTHENT, FINE LOAMY, MIXBD, ISOTHBRMIC 
FAMILY 
Date and time described: December 2, 1981 
Authors: J. King and A. B. Abu Ghanem 
Location: On the Tihama, 200m west of vilLage of Thhar Mhamoudt 2ka 

east of MUaneh, approximately 10km north and sLightly east of Wadi 

Surdud at the base of Mt. Badh UiLhan. Province of Mahweat. Farm of 

&l HabJ Mahamat Gassim 150 21' N, 430 14' E 

ELevation: 150m 
Physiographic position: Foot slope 
Topography of surrounding country: Undulatingp but in close proximity 

to mountains to the cast at 1.5 km and to flat topography to the west 
about 4km 
Microtopography: Situated in a small terraced, bunded fieLd, 60m by 

30m, terraces differ by 50cm in elevation with bunds 20cm above Level 

of the terrace 
Slope: 2 or 4% 
Land use: bare at the time of profiLe but used for maize, sorghum and 

beans primarily, and sometimes for cotton 
Climate: No Information but similar to Wadi Surdud 

SUL~ INEORMATILQ9
 

Parent material: Calcareous aLluvium with come Influence of calcareous 
Loess and of volcanic aLluvium 
Drainage class: Class 4, well drained 
MoiAsture conditions: Moist beLow 35cm 
Depth to groundwater: 50m, no effect on profAle 

Surface stones or outcrops: Class 1, vary few stones 

Evidence of erosion: None 
Salt content: Calcareous, common pseudomycelia and calcium on the 

rocks at 45-110cm 
Human influence: Spate Irrigation and terracing
 

GENLRAL DESCRIPTION OF THE PROFILE: The top two horizons are similar
 

differing only in structure with the surface horizon being a loose Ap
 

horizon and the second horizon having moderate coarse subanguLar 

blocky structure. The third horizon Is heavier in texture with some 

calcium accumulation. The fourth horizon is characterized by very 

frequent gvaveL to stones and differs dramatically from the horizon 

above It. In this respect the presence of this gravel and stone is 

probably the resuLt of the method of building these terraces in which 

gravel and stones axe sometimes Laid down first and then covered with 
soil to form the terrace. 
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Profi le Description 

A2 
0-10cm 

[147 

Dark brown, IOYR 3/3 (moist) and yelowlsh-browng 10YR 
5/4 (dry); silt Loam; structureless; sijhtLy sticky 

and slightly plastic (wet); very friable (moist); soft 

(dry); slightly calcareous; few fine roots; cleart 

smooth boundary. 

821 
10-30cm 

K14d 

Dark brownp 7.5YR 3/4 (moist) and dark yeLowish-brown, 
IOYR 4/4 (dry); silt Loam; moderate coarse subanguLar 

blocky structure; slightly sticky and slightly plastic 
(wet); friable (moist); soft to slighzly hard (dry); 

few 2ine tubular pores; sLightly calcareous; few fine 

roots; irrefsular, clear boundary. 

1322 
30-45cm 

Kl4b 

Dark browny 7.5YR 3/4 (moist) and dark browng 7.5YR 4/4 
(dry); loam; moderate coarse subanguLar blocky 

structure; slightly sticky and plastic (wet); friable 
(moist); slightly hard tdry); few very fine tubular 
pores; moderately calcareous; very few 21ne roots; 

gradual, smooth oaoundary. 

1-IIC 
45-110cm 
[150 

Brown, 7.SYR 4/4 (moist) and strong brown, 7.5YR 4/6 
(dry); gaavetiy to stoney loam; weak medium subangular 
blocky structure; slightly sticky and slightly plastic 
(wet); friable (moist); sliahtLy hard (dry); very 

frequent rounded strongly weathered gravel to stones; 
strongly calcareous. 
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Texture

No. Depth Horizon Coarse 3ize Total Total Total 


Class
(cm) Erag. Coarse Sand Silt Clay 

Frag. 2-e05 .05- <.002 <2 mm>2 mm 

Sn mm .002mm mm
 

sall
- - 33 53 14K147 0-10 A2 

- 31 51 18 OIL

K148 10-30 B21 

- 27 49 24 L
 
X149 30-45 B22 

sb 37 40 21 1 
KI50 45- 110 1-IIC vfr 


No. pH EC Organic CaCO3 Avail.
 

1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

k147 7.5 0.40 1.51 4.7 11.91
 

K14 7.6 0.40 1.13 5.5 10.21
 

K149 7.6 0.40 1.05 6.3 8.35
 

U.78 	 10.5 8.24
KiSO 7.6 	 0.90 


*vf-very few (<5% by volume) ** g-jraveL (2-75mm) 
s-stones (75-250mm)f-few (5-15% by volume) 


by volume) b-bouLders (>250mm)
fr-frequent (15-40% 


vfr-very frequent (40-80% by volume)
 

(from Qulfte~tnega LgX S.Q±L PrgeiLe aRnGLLntiont FAUt 1977) 

*** 	 c-clay s-sand
 

L-loam sL-silt
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SIL PkOFI LE , 

S I 1k; INfiRATliO 

Classification: TYPIC TORkIOkTHENTt SANDY SKELETAL, hIX"D 
ISOfYPEPTHi3RM IC FAMILY 
Date and time described: December 7, 1981 
Authors: J. King and A. E. Abu Ghanem 

Location: West bank of small dry Wadi in greater Wadi Mawza on the 

Abullah ALdlmi farm 130 181 No 430 37' B 
Elevation: 280m 
Physiogr'aphic position: Valley bottom 
Topography of surrounding country: Flat to almost flat and 500m wide 

dicrotopography: The areas on both sides of the valley are steeply 
dissec ted 

Slope: 10 or 2%
 
L&nd u:se: Desert shrubs
 
Climate: 1. Annual rainfall: 300mm, 2. Soil moisture regime: Arldic,
 

3. Soil temperature regime: Isohyperthermic 

;U1L 'LLQHXAJJA& 

Parent mteriaL: AlLuviaL materiaL derived from volcanc rocks 
orainuge cLass: CLass 5, somewhat excessively drained
 
Moisture conditions: Dry throughout 
Depth to groundwater: 20+m, no effect on profile 

Surfuce stones or outcrops: Rubble land 

Evidence of erosion: Wind erosion resull:ing in exposure of stones on 
surface of soil; moderate gully erosion 
Salt content: None 

Human influence: None 

GENERAL DESCRIPTION OF TH fPROFILE: Five horizons caused by.
 

stratification of alluvial material.
 

Profile Description
 

Al Brown, 10YR 4/3 (moist) and Light yeLLowish-brownt IOYR 
0-5cm 6/4 (dry); sLightly gravelly loam; 1ca cap with no 

K151 structure then strong fine prismatic structure in the 
lower 4cm; slightly sticky, slightly plastic (wet); 

friable (moist); slightly hard ( diry ); in cap 

honeycombed with many micro-tubular porest below that
 
micro-tubular pores are common; very few 2resh
 
moderately rounded Zravel; strongly calcareous; smooth
 

gradual boundary.
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IIG 

5-27cm 

K152 


IIIC 
27-87cm 

K15M 

IVL 

87-18Icm 

K154 


VC 
181-261cm 

K15S 

Brown, 10YR 4/3 (moist) and pale brown, IOYR 6/3 (dry); 
very gravetly Loamy sand; structureless; nonsticky# 
nonplastic (wet); triable (moist); Loose tdry); fresh 
very frequent moderately rounded gravel to stones of 

volcanic origin; strongly calcareous; very few coarse
 
roots; smooth, clear boundary.
 

Dark yellowish-brownt IOY 4/4 (moist) and yelLowish
brown, 10YT 5/4 (dry); very gravelly to stoney Loamy 
sand; structureless; nonsticky, nonpLastic (wet); very 
friable (moist); loose (dry); fresh very frequent 

moderately rounded gravel to stones of volcanic origin; 
strongly calcareous; smooth, clear boundary. 

Dark brown, lOYR 3/3 (moist) and brown, 10YR 5/J (dry); 
very graveLly to stoney Loamy sand; nonsticky
 
nonplastic (wet); very friable (moist); Loose (dry);
 
fresh very frequent moderately rodnded gravel to stones
 
of voLcanic origin; strongly calcareous; smooth, clear
 
boundary.
 

Brown, 7.SYR 4/4 (moist) and brownr 7.5YR 5/4 (dry); 
very graveLly to otoney sandy Loam; structureless;
 
nonsticky, nonpLastic (wet); very triable (moist);
 
loose (dry); fresh very frequent moderately rounded
 
gravel to stones of volcanic origin; noncalcareous;
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ANALYTICAL DATA kA& SITE K 

No. Depth Horizon Coarse Size 
(cm) Frag. Coarse 

>2 mm Frag. 
* * 


K151 0-5 Al vf g 

K152 5-27 IIC vfr gls 

9.153 27-87 IIIC vf?' gs 
K154 87-181 IVC vfr ges 
K155 181-261 VC vfLI gs 

No. pH EC Organic CaCO3 
1:1 mohos Matter (%) 

K151 8.0 0.24 0.50 10.2 
K152 7.5 4.30 0.48 8. 
K153 7.7 2.85 0.35 7.0 
K154 1.8 4.70 0.30 7.0 
KISS 8.2 0.30 0.15 5.1 

*vf-very few (<S% by volume) 

f-few (5-15% by volume) 
fr-frequent (15-40% by volume) 

vfr-very frequent (40-80% by volume)
 

( from gj4.tjLia& Z Sol I Profit. 

*** 	 c-clay a-sand 
I-loam si-silt 

Total 

Sand 


2-.05 

mm 


51 

77 

77 

83 

69 

Avail.
 
P 

11.91
 
.36 

8.24
 
7.12
 
5.50
 

** 

Total 

Silt 

.05-


.002mm 


36 

16 

16 
12 

20 

Total Texture 
Clay Class 

<.002 <2 mm 
mm 

13 1
 
7 Is
 
7 Is 
5 is 
1 sit 

g-graveL (2-75mm)
 
s-stones (75-250mm) 
b-bouLders (>250mm)
 

Descrintion., FAO, 1977) 
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SOLPROFILE SITE 

SINFORMATION 

Classification: TYPIC CALCIORTHIDt SANDY SKELETAL, MIXL),
 

ISOHYPERTHERMIC FAMILY 
Date and time described: December 71 1881 

Authors: Je King and A. E. Abu Ghanem 

Location: Foot slope of volcanic hill on north side of Wadi Mawza in 

greater Wadi Mose on the AbdulLah Aldimi Farm. Talzz province but on 

the Tihama. 130 18' Ny 430 37' E 
Elevation: 300m 

Physiographic position: Concave foot slope of a volcanic hilL 

Topography of surroundinb country: Steeply dissected except for Slat 

adjacent wadi about 500m wide 

Microtopography: None
 

Slope: 120 or 20%t moderately steep
 
Land use: Light grazirg
 

Climate: 1. Annual rainfall: 300mmt 2. Soil moisture regime: Aridic,
 

3. Soil temperature regime: Isohyperthermic
 

SOIL INFOLMATION
 

Parent material: Volcanic colluvium 
Drainage class: CLass 4, well drained 
M4oisture conditions: Moist below 107cm 

Depth to groundwater: No effect on profile 

Surface stones or outcrops: Gravelly to stoney rubble Land with 40% of 
surface covered by rock outcrops 

Evidence of erosion: Local severe gully erosion 

Salt content: Calcareous 

Human influence: None 

GENERAL DESCRIPTION OF THE PROFILE: Three strata of coLtuvial
 

material over a horizon dominated by dark material. The two strata
 

under the dark horizon are similar in color and texture to the three
 

strata above the dark horizon.
 

Profile Description
 

Al Brown, 10YR 4/3 (moist) and yeLLowish-brown 10YR 5/4 

0-18cm (dry); very gravelly to stoney sandy Loam; 

/L156 structureless; slightly sticky, slightly plastic (wet); 

friable (moist); loose (dry); few fine tubular pores;
 

frequent sharp fresh bravel to stones of volcanic
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origin; strongly calcareous; common 
roots; smooth, gradual boundary. 

medium to fine 

C 

18-79cm 

K157 

Dark yeLLowish-brown, 10YR 4/4 (moist) and yellowish
brown, 10Y2 5/4 (dry); very gravelly to bouldery sandy 
Loam; weak moderate subangular blocky structure; 
slightly sticky, slightly plastic (wet); friable 
(moist); Loose (dry); few very fine tubular pores; 
Irequent sharp fresh gravel to boulders of volcanic 
origin; strongly calcareous; common medium to fine 
roots; smooth, gradual boundary. 

LIC 
7-140cm 
K158 

Brown, 10YR 4/3 (moist) and brown, 1OYk 5/3 (dry); very 
gravelly sandy Loam; weak moderate subangul, blocky 
structure; slightly sticky, nonplastic (wet); frlabLe 
(moist); Loose (dry); very few line tubular poree; very 
frequent sharp fresh gravel of voLcanic origin; 
strongly calcareous; common fine roots; smooth, gradual 
boundary. 

111C 
140-165cm 
K159 

Dark brown, IOYK 3/3 (moist) and greyish-brown, IOYM 
5/2 (dry); 3lightLy graveLLy sandy loam; weak moderate 
subangular blocky structure; slightLy sticky, sLightly 
plastic (wet); friable (moist); soft (dry); few very 
fine tubular porea; few sharp fresh gravel of volcanic 
origin; strongly calcareous; few fine roots; smoothy 

gradual boundary. 

1VC 
165-195c,i 
K160 

Brown, I0YR 4/3 (moist) and brown, 10YR 5/3 (dry); 
slightly graveLLy loam; moderate coarse prismatic to 
medium subanguLar blocky structure; slightly sticky 
slightly plastic (wet); vory friable (moist); slightLy 
hard (dry); few sharp fresh gravel of volcanic origin; 
strongly calcareous; smooth, clear boundary. 

VC 
195-250cm 
K161 

2rcwn, 10YR 4/3 (moist) and yellowish-brown, 10YR 5/4 
(dry); gravelly sandy loam; weak coarse prismatic to 
medium subanguLar blocky structure; slightly sticky, 
nonplastic (wet); friable (moist); soft (dry); frequent 
sharp fresh gravel of volcanic origin; strongly 
cal careous. 



-------------------------------------------------------------------------
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ANALYTICAL DATA FEQ ALU a3 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 m 
* * mm .O02mm mm 

K156 G-18 Al fr 61s 51 24 5 st 

K157 18-7a C fr gos 57 36 7 st 

K158 79-140 IIC vfr U 67 28 5 at 
K159 140-165 1IIC f g 57 36 7 al 

K160 165-195 IVC f g 47 42 11 1 

K161 195-120 VC fr K 51 44 5 al 

No. pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%} P
 

(%) (ppm)
 

K156 7.8 0.35 1.29 6.1 9.16
 
K157 7.9 0.45 0.75 6.2 5.50
 
K158 7.7 1.90 0.39 7.8 7.88
 
K159 7.5 5.20' 0.54 12.1 7.33
 
K160 7.7 1.70 0.46 12.3 3.66
 
Klbt 7.5 3.10 0.40 13.8 3.54
 

*vT-very few (<5% by volume) * i-gravel (2-75mm) 
f-few (5-15% by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders 

(>250mm 
vfr-very frequent (M)-80% by volume) 

(from idenes- for AoL Profle DesGrjrtion 1 FAO1 1977) 

*** 	 c-cLay s-sand
 
I-loam si-slt
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,Ul INFORMATION 

Classification: TYPIC TORRIFLUVIhT, COARSE LOAMY gAIXED
 
iSOMEGATHERMIC FAMILY 
Date and time described: December 8, 1981
 
Authors: J. King and A. E. Abu Ghanem 
Location: Approximately 10km west of H"daydah-Saudi Arabia Road in
 
province of Hudaydah, 500m south of viLlage of Dir Bahri 150 IJI N, 
420 5.9 E 
Elevation: 30 feet 
Physiographic position: PLain 
Topography of surrounding country: Flat at Location o pit but 
numerous dunes as high as 3m in the immediate area 
U'..rotopography: None 
Slope: 1O or 0.5% 
Land use: Acacia, used only for browsing by goats 
Climate: 1. Annual rainfall: <100cm, 2. Soil moisture regime: Aridlic 
3. Soil temperature regime: Isomegathermic
 

SUIL IFOkMATIQb 

Parent material: Silty calcareous alluvium
 
Drainage class: Class 4t welL drained
 
Moisture conditions: Dry th;-oughout
 
Depth to groundwater: ISm 
Surface stones or outcrops: None 
Evidence of erosion: Deposition of sand on surface, many sand dunes in 
the Immediate area
 
Salt content: Calcareous
 
Human Influence: None 

GENERAL DESCRIPTION OF THE PROFILE: Typical alluvial soil for this
 
region. 
 Light brown throughout but clearly delineated stratification.
 

Profile Description
 

IC Dark brown J0YR 3/3 (moist) and yeLlowish-brown 10YR 
0-10cm 5/4 (dry); sandy loamy; weak medium subangutar blocky 
K162 structure; sLightly sticky, nonpLastic (wet); friable 

(moist); soft (dry); moderately calcareous; clearg
 
smooth boundary.
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IIC Browne IOYI 4/3 (moist) and pale brown, 10¥Yi 6/3 (dry); 
10-16cm silt Loam; weak fine to medium suban,uLar bLocky 
KI3 	 structure; sticky plastic (wet); frilbLe (moist); 

slightly hard (dry); few very fine tubular pores;
 
moderately calcareous; very few fine to coarse roots;
 

cLeart smooth boundary.
 

II IC Dark brown, 10YR 3/3 (moist) and brown, 1OYd 5/3 (dry); 

16-34cm sandy Loam; structureLess; slightLy sticky, nonplastic 

K164 	 (wet); very friable (moist); soft (dry); moderately
 

calcareous; very few coarse roots; clear, smooth
 

boundary.
 

IVC Dark brown# 1OYR 3/3 (moist) and browns IOYR 5/3 (dry); 
34-48cm silt Loam; weak thin platy and weak medium subangular 

K165 	 blocky structure; sticky, plastic (wet); friable 

(moist); sLightLy hard to hard (dry); few very fine 

tubular pores; moderately calcareous; cLetLr, smooth 

boundary.
 

VC Dark brown, lOYR 4/3 (moist) and brown, IOYR 5/3 (dry); 

48-72cm silt Loam; weak flat line to medium subanalar blocky 

K166 structure; few very fine tubular pores; moderately 

calcareous; very few coarse roots; clear# smooth
 

boundary.
 

VIC Dark brown, LOYR 3/3 (moist) and yellowish-brownt 1OYR 

72-84cm 5/4 (dry); silt Loam; strong medium subanijular blocky 

K167 structure; slightly sticky, slightly pLastic (wet); 

friable (moist); soft (dry); moderately calcareous;
 

very few coarse roots; cLear, smooth boundary.
 

ViIC Brown, IOYR 4/3 (moist) and yeLLowish-brown IUYR 5/4 

84-b3cm (dry); silt Loam; stroniA medium to coarse subanuLar 

K168 blocky structure; sticky, plastic (wet); friable 

(moist); sLightly hard (dry); many very fine tubular 
pores; moderately calcareous; very few coarse roots; 

clear, smooth boundary.
 

VIIIC Dark brown, 10YR 3/3 (moist) and browns IOYR 5/3 (dry);
 

93-98cm Loamy sand; weak medium subangular blocky structure;
 
Kl6V 	 slightly sticky, nonplastic (wet); friable (moist); 

soft to hard (dry); moderately calcareous; clear, 

smooth boundary. 



j2 


IXC 


N8-1:27cm 


K170) 

X¥C 

127-.JJcm 


K171 


XIC 


13 3 -141cm 

K172 


X.IC 
14 7 -160cm 

K173 
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Brown, IOYR 4/3 (moist) and pate br~wn, IOYM 6/3 (dry);
 
slLty clay Loam; moderate ftM t. medium subangular
 
blocky structure; sticky, plastic iwet); triable
 
(moist); slightly hard (dry); 
 few very fine to coarse
 
tubular pores; moderately calcareous; very few coarse
 
roots; clear, smooth boundary.
 

Dark yeLlowish-brown, IOYR 3/4 (moist) and light
 
yeLowish-brown, IOYR 6/4 (dry); 
ao!tt Loam; .v:eakmedium 
subangular blocky structure: slightly sticky# 
nonplastic (wet); friable (n',oist); 
 soft (dry); many
 
very fine and common fine tubular pores; moderately
 
calcareous; clear, smooth boutndary.
 

Brown, [OYR 4/3 (moist) and brown, IOYR 5/3 (dry);
 
Siltty clay 
 Loatm; moderate fine to medium subangular
 
blocky structure; sticky, plastic (wet); friable
 
(moist); slightLy hard (dry); 
 many very fine tubular
 
pores; moderately calcareous; clear, smooth boundary.
 

Dark yelLowish-brown, 1OYR 3/4 (moist) and brown, 
IOYR
 
5/3 (dry); sandy Loam; weak medium subangular blocky
 
structure; slightly sticky, nonplastic (wet); very
 
friable (moist); soft (dry); moderately calcareous.
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ANALYTICAL DATA EI 5I2A "~2 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coairse Sand Silt Clay Class 
>2 mm Frag. 2-.05 .05- <o002 <2 wa 

** wam .O002em mm
 

K162 0-10 IC - - 67 26 7 al 

K163 10-16 liC - - 17 65 18 sil 

K164 16-34 111C - - 51 44 5 at 

K165 34-48 IVC - - 17 72 11 aIL 

K166 48-72 VC - - 37 54 9 sit 

K167 72--84 Vic - - 27 64 9 siL 

K168 84-93 VIIC - - 17 60 23 sit 

K168 93-98 VlIIC - - 75 20 5 ts 

K170 98-127 IXC - - 13 59 28 sicL 

Kil 127-133 XC  - 27 	 63 10 sit 
- 11 59 30 stcL
 

K173 147-160 XIIC - - 67 25 8 al
 
K172 133-147 XIC -


No. pH EC Organic CaC03 Avail.
 
1:1 	 amhos Matter (%) P
 

(% ) (ppm)
 

K162 7.9 	 0.26 0.51 7.0 8.24
 
8.2 7-60K163 7.9 	 3.30 0.45 


K164 8.1 0.31 3.37 8.2 6.40 
K165 8.0 0.31 0.47 8.3 9.16 
K166 7.9 0.38 0.27 8.6 7.33 
K167 7.9 0.49 0.65 10.2 5.50 
K168 7.7 0.41 0.192 9.0 10.90 
K169 7.9 0.34 0.27 8.7 11.00 

K170 7.7 0..39 0.14 8.6 8.24 
K171 8.0 0.45 0.!2 8.3 8.24 
K172 7.8 0.80 1.07 8.0 10.07 
m173 8.1l 0.28 0.30 6.8 8.24
 

-------~---------------------------------------

*vf-very few (<5% by volume) 	 ** g-gravel (2-75mm) 

f-few (5-15% by 	volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) 	 b-boulders (0250mm)
 
vfr-very frequent (40-80% by volume)
 

JJ. frLs zJtjian,(from GiJul.tline. t 	 Denjjrip AU, 1977) 

*** 	c-cLay s-sand
 
L-loam si-silt
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SOL RQOFLSEILI&&U
 

SITE INFORAyIQ=
 

Series name: Not given CLassification: TkOPAQUENTt COARSE LOAAY 
MIXED, ISOMGATHEMMIC FAMILY 

Date and time described: December U, 1981 

Authors: J. King and A. E. Abu Ghanem 

Location: North of Hudaydah, 5km north of the viLLage of Org. 50m west 
of At Sateef-Hudaydah Road, 50m east of the Red Sea 150 11' N, 420 491 

E 
Elevation: Im
 

Physiographic position: Shallow depression, 80a wide between beach
 

dunes and Low alluvial bluffs.
 

Topography of surrounding country: Flat where there are no sand duces
 

Uicrotopokzraphy: None
 
SLope: 0.50 or 1%
 
Land use: Low sedge and grass
 

CLimate: I. Annual rainfaLl: >l00mm, 2. Soil moisture regime: Aquic,
 

j. Soil temperature regime: Isomegathermic
 

Parent materlaL= Primarily beach sand with some influence from fine 
alluvium. 
Drainage class: Class O, very poorly drained 

Moisture conditions: Moist throughout 
Depth to groundwater: 34cm 

Surface stones or outcrops: None 

Evidence of erosion: None
 

Salt content: Assume high salt content because of proximity to sea,
 

but watttr which seeped into the pit is not salty
 

Human influence: None 

GENERAL DESCRIPTION OF THE PROFILE: Moist and dark grey throughouto
 

There are two distinct textural horizons: a surface horizon 8cm deep
 

with a significant clay con*ent, and a second horizon consisting
 

primarily of sand from 8cm to the water table at 34cm.
 

Profile Description
 

Al Brown, 10YR 4/31(moist) but in this horizon the surlac6 
0-8cm halfcm has a reddish color with 1cm beLow this oxidized 

K174 layer being black and apparently a reduced Layer. The 

brown color Is limited to 6 1/2cm below these two very 
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thin surface colors, and greyish-brown, IOYR 5/2 

(dry); sandy clay loam; massive structure; sticky# 

plastic (wet); firm (moist); slightLy hard (dry); few 
fine tubuLar pores; strongly calcareous; many fine 

roots; clear, smooth boundary. 

[IC Very dark greyish-brown, 10YR 3/2 (moist) and dark 

8-34cm grey, IOYR 4/1 (dry); loamy sand; structureLess; 

K175 nonstickyp nonplastic (wet); very friable (moist); soft 

(dry); slightly calcareous; common fine roots, 
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"~ gICL D~ATA EQR SITE K"
 

No. Depth Horizon Coarse Size TotaL Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.OS .05- <.002 <2 mm 
** mm .002mm mm 

K174 0-8 Al - 57 23 20 scL 
L175 8-34 lIC 87 9 4 Is 

- - - - - ------ - - - - - - - - - - - - -

No. pH EC Oranic CaC03 Avail.
 
1:1 	 mmhos Matter (%) P 

(%) (ppm) 

K174 9.7 	 14.4 1.28 15.6 8.24
 
K175 9.1 2.3 0.37 7e2 7o88
 

*vf-very few (<5% by volume) 	 * g-graveL (2-75mm) 
f-few (5-15% oy volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250a) 
vfr--very frequent (40-80% by volume) 

(from Gula Llnft Lor oil ProfilqL Decrintion, FAO, 1977) 

*** 	 c-cLay s-saad 
I-loam si-alit 
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hjXA INFURAION 

CLassifIcation: TYPIC TORRIPSAMMENT, MIXED, CALCAREOUS
 
ISOMEGATHERMIC FAMILY
 
Date and time described: December S. IS82 
Authors: J. King and A. E. Abu Ghanem 
Location: North of Hudaydah, ilkm east of Org which is on the Red Sea 
coast 150 13' N 420 54' E 
Elevation: 40m 
Physiographic position: PLain 
Topography of surrounding country: Flat 
Microtopography: Sandy hummocks up to one meter in height 
Slope: 10 or 2% 
Land use: Sage, light grazing 
Climate: 1. Annual rainfaLl: >100mm. 2. Soil moisture regime: Aridic, 
3. Soil temperature regime: 1.doueg.thermic 

SOIL INEGAATION 

Parent material: Wind blown sand and calcareous silt and clay
 
Drainage class: Class 4, well drained
 
Moisture conditions: Dry throughout
 
Depth to groundwater: Not known, but no effect on profile
 
Surface stones or outcrops: None 
Evidence of erosion: Hummocks resulting from combined effects of wind 
erosAon and deposition 
Salt content: Calcareous 
Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: A light textured young soil with
 
four horizons differentiated by slight changes In color and texture
 

Profile Description
 

Al Dark brown, 10YR 3/3 (moist) and brown lOYR 5/3 (dry); 
0-10cm sand; structureless; nonsticky, nonplastic (wet); very 
K176 friable (moist); Loose (dry); moderately calcareous; 

cLear, smooth boundary.
 

i1C Very dark greyish-brown IOYR 3/2 (moist) and greyish
10-26cm brown 10YR 5/2 (dry); Loamy sand; weak very thin platey
 
K177 structure; slightly sticky, nonpLastic (wet); very
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iIII 

2 6-102cm 

K178 


IVC 


IU2-155+cm 

K179 
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friable (moist); soft (dry); moderately calcareous; few 
fine to medium roots; 
abrupt, smooth boundary.
 

Dark brown, IOYR 3/3 (moist) and brown IOYR 4/3 (dry);

Loamy sand; moderate medium 
to very coarse fLat
 
subangular bLocky structure; slightLy sticky
 
nonplastic (wet); 
 very friable (moist); soft (dry);
 
many fine tubular pores; moderately calcareous; very
few 2ine roots; abrupt, smooth boundary. 

Dark browny IOYR 3/3 (moist) and brown 1OYR 4/3 (dry); 
sand; moderate medium to very coarse 
 flat subangular

blocky structure; alightly 
sticky, nonpLastlc (wet);
 
very friable (moist); soft (dry); 
 many fine tubular
 
pores; moderately calcareous; 
very few line roots.
 



----------------------------------------------------------
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ANA/LTCL DATA EME SITE A"
 

Total Total Texture

No. Depth Horizon Coarse Size Totl 


(cm) Frag. Coarse Sand Silt Clay Class
 

>2 mm Frag. 2-.05 .05- <e002 <2 mm
 

* * mm .002mm mm
 

7 4 s

K176 0-10 Al - - 89 


7 6 1.3

K177 10-26 IIC - - 87 

K178 26-102 I[IC - - 87 7 6 1s 

- - 89 7 4Kl7b 102+ IVC 	 s
 

No. pH EC Organic CaCO3 Aval.L
 
P
1:1 mmhos Matter (%) 


(%) 	 Ippm)
 

5.1 11.91
L176 8.4 0.16 0.55 

4.4 11.91
K177 8.2 0.19 0.38 


K178 8.2 0.2.1 0.20 3.9 5.16
 
3.7 11.91
K179 8.2 0.41 0.18 


g-gravel (2-75mm)
*vf-vory few (<5% by volume) 

s-stones (75-250mm)
f-few (5-15% by volume) 

b-boulders (>250am)
fr-frequent (15-40% by volume) 


vfr-very frequent (40-80% by volume)
 

on (CfromQidilneafJi Soilx Pro-file Deria.ion, FAO, 1977)ce 

*** 	 c-cLay a-sand
 
I-loam si-siLt
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Classification: 
 TkOPIC FLUVAQUENT, COARSE LOAMYt 
 CALCAREOUS# MIXEDt

ISOAELtATHERMIC FAMILY
 
Date and time described: December 15, 1981 
Authors: 
J. King and A. E. Abu Ghanem

Location: 50m east oY' 
 the Red Sea, 7km north of Al Khawjhah 130 52' N 
420 14' L 
Elevation: 2m 
Physiographic position: Plain 
Topography of surrounding country: Flat 
or almost flat

Microtopography: 
 40cm high accumulations of soil around trunks of

fallen palm trees
 
SLope: Shallow depressions where palm trees have been removed* 
 Slight

ridging and troughing for irrigation. 
Land use: Date palms

Climate: 1. Annual rainfall: <100cia, 2. 
 Soil moisture regime: Aquic
(actual), 3. So 2 
 temperature regime: Isomogathermic.
 

ZUIL INFORMATION
 

Parent materiaL: Fine alluvium mixed with beach sand 
Drainage class: Class X., poorly drained 
Moisture conditions: Moist throughout 
Depth to groundwater: 108cm 
Surface stones or outcrops: None 
Evidence of erosion: None 
Salt content: Salt accumulations at 5-15cm 
Human Influence: Cultivation of date paLms 

UENERAL DESCRIPTION OF 
THE PROFILE: 
 A poorly drained stratified soil
with the surface covered with undecomposed organic matter coming from
 
the palms which are cultivated here.
 

Profile Description
 

Al Browny 
 IOYR 4/3 (moist) and greyish-brown, IOYR 5/2
0-Scm (dry); Loam; strong medium platy structure; slightlyK1 80 sticky slIdhtLy plastic (wet); friable (moist);
slightly hard (dry); 
 few very fine tubuLar pores;

strongly calcareous; clear, smooth boundary.
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II Asa Brownt 1OYk 5/3 (moist) and light areyt 1OYM 7/2 (dry); 

strong coarse subanguLar blocky structure;5-15cm Loamy sand; 


K181 slightly sticky, nonpLastic (wet); friable (moist);
 

(dry); few very fine tubular pores; strongly
hard 

few medium to coarse roots; gradual, wavy
calcareous; 


boundary.
 

III Al 	 Pale brown, IOYR 6/3 (moist) and light grey, IOYR 7/2
 

(dry); sandy Loam; stronej coarse subanguLar blocky

15-33cm 
Kid2 structure; sticky, plastic (wet); friable (moist); 

strongly calcareous; frequentslightly hard (dry); 

clear, swooth boundary.
medium to coarse roots; 


[VCO 	 Very pale brown, IOYR 7/3 (moist) and white IOYM 8/2 

(dry); silt Loam; strong medium subanguLar bLocLy33-55cm 

Iriable (moist)vK183, 	 structure; sticky, pLastic (wet); 


common very fine tubular poreA;
slightly hard (dry); 


strongly calcareous; frequent medium to coarse roots;
 

clear, smooth boundary.
 

5/8 (moist) and yeLLowish-brown,
VC 	 Yetlowish-brown, 10YR 
(dry); sand; 	 weak coarse subangular blocky
55-65cm 	 lOYR 5/6 


Loose (moist);
K184 	 structure; nonstickyt nonplastic (wet); 

common medium 	to
soft (dry); strongLy calcareous; 


coarse roots; clear, smooth boundary.
 

VIC 	 Pale olivet SYR 6/4 (moist) and pale yeLLowt 5YR 7/4 

corase prismatic structure;65-81cm (dry); sand; weak 

K185 nonsticky, nonpLastic (wet), Loose (moist); uoose 
to coarse(dry ); strongly calcareous; common medium 

roots; gradual, smooth boundary. 

V1I; 	 Grey, 5YR 5/1 (moist) and Light olive grey, 5YR 6/2 

(dry); sand; weak coarse subangu4tar blocky structure;81-108cm 
Loose (moist); Loose
K186 	 nonsticky, nonplastic (wet); 


(dry); strongly calcareous; common medium to coarse
 

roots*
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ANAJLXLLCAL DATA £QR aITE L" 

No. Depth Horizon Coarse Size Total Total Total 
 Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 m 
* ** mu .002mm mm 

K180 0-5 Al 
 - - 49 38 13 1 
KL81 5-15 IIAsa - - 79 16 5 Is 
K182 15-33 IIiAl - - 57 38 5 sI
 
K183 33-55 IVAl - - 43 52 sit
5 

K184 55-65 VC 
 - - 93 2 5 s
 
KiSS 65-81 VIC - - 93 2 5 a
 
K186 81-108 VIIC - - 95 3
2 	 a
 

No. pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%.P p
 

( ) (ppm)
 

KiO 7.6 65 1.ib 16.6 8.24
 
Kt8 7. 5 17.5 0.96 18.6 8.24 
K182 7.5 S.4 2.20 24.3 8.24 
k183 7.6 7.7 1.65 24.3 7.33 
K184 7.6 5.4 0.41 24.3 13.74
 
K185 7.L 2.4 0.35 24.6 12.82
 
Xt16 
 7.7 2.1 0.15 24.7 13.99
 

*vf-very few (<5% by wolume) 	 g-gravel
** 	 (2-75mm) 
f-fety (5-15% by volume) s-stones (76-25 0 mm)
 
fr-frequent (15-40% by volume) b-bouLders (>250ma)
 
vfr-very frequent (40-80% by volume)
 

(from Gidelines 1,Z Sl Proilea DescrAi2ion, FAO, 1977) 

** 	 c-cLay s-sand 
Iltoam st-sit t 
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SOIL P12QLE"& 4
 

Classification: TYPIC TORRIFLUVENT, SANDY, NIXEDt CALCARBOUS# 

ISOMEGAihERM/IC FAMILY 

Date and time described: December 15t 1581 
Authors: J. King 

Location: 600m east of the Red Seal 4.7km north of At Khawkhah 130 51 

N 430 14' E 
Eleva In: 60m 
Physiographic position: Plain, 300m across between Low gravel hiLLst 

loin high 
Topouraphy of surrounding country: Flat in immediate area, rolling 

bravet hI'.lLs within 200m 
Microtopography: Many sandy hummocks up to one meter In height in 

immediate area 

Slope: 10 or 2% 
Land use: 
Climate: 1. Annual rainfaLL: (100miip 2. Soil moisture redime= Aridic, 

3. Soil temperature regime: Isomegathermic. 

bWJL l N1-QoA Zjott 

Parent material: j'ine alLuvial sand and silt 
Drminage class: CiLass 4, well drained 

Moisture conditions: Dr!y throughout
 

Depth to groundwater: Unknown, but no effect on profile
 

Surface stones or outcrops: None, but gravel covers 30% of the surface 

Evidence cf erosion: Wind erosion of fine particles from surfaces, 

"Ind deposition of sand in hummocks 

SaLt content: No %rlslble saLt or alkaline 

Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: This profile is light brown
 

througlhout with the horizons being differentiated by texture* The
 

surface is covered with a thin white crust, about one milimeter
 

thiclk, consisting of coarse materials which have numerous pores, 

giving it a honeycombed appearance. 

Profile Doscription 

Al Brown, 10YR 4/3 (moist) and brown, 10YR 5/3 (dry); 

0-9cm loamy sand; moderate, fineq platey structure; 

K187 nonstickyt nonplastic (wet); friable (moist); loose to 
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soft (dry); strongly calcareous; abrupt, smooth
 
boundary.
 

IIC Brown, IOYR 4/3 (moist) and pate brown, 10YR 6/3 (dry);
 
9-32cm sandy Loam; moderate medium subangular structure;
 
K188 slightly sticky, slijhtly pLastic (wet); friable
 

(moist); soft to slightly hard (dry); common very fine
 
tubular pores; strongly calcareous; few very fine to
 
medium roots; clear, smooth boundary.
 

filC Dark greyish-brown, IOYM 4/2 (moist) and dark greyish
3 2-94cm brown, IOYR 5/2 (dry)" sand; weak, medium, subanguLar
 
KIb blocky structure; nonstickyy nonplastic (wet); Loose
 

(moist); loose (dry); strongly calcareoua; few very
 
fine to medium roots; clear, smooth boundary.
 

IVC Dark yelLlowish-brown, IOYK 4/4 (moist) and yeLLowish
b4-125cm brown, IOYR 5/4 (dry); loamy sand; weak, flat, medlumt
 
KI9) subangulLar blocky structure; nonsticky, nonpLastic
 

(wet); very friable (moist); loose to soft (dry);
 
strongly calcareous; very few fine to medium roots;
 
clear, smooth boundary.
 

W, Dark greyish-brown, lOYR 4/2 (moist) greyish-browny
 
12 5-134cm IOYR 5/2 (dry); sand; nonsticky, nonpLastic (wet);
 
K191 Loose (moist); loose (dry); strongly calcareous;
 

abrupt, smooth boundary.
 

ViC Dark yellowish-brown, IOYR 4/4 (moist) and pale brown
 
IJ4-157cm IOYR b/3 (dry); sandy Loam; strong, medium subangular
 
K192 blocky structure; sticky, sLightLy plastic (wet);
 

friable (moist); slightly hard to hard (dry); strongLy
 
calcareous.
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ANALYICAL DAT IT i 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) 	 Frag. Coarse Sand Si Lt Clay Class 

>2 am Frag. 	 2-.05 .05- <.002 <4 mm
 
* * mm .002mm mm 

K187 0-9 Al - - 87 6 7 Le 

K188 9-J2 1C - - 53 38 9 OL 

X189 32-94 II1C - - 93 4 3 a 

K190 b4-125 IVC - - 77 17 6 Is 

K191 125-134 VC - - 91 5 4 s 

K192 134-157 ViC - - 71 .1 8 OL 

No. pH BC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

KIb7 8.3 0.53 1.20 14.6 7.33 
K188 7.9 2.3 1.20 14.1 6.76 
K189 7.9 2.4 1.09 12.2 6.41 
K190 7.9 4.3 1.02 12.'7 7.05 
KL91 800 .7 0.94 12.9 8.24 
X IJ2 7.8 5.8 - 16.6 8.24 

*vf-very few (<5% by volume) 	 ** g-aravel (2-75mm) 
f-few (5-15% by 	volume) a-stones (75-250mm)
 

fr-frequent (15-40% by volume) 	 b-bouLders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

2&-ri FAG,(from .uldel, Inge ta aoLI Er.u.I..-.L 	 ,ion~ 1977) 

#* c-cLay a--sand 
L-Loam si-silt
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WXL PROFILE SI KS2 

SIXE 1INE MAIQ
 

Classification: TYPIC TORRIFLUVENT SANDY MIXED, CALCAMEOUSI
 
ISOHYPERTHERNIC FAMILY
 

Date and time described: December 16, 1981
 
Authors: J. king 
Location: In the southern Tihama 500m from the Red Sea, 407m north of 
At Khawkhah, immediately north of village of buzahr 
Elevation: 43m 

Physiographic position: Convex slope of low gravel hill about 15m high 
Topography of surzounding country: Undttlating 

Micro-topography: None 

Slope: 30 or 5%
 
Land use: Vegetation, infrequentp scattered sage
 
Climate: t. Annual rainfaLl (100omm, 2. Soil moisture regime: Arldic,
 
J. Soil temperature regime: Isohyperthermic.
 

SioLLL.NkQR MATIOi 

Parent material: Gravelly to fine stratified fine calcareous alLuviuag 
sand, and gravel of volcanic origin. 
Drainage class: CLass 4, well drained 
Moistttre conditions: Dry throughout
 
Depth to groundwater: Not known, but no effects on profiles
 

Surface stones or outcrops: Small gravel covers 80% of the surlace
 
hvidence of erosion: Wind erosion which has Left surface covered with
 
gr ave l
 
SaLt content: Calcareous
 
fluman infLuence: None 

GENERAL DESCRIPTION OF THE PROFILE: This profile Is made up of
 
dominantly coarse aLluviaL materials. The profile is greyish-brown to
 
brown throughout. Horizons are differentiated by stratification of
 
materials of different texture. Calcium mycelia appear at 56cm and at
 

121-178cm Large random calcium nodules are present in the profile.
 

Profile Description
 

Al Dark brown, 10YR 3/3 (moislt) and brown, IOYR 5/3 Cdry); 
0-9cm slightLy gravelly loamy sand; weakv coarse, pLatey 
K193 structure; nonsticky, nonplastic (wet); very friable 

(moist); loose (dry); few rounded fresh gravels; 

strongly calcareous; abrupt, smooth boundary.
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C 
9-56cm 

K194 

LiC 

56-Dlcm 

K195 


IKIC 
91-104cm 

K196 


IVYL 

t0 4-121cm 

K197 


VC 
122+cm 

K19 


Dark greyish-brown IOYR 4/2 (aoist) and brown, IOYR 
5/3 (dry); gravelly loamy sand; weak, medium# 
subanguLar blocky structure; slightly sticky, 
nonpLastic (wet); very friable (moist); Loose (dry); 
frequent rounded fresh graveil; strongly calcareous;
 
common very fine roots; clear, wavy boundary.
 

Dark brown, 1OYR 3/3 (moist) and brown, 10YU 5/3 (dry); 
sandy loam; moderate, medium, ";ubanaguLar bLocky 
structure; nonsticky, nonplastic (wet); friabLe 
(moist); Loose to slightly hard (dry); strongly 
calcareous; common very fine roots; abrupt, wavy 
boundary. 

Very dark greyish-brown, 10YR 3/2 (moist) and greyish
brown, 10Y 5/2 (dry); gravelly loamy sandy; nonstickyt
 
nonpLastic (wet); friable (moistp; Loose (dry);
 
frequent rounded fresh gravel; strongly calcareousy few
 
very fine roots; abrurnt, wavy boundary.
 

Dark brown, iOYR 3/3 (moist) and grey, IOYR 5/3 (dry); 
sandy Loam; moderate coarse prismatic structure; 
slightly sticky, nonpLastic (wet); friable (moiLst); 
soft to sLightLy hard (dry); very frequent rounded 
fresh gravel; strongly calcareous; few very fine roots; 
abrupt, wavy boundary. 

Dark greyish-brownv 10YR 4/2 (moist) and greyish-browny
 
IOYR 5/2 (dry); very gravelly sand; nonsticky, 
nonptastic (wet); friable (moist); Loose to soft (dry); 
strongly calcareous. 
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ANALYTICAL DATIA SITE J42
 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) rag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 m 
* ** m .002mm ma 

K193 0-9 Al f a 85 9 6 ts 
K1.94 9-56 C fr 85 7 8 Lo 
K195 56-91 IIC - - 69 25 6 sL 
K196 01-104 11C fr £ 85 11 4 Ls 
K197 104-121 IVC vfr g 69 27 4 sI 
K1.8 122+ VC fr 69 7 4 a 

No. pH EC Organic CaCO3 Avail.
 
1:1 	 mmhos Matter (%) P
 

(%) (ppm)
 

Kind 7.8 1.18 1.28 15.1 13.i0
 
K194 7.8 1.2t 0.61 15.1 7.51
 
Klb5 7.4 4.20 0.55 14.7 8.84
 
X196 7.6 4.30 0.51 14.5 7.05
 
K197 7.5 5.30 0.45 13.6 5.77
 
K118 7.6 3.90 0.45 11.6 5.31
 

*vf-very few (<5% by volume) &*-gravel (2-75mm)
 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) 	 b-boulders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(froi- Guidelines £kx bor LrofiLa DecrIntlon, 	 1977)r 	 FAO, 

*** 	c-clay s-sand
 
L-Loam si-silt
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SOIL PRFL AURS A"
 

SITE IhFQKdAflIkI 

Profile number: 43 (SCS-USDA) (S-82-YE-965-2) 
Classification: ENTIC HAPLUDOLLy COARSE LOAMY# MIXEDt ISOTHERMIC 
FAMILY 
Date and time described: January 10g 1982 
Authors: A. Van Wambekey J* King, A. E. Abu Ghanem 
Location: Road cut 0.35km from radio relay station on summit of Jabal 
Sabir on road to Taizz 
Elevation: 2840m 
Physiographic position: slightly convex slope
 
Topography of surrounding country: Mountainous
 
Mi crotopography: None
 
Slope: 40% steep
 
Land use: Grazing
 
Climate: No Information available
 

"LL INFORMATION
 

Parent material: Acidic igneous rock
 
Drainage class: CLass 4, well drained
 
Moisture conditions: Dry throughout
 
Depth to groundwater: Not known# no elfct on profile
 
Surface stones or outcrops: Rubble Land, rock outcrops and boulders
 
cover 80% of the Land
 
Evidence of erosion: Bare rocks, small hummocks would Indicate some
 
water erosion.
 
Salt content: None
 
Human influence: none
 

GENERAL DESCRIPTION OF THE PROFILE: The profile is dark brown
 
throughout with two clear differences in structure. The two top
 
horizons appear granular and the lowest horizon appears more massive.
 

Profile Description
 

Al 	 Slackv 10YR 2/1 (moist) on aggregate, very dark brown# 
0-20cm 	 10YR 2/2 (dry); sandy loam; moderate, medium, 
Klbb 	 subangular blocky to crumb structure; slightly sticky, 

slightly plastic; friable; soft to slightly hard; many 
very fine tubular pores; very few fresh sLightly 
angular stones; noncalcareou3 Irequent fine to coarse 
roots; graduaL, wavy boundary. 
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IIAI Very dark brown, IOYR 2/2 (moist) and very dark 

20-35cm greyish-browny 1OYR 3/2 (dry); sandy loam; moderatet 

K200 coarser subanjutar blocky to weak crumb structure; 

slightly sticky, slightly plastic; triable; soft to 

slightly hard; common very fine tubular and few coarse 

tubular pores; very fine horizontal cracks, few fresh 

slightly angular gravel mineral fragments; 

noncalcareous; commorn fine to coarse roots; cleart wavy 

boundary. 

G5 Dark brown, IOYR 2/2 (moist) and very dark greyish

35-87cm brown, IOYR 3/2 (dry); sandy loam; moderate, coarse, 

K201 subangular bLocky to crumb structure; slightly sticky, 

slightly plastic; friable; soft to slightly hard; few
 

very fine tubular pores; few fresh slightly angular
 

stones; noncalcareous; common fine to coarse roots.
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ANALYTICAL RATA Qr- sLIE "a~ 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand Silt Clay CLass 
>2 mm Frag. 2-e05 .05- <.002 <2 m 

* ** mm .002mm mm 

K199 0-20 Al vf a 54 38 8 sI 
K200 20-35 11A1 f g 70 22 8 at 
K201 35-87 C I a 64 24 12 at 

No. pH EC Organic CaCO3 Avail.
 
1:1 mahos Matter (%) P 

(5) 	 (ppm) 

Kt99 6.75 0.24 EJ.4 5.5 7.33
 
K200 6.75 0.11 5.8 4.5 5.77
 
K201 6.75 0.11 2-9 4.5 6.41
 

*v±-very few (<5% by volume) ** g-graveL (2-75mm) 
f-few (5-15% by volume) s-stones (75-250mm) 
fr-freQuent (15-40% by volume) b-boulders (>250mam) 

vfr-very frequent (40-80% by volume) 

(from GuideLines LGr SolI Zr.L a Daaciotion, FACt 1977) 

*** 	 c-clay S-sand 

I-loam si-siLt 
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aM INFORMATION
 

CLassification: TYPIC HAPLUDOLL COARSE LOAMY MIXEDt ISUTHBkMIC
 
FAMILY
 

"
 Date and time described: January 10p l 8 2 
Authors: A. V~n Wambeke, J. King, A. E. Abu Ghanem 
Location: Road cut on left side of road 6.2km from summit of Jabal 
Sabir on road to Tai., 
Elevation: 2460m 
Physiographic position: Concave between vertical ridges of the 
straight slope 
Topography of surrounding country: Mountainous
 
icrotopography: Flat surface because of contour terracing 

Slope: 160 or 29% between terraces, 1% on terraces 
Land use: Rain-fed farmingy potatoes, ;"Ley9 beanst lentils 
Climate: Not given 

501A, INEORMATI-QN 

-
Parent material: Caluvient derived from acidic volcanic rock
 
Drainage class: Class 41 well drained
 
oilsture conditions: Moist below 15cm
 

Depth to groundwater: Not known# no effect on profile
 
Surface stones or outcrops: Class 4f 80% coveraget but with
 
approximately half gravel and half stones
 
Evidence of erosion: Some deterioration of terraces because of road
 
building activity in the immediate area
 
Salt content: None
 
Human Influence: Terracing
 

GENERLIAL DESCRIPION OF THE PROFILE: The profile is apparently a man
made soil resulting from cutting and filling which put an Al horizon
 
at the bottom of the profile. Some evidence of genetic development in
 
the upper horizons with the fourth horizon showing significantly more
 
chroma than the fifth horizon.
 

Profile Description
 

All Dark brown, 10YR 3/3 (.oist) and brown, 10YR 4/3 (dry); 
0-7cm very gravelly to stony sandy Loam; weak crumb to 
K202 structstreless structure; nonsticky, nonplastic (wet); 

friable (moist); loose (dry); frequent fresh subangular
 
gr.vel to stones of igneous orilin; noncaLcaroous;
 
common fine roots; clear# smooth boundary.
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A12 

7-27cm 

K203 


1 

20-38cm 

K204 


C 

38-73cm 

K205 


liC 
73-127cm
 
X206
 

IIIC 

12 7 -225cm 

K207 


Dark brown, I0YR 3/3 (moist) and browny 10YR 4/3 (dry);
 
gravelly sandy Loam; moderate, subanguLar blocky to
 
moderate crumb structure; slAghtly sticky, slightly
 
plastic (wet); friable (moist); soft (dry); very fine
 
to fine tubular pores; frequent fresh subangular gravel
 
to etones of igneous origin; noncalcareous; common fine
 
roots; gradual, smooth boundary.
 

Dark brown, 10YR 3/3 (moist) and brown IOYR 4/3 (dry);
 
gravelly loam; moderatep medium to fine subanguLar
 
blocky structure; sticky, slightly plastic (wet);
 
friable (moist); slightly hinrd (dry); many very fiae to
 
fine tubular pores; frequent frosh subangular gravel to
 
stone of igneous origin; noncalcareous; few fine to
 
medium roots; gradual, smooth boundary.
 

Dark brown, I0YR 3/3 (moist) and brown, 1OYR 4/3 (dry);
 
gravelly to stony sandy Loam; moderate, medium to line
 
subangular blocky structure; nonsticky, nonpLastic
 
(wet); friable (moist); soft (dry); many very fine to
 
fine tubular ;.ires; frequent subangular graveL to 
stones of Igneous origin; noncalcareous; very few 
medium to fine roots; gradual, smooth boundary. 

sandy Loam.
 

Very dark brown, IOYR 2/2 (moist) and very dark
 
greyish-browng IOYR 3/2 (dry); gravelly to slightly
 
stony sandy loam; moderately medium to fine subanguLar
 
bLocky structure; nonsticky, nonplastic (wet); friable
 
(moist); slightly hard (dry); many very fine to fine
 
tubular pores; frequent fresh subandular gravel to
 
stone of igneous origin; noncalcareous.
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ANALYTICAL DATA 	fkQR SITEX~ 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay CLass 

>2 mm Frag. 2-.05 .05- <.002 (2 mm 

** mm .002mm mm 

K202 0-7A11 fr 6&s 56 36 8 st 
K203 7-27 K204 fr gis 52 38 10 so. 

k204 20-38 81 fr gts 46 38 16 L 
K205 38-73 C fr g52 36 12 st 
K206 73-1271IC- - 56 32 12 st 
K207 127-225IIICfr gs 52 35 13 sI 

No. pH EC Organic CaCO3 Avail.
 

1:1 	 mmhos Matter (%) P
 
(%) (ppm)
 

K202 7.50 0.19 2.2 5.U 8.24
 
K203 7.55 0.15 2.2 4.0 10.76
 
K204 7.45 0.21 1.2 3.7 8.70
 
K205 7.65 0.10 0.8 4.4 7.14
 
K206 7.50 0.20 1.2 4.5 7.33
 
K207 7.65 0.10 1.2 5.4 11.90
 

*vf-very few (<5% by volume) ** g-gravel (2-75mm)
 

f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250mm)
 

vfr-very frequent (40-80% by volume)
 

(from Guidelines for Soil file scL2j FAO, 1977) 

*** 	 c-clay s-sand 

I-loam si-slt 
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SII INFORMATION
 

Profile number: 45 (S-82-YE-965-3)(SCS-USDA)
 
Classification: VERTIC HAPLUSTOLL, PINE LOAMY, MIXED, ISOTMERXIC
 
FAMILY
 
Date and time described: January 17, 1982
 
Authors: J- Kirg, A. Van Wambeke and A* Ea Abu Ghanem
 
Location: Intermountain plains, 75m from north corner of milking
 
parlor at the Rabat dairy farm
 
Elevation: 2450m
 
Physiographic position: Area of slight depression on broad
 
intermountain plain
 
Topography of surrounding country: Almost flat
 

gdicrotopography. None
 
Slope: 10 or 2%
 

Land use: Tight cover of short grass
 
Climate: Calculated as udic
 

,90L INFORMATION 

Parent material: Fine alluvium
 
Drainage class: Class 3t moderately well drained 
Mohture conditions: moist below 29cm 
Depth to groundwater: 3m 

Surface stones or outcrops: F.ne
 
Evidence of erosion: None
 

SaLt content: None
 
Human infLuence: None
 

G-NERAL DESCRIPTION OF THE PROFILE: not given
 

Profile Description
 

Ap Very dark greyish-brown, IOYR 3/2 (moist) and very dark
 
0-9cm grelpish-brown 10Yk 3/2 and dark greyish-brown 10YR 4/2
 
K208 (dry); clay; fine subangui.ar blocky to crumb structure
 

with only crumb structure at the surface; sLightLy
 

sticky plastic; friable; hard; no pores; no mineral
 
fragments or nodules; strtingly calcareous; frequent
 
medium to fine roots; clear, smooth boundary.
 

http:subangui.ar
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Al Very dark gr IOYR 3/1 (moist) and dark greyish-brown 
9-29cm IOYR 4/2 (dry); silty clay loam; strong medium to fine 
K209 subangular structure; sticky, very plastic; friable; 

sliL;itLy hard; no pores; no mineral fragments or 
nodules; moderately calcareous! many medium to fine 
roots; clear, smcoth boundary. 

A3 Very dark grey 1OYR J/1 (moist) and grey iOYM 5/1 and 
29-42cm greyish-brown 10YR 5/2 (dry); clay; strong coarse to 
K210 fine subangular blocky structure with oblique 1cm 

cracks; sticky, very plastic; friable; slightly hard; 
few fine Interstitial pores; very few gravel and stones 
and few small hard Irregular white nodules; moderately 
calcareous; common fine roots roots; gradual smooth 

boundary. 

Cca Very dark greyish-brown IOYM 3/2 (moist) and greyish
42-68ca brown LOYR 5/2 (dry); clay; strong coarse to finie 
K211 subangular blocky structure; obLique vertical 1cm 

cracks to 55cm; sticky, plastic; friable; hard; no 
pores; few small hard irregular white nodules; 
moderately calcareous; few fine roots; gradual smooth 
boundary. 

IlC Very dark greyish-brown IOY1 5/2 (moist) and 1 reyish 
68-115cm IYR S/J and greyish-brown 10YR 5/2 (dry); clay; strong 
K212 coarse to fine subangular hLocky structure; sticky, 

plastic; friable; very hard; tew fine interstitial 
pores; few small hard irreeular white nodules; non 
calcareous; few fine roots; clear smooth boundary. 

1i IC Very dark greyLsh-brown IOYR (moist) and Light 
115+cm brownish-grey IOYR 6/2 and brown IOYR 5/3 (dry); clay; 
K213 strong, medium prismatic to strong medium to fine 

subanguLar blocky structure; sticky, very plastic; 
friabLe; very hard; few fine interstitial pores; few 
small hard irregular white nodules; non calcareous; few 
fine roots; 
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ANALYICAL DATA E£E SITE N45
 

No* Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Sitt Clay Class 

>2 im Fragw ?-.05 e05- <.002 <2 mrm 
* ** mm .002miM mm
 

K208 0-9 Ap - - 25 41 34 ct 
K209 9-26 At - - 21 3Z 46 c 
K210 29-42 A3 - - 15 35 50 c 
K211 42-68 Cca - - 15 39 46 C 
K212 68-115 I1C - - 25 33 42 c 
K213 I15+ IIIC - - 21 44 29 cl 

------------------------------------------------------------------------

No. pH EC Organic CaC03 Avail. C E C
 
1:1 	 mmhos Matter (%) P me/lOOg 

(%) (lpm ) 

K208 7.2 0.33 7.9 15 40 40 
K209 7.3 0.18 5.5 16.5 39 41 
K21O 7.5 0.18 1.34 8.8 20 33 
K211 7.7 0.20 0.9 9.4 10 31 
K212 7.5 0.14 0.30 8.0 8 27 
K213 7.4 0.75 0.41 6.5 7 20 

*vf-very few (<5% by vol%,ime) ** a-gravel 
(2-75mm) 

f-few (5-15% by volume) s-stones 
(7 5-250mm) 

fr-frequent (15-40% by volume) b-bolders
 
(>250mm)
 
vfr-very frequent (40-80% by volume)
 

(from G%&UideLine JJm Sell Pfile DeacriotiLt FAo, 1977) 

*** 	 c-clay s-sand 
L-loam si-sitt 
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Oj. PROZZLE UZi Xjf 

gUL IN&FuRATIQN 

Series name: Yakhtnl series 
Classification: TYIC SALORTHID, S\NDYt MIXED, ISOHYPERT4ERMIC FAMILY 
Date and time described: March 9t 1982 
Authors: J. King and A. e AbL Ghanem 
Location: 500m east of the Red Seat 3km south of Yakhtul on the Tihama 
north ol AL Mukha 
ELevation: Im 
Phystographic position: Plain 
Topo~graphy of survoundig country: FLat 
9icrotopogaphy: Surface of the soil has buckled into small ridj~ew 
SLope: 10 or 2% 

Land use: None 
Climate: No Infomation 

SGIL INFURIMATLON 

Parent material: Mixture of beach sand, Loess and fine materials from 
the Tihama and the coarser materials from the beach 
Drainage class: Poorly drained due to a high water table 
Moisture conditions: Prolile mo!.s t throughout 
Depth to groundwater: 64cm 
Surface stones or outcrops: None
 
Evidence of erosion: None 
Salt content: Some salt accumuLations on the surface suspected strong 
influence throul~hout the profiLe 
duman Influence: None 

GENERAL DESCRIPTION OF T.E PROFILE: From 0-11cm this profile has an
 
area of coarse sand with some salt accumuLations. From 1 1-2bcm it is
 
stightLy darker than from 28-64cm. 

Profile Descriptior. 

Al Dark brown IOYR 3/3 (moist) and grey 10YR 6/1 and 10¥R 
0--Ilcm 7/1 Light grey (dry); sandy loam; no structure; 
K214 nonstickyj nonpLastic (wet); very friable (moist); soft 

(dry); no pores; no mineral fragments; very sLightly 
calcareous; no roots; clear, smooth boundary. 
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BI 
 Very dark greyish-brown 10YR 3/2 
(moist) and greyish11-28cm 
 brown IOYR 
 5/2 and brown IOYR 
5/3 (dry); sand; no
K215 
 structure; nonsticky, nonplastic (wet); 
 very triabLe
 
(moist); soft (dry); no pores; 
 no mineral fragments;

noncatcareous; 
no roots; clear, smooth boundary.
 

d12 Very dark areyish-brown IOYM J/2 
(moist) 
 and greyish26-64ctu 
 brown 
IOYR 5/2 and brown
K216 structure; 
10YR 5/3 (dry); sand; no
rionsticky, 
 nonplastic 
 (wet); Loose


(moist);--(dry); 
no pores; noncaLcare-%us; 
no roots.
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ANALYICAL 2"~A £EK IL K"
 

Non Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt C.ay CLass 

>2 am Frag. 2--.05 .05- <.002 <2 mm 

* 	 * m . 0 02m am 

K214 0-11 
 Al - - 72 18 10 St 
K215 11-28 B1- - 96 2 6 a 
K216 28-64 B12 - - 98 2 4 a 

No. pH EC Organic CaCO3 Avail. E C 
1:1 	 amhos Matter ('A) P me/100g 

('A) (ppm) 

K214 7.3 85. 0.91 10.2 16.6 5.6 
K215 7.7 20. 0.49 8,4 1. 5.6 
K216 7.8 29. 0.11 7.6 2. 5.4 

*vf-very few (<5% by volume) ** Ig-gravel (2-75mm) 
f-few (5-15% by volume) s-stones ( 7 5-250am) 
fr-frequent (15--40% by volume) b-boulders (>250mm) 
vfr-very frequent (40-80% by volume)
 

(from ai 	 s X 2 c ga, FAO, 1977)Soi 	 Q&&rj.L 


*** 	 c-clay s-sand 
I-1eam sis1ilt 
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Classification: 
 TYPIC CALC[ORTH[D1 COARSB LOAMY, MIXED
 
ISOHYPERTHERMIC FAMILY
 
Date and time described: March 10, 1882
 
Authors: J. 
ling and A. E. Abu Ghanem
 
Location: Near At Mukha
 
Elevation: 122m
 
PhysiographLc position: 
Plain formed by wadis, plain with shaLlow wadi
 
Cu to 
Topography of surrounding country: 
Flat with volcanic mountains within
 
a half kilometer
 

Microtopography: 
None
 
SLope: 20 or 5% 
Land use: Sage, Accacia, light grazing
 
Climate: No 
infonation
 

Parent material: Coarse alluvium of mixed origin
 
Drainage class: 
well drained
 
Moisture conditions: 
Dry throughout
 
Depth to groundwater: 
No effect on profile

Surface stones or outcrops: Gravelly 
to stony desert pavement covers

the surface of 
the soil, stones Just 
cover it enough to make 
 It a 
Class I (fairly stony) surface 
Evidence of erosion: 
Some wind-bLown sand
 
Salt content: Profile is 
 calcareous throughout
 
Iuman Influence: None
 

QENERAL DESCkIPTCION OF 
 THE PROFILE: This Is 
 a coarse alLuvial soil
which Is calcareous throughout. 
 It has a horizon of maximum calcium
 
accumulation from 3 9
 -74cm.
 

Profile Description
 

Al 
 Brown 1OYR 4/3 (moist) and pale brown, 10YR 6/3 and
0-2.5cm 
 pate brown 10Y 
6/3 (dry); very gravelly to stony sandy
K217 
slightly sticky, slightly plastic

Loam; no structure; 


(wet); 
very friable (moist); 
soft (dry); numerous very

fine 
pores giving a honeycombed2 appearance;

frequent, angular 

very
 
to rounded * "o'tered graveL to
 

stones; 
 strongly calcareous; no 
 roots; clear smooth
 
boundary.
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1311 /4 

C 

2.5-39cm 
K218 


B12 

39-74cm 

K219 


74-86cm 

K220 


[IC 
8b-100cm 


K221 


IIIC 
iO0-50+cm 


K222 


Soil Survey of the Yemen Arab Republic 

Brown IOYR 4/3 (moist) and yellowish-brown IOYR 
(dry); very gravelly to bouLdery sandy Loam; no 
structure; slightly plastic (wet); very friable
 
(moist); loose (dry); lew very line tubular pores; very
 
frequent, angular to rounded weathered gravel, stonee
 
and boulders; strongly calcareous; common fine roots;
 
gradual smooth boundarya
 

Yellowish brown IOYR 5/4 (moist) 
and pate brown IOYR
 
6/3 (dry); very gravelly to bouldery scndy Loam; no
 
structure; nonsticky, nonplastic (wet); 
 very triable 
(moist); loose (dry); few very fine tui.ular pores; very 
frequent, angular to rounded weathered graveL to 
stones; strongly calcareous; few fine roots; abrupt 
smooth boundary. 

Brown IOYR 4/3 (moist) and pale brown iOY 6/3 (dry); 
very gravelly to stony Loamy sand; no structure; 
nonsticky, nonpLastic (wet); very friable (moist); 
Loose (dry); very few very fine tubular pores; very
 
frequent, angular to rounded weathered gravel to
 
stones; strongly calcareous; very few fine roots; clear
 
wavy boundary.
 

Brown 10YR 4/3 (moist) and pale rub IOYR 6/3 (dry); 
very gravelly to bouldery sandy Loam; line weak 
subangular blocky structure; nonsticky, nonpLastic 
(wet); very friable (moist); soft (dry); common very 
fine tubular pores; very frequent, anguLar to rounded
 
weathered gravel, stones to boulders; 
 strongly
 
calcareous; 
very few fine roots; gradual wavy boundary.
 

Brown IOYR 4/3 (moist) and Light grey, lOYR 7/2 (dry);
 
very gravelly to bouldery sandy Loam; no structure; 
nonsticky, nonplastic (wet); very fria~ble (moist); 
Loose (dry); no pores; very frequent, angular to 
rounded weathered graveLt stones and boulders; strongLy
 
calcareous; no roots. 



ANALXIICAL DA&A EQRA LTh Ku 

Noe Depth Horizon Coarse Size Total Total TotaL TeXture
 
(cm ) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 am 
* * mm .9002am mm 

£217 0-2.5 Al -	 68 28 4 st 
K218 2.5-30i all - - 68 28 4 al 
K219 39-74 B12 - - 70 20 10 el 
K220 74-86 C - - 88 B 4 Is 
x221 86-100 IIC - - 72 20 8 at 
K222 100-150 IIC - - 80 12 8 aL 

No. pH EC Organic CaCO 3 Avail C E C
 
1:1 	 mmhos Matter (%) P me/100g 

(%) (ppm) 

K217 7.2 31. 1.63 12.4 9. 12.4
 
K218 6.9 17.5 1.52 15.2 3. 14.3
 
4219 7.2 5. 1.48 20. 8. 12.8
 
k220 7.4 3.7 1.10 9.5 1. 10.4
 
K221 7.0 5.1 1.25 16.7 3. 12.4
 
X222 7.3 4.95 1.41 12.2 3. 9.8
 

*v±-very few (<5% by volume) 	 &-gravel
 

(2-75mm) 
-few (5-15% by volume) s-stones
 

(75-250mm)
 

fr-frequent (15-40% by volume) b-bouLders
 
(>250mm)
 

vfr-viiry frequent (40-80% by volume)
 

(from G ±oz S, l Profile DescrIptIon, ikAOt 1977) 

*** 	 c-clay s-sand
 
L-Loam si-siLt
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iiLfi~ IN[FURMA'ION 

CLassification: TYPIC TORRIFLUVENT, COARSE LGAMY, AIXEDy CALCARBUUS#
 
ISOHYPERTHERINIC FAMILY
 
Date and time described: March 10t 182
 
Authors: J. King and A.. e Abu Ghanem
 
Loacation: Near AL Mukha
 
Elevation: 12 6m
 
Physiographic position: Plain
 
Topoj~raphy of surrounding country: klat
 
Microtopography: None
 

Slope: 10 or 2%
 
Land use: Bunch grass, Acacia, Light grazing
 
Climate: No Information
 

SOIL. iNkORM&ATION 

Parent material: Primarily silty aLluvium with some gravel strata
 
Drainage class: CLass 4r welt drained
 
Moisture conditions: Dry throughout
 
Depth to groundwater: Unknown, but no effect on profile
 
Surface stones or outcrops: No stones, but the surface is covered with
 
Lravel
 
Evidence of erosion: Desert pavement and some accumulations of fine
 
material where there is Low vegetation
 
SaLt content: The profile is calcareous throughout
 
Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: The profile is primarily made up
 
of pale brown to brown line silty alluvium* F inal development is
 
Limited to the movement of calcium which has accumuLated from
 
53-137cm, However, the profiLe is strongly calcareous througihout.
 

Profile Description
 

Ap BJvownr IYR 4/3 (moist) and very pale krown 10YR 713t
 
0-15cm pale brown I0YR 6/3 (dry); slightly gravelly silt Loam;
 
K223 	 moderate to weak medium subaniular bLocky to pLaitey
 

structure; slightly sticky, sLightLy plastic (wet);
 
very friable (moist); soft 1dry); in the top 2cmt many
 
fine tubular pores, from 2 to 15cmy few medium tubular
 
pores; very few slightly rounded weathered gravel;
 
stroigLy caLcareous; no roots; wavy, clear boundary.
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C 
15-2.cm 

K224 


1IC 

2b-53cm 

k225 


IIIC 

53-102cm 

k226 


IVC: 

102-116cm 

K227 


VG 

116-137cm 

K22t 


ViC 

137-150cm 

K22. 


Brownt 1JYR 4/3 (moist) and yeLlowish-brown IOYR 5/4
 
(dry); slightly gravelly silt; structureless; slightly
 
sticky, slightly plastic (wet); very friabLe (moist);
 
Loose to soft (dry); no pores; very few slightly
 
rounded weathered gravel; strongly calcareous; no
 
roots; clear, smooth boundary.
 

Brown, IOYR 4/3 (moist) and pale brown IOYR 6/3 (dry);
 
very graveLly loam; struturetess; slightly sticky#
 
slightly plastic (wet); friable (moist); Loose to soft
 
(dry); few fine tubular pores; frequent slightly 
rounded gravel; strongly calcareous; no roots; gradual 
smooth boundary. 

Yellowish-brown IOYR 5/4 (moist) and 10YR 6/3 pale
 
brown (dry); very gravelly slightLy Loam;
 
structureless; slightly stickyt slightly ?lastic (wet);
 
friable (moist); slightly hard to Loose (dry); low fine
 
tubular pores; frequent slightly rounded gravel;
 
strongly calcareous; no roots; gradual, smooth
 
boundary.
 

Brown IOYR 4/3 (moist) and lOYR 6/3 very pale brown
 
(dry); slightly gravely loam; moderate juedium
 
subangular blocky structure; sticky, plastic (wet);
 
friable (moist); hard to slightly hard (dry); lew fine
 
tubular pores; frequent stlijhly rounded gravel;
 
strongly calcareous; no roots; cLear, wavy boundary.
 

Brown IOYR 4/3 (moisx) and very pale brown 1OYx 7/4
 
(dry)l; gravelly to stony silty loam; stuctureLess;
 
nonaticky, nonptastic (wet); very friable (moist); soft
 
to slightly hard (dry); few fine tubular poresi
 
frequent slightly rounded fresh gravel and "tone;
 
strongly calcareous; no roots; cLear, smooth boundary.
 

Brown IOYR 4/3 (moist) and yetowish-brown IOYR 5/4
 
(dry); slightly gravelly loam; moderate medium
 
subangular bLocky structure; slightty sticky, slightLy
 
plastic (wet); friable (moist); soft (dry); few fine
 
tubular pores; few slightly rounded fresh gravel and
 
stone; strongly calcareous; no roots,
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ANALYTICAL DATA kA& UIT &4 

No. Depth Horizon Coarse Size Total Total Total Teture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* ** mm .002mm mm 

K223 0-15 Ap - - 28 66 6 siL 
K224 15-29 C - - 20 74 6 sil 
K225 29-53 IIC - - 42 48 10 1 
K226 53-102 IIIC - - 34 46 20 L 
&227 102-116 IVC - - 30 50 20 1 
K228 116-137 V - - 44 54 2 sit 
K229 1L37-150 Vic - - 60 38 :2 L 

No. pH EC 0ganic CaCO3 Avail. C E C
 
1:1 	 mmhos Matte (%) P me/100& 

(%) (ppm) 

K223 7.b 0.73 1.63 10.7 8.0 13.5 
K224 7.7 2.o 1.22 10.5 14.0 15.0 
K225 7.1 8,6 1.29 10.1 12.6 14.8 
k22b 6.8 10.2 1.14 10.0 14.0 14.4 
K227 6.9 10.3 1.22 10.8 8.0 13.0 
!228 7.0 7.4 11.6 11.6 0.99 11.0 
K229 7.0 7.7 1.06 1296 10.0 15.2 

*vf-very few (<5% by volume) ** &-gravel (2-75mm) 
f-few (5-15% by volume) a-stones (75-250mm) 
fr-frequent (15-40% by volume) b-bouLders (>250mm) 
vfr-very frequent (40-80% by volume) 

(from GId = SolIPofiei1 	 1977)±gr 	 ription, FAO, 

*** 	c-clay s-and
 
t-loam si-siLt
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PROFU~ILE %LX Mk 

aTh INFORMATION 

Classification: TYPIC SALURTHIDICOARSE LOAMYt MIXEDr ISOEYPERTHBRMIC 
FAMILY, HUMMOCKY PHASE 
Date and time described: March Ill 1982 
Authors: Jo King and A. E. Abdu Ghanem 
Location: At Ruys 'bovit 2km north of Yakhtul 
hLevation: 7m 
Physiographic position: Poain 
Topography of surrounding country: Flat or almost flat 
Microtopography: Scattered, covering about 30% of the Land# the 
humocks are up to about a meter and a half high 
Slope: 10 or 2% 
Land use: Bermuda type veketation covering the hummocks; the 
vegetation is used for light grazingg there is no vegetation betweeen
 
the hummocks
 
Climate: No informatlon
 

Parent materiaL: Mixture of Light alluvium and loess
 
Drainag- class: Class 2, wet for Long periods of time
 
Moisture conditions: Moist beLow 10cm
 
Depth to groundwater: Unknown, but shallow due to the closeness to the
 
Red Sea
 
Surface stones or outcrops: None# but fine &ravel and sand covers the
 
surface
 
Evidence of erosion: Wind erosion is shown by the hummocks where
 
vegetation has caught the soil
 
S, lt content: Some white frosting on the soil and some evidence of
 
saLt in the profile itselft, but it is not certain whether this is
 
calcareous salt or actual saline conditions
 
Human infLuence: No information given
 

GENERAL DESCRIPTIUN OF THE PROFILE: The surface 26cm of tnis profile
 
is made up of wind-bLown sand. The rest of the profile consists of
 
brown stratified alluvium ranging in texture from clay loam to loamy
 
sand.
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Profile Description 

Ap 
0-10cm 
X238 

Brown, 10YR 4/3 (moist) and brown IOYR 5/3 and 1OYR 6/3 
(dry); sandy loam; structureless; nonsticky, nonpiastic 
(wet); Loose (moist); soft (dry); no pores; no mineral 
fragments; calcareous; common medium roots; clear# 
smooth boundary. 

10-26cm 
K23b 

Brown, 1OYR 4/3 (moist) and Light yeLLowish-brown 10YR 
6/4 and very pale brown, IOYR 7/4 (dry); slightly 
gravelly loamy sand; weak medium subangular blocky 
structure; nonsticky, nonpLastic (wet); very fr.iabLe 
(mo.1st); soft to loose (dry); no pores; 2ew fresh 
slightly rounded gravel; calcareous; common medium 
roots; clear, smooth boundary. 

[IC 
26-36cm 
.240 

Brown, 10YR 4/3 (moist) &nd brown 10YR 5/3 and pale 
brown 10hY 6/3 (dry); sLightly gravelly sandy Loam; 
weak medium subangular blocKy structure; nonstickyp 
nonpLastic (wet);--(moist); soft to Loose (dry); Vew 
fine tubular pores; few fresh slightly rounded graveL; 
strongly calcareous; common medium roots; cLear, smooth 
boundary. 

11It; 
J6-63cm 
X241 

Brown, 1OYR 4/3 (moist) nd brown 10YR 5/3 and pate 
brown 10YR 6/3 (dry); sandy Loim; moderate medium 
subanguLar blocky structure; sticky, plastic (wet); 
very friable (moist); soft (dry); few very fine tubular 
pores; no mineral fragments; strongly calcareous; 
common medium roots; gradual, smooth boundary. 

LVC 
36-63cm 
K242)blocky 

Brown, IOYR 4/3 (moist) and brown 10hY 5/3 and pale 
brown IOYR 6/3 (dry); loam; weak. medium subangular 

structure; sticky, OLastic (wet); friable 
(moist); soft (dry); few very fine tubular pores; no 
mineral fragments; strongly calcareous; common medium 
roots; graduaL, smooth boundary. 

VC 
95-116cm 
243 

Dark greyish-brown 1OYR 4/2 (moist) kad brown 10YR 5/3 
and pale brown 10YR 6/3 (dry); sandy loam; moderate 
medium subanguLar blocky structure; slightly sticky, 
slightly plastic (wet); friable (moist); soft (dry); 
few very fine tubular pores; no mineral fragments; 
strongly calcareous; common medium roots; gradual, 
smooth boundary. 
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VIC Dark greyish-brown IOYR 4/2 (moist) and pale brown lOYR 
116-168+cm 6/3 and very pale brown IOYR 7/3 (dry); loam; moderate 
K244 medium subangular blocky structure; stickyt plastic 

(wet); friable (moist); soft (dry); few very fine 
tubular pores; no minera& fragments; strongly 
calcareous. 
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ANALYTICAL DATA 	 E.QR I X 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* * mm eO02ma mm 

K238 0-10 C Ap - 72 14 14 sL 
K2J39 10-26 C BI - 8 12 6 Ls 
K240 26-36 C 11C - 76 16 8 s 
K241 36-6J C IIC - 54 34 12 9L 
K242 3i-63 C IVC - 44 46 10 L 
K243 1,5-116 C VC - 70 20 10 sL 
K244 116-168 C VIC - 48 42 10 L 

No. pH EC Organic C&CO3 AvaiL. C E C
 
1:1 	 mmhos Matter (%) P me/.00g 

(%) t.npm) 

S238 7.7 85.0 2.05 7.0 9. 8.0 
K239 8.1 23.0. 0.95 9.5 9. 10.0 
L240 8.0 16.0 1.25 11.2 6. 22.0 
K24! 7.b 14.4 1.06 13.5 9. 26.0 
9242 7.3 13.6 1.22 13.4 9. 35.0 
K243 7.4 10.0 1.14 12.3 9. 16.0 
K244 7.4 8.8 1.10 11.5 10. 9.0 

*vf-very few (<5% by volume) * g-gravel (2-75mm) 
-Eew (5-15% by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250ma)
 
vfr-very frequent (40-80% by volume)
 

(from GuldgLines J= S;iL kZfroLL / ~iuiLon, FAO9 1977) 

Sc-cLay v-oLt
 
1-Iuan s-sm
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S.IE INFOJRMATION
 

Classiication: TYPIC TORRIGRTHENTe COARSE LOAMY, MIXED@ 
ISOHYFERTHERMIC FAMILY, SALINE PHASE 
Date and time described: March 1i, 1082 
Auttiors: J. King end A. E. Abu Ghanem 
Location: 4km west of the Red Sea and Skm north of YakhtuL 
Elevation* 8m 
Physiographl position: Slightly concave slope of low hilL from 
dilation in alluvial plain 
Topography of surrounding country: Slightly undulating pLain
 
Aicrotopography: Sand hummocks up to a meter and a haLf in height
 
Slope: 20 or 1%
 
Land use: Light grazing, vegetation on hummocks to be Identified Later
 
Climate: No Information
 

SOLL INORMATION 

Parent material: Alluvium and Loess 
Drainage cLa , : Class 5, well draiLted 
Moisture conditions: Moist below 90cm 
Depth to groundwater: Unknown# but probably comparatively shaLlow 
Surtace stones or outcrops: Few stones on the surface but coarse sand# 
fine gravel and stones cover the entire surface 
Evidence of erosion: Wind erosion is shown by the coarse materiaL 
covering the surfacel sand dunes in the immediate area and hummocks 
SaLt content: Some salt accumulations, probably caLcaeous 
Human influence: None 

GENERAL DESCRIPTION OF THE PROFILE: This profile consists of
 
stratified brown aLLuvium under a surface layer. Texture of the
 
stratified material ranges from very gravelly sand to silt. Evidence
 
of calcium accumulation is limited to very few mycelia In horizons 2
 

-
and 3 and calcareous nodules in horizon 7. It is not clear 1i the 
calcareous nodules were developed in situ or transported to this 
location. 

Profile Description
 

k; Dark greyish-brown IOYR 4/2 (moist) and brown 1OYR 5/3
 
0-3cm (dry); Loam; no structure; nonsticky, nonpLastic (wet);
 
K230 loose (moist);--(dry); no peres; frequent sharp to
 

slightly weathered gravel; strongly calcareous; no
 
roots; ai;rupt, smooth boundariye
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11C 
3-10cm 

K231 

Dark brown 10YR 3/3 (moist) and brown 1OY, 5/3 and 
yeLlowish-brown IOYR 5/3 (dry); loamy sand; weak medium 
subanguLar bLocky structure; noa.aticky, nonplastic 
(wet); loose to soft (moist);--(dry); few very line 
tubular pores; few sharp to sLightly rovnded weathered 
gravel; very few calcium mycelia; atrorgLy calcareous; 

no roots; clear, smooth boundary* 

1IIC 
10-24cm 
K232 

Dark greyish-brown 10TI 4/2 (moist) and brown, IOYR 5/3 
and brown LOYA 5/3 (dry); slightly gravelly loamy sand; 
weak medium subangular blocLy structure; nonstickyt 
nonplastic (wet); loose (moist);--(dry); no pores; few 
sharp to slightly rounded weathered gravel; very few 
calcium mycclia; strongly calcareous; no roots; clear# 
wav y boundary. 

IVC 

24-69cm 
1233 

Very dark greyish-brown 10YR 3/2 (moist) and greyish
brown IOYR 5/2 (dry); very gravelly sand; no strvcture; 
nonsticky, nonplastic (wet); Loose (moist);--(dry); no 
pores; very frequent weathered rounded gravel to stone; 
strongly calcareous; no roots; clear, wavy boundary. 

VC 
69-95cm 

K234 

Very dark greyish-brown IOYR 3/1 (moist) and grey, 10YR 
5/1 (dry); very gravelly sand; no structure; nonsticky, 
nonpLastic (wet); loose (moist);--(dry); no pores; very 
frequent rounded gravel to stone; calcareous; no roots; 
clear, wavy boundary. 

VIC 
U5-i12cm 
K2j5 

Brown lOYR 4/3 (moist) and pale brown LOYR 6/3 and 
Light yellowish-brown OYR (dry); graveLLy sandy loam; 
moderate medium subangular blocky structure; slightly 
sticky, nonpLastic (wet); friable (moist); soft (dry); 
no pores; few rounded fine fresh gravel; strongly 
calcareous; no roots; clear, wavy bouadary. 

VIIC 
112-124cm 

K236 

Brown 10YR 4/3 (moist) and brown 10YT 5/3 (dry); Loam; 
moderate medium subanguLar blocky structure; sticky, 
plastic (wet); friable (moist); soft (dry); no pores; 
common ,all hard white calcareous noduLes; strongLy 

calcareous; no roots; clear, wavy boundary. 

VIIIC 
124-150cm 

K237 

Very dark jreyish-brown IOYR 3/2 (moist) and dark 
greyish-brown IOYR 5/2 aid brown LOWT 5/3 (dry); loamy 
sand; no structure; nonsticky, nonpLastic (wet); Loose 
to soft (moist);--(dry); no pores; no mineral 
fragments; strongly calcareous; no roots; 
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ANALYTICAL DATA 	E UTR KU 

No. Depth Horizon Coarse Size Tote.L Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 an 
* ** ,-m .002mm mm 

K230 0-3 C - - 54 44 2 1 
K231 3-10 1I. - - 78 16 6 Is 
K232 10.24 IIIC - - 80 12 8 Ls 
K233 24-6b IVC - - 94 4 2 a 
K234 69-95 VC - - 96 2 2 8 
K235 L5-112 VIC - - 72 20 8 s 
K23b 112-124 VIIC - - 46 38 16 1 
K237 124-150 VIIIC - - 84 12 4 Ls 
---------------------- ---------------------------------

No. pH EC Organic CaCO3 Avail. C B C 
1:1 	 mmhos Matter (%) P meq/IOOg 

(%) (ppm) 

L2.0 7.5 4.1 1.10 7.0 15.0 6.25 
K231 7.5 5.8 1.06 8.5 8.0 10.00 
K232 7e5 7o8 1.22 9.3 8.0 b.75 
K233 7.7 8.2 0.72 7.8 6.0 8.75 
K2J4 7.7 7.6 1.06 6.2 11o6 8.50 
K235 747 14.4 1.33 5.8 S.o 11o25 
K236 7.5 21.0 1.29 5,2 14.0 30.00 
K237 8.0 4.0 1.18 3.9 9. 20.00 

*vf-very few (<5% by volume) 	 ** g-gravel (2-75,Mm) 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(from Guieline Lgr Soil Pfle Uftilj.nt PAO, 1977) 

*** 	c-clay s-sand
 
I-loam si-silt
 

http:Uftilj.nt
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SINFO&MATION 

Classification: TYPIC TORRIGkTHENT9 COARSE LOAMY MIXED, CALCARBOUSP
 
HYPERTHERMIC FAMILY 
Date and time described: April 22, ib82 
Authors: Je King and A. E. Abu Ghanem 
Location: 
E 

2km west of Al Saf~a, in At Jawf Province: 160 90 Nr 440 23' 

E|levation: 1240m 
PhysLographic position: Concavey foot slope 
Topography of surrounding country: Steeply dissected 
Microtopoiraphy: None 
Slope: 20' or 37% 

Land use: legetation is sparne, used for Light brazing 
CLimate: 1. Annual Rainfall: 100mm, 2. SoiL moisture regime: Aridic, 
J. Soil temperature regime: Hyperthermic. 

jQL INFU2RMA11QN 

Parent material: CaLcareous loess and colluvium
 
Drainage cLass: Well drained
 

Moisture conditlons: Moist below 30cm
 
Depth to groundwater: No effect on profile
 

Surface stones or outcrops: Rubble Land
 
Evidence of erosion: Moderate gully erosion
 
Salt content: Profile strongly calcareous throughout
 
Human influ% z--e: None
 

GENERAL DESCRIPTION OF THE PKOFILE: None
 

Profile Description
 

C YeLLowish-brown 10YR 5/4 (moist), and tLight yellowish
0-2bcm brown IOYR 6/4 (dry agaregate) and light yellowish-

K245 brown 10YR 6/4 (dry rubbed); sandy Loam; weak medium to
 

fine subangular blocky structure; nonsticky and
 
nonpLastic (wet); friable (moist); soft (dry); no
 
pores; sequence of fresh sharp gravel to stone of
 
sedim,eaary and volcanic origin; strongly calcareous;
 
few fine roots; clear, smooth boundary.
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lic YeLlowish-brown IOYR 5/4 (moist)j very pale brown 10YR 
28-'46cis 7/3 (dry ag&regate) and iery pale brown IOYT 7/J (dry 
K246 rubbed); sandy Lo&m; weak medium to tine subar uLar 

blocky structure; nonsticky and nonplastic (wet); 
friabLe (moist); soft (dry); no pores; few fresh sharp 
gravel to stone of sedimentary and volcanic origin; 
strongly calcareous; few fine roots; cletir, smooth 
boundary.
 

lit; Dark brown IOYR 4/3 (moist), pale brown 10YR 6/3 (dry 
46-66cm aggregate) and pale brown 10YI 6/3 (dry rubbed); sandy 
K247 Loam; weak fine subanguLar IJocky structure; nonsticky 

and nonplastic (wet); very friable (moist); loose 
(dry); no pores; few slightLy rounded graveL of
 

sedimentary &nd volcanic origin; strongly calcareous;
 
very few fine roots; clear, smooth boundary.
 

VC Dark grayish-brown IOYR 4/2 (moist), Light grayiah

66-86cm brown IOYR 6/2 (dry aggregate) and Light grayish-brown 

ki248 	 10hY 6/2 (dry rubbed); sandy Loam; strong medium to 

subanguLar bLocky structure; nonsticky and nonpLastic 
(wet); firm (Woirt); nlightly hard (dry); few fine 

tubular pores; stronjly calcareous; no roots; graduaLp
 

smooth boundary.
 

VC Dark grayish-brown IOYR 4/2 (moist), Light gray 10YR 
86-115cm 6/1 (dry aggregate) and 10YR 6/1 (dry rubbed); siLt 

[249 Loam; moderate medium to fine subangular olocky 

structure; nonsticky and nonpLastic (wet); friable 

(moist); sLightLy hard (dry); no pores; strongly 
calcareous; no roots. 
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ANALYTICAL DATA ER SIh jKu 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay CLaSS 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* * mm .)O02mm mm 

K245 0-28 C - - 60 34 6 st 
K246 28-46 IIC - - 64 32 4 st 
k247 46-66 I1IC - - 72 26 2 st 
K248 66-86 IVC - - 64 34 2 s 
K249 S6-115 VC - - 46 52 2 si 

No. pH EC Organic CaC03 Avail, C E C 
1:1 mmhos Matter (%) P me/t00g 

(%) (ppm) 

K245 7.70 0.23 1.63 21.8 7. 8.4 
K246 7.15 3.70 1.7' 22.0 12. 20.0 
K247 7.35 .90 1.86 24.0.9 7. 24. 
K248 7.40 13.00 2.20 24.9 3. 23.0 

K249 7.20 14.00 2.20 24.9 6. 21.0 

'.vf-very few (<5% by volume) *4 &-graveL (2-75,m) 
f-few (5-15% by volume) s-stones (75-250m) 

fr-frequent (15-40% by volume) b-boulders (>250ma) 
vfr-very frequent (40-80% by volume) 

(from Guldelines ±La SoIL Profil Description, FAO, 1977) 

* #c-ctay s-sand 
L-Loam sl-siLt 
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&UXL PRFL fi= &U, 

SITE INFORMATION
 

Classigication: TYPIC USTIFLUVENT, COARSL LOAMYt MIXEDt CALCAREOUS
 
MYPERTHERMIC FAMILY
 

Dat, and time dc3cribed: April 22, 1982
 
Authors: J. King and A. E. Abu Ghanem
 
Location: 1/2km east of the village of AL Safia, in the AL Jawf 
Province 160 9' N 440 23' E 
Elevation: 1240m 
Physiographic position: Valley bottom 
Topography of surroundinfA country: Flat 
Microtopography: Bunds 4Gcm high around fieLds. 
SLope: None 
Land use: Used for w ,kermeLon and wheat productiont now out of 
product ion, 
Climate: 1. Annual rainfaLl: 100mm, 2. Soil moisture regime: ArIdicq 
3. Soil temperature regime: Hyperthermic
 

Parent materiaL: kine calcareous aLLuvium in the surface horizons
 
coarse textured, volcanic sediments in the Lower horizons
 
Drainage class: Well drained
 
Moisture conditions: Moist below 3cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: Very few stones
 
Evidence of erosion: None
 
SaLt content: NoncaLcareous throughout
 
Human influence: Irrigation, farming and bunding
 

,ENERAL DESCRIPTION OF 1LHE PROFILE: An aLLuviaL soil with three
 
strata differentiated by colors, with the surface layer differentiated
 
by the presence of a Ap. The top two horizons have coLor and texture
 
which are typical of soiL strongly influenced by reworked loess. The
 
bottom two horizons show the strong influence of volcanic material.
 
The presence of gravet in this profile estanlishes it as belonjing to
 
a phase found in wadis within or close to mountains or hiLls.
 

Prof te Description
 

C YeLlowish-brown OYR 5/4 (moist), pale brown 10YU 6/3 
0-7cm (dry adjregate) and very pale brown I0TR 7/3 (dry 
K250 rubbed); loam; moderate medium to fine subangular 
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IIC 

7-52cm 
K251 


1l1C 

52-93cm 
K252 


IVC 

,93-148cm 

K253 


blocky structure; slightly sficky and slightly plastic
 
(wet); friable (moist); sl$"htly hard (dry); common
 
very fine tubulur porea; very few slightly rounded
 
fresh gravel of volcanic and sedimentary origin;
 
strongly calcareous; common very fine roots; clear,
 
smooth boundary. 

YetLowish-brown 1OYR 5/4 (moist), IOYR 6/3 (dry 
aggregate) and IUYR 7/3 (dry rubbed); sandy Loam; 
moderate medium to fine subangular blocky structure; 
slightly sticky and slightly plastic (wet); friable 
(moist); slij~htly hard (dry); few very fine tubular 
pores; few slightly rounded fresh gravel of volcanic 
and sedimentary origin; strongly calcareous; common
 
very fine roots; "radual, smooth boundary.
 

Very dark grayish-brown IOYR 3/2 (moist), brown IOYM 
5/3 (dry aggregate) and brown IOYR 5/3 (dry rubbed); 
Loam; moderate medium to fine subangular bLocky 
structure; nonsticky and nonplastic (wet); friabLe 
(moist); slightly hard (dry); few very line tubular
 
pores; very few slightly rounded fresh gravel Mf
 
volcanic and sedimentary origin; strongly calcareous;
 
few very fine roots; clear, smooth boundary.
 

Dark grayish-brown lOYR 4/2 (moist), Light gray IOYR 
7/2 (dry aggregate) and Light jray IOYR 7/2 (dry 
rubbed); sandy loam; moderate medium subangular blocky 
structure; nonsticky and nonplastic (wet); friable 
(moist); sLightly hard (dry); no pores; strongly 
calcareous; very few very fine roots. 
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ANALYTICAL DATA E"1 SITEZ
 

No. Depth Horizon Coarse Size Total Total TotaL Texture
 
(cm) Frag. Coarse Sand Silt Clay Class
 

>2 mm Frag. 2-05 .05- <.002 <2 m
 
* ** mm .002mm mm 

K250 0-7 C - - 52 38 10 1 
K251 7-52 IIC - - 54 34 12 st 
K252 52-93 I1C - - 46 34 20 L 
K253 93-148 IVC - - 70 18 12 st 

No. ph EC Organic CaCO3 AvaiL. C R C 
1:1 	 mmhos Matter ( ) P me/lOOg 

(%) (ppm) 

K250 7.9 0.11'2 1.86 24.6 3. 3.0 
K251 7.9 0.24 1.94 24.7 S. 18.0 
K252 7. 0.33 2.62 24.9 6. 9.8 
[253 7.9 0.27 2.17 24.9 8. 22.0 

*vf-very few (<5% by volume) 	 * g-graveL (2-75mm)
 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-bouLders (>250,am)
 
vfr-very frequent (40-80% by voLume)
 

(from Guidines £gj Sol Profile lencrinton, FAO, 1977) 

*** 	 c-clay s-sand 
L-loam si-silt 
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Classification: TYPIC TORRIFLUVENTCUARSE LOAAYj 4IXED CALCAREOUSS
 
HYPERTHERMIC FAMILYv HUMMOCKY PHASE 
Date and time described: April 23, 1182 
Authors: J. King and A. E . Abu Ghanem 
Location: At A.H.T. tent camp for measuring flow of Wadi Gurdud, 
approximately 5km southwest from At Shanan town, In At Jawf Province 
160 12' N 440 23' E 
Elevation: 1150m 

Physiographic position: Plain 
Topo rphy of surrounding country: Flat 
Microtopography: Hummocks 3m hig/h, covering about 50% of the surface 

SLope: 10 or 2% 
Land use: Used for light 6;razing 
Climate: l. Annual rainfall: 100mm, 2. Soil moisture regime: Arldic 
3. Soil temperature regime: Hyperthermic 

JQUL INFgRMAIION
 

Parent oaterial: Calcareous silty alluvium
 
Drainage class: Well drained
 
Moisture conditions: ProfiLe dry throughout
 
Jepth to groundwater: No effect on profile
 

Surface stones or outcrops: None
 
Evidence of erosion: Severe gully erosion which has translormed the
 
surface into a hummocky configuration, some wind erosion
 
Salt content: None, profile calcareous throughout
 
Human influence: None
 

GENFR'AL DESCRIPTION OF THE PROFILE: Stratified, dominantly silty
 
alluvium of uniform Light brown color throughout. This Is the
 
hummocky phase of the series found close to the mountains, rather whan
 
in the plains. The hummocky phase is assumed to be caused by water
 
erosion.
 

Pr-ofile Description
 

10YR 5/4 yellowish-brown (moist) and 10YR 6/4 Light
 
0-29cm yellowish-brown and IOYR 6/4 Light yellowLsh-broun
 
K254 	 (dry); silt loam; moderate medium subangular blocky and 

weak medium platey structure; sticky and plastic' (wet); 
friable (moist); soft (dry); no pores; strongly 

C 
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calcareous; very few very fine roots; abrupt, wavy
 
boundary.
 

IIC lOYR 4/4 dark yeLLowish-brown (moist) and IOYR 7/4 very 
2b-46cm pate brown and 10YR 7/4 very pate brown (dry); Eit 

K255 loam; moderate coarse to medium subanguLar bLocky 
structure; slightly sticky and plastic (wet); friable
 
(moist); hard (dry); common fine tubular pores; very
 
few common very fine calcareous pseudomycelia strongly
 
calcareous; no roots; abrupt, smooth boundary.
 

IIIC OYR 5/4 yelLowish-brown (moist) and IOYR 6/4 light 
46-55cm yellowish-brown and IOYR 6/4 Light yeLlowish-brown 
K256 (dry); sandy loam; weak medium to line subangular 

bLocky structure; sLightly sticky and slightly plastic 
(wet); friable (moist); sLightLy hard (dry); few fine 
tubular pores; strongly calcareous; no roots; abrupt, 

wavy boundary*
 

IVC IOYR 5/4 yeLlowish-brown (moist) and IOYR 6/4 light
 
55-72cm yeLlowish-brown and IOYR 7/4 very pale brown (dry);
 

K257 silt Loam; strong coarse angular blocky structure;
 
nonsticky and slightly plastic (wet); friable (moist);
 

hard (dry); eommon finet few medium tubular or
 
vesicular pores; common very line pseudomycoLia,
 

strongly calcareous; no roots; abrupt, smooth boundary.
 

VC IOYR 514 yeLLowish-brown (moist) and 10YR 6/4 light 

72-129cm yelowish-brown and 10YR 6/4 light yeLLowish-brown 
K258 (dry); Loam; moderate medium to fine angular blocky 

structure; nonsticky and plastic (wet); friable 

(moist); sort (dry); no pores; strongly calcareous; no 

roots; abrupt, smooth boundary.
 

VIC IOYR 5/4 yeLlowish-brown (moist) and IOYR 6/4 Light 
12 -142cm yeLlowish-brown and IOYR 6/4 Light yeLlowish-brown 

K25b (dry); sandy Loam; moderate coarse to medium angular 
blocky structure; nonsticky and plastic (wet); friable
 

(moist); slightly hard (dry); no pores; strongly
 

caLcarecus; no roots; abrupt, smooth boundary.
 

VIIC IOYR 5/4 yeLlowish-brown (noist) and IOYR 6/4 Light 
142-152cm yellowish-brown and 1OYR 6/4 Light yooltowish-brown 
K260 (dry)" si't loam; moderate coarse to medium subangular 

blocky stucture; nonsticky and nonplastic (wet); 
friable (moist); soft (dry); few medium tubular pores; 

strongly calcareous; no roots; abrupt, smooth boundary. 
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VIIIC IOYR 5/4 yetlowishi-biown (moist) and IOYR 6/4 light
 

152-164cm yellowish-brown and lOYR 6/4 light yellowish-brown 

K261 (dry); sandy Loam; moderate medium to fine subanjuLar 

btocky; nonsticky and slightLy plastic (wet); friable
 

(moist)! slightly hard (dry); few very fine tubular 

pores; stron4Ly calcareous; no roots; abrupt, smooth 

boundary. 

IXC IOYR 5/4 yeLlowish-brown (moist) and iOYR 6/4 light 

164-160cm yellowish-brown and IOYR 6/4 tlight yeLLowish-brown 

K262 (dry); sandy Loam; weak medium subanguLar blocky 

structure; nonsticky and slightLy plastic (wet); 

triable (moist); soft (dry); no pores; strongly 

calcareous; no rootse 
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ANALYTICL &LIA EQA S12B k 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 mm 
* ** mm .002mm mm 

K254 0-29 C - 30 68 2 sOL 
K255 2b-46 II - - 34 60 6 siL 
K256 46-55 IIIC - - 44 48 8 aL 
K257 55-72 IVC - - Z0 60 10 BiL 

K258 72-129 VC - - 48 42 10 1 
K25v 129-142 VIC - - 56 36 8 at 

K260 142-152 	 VIIC - - 3.1 52 17 siL 
9261 152-164 VIIIC - - 63 78 9 s
 
K262 164-180 IXC - - 53 38 9 s 

No. pH EC Organic CaCO3 Avail. C E C
 
1:1 	 mmhos Matter (5) P me*'0oog 

(%) (ppm) 

K254 6.9 27.0 1.67 24.6 18.0 8.0 
K255 7.5 8.5 1.60 23.0 16.6 24.0 
K256 7.0 14.8 1.44 22.0 15.0 9.0 
K257 7.1 15.1 1.90 21.0 18.0 16.0 
k258 7a4 8.6 1.48 20.0 lt.6 9.8 
K259 7.9 6.5 1.33 20.0 15.0 9o 
K260 7.4U 9.7 1.52 19.8 16.6 20.0 
K261 8.1 6.7 .29 19.7 11.6 8.0 
K262 8.0 7.8 1.22 18.0 12.6 8.5 

*vf-very few (<5% by volume) ** M-1 raveL (2-75mm) 
l-few (5-15% by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250ram) 
,rfr-very frequent (40-80% by volume) 

(from Guidelines £.g Soil Pr.±1Le Deacriptigon FAG, 1977) 

** 	 (c-clay s-sand 
I-Loam si-silt 
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SITE INFURAATION
 

Classlication: LITHIC l'ORRIORTHENT, COARSE LOAMYt MIIXEDt 
CALCAREOUS,
 
HYPERTHERMIC FAMILY
 
Date and time described: April 2Jf 1582
 
Au'liors: J. 1&ing and A. E. Abu Ghanem 
Location: 1km southwest of A.H.T. 
construction campt 3km southwest of
 
Al Shanan village, on the south slope of Mount Bralmat in Al Jawf
 
Province 160 12' N 440 26' E
 
Elevation: 1150m
 
Physiographic position: Concave, foot slope
 
Topography of surrounding country: Steeply dissected
 
Microtopography: None
 
Slope: 220 or 40%
 

Land use: None
 
Cli.ate: I. Annual rainfall: 100mm, 2. Soil moisture regime: Acidic,
 
3. Soil temperature regime: Hyperthermic.
 

SULi INFORAATIOQN
 

Parent material: Volcanic colluvium and calcareous silt
 
Lrainage class: Well drained 
Moisture conditions: Dry throughout 
Depth to groundwater: No effect on profile 
Surface stones or outcrops: Rubble land
 
Evidence of erosion: Moderate gully erosion
 
Salt content: Strongly calcareous throughout
 
Human influence: None
 

GUNERAL DESCRIPTION OF THE PROFILE: Profile has two horizons
 
differentiated by 
parent cateriaL and calcium carbonate accumulation
 
The surface consists of coLLuvium and of caLcareous silt. The second
 
horizon is a mixture of the surface i*ateriaL and the underlying gray
 
bedrock. The undersurface of the rocks in this horLizon are coated with
 
calcite.
 

Profile Description
 

10YR 5/6 yelLowish-brown (moirt) and 10YR 6/4 light
 
O-23cm yeltlowish-brown (dry); sandy loam; structureless;
 
K263 	 nonsticky and slightly plastic (wet); Loose noncoherent
 

(moist); few fine tubular por~es; very frequent sharp
 
fresh gravel to boulders; strongly calcareous; no
 
roots; graduaLl wavy boundary.
 

C 
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LIC 	 1OYMk 6/6 brownish-yeLLow (moist) and IOYR 6/4 light
 
23-60cm 	 yellowish-brown (dry); sandy loam; weak aedium 
K264 	 suban(AuLar blocky structure; nonsticky and slightly 

plastic (w.!t); friable (moist); soft (dry); no pores; 
very frequent sharp fresh gravel to boulders, probably 
of voLcan ic origiL; strongly calcareous with 
crystalline caLcite accumulation on the undersurlace of 
rocks; no roots; lithic contact. 



------------------------------------------------------ 
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ANAL TIL L DATA E"R SITE &M
 

--

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm, Frag. 2-e05 .05- <.002 <2 mm 
* ** rum O02mm am 

------------------------------------------------------------------------
&263 0-23 C vfr g.s.b. 67 26 7 s 
K264 23-60 IIC vfr g.s.b. 73 22 5 sL 

----------------------------------------------- ---------------------------

No. pH EC Organic CaCO3 Avail. C E C
 
1:1 mmhos matter (%) P me/lOOg 

(S) (ppm)
 

K263 7.4 1.8 1.29 21.0 8. 12.5 
K264 7.3 4.0 1.33 21.4 s. 5.0 

*vt-ves-y few (<5% by volume) * g-gravel (2-75mm) 
f-few (5-15% by volume) s-stones (7 5-250mm) 
fr-frequent (15-40% by voluiae) b-boulders (>250mrab 
vfr-very frequent (40-80% by volume) 

(from GIliel.Ines Soil fXr Ljn RDScrintion, FAU, 1977) 

** -c lay s-sand 
L-Loam si-silt 
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SOIL PROFILEz LLI, KSS 

aITE INFORMATION 

Classification: TYPIC TORRIFLUVENT, COARSE LOAMY, MIXEDt CALCARCjuS, 
HYPERTHERAIC FAMILY 
Date and time described: April 23t 182 
Authors: J. King and A. E. Abu Ghanem 
Location: Ikm southeast of AL Shanan town 160 14' N 440 274 E 
Elevation: 1160m 
Physiographil. position: Plain 
Topography of surrounding country: Flat 

Microtopo.raphy: None
 
SLope: 10 or 2A
 
Land use: Light grazing
 
Climate: 1. Annual rainfall: 100mmt 2. Soil moisture regime: Aridic,
 
3. SoIL temperature regime: Hyperthermic
 

Parent material: Primarily fine calcareous alLuvium 
Drainage class: WelL drained 
Moisture conditions: Moist from 17-71cm 
Depth to groudwater: No effect on profile 
Surface stones or outcrops: Very few stones 
Evidence of erosion: Slight rill erosion 
SaLt content: None, calcareous throughout 
duman influence: None 

GEN6RAL DESCRIPTION Gk iHE PROFILE: Wind blown light brown siLty cap 
ovar reddish-brown silty alluvium in horizons two and three
 
differentiated by the presence of gravel in the third horizon.
 
Calcium has accumulated in nodates in the second and third horizons
 
but there is no evidence of vertical calcium movement in the profile.
 

Profile Demcription
 

IOYR 5/6 yeLlowish-brown (moist) and 10Yk 6/4 Light 
0-11cm yellowish-brown and 10YR 7/4 very pale brown (dry); 
K265 	 loamy sand; weak subangular olocky to crumb structure; 

nonslicky and nonpLastic (wet); f riable ( moist ); 
sLightLy hard (dry); no pores; strongly calcareous; few 
very fine roots; abrupt, smooth boundary.
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IIC 7.5YR strong brown (moist) and 7.5YR 6/6 reddish-yeLLow 
11-106cm a- 7.5YR 7/6 reddish-ye|low (dry); sandy Loam; 
K266 moderate medium to fine subangular blocky structure; 

sligjhtly sticky and plastic (wet); friable (moist); 
slightly hard to hard (dry); no pores; frequent small 
to large hard irregular white calcium nodules; strongly
 
calcareous; very few fine and few very fine roots;
 
abrupt, smooth boundary.
 

IIIC 7.5YK 4/6 strcng brown (moist) and 7.5YR 7/6 reddish
106-135cm yellow and 7.5YR 6/6 reddish-yellow (dry); graveLLy 
K267 sandy Loam; strong medium to fine subanguLar bkocky 

structure; slightly sticky and slightLy plastic (wet); 
friable (moist); slightly hard (dry); no pores; 
frequent slightLy rounded fresh gravel; strongly 
calcareous; very few very fine roots. 
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No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 	 2-.05 .05- <.002 <2 am
 
* * mm •0 02mm ma
 

X265 0-11 C 85 20 5 to
 
K266 11-106 IIC 57 34 9 at
 
K267 106-135 iliC tr g 71 16 13' at
 

No. pH EC Organic CaCO3 Avail. C E C
 
1:1 	 "hos Matter (%) P me/110g 

(%) (ppm) 
-

[265 7.4 2.5 1.52 24.8 12.6 16.0 
K266 7.5 2.7 1.33 24.9 2.0 18.0 
K267 7.5 3.2 1.52 24.9 3.0 14.2 

*vf-very few (<5% by volume) * g-&raveL (2-75mm) 
f-few (5-15% by volume) a-stones (75-250=m) 
fr-frequent (15-40% by volume) b-boulders (>250mm) 
vfr-very frequent (40-80% by volume) 

(from GUIdellnes ;rL Solt ofil Qgjqrjjtjagj, FAD, 1977)
 

*** 	c-clay" s-sand 
1-Loam si-silt 
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SOIL S~QILITE~5 

SIZE IMFORMATION 

CLassification: TYPIC UDIPLUVENT, 
COARSE LOAMY, CALCAREOUS, MIXEDt 
kAYPERTHERMIC FAkILY, SALINE PHASE 
Date and time described: April 23, 1S82
 
Authors: J. King and A. ". Abu Ghanem
 
Location: 
I 1/2km south of Al Shanan town, in At Jawf Province 160 12'
 
N44 0 26' E 
Elevation: 1170m
 
Physiographic position: Plain
 
Topography of surrounding country: Flat
 
Microtopography: None
 
Slope: 10 or 2%
 
Land use: None, but there is a typical vegetation o theme type of
 
soils
 
Climate: Unknown
 

Parent material: ALuvil silt
 
Drainage class: Perfectly drained
 
Moisture conditions: Moist below 10cm
 
Depth to groundwater: Unknown# it may be a factor here
 
Surface stones or outcrops: None
 
Evidence of esrosion: Wind erosion, which has resulted 
in 50cm high

hummocks around scattered shrubs of this area*
 
Satt content: Possibly saline soil
 
Human infLuence: Possibly this 
is an old irrigated soil that has 
become saline. 

GENERAL DESCRIPTION OF THE PROFILE: There are only 
two horizons in
 
this profile with the top 8cm differing from the rest of the profile

in texture and structuree Samples were taken of every 50cm to test for
 
salt movement and to differentiate between a possible OkTHENT or
 
FLUVENT cLaswificatione 
 The L-ck of stratification and the
 
possibility of salt in this can 
probably both be attributed to this

Land having been farmed and irrigated in the past. Soil is now
 
considered salty, and unfit for 
agricultural use. It Is uniformly
 
silty and light brown throughout.
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Profile Description
 

C 10Y yeLlowish-brown (moist) and IOYR 7/4 very pale 
0-8cm brown and 10YR 6/4 light yellowish-brown (dry), sandy 
K2b8 	 Loam; strong very thick platey to moderate medium to
 

fine subangular blocky st.ructure; sticky and plastic
 
(wt); triable (moist); slightly hard (dry); no pores;
 
strongly calcareous; few very fine roots;. abruptq
 
smooth boundary. 

LIC 10YR 5/6 yellowish-b-own (moist) an-t LOyR 7/4 very pale 
8-108cm brown and IOYR 6/4 light yellowish-brown (dry); siLt 
K269 Loam; coarse to medium subangular blocky structure; 
K270 sticky and plastic (wet); wet and friabLe 
K271 	 (moist);--(dry); few very fine tubular poros; strongly
 

calcaxeous; down to 108cm there were common very fine
 
roots; no boundary*
 



--------------------------------------------------
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ANALXC& "DAEon SITE Jk5 

No. Depth Horizon Coarse Size 

(cM) Frag. Coarse 


>2 mm Frag. 

* ** 


K268 0-8 - -

K269 8-108 - -

K270 8-iJ8 	 -

No. pH EC Organic CaCO3 

1:1 mmhos Matter (%) 


(%) 

K268 7.2 14.6 1.52 19.9 
K269 7.3 21.5 1.67 21.3 
K270 7.4 20.5 1.63 24.3 

*vf-very few (<5% by volume) 

f-few (5-15% by volume) 

fr-frequent (15-40% by volume) 

vfr-very frequent (40-80% by volume)
 

(±rom Gudeli nes ;LU Soil ProfiLe 

*** c-clay s-sand 
L-loam si-silt
 

Total Total Total Texture
 
Sand Silt Clay Cla-s 

2-.05 .05- <.002 <2 mm 
mm .002mm mm 

53 36 11 s
 
27 68 5 sil
 
19 78 3 kLI
 

Avail* C E C
 
P meq/100
 

(ppm) 

8. 7.3 
6. 9.8
 
7. 11.0 

** 	 g-graveL (2-75mm) 
s-stones ( 75-250am) 
b-boulders (> 2 50am) 

Djcr£jDLLgo FAO, 1977) 
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gl~ ISFORMATIOU
 

Classification: TYPIC USTIFLUVENT, COARSE LOAMY, 
MIXED, CALCARROUSt
 
HYPERTHERMIC FAMILY
 
Date and time described: April 26# 182
 
Authors: J. king and A. E. Abu Ghanem
 
Location! Alfhdi NaJi 
farm, in Wadi Khabb, in the town of Alabrag, in 
AL Jawf Province I60 43' N 440 52' E 
Elevation: 1390m 
Physiographic position: Plain In narrow valley 
Topography of surrounding country: Flat to steeply dissected 
Microtopography: None
 
Slope: 10 or 2%
 
Land use: Irrigated farming with continuous aLfalfa9 date paLms,
 
apricots, pomegranates, apples, lemons, qat, and watermelons.
 
Climate: Un1nown
 

s U INFOgATION 

Parent material: Alluvial silt
 
Drainage class: Moist throughout
 
Moisture conditions: Depending on season from 10-40cm
 
Depth to groundwater: None
 
Surface stones or outcrops: None
 
Evidence of erosion: None
 
SaLt content: None, profile calcareous throughout
 
Human influence: Irrigated farming; 
the farmers here use no commercial
 
fertilizerst but they do put animal manure on these soiLs.
 

GENERAL DESCRIPTION OF THE PROFILE: Profile uniform light brown silt 
loam throughout with horizons difterentiated by a plow Layer and the 
presence of pores resulting from the roots of the alfalfa crops
 
growing on this Land.
 

Profitle Description
 

1OYk 4/4 dark yeLLowish-brown (moist) and 10YR 7/J very
0-20cm pale and 6/3 brownbrown 10TY pale (dry); loam;

X272 moderate medium to fine subangular blocky structure;
 

slightly sticky and slightly plastic (wet); friable
 
(moist); slightly common fine
hard (dry); medium 

continuous tubular pores; very few fresh sharp gravel
 
and stones; common medium to fine roots; clear, wavy
 
boundary.
 

C 
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1iC IOYR 4/4 dark yellowish-brown (moist) and 10YR 6/3 pals 
20-84cm brown and IOYR 6/3 pale brown (dry); loam; strong 
K273 medium prismatic to coarse to fine sunanguLar bLocky; 

slightly sticky and slightly plastic (wet); friable 
(moist); hard 	(dry); common mediium to fine continuous 
tubular pores; few medium to 2ine roots; clearp wavy
 
boundary.
 

11lt 	 ICYR 4/4 dark yeLlowish-brown (moist) and IOYR 6/3
 
84-155cm 	 light yeLlowish-brown and lOYR 6/4 Light yellowish-

K274 	 brown (dry); silt loam; strong medium, prismatic to
 

strong coarse to fine subanguLar blocky structure;
 
slightly sticky and sl ightly plastic (wet); firm
 
(moist); hard (dry); few medium to tine pores;. strongly
 
calcareous; very few medium to fine roots.
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AJ.ALXY/JGL 2AI E"lg iST &UZ 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt Clay CLass 

>2 mm Frag. 	 2-.05 .05- <0002 <2 am
 
S * am .002mm mm
 

K272 0-20 C - - 41 48 11 . 
X273 20-84 IIc - - 35 48 17 1 
K274 84-155 IILC - - 31 52 17 s1t 

No. pH EC Organic CaC03 Avail. C B C
 
1:1 	 mmhos Matter (%) P me/100g
 

(%) (ppm)
 

K272 7.1 1.1 2,62 15.8 6. 17.
 
K273 7.4 	 0.58 1.67 15.9 9. 40.
 
K274 7.5 	 0.64 1.71 17.6 1. 37. 

*vf-very few (<5% by volume) ** &-gravel (2-75mm) 
f-rew (5-15% by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volumie) b-boulders (>250mm)
 
vfr-very frequent (40--80% 4y volume)
 

(from Guldjlj fr Sall ProliLe DegarlntiLn, FAG# 1977) 

*** 	 c-clay s-sand 
I-loam si-silt 
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&&IT& IT " 

~II INFURMATION 

Classification: TYPIC TORRIORTHENTt, LOMAY SKELET&.t MIXED#
 
CALCAREOUS, HYPERTHERMIC FAMILY, EXTREMLY GRAVELY TO bOULDERY PHASE
 
Date and time described: April 27t 1982
 
Authors: J. ling and A. E. Abu Ghanem
 
Location: 4km north of Al Hazm, in At Jawf Province
 
Elevation: 1080m
 
Physiographic position: Plain
 
Topography of surrounding country: Flat
 
Microtopography: None 
Slope: 10 or 2% 
Land use: Acacia with light grazing, pictures of other vegetation 
taken for identification 
Climate: Unknown 

SOIL INF0RATIA&
 

Parent material: Alluvium with frequent gravel and stones of mixed
 
origin in silt matrix
 
Drainage class: WeLl drained
 
Kolsture conditions: Moist below hcm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: Very stony, but dravel or stones cover the
 
entire sur.:ace
 
Evidence of erosion: Slightly moderate gully erosion
 
Salt content: None, profile calcareous throughout
 
Human Influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: A very gravelly and stony
 
alluvial soil with the surface horizon which Is lighter in color than
 
the two lower horizons. The two Lower horizons differ in quantity of
 
calcium carbonate nodules.
 

Profile DescrIptora
 

1OYR 5/6 yelLowish-brown (moist) and IOYR 7/4 very pale
 
0-7cm brown and 10YR 7/4 very pale brown (dry); very gravelly
 
K275 to stony sandy Loam; moderate medium subanguL&r bLocky
 

structure; sticky and plastic (wet); triable (moist);
 
slightly hard (dry); no pores; frequent graveL and few 
stones somewhat rounded and fresh; strongly calcareous; 
no roots; gradual, wavy boundary. 
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IIC 7.5YR 5/6 strong brown (moizt) and 7.SYR 6/6 reddish
7-61cm yellow and 7.SYR 6/6 ver' reddish-yellow (dry); very 
K276 gravelly to bouldery sandy loam; moderate medium to 

fine subanguLar bloc .. i structure; slightly sticky and 
slightly plastic (wet); triable (moist); soft (dry); ne 
pores; very frequent stones and gravel, somewhat 
rounded and weathered of mixed origin; small frequent 
irretgular white soft calcium carbonate nodules; 
strongly calcareous; very few very fine roots; wavy 
boundary* 

IIIC 7.5YR 5/6 strong brown (moist) %nd 7.SYR 4/6 strong
 
61-220cm brown and 7.5YR 4/6 strong brown (dry); very gravelly
 
K276 to bouldery sandy loam; moderate medium to fine
 

subanguLar blocky structure; slightly sticky aa4 
plastic (wet); triable (moist); soft (dry); no pores; 
few boulders; many stones and gravel somewhat rounded# 
fresh of mixed origin; Large very frequent irregular 
white soft calcium nodules; strongly calcareous; no 
roots. 



---------------------------------------------------- ------------
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4MkU Z1-AL ~A EU hi=~ AM 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand silt Clay Class 

>2 Mm Frag. 2-.05 .05- <.002 <2 am 
S * mm .002mm mm 

K275 0-7 C vfr g1 e 43 54 3 at 
K276 7-220 IIC G 

IIIC vfr sy b 57 40 3 st 

No. pH EC Organic CaCO3 Avail. C E C
 
1:1 mmhos Matter (%) P meq/100g

(%;) ( ppm ) 

K275 6.6 25. 1.79 24.6 3. 37. 
K276 6.5 39. 2.05 2.,9 1. 33. 

*vf-very few (<5% by volume) * g-graveL (2-75mm)
 
f-few (5-15% by volume) s-stones (7 5-250mm)
 
fr-frequent (15-40% by voLume) b-boulders (>250&m)
 
vfr-very frequent (40-80% by volume)
 

(from Gudeline J,= Soil Pf ile Descirition, FAO, 1977) 

** c-cLay s-sand 
L-Loam 8i-silt
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&ML INFORMATION
 

Classificationw TYPIC SALORTHID, COARSE LOAMY, MIXEDt HYPERT1HBRIC 
FAMILY, HUMMOCKY PHASB 
Date and time described: ApriL 27, 1b82 
Authors: J. King and A. B. Abu Ghanem 
Location: 4km northwest of Al Hazmv in the Zahran areal in Wadi Jawf 
Province 
Elevation: 1060m 
Physiographic poition" Plain 
Topography of surrounding country: Flat
 
Microtopography: 1.5m hummocks
 
Slope: 10 or 2%
 
Land use: The Juniper type shrub that is very common 
In very saline
 
soil
 
Climate: No information
 

SOIL LINFRLUUNZ~I 

Parent material: Silty to sandy aLluiium
 
.rainage class: Class 2, moderately well drained
 
Moisture conditions: Moist below 12cm 
Depth to grounGwater: No eflect on profLte 
Surface stones or outcrops: None 
Evidence of erosion: Wind erosion resulting in hummocks 
SuLt content: Proaiable saline soiLt apparent accumulation in 33-42am 
Human infaluence: None 

GENERAL DESCRIPTION OH THP' 1 NoneLROFILE: 


Profile Description
 

C Dark yeLlowish-brown IOYR 4/4 (moist) and Light

0-12cm 
 yeLlowishbrown 	lOYR 6/4 and Light yeLlowish-brown IOYR
 
X276 	 6/4 (dry); sandy loam; nonaticky, nonplastic (wet); 

very friable (moist); Loos (dry); no poresa no mineraL 
fragments; strongly calcareous; no roots; cleart smooth 
boundaryr, 

I-C Dark yeLlowish-brown IOYR 4/4 (moist) and Light 
12-33cm yeltowishbrown 10YR 6/4 and Light yelLowish-brown IOYR 
K277 6/4 (dry); sandy loam; weak medium to fine sub&ngular 



396 	 Soil Survey of the Yemen Arab Republic
 

blocky structure; nonsticky, nonpLastic (wet); very 
friable (moist); loose (dry); no poreu; no mineral 
fragments; strongly calcareous; no roots; gradual, 

smooth boundary. 

II C Dark yellowish-brown IOYR 4/4 (moist) and light 
33 -42cm yellowish-brown 1OYR 6/4 and Light yellowish-brown 1OYR 
K278 	 6/4 (dry); Loamy sand; weak medium to fine subangular 

blocky structure; slightly sticky, plastic (wet); 
triable (moist); soft (dry); crystallizing salt 
accumulations; no pores; strongly calcareous; no roots;
 
gradual, wavy boundary.
 

IVC Brown IOYR 5/3 (moist) and brownish--yeLLow IOYR 6/6
 
42-59cm (dry); Loamy sand; moderate medium platy structure;
 
X2.79 	 sticky, plastic (wet); friable (moist); soft (dry); no 

pores; no mineral fragments; common pseudomyceLia;
 
strongly calcareous; no roots; graduaL, smooth
 
boundary.
 

VC YeLlowish-brown IOYR 5/4 (moist) and very pale brown
 
59-76cm IOYR 7/4 (dry); sandy Loam; moderate medium platy and
 
K280 moderate medium subanguLar blocky structure; sticky#
 

plastic (wet); friable (moist); soft (dry); few tubular 
pores; no mineral fragmento; few pseudomyceLia; 

strongly calcareous; tew fine roots; clear, smooth 

boundary* 

VIC Yellowish-brown IOYR 5/4 (moistl and very pale brown 
76-78cm IOYR 7/4 (dry); silt Loam; moderate medium platy and 
K281 moderate medium subanguLar blocky structure; sticky# 

plastic (wet); friable (moist); slightly hard (dry);
 
common tubular pores; very few calcareous maycelia;
 
strongly calcareous; no roots; clear, smooth boundary.
 

V[IC YeLLowish-brown IOYR 5/6 (moist) and light yellowish
78-81cm brown 1OYR 6/4 (dry); silt Loam; slightLy sticky 
X282 plastic (wet); friable (moist); slightly hard (dry); 

common tubular pores; very few calcareous mycelia;
 
strongly calcareous; no roots; clear, smooth houndary.
 

VIXIC Dark yellowish-brown idYR 4/6 (moist) and Light
 
81-94cm yellowishbrown 10YR 6/4 (dry); silt Loam; moderate
 
K283 	 medium platy and moderate medium subanguLar blocky 

structure; sticky, plastic (wet); friable (moist); 
slightly hard (dry); common tubular pores; very few 
calcareous pseudomycelia; strongly calcareous; no
 
roots; clear, smooth boundary.
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IXC 

9 4-99cm 
K284 


XC 

99-106cm 

k285 

XIC 

10 6-137+cm 

K286 


YeLlowish-brown IOYR 5/6 (moist) 
 and light yeLlowish
brown IOYR 6/4 to(dry); silt Loam; moderate medium 
fine platy structure; slightly aticky, slightly plastic
(wet);--(moist); soft (dry); no pores; no mineral
 
fragments; strongly calcareous; no roots; clear, smooth
 
boundary*
 

Dark yellowish-brown 10YR 
 4/6 (uMoist) and light
yeLLowishbrown IOYR 6/4 
(dry); silt loam; sticky#

plastic (wet); friable (moist); slightly hard (dry); 
no
 
pores; no mineral fragments; strongly calcareous; no
 
roots; clear, smooth boundary* 

YelLowish-brown IOYR 5/6 (moist) and 10Y 6/4 LightyeLLowish-brown (dry); silt Loam; moderate medium
 
subanguLar blocky structure; slIghtly sticky, slightly

plastic (wet); friable (moist); soft (dry); no pores; 
no mineral fragments; strongly calcareous; no roots*
 



------------------------------------------- -------------------------
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No. Depth Horizon Coarse Size Total Total Total Tsxure 
(cm) krag. Coarse Sand Silt Clay Class 

>2 am Frag. 2-.05 .05- <.002 <2 am 

* am .002mm mm
 

K276 0-12 C - - 57 40 3 mL 
&277 12-3- IIC - - 57 36 7 sL 
K278 33-42 IIIC - - 85 8 7 Is 
t2 71 42-59 IVC - - 88 2 9 to 
K280 59-76 VC - - 59 26 15 sL 
i281 76-7S Vic - - 21 68 11 alL 
X282 78-81 VIIC - - 15 76 9 aLl 
£283 81-04 VIIIC - - 13 80 7 sil 
K284 94-99 IXC - - 17 76 7 OlL 
K285 99-106 xC - - 23 74 3 sil 
K286 106-137 XIC - - 37 60 3 OIL 

No. pH EC Organlc CaCO 3 Avail C E C 
1:1 	 mmhos Matter (%) P meq/10Og 

(%9$) ( pp. ) 

K276 6.5 .j&*. 2.05 24.9 1. 3J.0 
K277 6.7 38. 2.17 28.5 7. 28.6 
K278 6.5 	 16.5 1.44 16. 18. s.8
 
K279 7.3 34. 1.49 18.5 6. 5.4
 
K260 7.1 	 120. 2.39 24.3 2. 8.2
 
X281 7.1 80. 2.36 26. 1. J3.0 
K282 7.J 47. i.94 26.2 18. 27.8 
K283 7.3 67. 1.94 26.8 6. 35.6 
K284 7.4 52. 1.67 27.7 6. 27.8 
g285 7.3 62. 1.24 25.3 6. 34.0 
K286 7.6 36. 1.14 24.5 7. 12.0 

-


*v-very few (<5% by volume) 	 * g-gravel (2-75am) 
f-few (5-15% by 	volume) s-stones ( 7 5-250am)
 
fr-frequent (15-40% by volume) 	 b-boulders (>250me)
 
vfr-very frequent (40-80% by volume)
 

(from Gulia Ln aoiL frjk 2ArrAaLtn, ±gAU, 1977) 

*** c-clay s-sand 
L-loam si-silt
 



Classification: TYPIC CALCIORTHI, 
 COARSE LWARAY# MIXED, ISUTHERMIC
 
FAMILY 
Date and time described: May bt 182
 
Authors: J. King and P. Martins
 
Location: 15km north of Sadah on the 
 Saudi road9 O*.5k north of the 
village of AL Asafl in Sadah Province
 
Elevation: 1840m 
Physiographic position: Plain
 
Topography of surrounding country: Flat
 
Hi crotopography: None
 

1 0
Slope: or 2%
 
L-and use: Light grazing, vegetation Is Acacia
 
Climate: No information
 

SOILg INFORaA1TION
 

Parent materiaL: Fluvial deposits of calcareous silt mixed with coarse
 
material derived from granitic rock
 
Drainage class: 
Class 4, well drained
 
Moisture conditions: Moist to 18cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: None
 
Evidence of erosion: Back-cutting guLLy erosion
 
Salt content: Profile calcareous throughout
 
Human influonce: None 

GENERAL iESCRIPTION OF THE PROFILE: 
 Stratified Light brown aLLuviaL 
material with calcium nodules in aLl subsurface strata dominated by

finer materiaLs. 

Profile Description
 

Dark yellowish-brown, 10YR 4/4 (moist) and no color
 
0-18cm 
 (dry); Loamy sand; moderate coarse to medium subangutar

X28 
 blocky to crumb structure; nonstickyj slightly plastic


(wet); friable (moist);--(dry); few fine tubular pores;
 
few carbonate myceLia; weakly cal.careoua; very few very

fine to fine roots; gradual, smooth boundary.
 

C 
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Cca 
18-54cm 

K290 


1ICca 

54-69cm 

K291 


i ICca 
69-OLm 

K292 


IVC 


101-138cm 

K29J 


VC 

139-160+cm 


K2,94 


YeLlowish-brown IOYR 5/4 (moijt) and very pate brown 
1OYR 7/4 and very pale brown 10YR 7/4 (dry); sandy 
loam; moderate fine prismatic to medium subangular
 
blocky striucture; slightly sticky, pLastic (wet); 
friable (moist); slightly hard (dry); lew fine tubular 
pores; few medium soft irregular white calcareous
 
nodules; strongly calcareous; very few very fine roots; 
cleart smooth boundary.
 

Yellowish-brown IOYk 5/4 (moist) and very pale brown 
1OYR 7/J and very pale brown IOYR 7/3 (dry); slightly 
gravelly sandy Loam; moderate medium to fine subangular 
blocky structure; slightly stickyt slightly plastic 
(wet); friable (moist); slightly hard (dry;; few fine 
tubular pores; few slightly rouncied fresh coarse fine 
gravel of granitic origin, particularly orthocLmse and 
quartz; few medium soft irregular whIte calcareous 
nodules; strongly calcareous; very few very fine to 
fine roots; cLear, smooth boundary. 

Yellowish-brown 1OYR 5/4 (moist) and very pale brown 
lOYR 7/4 and very pale brown lOYR 7/4 (dry); slightly 
gravelly sandy loam; moderate fine prismatic medium to 
fine subangular blocky structure; slightly sticky 
slightly plastic (wet); friaole (moist); slightly hard
 
(dry); common fine tubular pores; few slightly rounded
 
fresh coaroe fine gravel of granitic origin,
 
particularly orthoclase and quartz; few medium soft
 
irregular white calcareous nodules; strongly
 
calcareous; very few very fine to fine ro.A; cleart
 
smooth boundar-.• 

Strong brown, 7.SYR 4/6 (moist) and strong brown, 7.5YR
 
4/6 and reddish-yellow 7.5YR 6/6 (dry); slightly
 
gravelly Loamy sand; weak medium subanguLar blocky
 
structure; nonsticky, nonplastic (wet); Loose (moist);
 
Loose (dry); no pores; few slightly rounded fresh
 
coarse fire gravel of granitic origin, particularly
 

orthoclase and quartz; strongly calcareous; very few
 
very fine to fine roots; clear, wavy boundary.
 

YeLlowish-brown OYR 5/6 (moist) and very pale brown
 
10YR 7/4 and very pale brown IOYR 7/4 (dry); sandy 
loam; moderate medium prismatic to coarse to medium
 
subangular blocky structur.!; stickyt plastic (wet);
 
friable (moist); hard (dry); few fine tubular pores.
 
few Large soft irregular white calcareous nodules;
 
strongly calcareous; very few very fine to fine roots.
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ANAYTICALd 2AiT EQ& A= fk
 

No. Depth Horizon Course Size Total Totut Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 am 
* ** mm .002mm lm 

K289 0-18 
 C - - 81 14 5 to 
K290 18-54 CCa - - 71 16 13 al
 
K291 54-69 liCca f g 77 14 9 s
 
K292 69-101 llCca f 
 K 75 14 11 aL 
K293 101-138 IVC f g 71 16 13 s 
K294 139-160 VC - - 73 14 3 s1 

No. pH BC Organic CaC03 Avail. C E C
 
1:1 	 mmhos Matter (%) P meq/100g 

(%) (ppm) 

K289 7.2 	 0.35 2.05 5.5 5 24.0
 
K290 7.4 	 0.32 1.86 17.1 trace 20.0
 
K291 7.6 	 0.21 1.56 10.8 1 74
 
K292 7.5 	 0.33 1.48 18.3 2 16.U
 
K293 7.6 	 0.53 1.33 6.8 3 4.5
 
&294 7.6 	 0.54 0.84 16.5 1 15.0
 

*vf-very few (<5% by volume) 	 ** a-gravel (2-75mm) 
f-few (5-15% by 	volume) s-stones (75-250mm)
 
fr-requent (15-40% by volume) 	 b-boulders (>250mm)
 
vIr-very frequent (40-80% by volume)
 

(from ldel-JJaga;LUZ Profile ~ 	 FAG#Soil 	 2gjjj jajI.j'i 1977) 

*** 	 c-cLay s-sand 
I-Loam si-silt 
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soIL X&9ZL" _L9T ll 

Classification: TYPIC £AL!_-ORTHID I COARSE LOAMY MIXED, ILOTHBRMIc 
FAMILY9 VERY DARK HORIZON PHASE 
Date and time described: May 10, 1b2 
Authors: J. kingt 
A. So Abu Ghanem'and P. Martins
 
Location: 120m 
 east of the main San& roadt 2kn southwest of Sadah
 
Elevation: 1790m
 
Physiographic position: Slope of Low hill
 
Topography of surrounding country: Undulating
 
Microtopography: None
 
Slope: 20 or 4%
 
Land use: 
Slight grazing picture series of vegetation
 
Climate: No Information 

&LL INFORMAXIO
 

Parent material: Calcareous silt and material from granitic rocks
 
Drainage cless: Class 4, 
weLt drained
 
Moisture conditions: Very ioistt 
varying from 10 to 24cm, slightLy
moist and somewhat moist down to 114cm 
,;epth to groundwater: No effect on profile 
Surface stones or outcrops: Very few stones but entire surface iscovered with coarse sand, fine gravel or small stones 
L-vidence of erosion: 
Slight gullyr erosion
 
Salt content: Entire profile catcareous throughout
 
Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: A buried Al horizon under 53cm of
 
sand loam and over & calcic horizon.
 

Profi le Description
 

C1 Dark yellowish-brown 10Yk 4/6 (moist) and no color 
0-1.5cm given (dry); slightLy gravelly Loamy sand; weak fine
 
K295 platy structure; nonsticky nonpLastic (wat); friable
 

(moist);--(dry); many microtubular pores; 
 few slightly

rounded fresh gravel ot granitic origin; strongLy
 
calcareous; no 
roots; clear, smooth boundary.
 

C2 Dark yellowish-brown 10YR 4/6 (moist) 
 and yellowish
1.5-53cm brown IOYR 5/6 (dry); stightly grarelLy sandy Loam; 
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1296 	 weak nedium to fine subangular blocky structure;
 
slightly sticky, slightLy plastic (wet); friable
 
(moist); slightly hard (dry); few fine tubular pores;
 
few slightly rounded fresh gravel of granitic origin;
 
strongly calcareous; common very fine roots; graduals
 
smooth boundary. 

Alb Dark yellowish-brown IOYR 3/4 (moist) and dark brown 
33-84cm 10YR 4/3 ant bzown IOYR 5/3 (di-y); slightly gravelly 
K297 sandy loam; weak medium prismatic to crumb structura; 

sticky, plastic (wet); friable (moist); slightly hard 
(dry); common fine and .ew medium tubular pores; few 
rounded weathered gravel, from metamorphic rock; few 
calcareous mycelium; strongly calcareous; common very 
fine roots; gradual, smooth boundary. 

liCca Yellowish-brown IOYR 5/6 (moist) and very pale nrown 
84-140cm 10R 7/4 and very pale brown 10YR 7/4 (dry); silt Loam; 
K298 weak medium prismatic: to fine subangular blocky 

structure; slightly stickyj slightly plastic (wet); 
friable (moist); slightLy hard (dry); many very fine 
tubular pores; -requen't Large irregular white calcium 
nodulest strongly calcareous; few very fine roots; 
smooth boundary. 

11C Dark yellowish-brown 10YR 4/4 (moist) and brownish
140-200cm yellow 10YR 6/6 and yellow 10hR 7/6 (dry); silt loam; 
X299 weak medium prismatic to medium subanaular bLocky 

structure; slightly sticky, slightly plastic (wret); 
friable (moist); slightly hard (dry); few very fine 
tubular pores; few Large irregular white calcium 
nodules; strongly calcareous; very fow very fine roots. 



------------ -- ---- 

404 SoIL Survey of the Yemen Arab Republic
 

AiLA~flLA A F. SITE kML 

No. Depth Horizon Coarse Size 
(cm) Frag. Coarse 

>2 am Frag. 

-n-2-

X295 0-1.5 C1 I g
1296 1.5-53 C2 g 
X297 53-84 Alb K 
K298 84-140 	 IICca 

1299 140-200 	 IIIC - 

-

No. pH EC Organic CaCO3 
1:1 	 mmhos Matter (%) 

(%) 

K25 7.8 0.39 1.52 3.6 

K296 7.6 1.90 1.44 7.4 

K2.97 8.3 0.38 1.67 8.1 

X298 7.2 15.G0 1.56 24.8 
K299 7.5 6.3 1.06 14.0 

*vf-very few (<5% by volume) 

f-few (5-15% by 	 volumo) 
fr-frequent (15-40% by volume) 
vr-very frequent (40-80% by volume) 

(from gd3jujig j= S.ojj Frnt 

*** 	c-clay a-sand
 
I-loam 81-siLt
 

Total Total Total Texture 
Sand silt Clay Claus 

2-.05 .05- <.002 <2 m 

man 

81 14 5 lu 
69 24 7 .1 
63 26 11 8l 
29 68 3 sil 
45 52 3 all 

- -

Avail. C B C 
P me/lOOg 

(ppm) 

trace 6.8
 
2 9.6
 

trace 16.0
 
5 21.0
 
1 23.0
 

** 	 g-graveL ( 2 -75m) 
s-atones (75-250an) 
b-boulders (>20Smm)
 

DlUscriallon, FAOp 1977) 
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AM.Th IMFORMATJQ
 

Classification: TYPIC CALCIUSTU.t COARSE LOAMY, MIXED, ISOTHBIMIC 
FAMILY, SAND CAP PHASE 
Date and time described: May 10, 1982 
Authors: P. Martina, A. E. Abu Ghanem and J. King 
Location: 6km north of Sadah, 2kia west of AL Hamarat, in Sadah 
Province 
Elevation: 1760m 
Physiographic position: Plain
 
Topography of surrounning country: Flat
 
Microtopography: Small hummocks
 

slope: 10 or 2%
 
Land use: TypicaL for this area1 light grazing 
Climate: No infornation
 

SOIL~INEURNATION
 

Parent material: Derived from sandstone and calcareous silt
 
Drainage class: Class 49 well drained
 
Moisture conditions: Moist to 33cm
 
Depth to groundwater: No effect on profile
 
Surface zjtones or outcrops: None
 
Evidence of erosion: Some wind erosinu shown by small hummocks 10cm
 
hiah where vegetation is present and sheet and slight gully erosion
 
Salt content: Profile calcareous throughout
 
HIWman influence: None 

GENERAL DESCRIPTION OF THE PROFILE: A Mollisol with a 10cm sand cap
 
and strongly expressed caLcic horizon.
 

Profile Description
 

C Yellowish brown, IOYR 5/6 (moist); sand; Agranular
 
0-10cm structure; nonsticky, nonplastic (wet); loose (moist);
 
1300 few fine tubulpr pores; no mineral frag&.,ats; strongly
 

calcareous; lew fine roots; abrupt, smootn boundary.
 

Allb Dark brown IOYR 3/3 (moist) aind brown IOYR 4/4 and 
10-41cm brown IOYR 4/3 (dry); sandy loam; weak medium 
"O1O subangular blocky to crumb structure; slightly sticky, 

slightly plastic (wet); friabLe (moist); soft (dry); 
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Ai2b 

4 1-59cm 

[302 


Cca 

59-85cm 

K303 


1ICca 

85-118cm 

K304 


hIdlC 
118-142cm 


K305 


IVC 

142-155cm 

K306 
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few fine tubular pores; no mIneraL fragments; strongly
 
calcareous; 
common fine, many very fine roots; gradual#
 
smooth boundary.
 

Dark yeLlowish IOYR 4/4 (moist) and yellovj.sh-brown 
10YR 5/7 and yellowish-brown 19YR 5/5 (dry); sandy 
loam; weak medium subangular blocky structure; 
nonstickyj slightly plastic (wet); friable (moAat); 
slightly hard (dry); few fine, many very gine tubular 
poret; few calcareous mycelia; strongly calcareous; few 
fine common very fine roots; clear# wavy boundary,
 

Brownish-yeLlow IOYR 6/6 (moist) and very pate brown
 
lOYR 7/4 and very pale brown IOYR 7/4 (dry); sandy
 
Loam; weatk medium to line subangular bLocky structure;
 
slight'lly sticky$ sllightly plastic 
(wet); friable
 
(moist); slightly hard (dry); common very 
ine tubular
 
pores; very frequent Large irregular hard white
 
calcareous nodules; strongly calcareous; common very
 
fine roots; graduaL, wavy boundary*
 

Yellowish-brown 10YR 5/6 (moist) and brownish-yeLlow
 
IOYR 6/6 and brownish-yeLLow IOYR 6/6 (dry); loamy 
sand; weak medium subangular blocky to crumb structure; 
sLightLy sticky, nonpLastic wet); very friable 
(moist); slightly hard (dry); few very fine pores; 
frequent large 
strongLy calcarco

hard 
us; 

irregular 
few very 

calcareous 
fine roots; 

nodules; 
graduaLl 

smooth boundary. 

Strong brown 7.SYR 4/6 (moist) and strong brown 7.5YR 
5/6 and strong brown lOYR 5/6 (dry); Loamy sand; weak 
medium subangular bLocky to granular structure; 
nonsticky and nonplastic (wet); very friable (moist); 
soft (dry); few very fine tubular pores; frequent Large 
hard irregular white calcareous nodules; strongly 
calcareous; few very fine roots; gradual, smooth
 
boundary.
 

Strong brown 7.SYR 4/6 (moist) and yeLlowish-brown
 
7.5Y 5/7 and yeLlowish-brown 5/7 (dry); sand; weak
 
medium 
 subangul ar blocky to granular structure;
 
nonstickyy nonplastic (wet); very friable (moist); soft 
to loose (dry); very few very fine pores; few 
subrounded stones of sandstoae origin; strongly
 
calcareous; no roots.
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£ YLAXAL DATA~ FjX SXTE &a, 

Noe Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 S05- <.002 <2 m 
an 0* onmm 02mun 

K300 0-10 C - - 91 6 3 s 
K301 301 Allb - - 77 14 9 al 
X302 41-59 Al2b "- - 77 12 11 at 
K303 59-85 Cca - - 65 26 9 st 
K304 85-118 ICca - - 77 20 3 Is 
K305 118-142 IIIC - - 81 16 3 ts 
X306 142-155 I'C - - 89 8 3 8 

-- - - - -- - - - - - - - - - - -

No. PH EC Organic CaC03 Avail. C E C 
1:1 mmhos Matter (1) P me/loog 

(%) (ppm) 
----------------- ------ --- - ------------- ---------

K300 d.1 0.13 1.22 1.0 2 5.4 
X301 7.8 0.33 1.94 4.8 1 14.0 
K302 8.0 0.16 1.41 4.8 1 15.0 
K303 8.1 0.37 1.71 24.2 6 6.8 
K304 7.7 2.2 1.25 10.0 5 4.4 
K305 7.4 2.15 1.22 3.4 6 9.6 
K306 7.4 2.00 1.29 2.6 6 4.5 

-------------------------------- ------ ---

*vf-very few (<5% by volume) ** a-&ravel (2-75mm) 
f-few (5-15% by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(f.om GjlgE oRnil Prfil DAcrintiong )AO 1977) 

*** 	c-clay s-sand
 
I-loam si-silt
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SQ1k PROFER SITE X6 1
 

SXT I iORAT IO 

Classification: USTIC TO2RIPSAMNENT# COARSE LOAMY, MIXED, ISOTHERMIC 
FAMILY 
Date &nd time described: May 10, Ib82 
Authors: P. Martinsl A. Ee Abu Ghanem# and J. King
 
Location: 7km 
 north of Sadah, 1km west of Al TweeLah In Sadah
 
Province
 
Elevation: 1762m
 
Physiographic position: Plain
 
Topography of surrounding country: Flat
 
Microtopography: Small hummocks 10cm high
 
Slope: 10 or 2%
 
Land use: Liuht grazing
 
Climate: No Information
 

SOIL IF0NRMA*TI0 

Parent material: Derived from sandstone 
Drainage cLass: Class 5, somewhat excessively drained
 
Moisture conditions: Moist below 40cm
 
Depth to grorundwater: No effect on profile 
Surface stones or-outcrops: None
 
Evidence og erosion: Wind erosion is evidenQed by hummockso some sheet
 
and slight gully erosion
 
Srlt content: Profile calcareous throughout
 
Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: A deep sand cup bearing a mollic 
epipedon which La over a calcic horizon and a petrocaLcic horizon.
 

Profile Description
 

C Dark yeLlowish-brown 10YR ,A/5 (moist) and yellowish
0-112cm brown I0YR 5/6 (dry); sand; weak medium subanguLar 
K307 blocky structure; nonstickyj nonpLastic (wet); very
 

friable (moist); soft (dry); common very fine tubular 
pores; 
few calcium myceLia; strongly calcareous; common
 
fine and medium roots to 60cm, few very fine roots
 
below 60cm; gradual, smooth boundary.
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Alb 

112-139cm 

K308 


IC 

13V-lblcm 
K309 


Very dark greyish-brown 10YR 3/2 (moist) and very dark 
greysh-brown 10YR 3/2 (dry); sandy locm; moderate 
coarse to medium subangtlar blocky structure; sticky# 
plastic (wet); friable (moist); slightly hard (dry); 
many very fine tubular pores; common pseudomycelia; 
strongly calcareous; few very line roots; graduaL, 
smooth boundary. 

Very pale brown 10YR 7/4 (moist) and very pale brown 
10YU 7/3 (dry); sardy toam; massive structure; sticky, 
slightly plastic (wet); friable (moist); slijhtty hard 
(dry); no porcs; hard Large Irregular white calcareous
 
nodules; strongLy calcareous; no roots.
 



------------------ - - - - ---- 

- - - - -- - - - ---- - ---

410 Soil Survey of the Yemen Arab Republic
 

LATILL DATA 9R S ITE, AU
 

No. Depth Hor'izon Coarse 
(cm) 	 Frag. 

>2 mm 


* 


K307 0-112 C -

K308 114-139 Alb -

X309 139-181 IIC -

No. pH EC Organic 
1:1 mmhos Matter 


(S) 


K307 7.4 0.13 1.22 

K308 7.2 1.29 1.82 

K309 7.4 1.10 1.79 


*vf-very few (<5% by volume) 

f-few t5-15% by volume) 

Size 


Coarse 


Frag. 


** 


-

-

-

CaCO3 


(%) 


3.1 

4.0 


24.7 


fr-frequent (15-40% by volume) 


vfr-very frequent (40-80% by volume)
 

(from QuJ4 inea mr Sol frnlile 

** 	c-clay s-sand
 
1-to0m si-silt
 

Total 


Sand 


2-.05 


mm 


89 
69 

37 


Avail. 


P 


(ppm) 

10 

10 


16 


Total Total Texture 
Silt CLay CLass 
.05- (.002 <2 mm 

vO02mm mm 

4 7 a 
28 3 sl 
60 3 sL 

C E C 
me/100g 

--- - - -

4.6 
22.0 

23.0 

**g- graveL (2-75.m)
 
s-stones (75-250..)
 

b-boulders (>250mm)
 

Deact-Aipon, FAO, 1977) 
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SOIL P .. LII LThl 

A= INEUkMATIQN
 

Classification: TYPIC CALCIORTHIDt COARSE LOAM&, MIXEDt ISOTHERMIC 
FAMILY 
Date and time described: May 11, 1982 
Authors: J. king, P. Martins and A. E. Abu Ghanem 
Location: AL Ubap 7.5km north of north-northwest in Sadah Province 
itevation: 1780m 
Phystographic position: Plain 
Topography of surrounding country: Flat 
Microtopography: None 

Slope: 2% 
Land use: Similar to severely browsed Acacia and clump grass, spider 
grass, and salt alfalfa 
Climate: No information 

U
ULL ISEFMMLUMLQ
 

Parent material: ALluvium of granitic and calcareous origin 
Drainage cLasol Class 4, well drained 
Moisture conditions: Moist to 40cm 
Depth to groundwater: No eflect on profile 
Surface stones or outcrops: None 
Evidence of erosion: Slight gully erosion 
Salt content: Calc"reous throughout 
Human influence: None 

GENERAL DESCRIPTION OF THE PROFILE: This profile consists of
 
stratified material ranging in textures from coarse sand to Loam and
 
has 'eakLy expressed varied Al horizon Just above the calcic horizone
 

Profile Description
 

tC Brownish-yellow I0YR 6/6 (moist) and very pale brown
 
0-3cm 10YR 7/4 and very pale brown 10YR 7/4 (dry); Loamy
 
X310 sand; granular structure; nonsticky, nonplastic (wet);
 

loose (moist); loose (dry); no pores; frequent fresh
 
gravel of granitic origin consisting primarily of
 
orthocLase; strongly calcareous; no roots; abrupt#
 
smoo.h boundary.
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AlIb 
3-20cm. 

K311 


Al2b 

2 0 -37cm 

K312 


Cea 

37-62cm 

K313 


The next 


[IC 

6 2 -119cm 

K314 

IIC 

62-119cm 
K315 


IIIC 


1 1 9-135cm 

K316 
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Yellowish-brown lOYR 5/6 (moist) and--(dry); slightly
 
gravelly loamy 
sand; weak fine to medium subanguLar 
blocky structure; nonsticky, nonplastic (wet); friable 
(moist);--(dry); common very fine tubular pores; 
frequent fresh gravel of granitic origin, primarily 
orthoclase; strongly calcareous; common very fine 
roots; clear, smooth boundary. 

Dark brown 1OYR 3/3 (moist) and dark yellowish-brown 
lOYR 4/4 and brown IOYR 5/3 (dry); sandy loam; moderate
 
medium subangular blocky structure; stickyt plastic
 
(wet); friable (moist); slightly hard (dry); 
 many very
 
fine tubular pores; very few fresh graveL of graritic
 
origin, primarily orthoclase; stronjly calcareous; many
 
very fine roots; clear, wavy boundary.
 

Brownish-yellow 1OYR 6/6 (moist) and very pale brown
 
IOYR 7/4 and very pale brown OYk 7/3 (dry); slightly
 
graveLly silt .oam; moderate medium subangular blocky
 
structure; slightly sticky, sLightLy plastic (wet); 
friable (moist); slightly hard (dry); common very fine 
tubular pores; very few fresh gravel of volcanic 
origin, primarily orthoclase; strongly calcareous;
 
common very fine roots; broken boundary.
 

horizon has two descriptions because of the broken boundary*
 

Light yeLlowish-brown IOYR 6/4 (moist) and light grey

10YR 7/2 and light grey lOYR 7/2 (dry); gravelly sand;
 
granular structure; nonsticky, nonplastic (wet); Loose
 
(moist); loose (dry); frequent fresh gravel, primarily
 
orthoclase derived from 
granite; strongly calcareous;
 
few very fine roots; clear, wavy boundary.
 

Light yeLlowish-brown IOYR 6/4 (moist) and light grey
 
1OYR 7/2 and light grey IOYR 7/2 (dry); graveLly loamy
 
sand; granular structure; nonstickyp nonplastic (wet);
 
loose (moist); loose (dr,); no pores; frequent gravel
 
derived from granite primarily orthoclase; few very
 
fine roots; abruptj wavy boundary.
 

Brownish-yellow IOYR 6/6 (moist) and yellow OYR 

and yellow 10YR 7/6 (dry); sand; weak fine to medium
 
subanguLar blocky structur'o; nonstickyj nonpLastic
 
(wet); loowe (moist); soft (dry); few very fine tubular
 
pores; frequent gravel derived from granite, primarily
 
orthoclase; strongly calcareous; roots.
no 


7/6 
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AMALYTICAL PAU EMR SXT32 "d 

No* Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand silt Clay Class 

>2 am Frag. 2-.05 .05- <.002 <2 am 
* * mm .002mm an 

k310 0-3 C - - 83 12 5 l 
K311 3-17 11b f 85 8 7 Is 
K312 20-37 A12b I g 53 44 3 at 
X313 37-62 Cca g 65 32 3 all 
K314 62-119 IIC tr g 97 0 3 a 
K315 62-119 I[C tr g 84 13 3 to 
X316 119-135 IIIC - - 85 12 3 a 

No. pH EC Organic CaCO3 Avai. C B C 
1:1 	 mahoe Matter (%) P me/lOOg 

(%) (ppa) 

K310 7.6 1.28 1.44 3.7 20 5.4
 
K311 7.7 0.78 1.29 205 16 9.2
 
K312 7.4 0.92 1.98 7.2 18 30.0
 
K313 7.1 0.51 1.03 17.7 10 16.0
 
K314 7.3 0.54 0.87 7.0 8 5.2
 
L315 7.2 1.40 1.03 24.5 4 30.0
 
K316 7.2 0.12 0.61 4.2 9 1.0
 

*vf-very few (<5% by volume) 	 ** 4-gravel (2-75mm) 
f-few (5-15% by 	volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders q>250am)
 
vfr-very frequent (40-80% by volume)
 

(from Guldnl a jgj; Soil PraLL.La Desegintlon, FAO, 1977) 

*** 	c-clay s-sand 
I-Loam si-silt 

http:PraLL.La
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ZQLL PRIL amZ MA 

S2U INEURMATION 

Classification: TYPIC HAPLUSTOLL 
 COARSE LOARY MIXEDt ISUOTHEMXC
 
FAMILY, SOMEWHAT POORLY DRAINED PHASE
 
Date and time described: May 11, 1982
 
Authors: J& King and A. E. Abu Ohanom
 
Location: 6km north northwest ef Sadahq 200m north northwest Irom the
 
end of the Sadah airfield
 
Elevation: 1780m
 

Physiographic pookfloi: P~oir
 
Topography of surrounding country: Flat
 
Microtopography: None
 
Slope: 10 or 2%
 
Land use: None
 
Climate: No information
 

SOXJ~ IMEORMATION 

Parent material: Calcareous silt over coarse alluvium derived from
 
granite
 
Drainage class: Class 3t somewhat poorly drained
 
Moisture conditions: Slightly moist to 55cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: None
 
Evidence of erosion: Slight sheet erosion
 
Salt content: Profile calcareous throughout
 
Human influence: None
 

GENERAL DESCRIPTION OP THE PROFILE: A moLLisol with dark grey silty
 
materials in the top three horizons and a slightly coarse yellow
 
material in the lower three horizons.
 

Profile Description
 

Allca Very dark brown 1OYR 2/2 (moist) and greyish-brown IOYR
 
0-15cm 5/2 and greyish-brown 10YR 5/2 (dry); sandy Loam; weak
 
K317 medium to fine subangular blocky structure; nonsticky,
 

plastic (wet); very friable (moist); soft (dry); no
 
pores; common calcareous ycelia; strongly calcareous;
 
few very fine roots; smooth1 gradual boundary.
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A12ca Very dark greyish-brown IOYR 3/2 (moist) and grey IOYR 
15-33cm 5/1 (dry); silt loam; moderate coarse prismatic to 

£318 coarse subangular blocky structure; nonsticky, plastic 

(wet); friabLe (moist); slightly hard (dry); common
 

very fine to tine tubular pores; common calcareous
 

mycelia; strongly calcareous; few very fine roots;
 

smooth clear boundary.
 

Ai3 Very dark greyish-brown 10YR 3/1 (moist) and very dark 
33-40cm greyish-brown 10YR 4/2 and greyish-brown IOYM 5/2 

K319 (dry); sandy loam; moderate medium to fine subangular 
blocky structure; nonoticky, nonplastic (wet); triable 

(moist); hard (dry); many fine to very fine tubular 
pores; common calcareous myceLia; strongly calcareous; 

few very fine roots; clear, irregular boundary. 

IlAb Greyish-brown IOYR 5/8 (moist) and brownish-yellow 1OYR
 
40-59cm 6/8 and light yeLlowish-brown IOYR 6/4 (dry); sandy
 

K320 loam; moderate coarse prismatic to strong coarse fine
 

suban~ular blocky structure; nonsticky plastic (wet);
 

firm (moist); very hard (dry); no pores; few slightly
 
rounded weathered orthoclase graval; strongly
 
calcareou3; common very fine roots on ped surfaces;
 

gradual, wavy boundary.
 

1iB Yellowish-brown 1OYR 5/6 (moist) and pale yellow 2.5Y&
 

59-85cm 7/4 (dry); sandy loam; strong very coarse prismatic
 

K321 structure; nonsticky, plastic (wet); triable (moist);
 
very hard (dry); common very tine to tine tubular 

pores; few slightly rounded fresh orthoclase gravel; 

strongly calcareous; few very tine roots on ped 

surfaces; gradualt wavy boundary. 

IIC Yellowish-brown 1OYR 5/6 (moist) and light yellowish
85-98cm brown 2.5YR 6/4 and pale yellow 2.5hR 714 (dry); loamy 
K322 sand; moderate medium to fine subanguLar blocky 

structure; nonstickyt nonpLastic (wet).* very triable
 

(moist); slightly hard (dry); many very fine tubular
 

pores; common slightly rounded fresh orthoclase gravel;
 

moderately calcareous; very few very fine roots;
 

gradual, wavy boundary.
 

I1IC Dark yeLlowish-brown IOYR 4/6 (moist) and light
 
U8-128+cm yellowlsh-brown 10YR 6/4 and brownish-yellow IOYR 6/6
 

K323 (dry); sand; weak medium subandular blocky to granular
 

structure; nonsticky, nonplastic (wet); loose (moist);
 

soft (dry); no pores; common slightly rounded fresh
 

orthoclase gravel; moderately calcareous; no roots.
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--------------------- --- - - - - - - -

--------------- -----

46 SoIL Survey of the Yemen Arab Republic
 

ANALXTICL "hAQe" SITE "hi 

Noe Depth Horizon Coarse Size Total Total Total Texture 
(tm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-e05 .05- <.002 <2 
**mm .002mm Am 

K317 0-15 AIlea - - 51 46 3 IL 
.318 15-33 Al2ca - - 45 52 3 BIL 
X319 33-40 A13 - - 3 44 3 at. 
K320 40-59 XIAb - - 57 40 3 SL 
K321 59-85 IIB - - 59 36 5 GL 
K322 85-9E 1IC - - 77 20 3 ts 
1323 98-128+ IIIC - - 93 4 3 

----------------- ---- -- ------------ ------- -

No. pH EC Organic CaCO3 Avail. C E C 
1:1 mmhos Matter (%) P me/loog 

(s) (ppm)
 

K317 7.5 0.31 3.80 10.100 28.00 2.0
 
X318 7.0 0.61 4.67 23.90 16.00 30.0
 
K319 6.9 0.61 17.50 2.47 2.00 50.0
 
K320 7.10 0.43 7.1 0.43 1.52 52.0
 
1321 6.9 2.90 1.37 5.60 6.00 31.0
 
K322 7 0.52 1.41 5.10 6.00 13.0
 
K323 7.0 1.10 0.38 47.00 6.00 4.5
 
-"------ --------
 -

*vf-very few (<5% by volume) ** g--graveL (2-75mm) 
f-few (5-15% by volume) e-stones (75-250mm) 
fr-frequent (15-40% by volume) b-bouLders (>250am) 
vtr-very frequent (40-80% by volume)
 

(from QidLinsim for Soil Profile Descrintlon, FAO, 1977) 

S** c-clay s-sand 
I-Loam si-silt 
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MU1L PEIU~L A=Z MA
 

SITA INFORXATIONK 

Classification: TYPIC CALCIUSTOLLP COARSB LOAMY MIXED, ISOTBERMIC 
FAMI LY 
Date and time described: May 11t 1982 
Authors: J. King, P. Martins and A. E. Abu Ohanem 
Location: 5.7km north of Sadah, lk- east of the Gadah air strip in 
Sadah Province 
Elevation: 17 0m 
Physiographic position: Plain 
Topography of surrounding country: FLat 
Microtopography: None 
Slope: 10 or 2% 
Land use: Usual. bunch grams which grows on this hummocky type sandy 
land 
Climate: No information 

SOIL ISFURMATION
 

Parent material: Calcareous silt and sandstone
 
Drainage class: Class 4, well drained
 
Moisture conditions: Moist to 35cm
 
Depth to groundwater: No effect on prolile
 
Surface stcnes or outcrops: None
 
Evidence of erosion: Wind erosion is shown by the presence of hummocks
 
10cm high where there is vegetationt slight sheet and SuLly
 
Salt content: Profile calcareous throughout
 
Human influence: None 

GENERAL DESCRIPTION OF THE PROFILE: Except for the sand caps the
 
profile has uniform sand loam texture throughout. It has a strongLy.
 
expressed At and calcareous horizon
 

ProfiLe Description
 

C1 Light yellowish-brown 10YR 6/4 (moist) and very pale 
0-6cm brown 10YR 7/4 (dry); sand; granular structure; 
X324 nonsticky, nonplastic (wet); Loose (moist); 'oose 

(dry); no pores; no mineral fragments; strongly 
calcareous; no roots; abrupt, smooth boundary. 
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C2 Dark yellowish-brown 10YR 3/4 (moist) and--(dry); loamy 
6-20cm sand; weak medium to fine subangular blocky structure; 
K325 	 nonsticky, nonplastL,: (wet); trlabLe (moist);--(dry); 

few fine and common very fine tubular pores; no mineral
 
fragments; strongly calcarea-s-.; few fine and common
 
very .ine roots; cLear, smooth zoundary.
 

Alb Dark brown 1OYR 3/3 (moist) and dark yeLLowlsh-brown 
20-50cm 10YR 4/4 and dark yeLLowish--braiwn 1OYR 5/4 (dry); sandy 
K326 Loam; moderate coarse to msdium subangular blocky 

structure; sLightLy sticky (wot); triable (moist); 
slightly hard (dry); few fine# many very tine pores; 
common calcium mycelia; strongly calcareous; common 
tine roots; gradual, smooth boundary. 

llAb Dark yellowish-brown 19YR 4/6 (moist) and yellowish
50-72cm brown lOYR 5/6 (dry); loamy sand; strong coarse anguLar
 
K327 	 to subanguLar blocky structure; slightly sticky 

plastic (wet); very friable (moist); slightly hard to 
hard (dry); many very fine tubular pores; common 
calcareous mycelia; strongly calcareous; few tine
 
roots; clear, wavy boundary,
 

11B Yellowish-brown IOYR 5/6 (oist) and light yellowish
72-95cm brown 10YR 6/6 and very pale brown I0YR 7/4 (dry);
 
X328 	 sandy Loam; stong coarse to medium angular to 

subanguLar blocky structure; slightly sticky, plastic 
(wet); very friable (moist); slightly hard (dry); many 
very fine tubular pores; trequent medium and Large soft 
and hardy irregular white calcareous nodules; strongly 
calcareous; few fine roots; graduaL, smooth boundary. 

IXC Strong brown 7.5YR 4/6 (moist) and strong brown 7.5YM
 
S5-125cm 5/6 and brown 7.5 5/4 (dry); sandy Loam; moderate
 
K329 coarse to medium subangular blocky structure; slightly
 

sticky, plastic (wet); very triable (moist); slightly
 
hard (dry); common fine tubular pores; frequent medium
 
and Large soft and hard Irregular white calcareous
 
nodules; strongly caLcareous; very few fine roots.
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ANALJLGA DATA F" SITE I" 

Nos Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand silt Clay Class 
>2 mm Frag. 2-.05 .05- <.002 <2 mm 

* * ma .002mm am 

K324 0-6 C1 - - 89 6 5 s 

K325 6-20 C2 - - 83 10 7 Is 
K326 20-50 Alb - - 71 26 3 al 

K327 50-72 IlAb - - 77 20 3 Is 

K328 72-95 IIB - - 73 24 3 at 

L329 95-125 IIC - - 65 32 3 st 

No. pH EC Organic CaC03 Avail. C B C 
1:1 mmhos Matter (%) P me/100g 

(%) (ppm) 

X324 7.0 0.52 0.53 4.4 4 4i3 

K325 6.8 0.57 0.84 4.7 6 8.8 
K326 7.1 0.69 1.25 6.8 6 20.0 

K327 7-1 0.61 1.25 9.2 2 22.0 
K328 7.2 0.67 0.80 15.1 8 12.0 

K329 7.5 0.33 1.48 13.7 3 25.0 

*vf-very few (<5% by volume) & -gravel (2-75mm) 
f-few (5-15% by volume) s-stonen (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm) 

vfr-very frequent (40-80% by volume) 

(from Quidellnes fr= SoiL Pfi.le ft&r.GXLLLaa, PAO# 1977) 

*** c-clay s-sand 
I-loam si-silt 
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Ad"L PRFL &MU 2 

SLZR IkIFORMATIMgi 

Classification: TYPIC USTIFLUVENT, COARSE LOAMY, MIXJDt ISOTHBRMIC 
FAMILY, SPATE IRRIGATED PHASE
 
Date and time described: May 11t 1982
 
Authors: J. King, A. E. Abu Ghanem and P. Martins
 
Location: 3.5ium north ol Sadaht between AL Rada and AL Rukya In Sadah
 
Province
 
Elevation: 1705 m 
Physiograplii.. position: Ple.in
 
Topography ot Li,.r ding country: Flat
 
Microtopography: 40cm bunds for spate irrigation
 
LaLope: Flat
 
Land use: Alfalfa and usual vegetaation
 
Climate: No infornation
 

Parent materiaL: Calcareous silt alluvium
 
Drainage clasa: Class 4t well drained
 
Moisture conditions: Moist to 40cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: None
 
Evidence of erosion: None 
SaLt content: Profile calcareous throughout
 
Human influence: Soil has been irrigated and farmed and bunds have
 
been built around It
 

GENERAL DESCRIPTION OF THE PROFILE: Light brown silty alluvium which
 
shows only dradua stratification because of being worked as it
 
accumulated through spate irrigation. The deepest two horizons of
 
this profile are in order a burled mollic epipedon and a cemented
 
caLcic horizon.
 

Profile Description
 

C Dark yellowish-brown 10YR 3/6 (moist) and yellowish
0-22cm brown 10YR 65/6 and yellowish-brown 10YR 5/6 (dry); 
K330 sandy loam; strong coarse prismatic structure; no 

pores; a few carbonate myceLia; strongly calcareous;
 
few very fine roots; gradual, smooth boundary.
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IIC 

22-57cm 
K331 


ZleI 

57-83cm 

K332 


IVC 

83-133cm 

K333 


VC 

134-157cm 

K334 


IlAlb 

157-202cm 

K335 


VICca 

202-230cm 

K336 

Dark yellowish-brown 10R 3/6 (moist) and yellowish
brown 10YT 5/4 and yeLlowish-brown 10YR 5/6 (dry);
 
sandy loam; strong coarse pr!3matic structure; slightLy
 
sticky, plastic (wet); friable (moist); soft (dry); 
many fine tubular pores; few calcareous mycelia;
 
strongly calcareous; tew very fine roots; gradual,
 
smooth boundary*
 

Dark yellowish-brown IOYR 2/6 (moist) and yellowish
brown 10YR 5/6 (dry); sandy loam; moderate medium 

subangular blocky structure; slightly sticky, plastic 
(wet); friable (moist); soft (dry); common fine tubular 
pores; few calcareous mycelia; strongly calcareous; few 
very fine roots; gradual, smooth boundary. 

Dark yellowish-brown AOYR 3/6 (moist) and yellowish
brown 10YR F/6 (dry); sandy loam; strong medium 
subangular blacky structure; nonsticky, plastic (wet); 
friabLe (moi..,t); soft (dry); common flae tubular pores; 
common calcareous mycelia and very few small irrejular 
soft white calcareous nodules; strongly caLcareous; 
very few very fine roots; dittuse, sooth boundary. 

Dark yellowish-brown IOYR 6/4 (moist) and yelLowish
brown 10YR 5/4 and light yellowish-brown 10¥R 6/4 
(dry); silt Loam; strong medium prismatic to medium 
subangular blocky structure; slightly sticky, plastic 
(wet); friable (moist); loose (dry); many fine tubular 
pores; common calcareous mycelia; strongly calcarzous;
 
very few very fine roots; gradual, smooth boundary.
 

Very dark greyish-brown 10YR 3/2 (moist) and dark 
yellowish-brown 10YR 4/2 and greyish-brown 10YR 5/2 
(dry); loamy sand; coarse strong prismatic structure; 
slightly sticky, plastic (wet); triable (moist); 
slightly hard (dry); many ±ine few medium tubular 
pores; common calcareous mycelia; stronaLy calcareous; 
no roots; gradual, smooth boundary. 

This Is a cemented calcareous horizon; tine earth Is
 
sandy Loam.
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No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 .05- <.002 <2 ma 
* ** mm .002m= mm 

- - - - --- - - --- -- - - - - ---- --- - -- -------- ---

K330 0-22 C - - 73 22 5 OL 
K331 22-57 1IC - - 73 22 5 s 
K332 57-83 IIIC - - 59 36 5 at 
K333 83-133 IVC - - 49 46 5 at 
K334 134-157 VC - - 41 54 5 siL 
K335 157-202 VIAlb - - 77 20 3 ts 
K336 202-230 ViCca - - 47 48 5 s 
------- -- -------------------------------------------

No. pH EC Organic CaCO3 Avail. C E C 
1:1 	 =mhos Matter (%) P me/lOOg 

(%) (ppm) 

K330 7.5 0.31 1.25 7.8 7.0 15 
k331 6.9 6.50 1.48 8.8 10.0 38 
K3J2 7.l 0.40 1.67 7.6 11.6 19 
K333 7.1 0.44 2.32 10.9 8o0 30 
K334 6.9 1.50 1.44 10.3 11.6 30 
K335 7.4 0.51 0.76 6.8 3.0 12 
K336 7.4 0.51 0.99 24.5 9.0 22 

*vf-very few (<5% by volume) 	 *& g-graveL (2-75am)
 
f-few (5-15% by volume) s-stones ( 7 5-2Omm)
 
fr-frequent (15-40% by volume) b-boulders (>250mam)
 
vfr-very frequent (40-80% by volume)
 

(from .u iad Lnesc Sl. ftofile Dar.inoion,# PAO, 1977) 

.** 	c-clay -sand
 
I-loam si-silt
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SOIL P90EAL-P A£T
 

SIT INFORMATION 

Classification: TYPIC CALCIORTHIDt COARSE LOAAY, 
MIXED# CALCAREOUSr 
HYP-RTHERMIC FAMILY
 
Date and time described: 
Authors:
 
Location: 10km north of Sadahr 
0.Skm north of Al Bawarrah
 
Elevation: 1810m
 
Physiographic position: Plain
 
Topography of surrounding country: Flat
 
Microtopography: None
 
Slope: 10 or 2%
 
Land use: Similar to other sand-,apped soils
 
Climate: No Information 

SQIL F_-:ORMATION 

Parent material: Silty alluvium over very cofrse alluvium of granitic
 
origin
 
Drainage class: Class 4, well drained
 
Moisture conditions: Moist to 32cm
 
Depth to "roundwater: Unknown
 
Surface stones or outcrops: Few stonesp but the surface is covered
 
with coarre sand, gravel and stones
 
Evidence of erosion: Slight sheet erosion
 
Salt content: Profile is calcareous throughout
 
Human influence: None
 

GENERAL DESCRIPTION O THE PROFILE: 
 The profile has two distinct
 
texture differences with the surface three horizons being Loam 
 to
 
44cm. These three horizons consist of a very shallow surface over
 
wash and Al and a C. Coarse materials are divided into a top Layer of
 
accumulation and an underlying horizon which has less calcium than the
 
horizon above.
 

Profile Description
 

Brown 7.5YR 4/4 (moist) and brown 7.5YR 4/4 (dvy);

0-1.5cm 
 gravelly Loam; moderate medium subanguLar bLocky

K337 structure; slightly sticky, plastic (wet); friable
 

(moist); soft (dry); many fine tubular pores; frequent 
slightly rounded gravel of 
 granitic origin, primarily

orthoclase; strongly calcareous; 
 no roots; clear,
 
smooth boundary*
 

C 
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9338 

Alb 


1.5-18cm 


1iC 


18-44cm 


K339 


IlICca 

4 4 -94cm 

K340 


IVC 

94-130cm 

K341 

Soil Survey of the Yemen Arab Republic 

Dark brown 7.5YR J/2 (moist) and dark brown 1OYR 4/3 
(dry); Lightly gravelly sandy Loam; weak medium 
subangutar blocky to crumb structure; nonsticky, 
slightly plastic (wet); friable (moist); soft (dry); 
few fine tubular pores; frequent slightly rounded 
gravel of granitic origin, primarily orthoclase; few 
calcareous MyceLia; strongly calcareous; common very 
fine roots; clear, wavy boundary. 

Strong brown 7.5YR 5/6 (moist) and reddish-yeLLow 7.SYR
 
6/6 (dry); slightly gravelly sandy Loam; weak medium
 
subanguLar blocky to crumb structure; nonsticky,
 
slightly plastic (wet); friable (moist);--(dry); no 
pores; frequent slightly rounded gravel of Zranitic
 
origin, primarily orthoclase; few calcareous aycella#
 
strongly calcareous; common very fine roots; clear,
 
wavy boundary.
 

Strong brown 7.5YR 4/6 (moist) and light yeLlowish
brown 10YR 6/4 (dry); gravelly to stony sand; 
structureless structure; nonsticky, nonplastic (wet); 
Loose (moist); loose (dry); no pores; frequent slightly
 
rounded Atz.ave L of granitic origin, primarily 
orthoclase; calcium evident on the surface of graveL 
and stones with some accumulation in the matrix as 
well; strongly calcareous; common very fine roots; 
clear, wavy boundary.
 

Brown 7.5YR 5/4 (moist) and light brown 7.5YR 6/4
(dry); gravelly to stony sand; structureless structure; 
nonplastic, nonsticky (wet); Loose (moist); loose 
(dry); no pores; frequent slightly rounded gravel of
 
granitic origin, primarily orthoclase; moderately 
calcareous; common very fine roots. 



------------- ------ - --------------------- ----
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No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand silt Clay CLass 

>2 am Frag. 2-.05 o05- <.002 <2 am 
* mm 002am mm 

K337 0-1.5 C fr g 49 38 13 1 
K338 1.5-18 Alb f g 73 22 5 st 
X339 18-44 IIC f 71 24 5 st 
X340 44-V4 IICca - - 89 6 5 a 
1341 94-130 IVC - - 97 0 3 s 

No. pH EC Organic CaCO3 Avails C E C
 
1:1 	 mmhos Matter (%) P me/100g 

( ) (ppm) 

K337 7 0.15 1.42 1009 15.0 25.0 
K338 7 0.30 1.90 6.7 16.3 14.0 
K339 7.0 1.20 1.82 7.3 8.0 19.0 
1340 7.1 0.37 1.27 1.2.0 2 14.0
 
K341 7.3 0.56 1.52 5.8 9.0 2.8
 

*vf-very few (<5% by volume) * g-graveL (2-75mm)
 
f-tew (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) 	 b-boulders (>250am) 
vfr-very frequent (40-80% by volume) 

(from uldinas ;L= Sao J1 r Stij Dar-ription t FAO, 1977) 

*** C-clay s-sand 
I-loam si-silt
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soIL UFULJ SLT rdLtl
 

fil INFORMJATION 

Classification: TYPIC GALCIORTEIDt COA"SE LOAMY, MIXBED
 
ISOHYPEkTHRMuIC FAMILY
 
Date and time described: May 12, 1982
 
Authors: J. King and A. E. Abu Ghanem
 
Location: 20km north of Sadah, 2km east of Sd&h-Saudi roadt 300m east
 
of the village of At Oubat 
Elevation: 810km 
Physiographic position: Plain 
Topography of surrounding country: FLat 
Microtopography: None 
Slope: 10 or 2% 
Land use: Extremely sparse vegetation, but of the usual types found 
here
 
Climate: No Information
 

SQ1Lg INFORMATON
 

Parent material: ALluvium derived from calcareous silt and granite 
Drainage cLass: CLaes 4, well drained 
goisture conditions: Moist to 70cm 
Depth to groundwater: No effect on the profise 
durface stones or outcrops: Fairly stony 
Evidence of erosion: Wind erosion is shown by exposed stones an the
 
surface, also slight sheet and gully erosion
 
Salt content: Profile calcareous throughout
 
Human Influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: A truncated caLcic horizon over 
alluvial material differing in texture and color. 

Profile Description
 

Cc& YeLlowish-brown t0YR 5/4 (moist) and very pale brown
 
0-5cm 10YR 8/3 (dry); graveLly to stony sandy loam; weak
 
K342 medium platy to weak medium subangular bLoccy
 

structure; nonsticky, slightly plastic (wet); friable
 
(moist); soft (dry); many fine pores; few slightly 
rounded gravel to stone of granitic origin; frequent 
calcareous mycelia; strongly calcareous; very few very 
fine roots; clear, wavy boundary. 
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IIC Yellowish-brown 10YR 5/6 (moist) and yellow IOYR 7/6 
5-78cm and brownish-yellow 10YR 6/6 (dry); Loamy sand; weak 
X343 medium subangular blocky structure; nonsticky# 

nonpiastic (wet); friable (moist); soft (dry); many 
fine to medium pores; frequent slightly rounded gravel 
to stones of granitic origin; frequent calcareo a 
mycelia; strongly calcareous; very few very fine routs; 
clear, smooth boundary. 

111C Dark yellowish-brown 10YR 3/6 (moist) and yellowish
7&B-148cm brown IOYR 5/8 (dry); Loamy sand; moderate coarse to 
K344 medium subanauLar blocky structure; nonoticky, sLightLy 

plastic (wet); friable (moist); soft (dry); few fine 
tubular pores; frequent slightly rounded gravel to 
stones of granitic origin; frequent calcareous mycelia; 
strongly calcareous; no roots; clear, wavy boundary. 

X345 It is a petrocalcic horizon of which samples were 
taken, but no further description was made. 



---------------------------- - - - - -
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ANALXIG"L &"AEQR SITE "a9 

-


No. Depth Horizon Coarse Size Total 	
---


Total Total Texture 
(cm) Frag. Coarse Sand Silt CLay Class 

>2 am Prag. 2-.05 .05- <.002 <2 mm 
* am .002mm so 

K342 0-5 Cca vfr g s 73 20 7 
 al 
K343 5-78 IIC - - 85 12 3 to 
K344 78-148 IIIC - - 75 22 3 Is 

No. pH EC Organic CaC03 Avail. C E C
 
1:1 	 mahos Matter (%) P me/lOOg 

(%) (ppm) 

I342 7.3 0.37 1.93 22.7 12a6 12 
Y-343 7.1 0.39 1.12 6.5 9.0 13 
K344 7.1 0.30 1.01 809 6.0 38 

*vf-very few (<5% by volume) ** j-ravel (2-75aa) 
f-few (5-15% by volume) s-stones (7 5-250aa) 
fr-frequent (15-40% by volume) b-buuLders (>250aa) 
vfr-very frequeut (40-80% by volume) 

(from gdgjlnegg figz Profilerj-	 FAO, 1977)Dea-eIntion1 

*** 	 c-clay a-sand 
I-loam si-siLt 
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All rNF02MATION
 

Classification: TYPIC CALCIORTHIDt COARSE LUAMY, MIXED, ISOTHERMIC
 
PAMILY 
Date and time described: May 12, 1982 
Authors: J, King, P. Martins and A. E. Abu Ghanem 
Location: 5km south o Sadah-Saudi road, 20km north ot Sadah at the 
vLLLage of At Barkah in the Sadah Province 
Elevation: 1870m 
Phyt iographic position: Terrace 
Topography of surroundind country: Undulating 
Uicrotopogr-zphy: None 
Slope: 10 or 2% 
Land use: None
 
Climate: No information
 

SOILg INFORMATION
 

Parent material: Coarse alluvium of granitic, netamorphic and
 
sandstone origins
 
Drainage class: Class 4, well drained
 
Moisture conditions: Moist to 38cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: Class It fairly stony, entire surface
 
covered with coar~e sand, gravel or stone 
Evidence of erosion: Wind erosion As evidenced by coarse material 
exposed on the surgacep slight gully erosion 
Salt content: Profile calcareous throughout 
Human influence: None 

GENERAL DESCRIPTION OF THE FROFILE: The entire profile consists of 
coarse materials and includes an old eroded and broken petrocaLcic 
horizon at 52-115cm. 

Profile Description
 

Al Dark yeLLowish-brown IOTR 4/4 (moist) and dark
 
0-23cm yettowish-brown 10YR 4/4 and yellowish-brown 10YR 5/4
 
K346 (dry); slightly gravelly loamy sand; very weak fine
 

subangular blocky to crumb structure; nonstickyt 
nonpLastic (wet); very triable (moist); soft (dry); 
many very fine -tubular pores; few slightLy weathered 
subrounded gravel of granitict mtnorphic and 
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C 
23-52cm 


K347 


1IC 

5 2 -115cm 
X348 


liCca 
52-115cm 

9,348 


IIIC 
115-155+cm 


K349 
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sand ine origin; few calcareous mycelia; strongly

calcareou,; common 
 very tine roots; abrupt, smooth
 
boundary,
 

Strong brown 7.SYR 4/6 (moist) and strong brown 7.SYR 
5/6 (dry); gravelly slightly stony to Loamy sand; 
granular structure; nonsticky, nonplastic (wet); loose 
(moist); loose (dry); no pores; frequent weathered 
stones and fresh slightly rounded gravel of granitic
origin, primarily orthoclase; few calcareous myceLia; 
strongly calcareous; common roots;very fine clears 
wavy boundary. 

Note: 
 The third horizon is divided into two parts

because there Is a broken petroc&cic horizon.
 

Strong brown 7.5YR 4/6 (uoist) and stronu brown 7.SYR
 
5/8 
 (dry); gravelly sand; granular structure;

nonsticky, nonpLastic (wet); Loose (moist); soft (dry); 
no pores; frequent weathered stones and fresh slightly

rounded gravel of granitic origin, primarily
 
orthoclase; strongly calcareous; 
 few very fine roots;
 
abruptt smooth boundary. 

Pink 7.SYR 8/4 (moist) and white (dry); sand; cemented; 
nonsticky, nonplastic (wet); friable (moist); hard
 
(dry); frequent weathered granitic stones and fresh
 
aLightLy rounded graveL of orthoclase; strong reaction;
 
no roots; abrupt, smooth boundary.
 

Light brown 7.SYR 6/4 (moist) and pink 7.SYR 7/4 (dry); 
very gravelly sand; granular structure; nonstickys 
nonpLastic (wet); loose (moist); loose (dry); no pores; 
very frequent fresh and slightly weathered gravel and
 
stones of granitic origin; strongly calcareous; no
 
roots* 



-----------------------------------------------------------------------
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ANAXLYTIAL 2&L& £21 Z=I IZU
 

No. Depth Horizon Coarse Size Total 
 Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2--05 .05- <.002 <2 -
S mm .002wm mm 

K346 0-:23 Al 9 a 83 14 3 ts
 
K347 23-52 1IC t g ~s 87 8 5 
 to
 
K348 52-115 11C S
 

ZICA fr 97 
 0 3 a 
K349 115-155 IIIC vfr g 89 6 5 a 

-------- ---- - - - - - - - - - - - - - -

No. pH EC Organic CaCG3 Avail. C E C 
1:1 I mhos Matter (%) P me/100g 

(S) (ppm) 

K346 7,4 0.21 2.21 6.7 10 10
 
g347 7.2 1.20 0.81 4.6 3 13
 
K348 7,4 0.45 0.81 5.5 2 14
 
K349 7.5 0.68 1.63 18.1 3 20
 

*vf-very few (<5% by volume) 	 g g-graveL (2-75mm) 
f-few (5-15% by volume) s-stones (75-250a.) 
fr-frequent (15-40% by volume) b-boulders (>250ma) 
vfr-very itrequent (40-80% by volume) 

(from Guidelines LX big " £Z.ji.. DaLcrIntijo FAO, 1977) 

*** 	c-clay s-sand
 
1-loam l-silt
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,9&JL P2FL SITE LU 

sUU LNFRMATION
 

Classification: TYPIC TORRIPSAMMENTI MIXEDF HYPBRTHE&MIC FAMILY
 

Date and time described: May 139 1982 
Authors: J. King and A. E. Abu Ghanem 

Location: 15km south of Sadah, 300m west of the Sadah-Sana road 

Elevation: 1840m 

Physlographic position: Valley 
Topography of surroundina country: Flat to steeply dissected 

Microtopography: None 

Stope: Yellow sticker and Acacia, land used for some Light grazing 

Land use: No inforsation
 

Climate: No information 

SQIL INF4UMAULQX 

Parent material: Coarse aLluvium of granitic origir-


Drainage class: CLass 5, somewhat excessively drained
 

Moisture conditions: Profile moist throughout
 

Depth to groundwater: No effect on profile
 

SL-rface stones or outcrops: None
 

Evidence of erosion: None 

Salt content: None
 

Human influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: Sandy alluvium with weLl-defined
 

fine stratifications within the horizons.
 

Profile Description
 

C Dark yeLlowish-brown IOYR 4/4 (moist) and pale brown 

0-15cm lOYR 6/3 and very pale brown 10YR 7/4 (dry); sandy; 

K351 	 weak medium subk.nguLar blocky structure; nonstickyt
 

nonpLastic (wet); friable (moist); soft (dry); common
 

very fine pores; few fresh subrounded graveL of
 

granitic origin; moderately calcareous; common very
 

fine roots; graduaL, wavy boundary.
 

lIe Dark yeLLowish-brown IOYR 4/4 (moist) and pale brown 

15-54cm. 1OYR 6/3 and very pale brown IOYR 7/4 (dry); loamy 

K352 sand; weak medium subangular blocky structure; 

nonaticky, nonplastic (wet); very friable (moist); soft 
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(dry); common very tine pores" few fresh subrounded
 
gravel of granitic origin; moderately calcareous;
 
common very fine roots; clear, smooth boundary.
 

IleW Dark brown 7.5YR 4/4 (moist) and brown 7.5TR 5/4 asd 
54-78cm light 7.5YR 6/4 (dry); slightly gravelly to stony sand; 
K353 weak medium subanguLer bLocky structure; nonsticky, 

nonplastIc (wet); loose (moist); soft (dry); common 
fine pores; few fresh subrounded gravel of granitic 
origin; slightly calcareous; few very fine roots; 
clear, wavy boundary. 

IVC Strong brown 7.5YR 4/6 (moist) and light brown 7.5YR 
78-94cm 6/4 and light brown 7.5YR 6/4 (dry); sand; granular 
K354 structure; nonstickyv nonplastic (wet); Loose (moist); 

soft (dry); common fine pores; few fresh subrounded
 
gravel of granitic origin; slightly calcareous; few
 
very fine roots; cleart smooth boundary.
 

VC Strong brown 7.5YR 4/6 (moist) and light brown 7.5YR 
94-110cm 6/4 and light brown 7.5YR 6/4 (dry); sandy; moderate 
K355 coarse platy structure; nonsticky, nonplastic (wet); 

friable (moist); soft (dry); common fine pores; uo 
mineral fragments; slightly calcareous; clear, wavy 
roots; clear, wavy boundary. 

ViC Brown 7.5YR 4/4 (moist) and pinkish-gray 7.5YR 6/2 and
 
110-129cm 7.5YR 5/4 (dry); slightly gravelly sand; granular
 
K356 structure; nonsticky, nonplastic (wet); Loose (moist);
 

no (dry); no pores; few slightly rounded fresh gravel
 
of granitic origin; slightly calcareous; no roots;
 
clear, smooth boundary.
 

VIIC Dark brown 7.5YR 4/4 (moist) and light brown 7.5R 6/4 
129-146cm and brown 7.5YR 5/4 (dry); slightLy graveLly sand; 
K357 granular structure; nonstickyt nonpLoatic (wet); 

friable (moist); loose (dry); common fine pores; few 
slightly rounded fresh gravel and stones of granitic 
origin; slightly calcareous; no roots; cLear, smooth 
boundary. 

ViIIl Dark brown 7.5YR 3/4 (moist) and brown 7.5YR 5/4 and
 
146-175+cm brown 7.5hY 5/4 (dry); slightly gravelly and stony
 
K358 sand; moderate coarse pLatey structure; nonaticky
 

nonplastic (wet); friable (moist); soft (dry); common 
fine pores; few slightly rounded fresh gravel and
 
stones of granitic origin; slightly calcareous; no
 
roots.
 



--------- - ----------------------------------------
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ANALY1LCAI, 4MAXA EQ S1IU LL
 

No@ Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt Clay Class 

>2 mm Frag- 2-.05 005- <0002 <2 an 
* 	 mm *0 02m mm
 

X351 0-15 C 91 4 5 a 
K352 15-54 1iC 95 2 3 a 
K353 54-78 IlIC 1 £ 97 0 3 a 
K354 78-94 lVC 97 0 3 a 
L355 94-110 VC 97 0 3 s 
K356 110-129 Vic f g 97 0 3 s 
K357 129-146 VIIC 1 g 97 0 3 a 
K358 146-175 VIJlC f gls 87 0 3 a 

No. pH EC Organic CaCO3 Avail* C R C 
1:1 	 mmhos Matter (%) P meq/1O00 

(%) (ppm) 

K351 7.4 0.20 2.02 5.2 3 16 
1352 7.5 0.22 1.52 4.4 2 28 
K353 7.5 0.34 0.76 3.2 1 9 
K354 7.1 0.18 0.46 4.2 4 10 
K355 7.2 0.18 0.1 4.1 2 10 
K356 7.2 0.14 0.30 3.3 2 21 
K357 7,U 0.15 0.19 3.6 2 31 
1358 7o0 0.35 0.61 4o2 6 44 

*vf-very few (<5% by volume) ** g-gravel (2-75mm) 
f-few (5-15% by volume) s-stones (75-250-im). 
fr-frequent (15-40% by volume) 	 b-boulders (>250am) 
vyr-very frequent (40-80% by volume)
 

(gro, Gide&lines L= kJt Profile .erintion FAM) 1977) 

*** 	 c-clay s-sand 
I-loam si-siLt 
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ga" UQOFLR AIA KV, 

SITE~ INFORMATION
 

Classifica*ion: TYPIC USTIFLUVENTt COARSE LOAMY, MIXEDV
 
ISORYPERTHERMIC FAMILY
 
Date and time described: May 26t 1982
 
Authors: J. King
 
Location: Tihamaj Wadi Mawr region, 75m east of Hudaydah-Saudi road#
 
10ka north of Wadi Mawr
 
Elevation: 1l0m
 
Physiographic position: Plain
 
Topography of surrounding country: Flat
 
Microtopography: Bunds 57cm high around fields up to S hectares in
 
size
 
SLope: 10 or 2%
 
Land use: Used for millet and sorghum production
 
Climate: No information
 

SQ INFORMATION
 

Parent material: Alluvium and silt loam
 
Drainage class: Class 4, well dr6.ined
 
Moisture conditions: Moist to 30,cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: None
 
Evidence of erosion: M1.&d sheet erosion
 
Salt content: None
 
Human Influence: Bundiag and spa'te irrigation
 

GENERAL DESCRIPTION OF THE PROFILE: This profile is in the fine brown
 
noncalcareous parent material of the northern Tihama* It has a buried
 
A horizon at 61cm which would now classify as an Umbric epipedone
 
These soils are significant but not extensive in the northeastern
 
Tihamat and Les evident as you move westward because the cap over
 
them becomes deeper and no longer classifies them as buried soils
 

Profile Description
 

Ap Brown 7.5YR 4/4 dark brown (moist) and dark yellowish
0-9cm brown 10YR 5/6 and dark yelLowish-brown 10YR 4/6 (dry);
 
K359 sandy loam; weak medium subangular blocky structure;
 

nonsticy,:y, slightly plastic (wet); friable (moist);
 
soft (dry); no pores; no mineral fragments;
 
noncalcareous; common very fine roots; clear, smooth
 
boundary.
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C1 Dark brown 7.5YR 3,.4 (moist) and dark yelLowish-brown
9-32cm 10YR 4/4 and dark brown 7.5YR 4/4 (dry); sandy loam; 
K360 moderate medium subanguLar blocky structure; slightly 

sticky, slightly plastic (wet); triable (moist); hard 
(dry); few coarse, commonp fine tubular pores; no 
mineral fragments; noncaLcareous; few very fine roots; 
smoothy diffuse boundary. 

C2 Dark brown OYR 4/3 (moist) and dfrk brown 7.5Yi 4/4
32-61cm and brown 7.5YR 5/4 (dry); sandy loam; strong coarse 
K361 prismatic structure; slightly stickyg plastic (wet); 

firm (moist); hard (dry); few coarse fine tubuLar
 
pores; no mineral fragments; slightly calcareos; very
 
few very fine roots; smooth, gradual boundary.
 

AI Dark yellowish-brown 10YR 3/4 (moist) and dark brown

6 1-110cm 1OYR 3/3 and dark brown IOYk 4/3 (dry); silt Loam; 
K362 moderate coarse prismatic to strong very coarse 

subanguLar blocky structure; slightly sticky, plastic 
(wet); firm (moiL3t); hard (dry); few very coarse 
vesicular pores; there are some slickensides In this 
horizon; common, white noncaLcareous pseudomyceLia* 
sLightly calcareous; very few very fine roots; smooth#
 
gradual bounAary.
 

11H Dark yelowish-brown OYk 4/6 (moist) and yeLlowish
110+cm bDown lOYR 5/6 and yeLlowish-brown lOYR 5/6 (dry); silt 
K363 loam; strong coarse prismatic structure; slightLy 

sticky, plastic (wet); friable (moist); hard (dry); no 
pores; few very fine gravel; sLightly calcareous; no 
roots. 



------------------------------------------------------

---------------------------------------------------------------------

---------------------------------------------------
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ALYTICA_ RAU E.R Ui22 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm ) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-e05 .05- <.002 <2 mm 
* * mm 0O02mm mm 

K359 0-9 Ap - - 71 24 5 &l 
K360 9-32 C1 - - 55 42 3 al 
K361 32-61 C2 - - 55 42 3 aL 
K362 61-110 Alb - - 43 54 3 skl 
I363 110+ IB  - 43 54 3 sIl 

- - - - --- - - -- -- - - - - - - - - - - - -

No. pH EC Organic CaCO3 Avail. C E C 
1:1 mmhos Matter C%) P meq/10og 

(%) (ppm) 

K359 7.4 0.24 1.41 2.8 1 21 
K360 6.9 0.11 1.10 4ol 1 32 
K361 7.1 0.86 1.14 4.3 6 38 
K362 6.9 0.45 1.33 4.6 5 30 
K363 7.2 0.21 1.25 4.1 6 34 

----------------------------------

*vf-very few (<5% oy volume) U* -gravel (2-75m) 
f-few (5-15% by volume) s-stones ( 7 5-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm) 
vfr-very frequent (40-80% by volume) 

(from Gldglin& ±o= Soil Pfile Descrj pjji, FAO, 1977) 

*** c-clay s-sand 
I-loam si-silt 
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SIT INFORMATION 

CLassification: TYPIC USTIPSAMALENT, MIXED, ISOHYPERTHERMIC FAMILY 
Date and time described: May 26, 1982 
Authors: A. E. Abu Ghanem and Jo King 
Location: 15km west of Hudaydah-Saudi road, 40km north of Wadi Mawr 
crossing, 500m east of the village ol Dir Daresh 
Elevation: 105m 
Physiographic position: PLain 
Topography of senrrounding country: Flat 
Aicrotopography: None 
Slope: 10 or 2% 
Land use: Photo series on natural vegetation, no crops, but they grow 
millet on this Land every year with rainwater 
Climate: No Information 

Parent material: Noncalcareous silt and sand
 
Drainage class: well drained
 

Moistitre conditions: Moist to 69cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: None 
Evidence of erosion: Slight evidence of sand erosion shown by some 
sand being caught and trapped by vegetation 
SaLt content: None 
Human Influeace: Land is tilled 

GE-NERAL DESCkIPTION OF THE PROFILE: Yellowish-brown throughout and
 
consists of three, horizons, the top two primarily silt and the lowest
 
horizon (69-150ci) primari .y sand. 

Profile Description
 

Dark yellowish-brown 10Y2 3/4 (moist) and yeLLowish
0-53cm brown 10YR 5/6 and yeLlowish-brown 10YR 5/6 (dry);
 
K364 loamy sand; weak medium to fine aubanguLar bLocky
 

structure; slightly sticky, slightly plastic (wet); 
friable (moist); soft (dry); few medium and very Sew, 
very fine tubular pores; no mineral fragments; 
noncalc:areous; few very fine roots; clear, smooth 
boundary. 

C 
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1IC Dark brown 1OYR 3/3 (moist) and yellowish-brown 10YR 
53-69cm 5/6 and yeLLowish-brown 10Th 5/6 (dry); loamy sand; 
K365 weak, medium to line subangular blocky structure; 

nonsticky, nonplastic (wet); friable (moist); soft 
(dry); very few, very fine tUbular pores; very few, 
fresh slightly rounded stones; no.calcareous; very few, 
very fine roots; clear, smooth boundary. 

1IIC Dark greyiah-brown IOYR 4/2 (moist) and yeLlowish-brow. 
69-150cm IOYR 5/4 and yellowish-brown OYR 5/6 (dry); gravelLy 
K366 sand; weak, medium to fine subanguLar blocky structure; 

nonsticky, nonplastic (wet); friable (moist); soft 
(dry); very few, very fine tubulr,-- pores; very fewr 
fresh slightly rounded stones; noncaLcareous; very few, 
very fine roots. 



--------- ------ --- --------------------------
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4 ALX1LLDATA E §=k XT 

No. Depth Horizon Coarse Size 
(cm) Frag. Coarse 

>2 am 


X 


K364 0-53 C -

K365 53-39 IC -

K366 69-150 111C -

No. pH EC Organic 

1:1 mmhos Matter 


K364 7.4 0.16 6.00 

h365 7.5 0.24 1.48 

X366 7.9 0.25 1.29 


Frag. 


** 


-

-

-

CaCO3 

(%) 


2.2 

3.4 

2.5 


*vf-very few ((5% by volume) 

f-few (5-15% by volume) 

fr-frequont (15-40% by volume) 


vfr-very frequent (40-80% by volume)
 

(from i;uldeljM X SaL Profile 

S** c-clay s-sand 
L-Loam si-silt 

Total 

Sand 


2-.05 


mm 


79 
79 

91 


Avail. 


Total Total Texture
 
Slit Clay C Lass
 
.05- <.002 <2 mm
 

.002mm mm
 

18 3 ts 
18 3 ts 

6 3 s 

C E C
 
P meq/100
 

0.87 15.0
 
3.00 14.0
 
1.00 6.2
 

** 	L-graveL (2-75mm) 

s-stones (7 5 -250am) 
b-boulders (>250ma) 

J&aXrinLMUt FAOt 1977) 
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SOIL EMIEWA ALUl 

SINFORMATION
 

Classification: TYPIC TURRIFLUVENTt COARSE LOAMY# MIXED, 
ISOHYPERTHERMIC FAMILY 
Date and time described: May 26, 1982 
Authors: A. E. Abu Ohanem and J. King 
Location: 17km west of Hudaydah-Saudi Road, 40kA north of Wadi Mawr 
crossing, 2kA west of village ot Dir Baresh 
Elevation: 105m 

Physiographic position: Plain 
Topography of surrounding country: Flat 
Microtopography: None
 

1 ° Slope: or 2%
 
Land use: No cropping, picture series taken
 
Climate: No Information 

SOIL /N U ATIU 

Parent material: Coarse alluvium
 
Drainage class: Class 4, well drained
 
Moisture conditions: Moist to 20cm
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: Class 2, stony; entire surface Is covered
 
with graveL and stones, stones making up about 5% of the cover
 
Evidence of erosion: Moderate gully erosion
 
Salt content: None
 

Human Influence: None
 

GENERAL DESCRIPTION OF THE PROFILE: Profile consists of two
 
yellowish-brown alluvial horizons, each of which consists primarily of
 
sands
 

Profile Description
 

Dark yellowish-brown 10YR 4/4 (moist) and yellowish
0-21cm brown 10YR 5/6 and yeLlowksh-brown IOYR 5/6 (dry); 
K367 slightly stony, slightly gravelly sandy; weak medium to 

fine subangular blocky structure; nonstickyg nonpiastic
 
(wet); friable (moist); soft (dry); few Iresh, slightly
 
rounded gravel and stones; AlLightly calcareous; very
 
few very fine roots; clear, smooth boundari.
 

C 
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IIC 


21-110+cm 


K368 


Soil Survey of the Yemen Arab Republic
 

Dark greyiah-brown IOYR 4/2 (moist) and greyish-brown 
10YR 5/2 (dry); slightly stony and gravelly sana; weak 
medium to fine subangultar blocky structure; nonsticky,
 
nonplastic (wet); friable (moist); soft (dry); no
 
pores; fresh slightly roundedy co-tmon gravel and few
 
stones; slightly calcareous; very few very fine roots.
 



----------------------- -------------------------

--------------------------------------------- 
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ANALYTACAL 2A E" SILTE 

No. Depth Horizon Coarse Sjze TotuL Total Total Texture 
(cm) Frai. Coarse Sand Silt Clay Class 

>2 mo Frag. 2-005 .05- <.002 <2 
* ** mm .002mm mm 

K367 0-21 C f gs 	
---

89 6 5 a 
K368 21-110+ IIC f ges 95 2 .11 a
 

No. pl EC Or&nic CaCO3 Avail* C E C
 
1:1 	 mmhos Matter (%) P meq/100 

( ) ( pj a) 

L367 7.0 0.66 3.70 0o61 5 7 
X368 7.1 0.46 0.76 3.50 7 43 

*vf-very few (<S% by volume) 	 g-gravel (2-75mm)** 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250mam)
 
vfr-very frequent (40-80% by volume)
 

(from idejJna ;L= aol]1 ProfZil Descrition, PAO, 1977) 

c-cLay a-sand
 
t-Loam al-silt
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JL INFORMATION 

Classification: TYPIC GYPSIOMTHIDf COARSE LOAMY, MXEDt 
ISOHYPERTHERMIC FAMILY 
Date and time described: May 279 1982 
Authors: A. E. Abu Ghanem and Js King 
Location: Eastern Wadi gawrl Mahal Bani Cephan 
Elevation: 200m
 
Physiographic position: Concave slope, almost straight
 
Topography of surrounding country: Steeply dissected
 
Vicrotopojraphy: None
 
Slope: 280 or 53%
 
Land use: Photo series taken
 
Climate (calculated): No information, but it Is more moist 
in the
 
north than it is in the south
 

ajQ"J INFORMATION 

Parent material: Igneous coLLuvLum and silt loess
 
Drainage class: Class 4, well drained 
Moisture conditions: Moist throughout 
Depth to groundwater: No effect on profile 
Surface stones or outcrops: CompLetely covered with stones 
Evidence of erosion: Slight gully erosion 
Salt content: None 
Human Influence: None 

GENERAL DESCRIPTION OF THE PROFILE: Alluvial 
 soil with three 
horizons, a molLic epipedon over light-colored horizon with a great 
deal of decomposed granite in it, which in turn overlies a horizon 
composed primarily of silt with no rock in it at all 

Profile Description
 

Al Brown lOYR 3/3 (moist); gravelly loamy sands moderate 
0-30cm medium subangular blocky structure; nonsticky, 
X369 nonpLastic (wet); very friable (moist); common fine few 

medium tubular pores; frequent fresh slightly rounded
 
gravel and stones of igneous origin; slightly
 
calcareous; common fine to medium roots; diffuse, wavy
 
boundary*
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IIC Yellowish-brown 1OYR 5/4 (moist); gravelly loam; 
 weakv
 
30-57cm medium subangular blocky structure; 
nonsticky# sLightly

K370 plastic (wet); very triable (moist); common fine pores;


frequent weathered gravei. of granitic origin;
 
moderately calcareous; few 
fine to medium roots;
 
diffuse, wavy boundary*
 

11C Dark yeLLowish-brown IOYR 4/6 (moist); sandy Loam;
57-83+cm moderate coarse to medium subanguLar blocky structure;
 
K371 slightly sticky, 
 plastic (wet); friabLe (moist); few 

fine tubular pores; no mineral fradments; moderately 
calcareous; very few fine to medium roots. 



----- ---- ----------------------------
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ANALXILQ" 2"ZA M~ AM EM
 

Noe Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand SiLt Clay Class 

>2 mm Frag. 2-*0S .05- <.002 <2 ma 

** mm .002mm mm 

K369 0-30 Al f 84 11 5 to 
K370 30-57 IIC f g 63 28 b at 
K371 57-83+ IIIC - - 47 -16 7 at 

No. pH EC Cr&anLc CaC03 Avail. C E C
 
1:1 	 imhos Matter (%) P moq/100 

(%) (ppm) 
-

K36b 7.6 0.24 1.63 3.9 12.6 24 
X370 7.3 2.8 1.60 5.6 12.6 27 
k371 7.1 0.7 0.99 7.8 2 52 

*vf-very few (<5% by volume) *g a-graveL (2-75mm) 
f-few (5-15% by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm) 
vfr-very frequent (40-80% by volume) 

(from Q elj inV fLru 9U ?.gjjiR DescrL tai PAO# 1977) 

*** 	 c-clay s-sand 
L-loam si-silt 
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29L UQELLE JL1A =Af 

SIT INPORMATION
 

Classification: TYPIC GYPSIORTECID, COARSE 
 LOAMY MIXED,
 
ISOHYPERTHERMIC FAMILY
 
Date and time described: May 27, 1982
 
Authors: A. E. Abu Ghanem and J. King
 
Location: Eastern Wadi Mawr in the Mahal Bani Cephan region
 
Elevation: 200 m
 
Physiographic position: Concave slope
 
Topography -f surrounding country: Steeply dissected
 
Microtopography: None
 
Slope: 280 or 5J%
 
Land use: Picture series taken
 
Climate: No information
 

SOIL, INiFURMATION
 

Parent material: Igneous colLuvium and silt loess
 
Drainage class: Class 4, welL-drained
 
Moisture conditions: Moist throughout
 
Depth to groundwater: No eflect on profile
 
Surface stones or outcrops: Rubble land
 
Evidence of erosion: Slight gulLy erosion
 
Salt content: None
 
Riui-an InfLuence: None
 

GENERAL DESCRIPTION OF THE PROFILE: This profile consists of a moLLic 
epipedon over a light-coLored C horizon composed priiaariLy of 
decomposed granite.
 

Profite Description
 

-Al 	 Dark brown IOYR 3/3 (moist) and stony, gravelly sandy

0-22cm 	 loam (dry); we~k medium subangular bLocky; slightly
K372 	 sticky, nonplastic structuL-e, very friab).e (wet); very 

friable (moist); few fine tubular pores; frequent, 
2resh sharp gravel and stones of Igneous origin; 
moderately calcareous; common fine lew coarse roots; 
clear, wavy boundary.
 

ilCca Very pale brown 1OYR 8/3 (moist); gravelly Loam; weak 
22-80+cm coarse tc 	 .ediln sbangular blocky structure; 
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£373 	 nonsticky, nonpiastic (wet); friable (moist); no pores;
 
frequent weathered gravel of granitic origin;
 

calcareous; no roots*
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No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse SQ.d Silt Clay CLass 

>2 am Frag. 2-.05 .05- <.002 <2 mm 
* * ma 002m* am 

K372 0-22 Al fr g 63 34 3 s1
 
K373 22-80+ IICca fr g 79 14 7 Is
 

No. pH EC OrganIc CaCO3 Avail. c B C
 
1:1 	 mahos Matter %) P meq/lOOg 

(%) (ppm) 

K172 7.4 0.21 1.56 S.8 12.6 30 
K373 7.6 0.80 1.03 4.7 5.0 15 

*vf- very few (<5% by volume; ,4 g-grave1 (2-75 ma) 
f-few (5-15% by volume) a-stones (75-250 am) 
fr-frequent (15-40% by volume) b-boutders (>230 ma)
 
vfr- very frequent (40-80% by volume)
 

(from Guidelines ;= r L tLn, FAO, 1977) 

*** 	 c-clay s- sand 
l-loam si-siltt 
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I LL PRQFXLE &L=N 

SILA INF~ORMATIONi
 

Classification: TYPIu TORRIFLWEVNTI COARSE LOAMY KZXB,Dt
 
ISOHYPERTHERMIC FAMILY
 
Date and time described: May 27, 138""'
 
Authors: A. Ee Abu Ghanem and Jo King
 
Location: Eastern Wadi Mawr on thi uoetft uide of Wati Mawr, Skm east
 
of the Hudaydah-Saudi road
 
ELevation: 225m
 
Phynio~raphic position: Plain
 
Topo~.raphy of surrounding c.oun.rr: FLa* to steeply dissected
 
Microtopc raphy: None
 

1 0
Slope: or 2%
 
Land use: Photo sories taken
 
Climate: No information
 

Parent material: Stony alluvium
 
Drainage class: CLass 4, well drained 
Aoisture conditions: Profile became moist throughout during the
 
description because It rained
 
Depth to groundwater: No effect on profile
 
Surface stones or outcrops: RubbLe land
 
Evidence of erosion: Moderate gully erosion
 
SaLt content: None 
Human influence: None 

GENERAL DESCRIPTION OF THE PkOFILE: Stratified stony, &LLuvial 
material with silty alluvium and calcium accumulation from 43-59cm. 

Profile Description
 

C Brown 10YR 3/3 (moist); gravelly, stony, loamy sand;
 
0-43cm weak subanguLar blocky to cruab structure; nonsticky,
 
K374 	 nonplastic (wet); very friable (moist); few tine 

tubular pores; frequent fresh slightly rounded gravel 
and stones of mixed origin; sLightly'calcareous; few 
fine common very fLne roots; clear, wavy bounearye
 

IIC Dark yellowish-brown 1OYR 3/4 (moist); Loamy sand;
 
43-59cm nonsticky, nonplastic (wet); Loose (moist); no pores;
 

http:c.oun.rr
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K375 


111C 

59-120cm 

X316 

IVC 

120-140cm 

K377 


frequent fresh and slightly rounded gravel and stones
 
of mixed origin; strongly calcareous; common very fine
 
roots; clear, wavy boundary*
 

Very dark grayish-brown IOYR 3/2 (moist); graveLLy
 
sand; weak subangular blocky tj cruuab structure;
 
nonsticky, nonp.astic (wet); Loose (moist); "o pores;
 
few weathered stones frwquent fresh slightly rounded
 
gravel of mixed orijninj noncalcnsi eous; very few very
 
fine roots; clear, wuvy boundary.
 

Dark yelLowish-brown IOYR 4/6 (woist); sandy loam; weak 
subangular blocky structure; slightly sticky (wet); 
firm (moist); no pores; no mineral fragments; slightly 
calcareous; no roots* 



-- ---------------- --------
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ANALYTILQ" DAXA 	 E"R aI= K22 

No. Dept:h Horizon Coarse Size Total Total Total Texture 
(cii) 	 Frag. Coarse Sand Silt Clay CLass 

>2 am Prag, 	 2-.05 .05- <.002 <2 am
 
* 	 mmn o002mm mm 

JL374 0-43 C fr gls 81 14 5 ts 
K375 43-59 C 77 20 3 ts 
K376 59-:120 IIC g 93 4 3 s 
K377 120-140 1IIC - 55 42 3 sl 

No. pH EC Organic CaCO3 Avail. C E C
 
1:1 	 mmhos Matter (%) P meq/100g 

(%) (ppm) 

K374 7.6 0.64 0.87 4.9 7.0 18 
X375 7.4 0.32 1.10 6.0 7.0 20 
K376 7.4 1.20 0.53 4.4 12.6 12 
K377 7.3 0.28 0.76 5.3 9.0 32 

*vf-very few (<S% by volume) ** g-gravel (2-75mm) 
f-faw (5-15$ by volume) s-stones (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm) 
vfTr-very frequent (40-80% by volume)
 

(from 2 iJ . ia for anj 1 ZrjJA Deggritiong FA0, 1977) 

*** 	c-clay s- sand 
I-loam sl-siLt 
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AM INFORMATION
 

Classitication: TYPIC TORRIORTHENTP COARSE LOAMY, MIXED 
ISOHYPERTHERMIC FAMILY 

Date and time described: May 289 1982 
Authors: A. B. Abu Ghanem and Jo King 
Location: Wadi Al Ackaytah by Jabl a( Ngyahdahg 30 km east of bridge 
where the Hudaydah-Saudi road crosses Wuidi Baual 
Elevation: 410 m 
Physiographic position: Concave e'aope 

Topography of surroundina country, Steeply disencted
 

gicrotopography: None
 

Slope: 280 or 53%
 
Land use: Picture series taken 
Climate: No information 

501L INEORMATION 

Parent wateriat: Sandstone coLluvium and nitlt lness 

Drainage class: Class 4 #well-dra?.ned 
Moisture conditions: Mois'Z 'hroughout 
Depth to groundwater: No influence on profile 
Surface stones or outcrops: Rubble land 

Evidence of e~osion: Slight guLLy erosion
 

Salt content: None
 

Human influence: Nonb
 

GENERAL DESCRIPTION OF THE PROFILE: CoLluval soil covered with 
rubble derived from sandstone Lying over h.g:Wty weatgamrd sandstone. 
Some accumulation of organic matter -n the surface 5cm. Percentage 

silt increases with depth. 

Prelile Description
 

Al Dark brown 10YR 3/3 (moist); WLa'ellv Loame weak medium 
0-5cm subangular blocky atructure; non-sticky, slightly 

K378 plastic (wet); very friable (moist); - (dry); many very 
fine tubular pores; frequent fresh slightly rounded
 
gravel and atones derived from sandstone and some
 
quartz; non-calcareous; common very line :,oots;
 
graduea-. wavj ho~indaxy. 
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C. Dark yellowish-brown IOYR 3/4 (moist); graveLly sandy 
5-30cm loam; weak medium subangular blocky to crumb structure; 
K379 nonsticky, slig/htly plastLc (wet); friable (moist); 

common fine tubular pores; frequent fresh slightly 
rounded gravel and stones derived from sandatone and 
some quartz; noncaLcareou,'; few very fine roots; clear 
wavy bour.idary. 

X380 and K381 are both at the same depth* K380 consists
 
of tongues of silt or loess that go down into highly
 
weathered sandstone (K381)
 

IC Dark yeLlowish-brown IOYR 3/6 (moist); loamy sand; wea"
 
30-115cm coarse subanguLar blocky to crumb structure; nonsticky
 
£380 nonpLastic (wet); friable (tuoist); no pores;
 

noncalcareous; few very fine rcotse. 

I11C Yellowish-brown IOYR 5/4 (moist); decomposed sandstone; 
30-115cm sandy loam; granular structure; nonsticky, nonplastic 
K381 (wet); friable (moist); no pores; noncaLcareous; few 

very fine roots.
 



-------------- ------------------------------------------

------------------------ ---------------

ALYTLIC"A DATA SITE 17
 

Noe Depth Horizon Coarse Size Total Total Total Texture
 

(cm) 	 Frag. Coarse Sand Silt Clay CLass 
>2 ms Frag. 2-.05 .05- <.002 <2 m 

* * mm .002mm M 

J.378 0-5 Al fr g 79 14 7 at 

K37U 5-30 - fr g 79 12 9 st 

K379 30-115 C - - 81 10 9 ts 

K380 30-115 C 63 28 9 al 

No. pH EC Organic CaCO3 AvaiL. C E C 
1:1 	 mahos Matter (%) P meq/lOOi 

( ) (ppm) 

K378 6.9 0.29 1.98 4.5 9 11 

X379 6.8 0.19 1.48 5.1 3 20 

K380 6.9 0.28 1.52 4.8 2 18 

X381 7.0 0.20 0.84 3.1 7 5 

*vf- very few (<5% by volume) * g-gravel (2-75 n) 
f-few (5-15% by volume) s-stones (75-250 am) 

fr-frequent (15-40% by volume) b-bouLders (0250 an) 

vfr- very frequent (40-80% by volume) 

(from Guidelin ;L= RolJ Proitso Dsaer.nLiuaa FAO, 1977) 

#** 	c-clay s-sand 
I-loam ZI-silt 
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seal"L P2!nFIL1R &LIE AM 

CLaesification" TYPIC USTIFLUVENT, COARSE LOAMY, MIXEDe 
ISORYPERTHERMIC FAMILY
 
Date and time described: May 26f 1982
 
Authors: A. F. Abu Ghanem and Je King
 
Location: 2'5km east of where Hudaydah-Saudi road crosee Wadi Baual
 
Elevation: 340m
 
Physiographic position: Valley
 
Topography of surrounding country: Flat to steeply dissecfed
 
Microtopography: None
 
Slope: 10 or 2%
 
Land ise: Corn and sorghum production. Picture series on native
 
vegetttion in the area.
 
Climate: No Information (northern Tihama seems to be quite a b* 
 moe
 
moist than the 	southern Tiham&)
 

SOIL INFORMATION
 

Parent material: AlLuviaL fine sand and silt
 
Drainage class: Class 4, weLt-drained
 
Moisture conditions: Moist down to i0cm
 
Depth to groundwater: No effeci on profile
 
Surface stones or outcrops: None
 
Evidence of e-os on: Undeicutting bank by stream
 
Salt content: None
 
Human influence: Soil is tilled and spate irrigated
 

GENERAL DESCRIPTION OP THE PROFILE: Uniformly light yettawlsh-brovn
 
alluvium with comp"aatively deep iLt-defined strata differing
 
slightty in texture.
 

Profile Description
 

CDark brown IOYR 3/3 (moist) and light yeLlctwihbrown
 
0-42cm 10YR 6/4 and brown 10YR 5/3 (dry); sandy .load; weak
 
K382 	 medium subangular blocky structure; nonstickyt slightly
 

plastic (wet); loose (moist); few very fine pores; no
 
mineral fiagmel, "a; slightly calcareous; rm&of very
 
fine rots; gradualt wavy boundary.
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]IC Dark brown lOYR 4/3 (moist) and light yeLlowish-brown 
42-80cm 10YR 6/4 and brown lOYR 5/4 (dry); sandy Loam; weak 
K383 medium subanguLar blocky otructure; nonsticky, sLightLy 

plastic (wet); friable (moist); few very fine tubular 
pores; no mineral fragments; moderately calcareous; 
common very fine roots; graduaL, smooth boundary. 

[IIC Dark brown 1OYR 4/3 (moist) and light yellowish-brown

80-105cm lOYR b/4 and Light yeLLowish-brown IOYR 6/4 (dry);
 
K384 sandy loam; moderate medium to fine subangular blocky
 

structure; nonsticky, slightly plastic (wet); friable
 
(moist); soft (dry); few very fine tubular pores; 
 no
 
mineral fragments; moderately calcareous; common very
 
fine roots; graduaLl smooth boundary.
 

[VC Dark brown OYR 3/3 (moist) and tI.ht yellowish-brown
 
105-152cm IOYR 5/4 and light yellowish-brown IOYR 6/4 (dry);
 
K385 sandy loam; weak medium to fine subangular blocky
 

structure;' slightly sticky, plastic (wet); triable
 
(moist); soft Adry); very few medium pores; no mineral
 
fragments; moderately calcareous; few very line roots.
 



-------------------------------------

-------------------------------------------------------------------
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ANALYTICAL AZA 	 E"2 &MU iza 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Erag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.s05 .05- <.002 (2 am 
ja m .002a mm sm 

k382 0-42 C - - 63 2F 9 at 
K383 42-80 IC - - 63 28 9 aI 
K384 80-105 I1C - - 61 28 11 al 
K385 105-152 IVC - - 67 24 9 al 

No. pH EC Organic C&CO3 Avail. C E C
 
1:1 	 .mhos Matter (%) P meq/100g 

( ) (ppm) 

K382 7.1 U,60 1.67 7.1 14v0 16
 
K383 7.2 0.40 1.52 7.0 11.6 15
 
K384 7.1 0s13 1.67 6.4 9.0 17
 
X385 7.8 2.90 1.25 6.1 10.0 15
 

*vf-very few (<5% by volume) 	 g-gravel (2-75mm)
 
f-few (5-15% by volume) s-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-boulders (>250am)
 
vfr-very frequent (40-80% by volume)
 

(from Gdeline L= Bgj ProfIlLe Derriotinp FAO, 1977) 

*** 	 c-clay s-sand 
I-loam si-siltt 
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SOIL6 PROEIL SIL L 

SITE XLFoMMATION
 

Classilication: PETROCALCIC CALCIUSTOLL, FINE LOANUt MIXED, ISOTHERMIC
 
FAMILY
 
Date and time described: August 23, 1982
 
Authors: J. King 
Location: 6 km south of Ibbt immediately east of the Ibb-Talzz highway 
Elevation: 1850 m 
Physiographic position: Convex slope
 
Topography of surrounding country: Mountainous
 
Microtopography: Nit
 
Slope: 300 or 58%
 
Laud use: Grazing 
Climate: No information
 

S0fLg INEORMATION 

Parent material: Volcanic rockst calcareous loess
 
Drainage class: Class 4# well drained
 
Moisture conditions: Profile moist throughout
 
Depth to groundwater: Not known, but no effect on prof itL
 
Surgace stones or outcrops: Very few stones
 
Evidence of erosion: Slight riL erosion
 
Salt content: Profile calcareous throughout
 
Human influence: Filt
 

GENERAL DESCRIPTION OF THE PROFILE: Profile was calcareous throughout
 
with a mollic epipedon overlying a petrocalcic horizon.
 

Profile Description
 

All Dark brown, 7.5 YR 3/2 (moist); sJ.Lt Loam; crumb 
0-11cm structure; plastic (wet); nonsticky (moist); triable 
K386 (dry); common fine tubuLar pores; no mineraL fragments; 

moderately calcareous; very frequent to fine to medium 
roots; smooth, gradual boundary. 

A12 Dark brown, 7.5Y& 3/2 (moist); sliahtly stony and 
11-64cm gravelly loam; crumb structure; plastic (wet);
K387 slightly sticky (moist); friable (dry)l; common fine 

tubular pores; lew fresh sharp gravel, and stones of
 
volcanic origin; strongLy calcareous; frequent fine to
 
medium roots; smooth boundary.
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ASC Dark browng 7.5YR 3/4 (moist); asLghtly stony and 
64-80cm graveLly Loam; crumb structure; plastic (wet); slightly 
K388 sticky (moist); friable (dry); common fine tubular 

pores; few fresh sharp gravel and stones of volcanic
 
origin; strongly calcareous; -common fine to medium
 
Toots; suootht abrupt boundary.
 



----- -------- ------------------------------
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ANAL/TIAL DATA EUR &LT £s0 

No. Depth Hori2on Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frage 2-05 005- <.002 <2 a 
* * mm .002m m m 

K386 0-11 Al - - 37 52 11 all
 
X387 11-64 A f gs 41 42 17 1
 
K388 64-80 AC f gts 39 40 21 1
 

No. pH BC Organic CaCO3 Avail* C E C
 
1:1 mmhos Matter (%) P meq/100 

(S) (ppm)
 

K386 7.5 0.38 10.8 12.8 1490 52
 
K387 7.9 0618 5.3 17.7 11.6 45
 
K388 7e6 0081 4.4 24.3 10.0 42 

------------------ ---- n n n----- n 


(<5% &* 
f-few (5-15% by volume) &-stones (75-250 an) 
tr-frequent (15-40% by volume) b-boulders (>250 am) 
vlr- very frequent (40-80% by volume) 

*vf- very few by volume) g-gravel (2-75 am) 

(from Guidlines L IQ"LL Dt Jr.ZL FAG, 1977) 

S** c-clay s-sand
 
I-Loam si-silt
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WIA'PROFILE SITA MUt 

SITE IniORMATION
 

Classification: TYPIC CALCIORTHID, FINE LOAMY, MIXEWn, ISOTHRAlC
 

FAMILY 
Date and time described: August 23, 1982 

Authors: J. King
 

Location: 3.5km east of the Taizz-Ibb road in the Asyanl area of the
 

Ibb Province, lkm south of the viLlage of Junaid
 

Elevation: 1820m
 

Physiographic positiou= Convex slope
 
TopoZraphy of surrounding country: Mountainous
 

Microtopodraphy: Nil
 

Slope: 140 or 25% 
Land use: Grazing
 

Climate: No information
 

SOIL,INFORMATION
 

Parent material: Calcareous toess and arani*Lc rock
 
Drainage class: Class 4, weLl drained 

Moisture conditions: Profile moist throughout
 

Depth to groundwater: Not known, but no Influence on profile
 

Surface stones or outcrops:
 

Evidence of erosion: Slight ril erosion
 
Salt content: Calcareous 

Human influence: Nil 

GENERAL DESCRIPTION OF THE PROFILE: Not given
 

Profile Description
 

All Dark brown, 10YR 4/3 dark brown (moist); Loam; crumb 

0-12cm 
•K389 

structure; 
friable (dry); 

plastic (wet); 
common fine 

sLightLy sticky (moist); 
tubular pores; no mineral 

fragments; strongly calcareous; frequent fine roots; 

smooth, gradual boundary. 

A12 Dark brown, 10Y 4/3 (moist); slightly graveLLy to 
12-42cu stony loam; crumb atructure; nonsticky (wet),; sLgntLy 

K390 sticky (moist); friable (dry); few fine tubular pores; 

some lime visible on under surface of stones and
 
gravel, few sharp gravel to stones of volcanic origin;
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strongly calcareous; common fine roots; smootht clear 
boundary. 

AGC Yellowish-brown, IOYR 5/4 (moist); slightly gravelly 
42-54cm to stony loam; weak fine subanaular blocky structure; 
K391 nonsticky (wet); slightly plastic (moist); friable 

(dry); few fine tubular pores; some time on 
undersurface of stones and on surfaces of pedal few 
sharp gravel to stone of volcanic origin; strongLy 
calcareous; common fine roots; clear # smooth boundary* 
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ANALTLQ DAk E" SITE "L 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand Silt Clay Class 
>2 mm Frag. 2-.05 .05- <.002 <2 am 

* * mm s002mm mm 

K389 0-12 All - - 40 49 11 L 
K360 12-42 A12 f wB 42 43 15 1 
K391 42-54 A6,C f g s 36 41 23 1 

No. pH EC Organic CaC03 Avail. C E C
 
1:1 mahos Matter (%) P meq/oog 

( ) (ppm) 

K389 7.8 0.22 5.1 17.4 10.0 32 
K390 7.9 0.17 3.8 14.4 11.6 33 
K391 7.6 1.70 3.2 23.3 15.0 47 

*vf-very few (<5% by volume) * g-graveL (2-75mm) 
f-few (5-15% by volume) -- t':e (75-250mm) 
fr-frequent (15-40% by volume) b-boulders (>250mm)
 
vir-very frequent (40-80% by volume)
 

(from i,. e.linna ;L= S Profile r .ntiong 1b77FAO, 

** .c-cLay a-Sand 
I-lo m sl-slLt 
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Classification: USTIC TORRIORTHENT, FINE LOA/Yt 
 MIXEDt ISOTHERMIC
 
FAMILY 
Date and time described: August 25, 1982 
Authors: Jo King
 
Location: 1/mkw south of 
Bayt Aamer about J0km north of Sana on the 
Sana-Amran road 
Elevation: 2 310m 
Physiographic position: Foot of low volcanic hiLl 
Topography of surrounding country: Rolling
 
Microtopography: NiL
 
Slope: 50 or 9%
 
Land use: Liaht grazing
 
CLimate: No information
 

SIL INF!URMATION
 

Parent materiaL: BasaLt and calcareous loes
 
Drainage rlass: Class 4, well drained
 
Moisture conditions: ProfiLe moist throughout
 
Depth to 4roundwater: Not known, but no effect on profile
 
Surface stones or outcrops: Class 5 rubble land
 
Evidence of erosion: Exposure of ro.zk 
 outcrops indicates constant
 
erosion of surface materials. There are fine materials caught down
 
between the rocks.
 
Salt conteiit: None
 
Human influence: Nil
 

GENERAL DESCRIPTION OF THE PROFILE: This profile is located 
in a
 
ba%;at flow. It consists of a recent deposition of loess over material
 
of volcanic origin. There is an apparent accumulation of organic
 
matter Ir tLe upper horizont which lies just below a very recent
 
deposition of fine materialso
 

Profi le Description
 

Dark yel.owLsh-brown, 10YR 4/4 (moist); sandy Loam; 
O-9cm moderate fine subJan.ular blecky to crumb structure; 
KJ92 plasti,. (wet); nons-ticky (moist); aoft (dry); common 

fine tubular pores, few fresh sharp gravel to stones of
 
voLcanic origin; moderately calcareous; commou fine
 
roots; smoothp gradual boundary*
 

C 
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IIAlIb 
9-26cm 


K393 


I1A12 

26-58cm 

K394 


[IIC 

58-93cm 


K395 


rvC 
93-128+cm 

K396 


Dark brown, 7.5YR 3/3 (moist); loam; moderate medium 
subangular blocky to crumb structure; plastic (wet);
 
nonsticky (moist); soft (dry); fewvery fine tubular
 
pores; frequent alightly weathered sharp graveL to
 
stones of volcanic origin; modarately calcareous;
 
common fine roots; smootht gradual boundary.
 

Dark brown, 7.5YM 3/3 (moist); too=; moderate medium to 
fine subangutar blocky structure; friable (wet); 
plastic (moist); very slightLy sticky (dry); few fine 
tubular pores; frequent weathered sharp gravel to
 
boulders of volcanic origin; moderately calcareous; few
 
fine roots; sacothy gradual boundary.
 

Strong brown, 7.5YR 5/6 (moist); loam; modtorate coarse 
to fine subangular blocky structure; plastic (wet); 
slightly sticky (moist); friable (dry); commonn very 
fine tubular pores; frequent sharp slightly weathered
 
gravel to boulders of volcanic origin; moderately
 
calcareous; few fine roots; smooth abrupt boundary.
 

Red, 2*5YR 4/8 (moist); silt loam; moderate coarse to 
fine subangular blocky structure; plastic (wet); 
slightly sticky (moist); friablD (dry); common fine 
tubular pores; large flat white irregular calcareous 
nodules; moderately calcareous; few fine roots;
 
smoothabrupt boundary.
 



467 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) 	 Frag. Coarse Sand Silt Clay CLass 

>2 mm Frag. 2-05 905- <9002 <2 = 
* 	 mn *002m mm 

X392 0-9 C t g ~s 54 35 11 at
 
K313 9-.,6 lI lib fr gts 36 47 17 1
 
K394 26-58 I1A12 tr glsab 38 35 27 1
 
K395 58-93 IIIC fr gab 30 5 25 1
 
L396 93-128+ IYC - - 38 51 11 all
 

No. pH EC Organic G&CO3 Avail. C E C
 
1:1 mmhoo Matter C%) P meq/10og
 

(S) 	 (ppm) 

K3:92 7.7 0.87 2o1 18.9 9 37
 
K393 7o6 1.10 5.8 7.1 9 50
 
K34)4 7.7 0.12 2.1 9o6 8 55
 
K395 7e6 0.35 1.3 8.5 11.6 50
 
K3.96 8.1 0.48 1.10 8o3 10 48
 

*vf-very few (<5% by volume) 	 * g-gravel (2-75mm)
 
f-few (5-15% bv volume) 	 s-stones (75-250mm) 
fr-frequent (15-40% by volume) 	 b-bouLders (>250ma)
 
vfr-very frequent (40-80% by volume)
 

(from G2iaJ49iiaaa ;L= 5oil Rgjflg iDescrintLon FAOI 1977) 

*** 	c-cLay s-sand 
I-loam si-silt 
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all INFORMATIO
 

Classification: VERTIC HAPLUSTOLLI' 
COARSE SILTY, MIXED, ISOTHBRMIC
 
FAMILY
 
Date and time described: August 25, 1282 
Authors: J. King 
Location: In the northern Amran vaLley, 3km northwest of kayda, and 
right next to a VW fourdation Alt Boun Farm weather stution
 
Elevemtion: 25%L
 
Phyaiogra~ic position: Valley
 
Topograph, of surrounding country: Flat
 
Microtopogo'aphy: Nil
 
Slope: 1/2 0 or 1%
 
Land use: Water harvesting
 
Climate: Similar to that of the Al Boun farm
 

Pazent materiu-l: Calcareous Leess 
Drainago class: Class 31 moderately well drained 
Moisture conditions: Dry throughout 
-Jepth to 4roundwater: Not known, but no effect on profile 
Surface stones or outcrops: None 
Evidence of erosion: None 
Salt content: None 
Human infL ence: Land Is kept clear and bunded for water harvesting 

GENERAL DESCRIPTION OF THE PROFILE: This profile is a buried vertic
 
Calclustotl. The upper part of the buried mollic epipedon has been
 
mixed by cracking and sweLling with material from the overlying =Alt
 
cap. A strongly sxpressed caLcic horizon Lies beneath the 
 buried 
mollic epipedon. 

Profile Description
 

IC 	 Yellowish-brown, 10YR 5/4 (moist) and Light yeLlowish
0-14cm 	 brown, 10YR 6/4 (dry); silt loam; weak fine platy
 

structure; plastic (wet); slighty sticky (moist); soft
 
and friable (dry); common fine tubuLav pores; no
 
mineral fragments; strongly calcareous; few fine roots;
 
abrupt, smooth boundary.
 

1397 



IIC 

14-30cm 

K398 


IlAlb 

3U-86cm 

[39 


ItICca 
86-160+cm 
K400 
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Yellowish-brown, IOYR 5/4 (moist) and light yeLlowish
brown, OYR 6/4 (dry); silt loam; moderate medium to 
fine subangular blocky structure; plastic (wet); 
slighty sticky (moist); friuible 'and firm (dry); common 
fine tubular pores; common calcareous pseudomyceLia;
 
strongly calcareous; common fine roots; gradual, smooth
 
boundary.
 

Very dark greyish-brown, 10Y& 3/2 (moist) and dark
 
greyishbrown, IOYR 4/2 (dry); silt; strond 
coarse
 
subangular blocky structure; plastic (wet); sLighty
 
sticky (moist); friabLe and firm (dry); some
 
slickenslides, very few fine tubular pores; 
 common
 
calcium pseudomycelum; strongly calcareous; few fine
 
roots; gradualt smooth boundary.
 

Very pale brownt IOYR 7/3 (moist) and white, IOYR 812 
(dry); silt loam; strong coarse to medium subangular 
blocky structure; slightly plastic (wet); slightly 
sticky (mois-.)3 firabLe and fira (dry); few fine 
tubular pores; 11o mineral fragments; strongly 
calcareous; no roots; gradual, smooth boundary.
 



-------------- -

-----------------------
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No. Depth Horizon Coarse Size 

(cm) Frag. Coarse 


>2 mm Frag. 

* ** 


K397 0-14 IC - -
K398 14-30 IIC - -
K399 30-86 IIAIb - -
K400 86-160+ IIICca - -

No. pH EC Organic C&CO3 

1:1 mahos Matter (%)

(%•) 

K3EI7 .1 0.35 2.i 24.5 
K398 7.9 0.27 0.9 20.5 
K39b 7.9 2.70 2.2 23.4 
K400 7.5 1.50 1.1 24.6 

-

*vf-very few (<5% by volume) 
f-f.aw (5-15% by volume) 
fr-frequent (15-40% by volume) 
vfr-very frequent (40-80% by volume) 

(from Gul ;L= SALL Pruofia 

*** 	 c-clay s-sand 
l-loam si-silt 

Total 

Sand 


2-o05 

mm 


25 


18 
13 


19 

Avail. 


P 

14.0 


12.6. 

i1.6 

1060 


** 

Da erIntion, 

Total Total Texture 
Silt CLay Class 
.05- <0002 <2 mm 

o002mm mm 

52 23 sil
 
69 13 el
 
82 5 S1
 
76 5 all
 

C k C 
meq/100g

( ppm ) 

9 
37
 
38
 

30
 

g-gravel ( 2 -75mm)
 
s-stones ( 7 5 -250mm)
 
b-boulders (>250mm)
 

FAG, 1977) 
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PLL fLE SITE X 

SIT INFORMATIN
 

CLassification: TYPIC TORRIORTHENT, COARSE LOAMY MIXED, ISOTHERAIC
 
FAMILY 
Date and time described: August 2,9 1982 
Authors: J. King 
Location: Ikm north of J~ahda in the-QuI AL Rayadah in the Aaran Valley
 
altevation: 2150m
 
Physiographic position: -oot slope
 
Topography of surrounding country: Mountainous
 
Aicrotopography: Nil
 
Slope: 170 or 30%
 
Land use: None
 
Climate: Similar to Albone farm
 

SOIL INFORAATION
 

Parent material: Calcareous loess and limestone rocks
 
Drainage class: Class 4f well drained
 
Moisture condition)s: Dry throughout
 
Depth to groundwater: Unknownt but no effect on profile
 
Surface stones or outcrops: Class 5 rubble land
 
Evidence of erosion: Moderate sheet erosion
 
Salt content: None
 
Human influence: Nil
 

GENERAL DESCRIPTION OF THE PROFILE: Profile in uniform throughout and
 
consists of colluvia materials at the base of a limestone mountains
 

.Profile Description
 

C Dark yeLLowish-brownt lOYR 4/4 (moist) and yellowish
0-20cm brown, 10YR 5/4 (dry); loam; structureless; plastic
 
K401 (wet); slightly sticky (moist); loose (dry); no pores;
 

frequent fresh Limestone gravel and stone origin;
 
strongly calcareous; no roots; no boundary.
 

IIC Dark yellowish-brown, 10YR 4/4 (imoist) and yellowish
80-l,0cm brown, 10YR 5/4 (dry); loam; structureless; plastic
 
K40j. (wet); slightly sticky (moist); Loose (dry); no pores;
 

frequent fresh limestone gravel to stone Limestone
 
origin; strongly calcareous; no roots; no boundary.
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IIIC 
120-140cm 

K403 

Dark yettowish-brownt IOYR 4/4 (moist) and yellowish
brown, IOYR 5/4 (dry); loam; structuroLess; pLastic 
(wet); slightly sticky (moist); Loose (dry); no pores; 
frequent fresh Limestone gravel to atone origin; 

strongly calcareous; no roots; no boundary. 
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ANALXILCAL DATA E" SITE IS 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 e05- <.002 <2 m 
* * mm o002mm mm 

K401 0-20 C fr 69913 49 36 15 1
 
K402 80-10o0 IIC fr g6s 47 38 15 

K403 120-140 1liC fr s 47 42 11 1
 

No. pH EC Organic C&CO3 Avail. C B C
 
1:1 	 imk-,s Matter (%) P meq/100g 

(s~) (ppm) 

K401 8.1 0.53 2.6 22.0 26 18 
K402 7.7 0.67 2.4 24.3 25 20 
K403 7.8 0.68 2.3 24.5 25 19 

*vf-very few (<5% by volume) a g-graveL (2-75mm)
 
f-few (5-15% by volume) &-stones (75-250mm)
 
fr-frequent (15-40% by volume) b-bouLders (>250m)
 
vfr-very frequant (40-80% by volume)
 

(from Quigl ine jQZ Soil Profile Dription, FAO, 1977) 

* * 	c-clay s-sand 
I-loam si-silt 
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A= INFORMATIOX 

Classification: TYPIC HAPLUSTOLL, 
COARSE LOAMY MIXED, ISOTABWXMIC
 
FAMILY 
Date and time deacribed: August 25t 1982
 
Authors: J9 King
 
Location: Excavated area o,:i 
AltSoun farm, 1km west from UenjLdda In 
the Amran Valley 
Elevation: 2150m 
Physioaraph4c p)osition: Valley 
Topography of surrounding country: Flat
 
Microtopography: Nil
 

° 
Slope: 1 or 2%
 
Land use: Light grazing
 
Climate: Will be obtained from the Al 
Boun farm
 

Parent material: 
Wind-bLaon sand and calcareous Loess
 
Drainage class: Class 4, well drained
 
Moisture conditions: Prof.Le dry throughout
 
Depth to groundwater: Not known, but no 
efft.ct on profle.
 
Surface stones or outcrops: None
 
Evidence of erosion:
 
Salt content: None
 
luman influence: NiL
 

GENERAL DESCkIPTION 
OF THE PROFILE: A Mollisol developed In Loess
 
over sand*
 

Profi .e Description
 

Al Dark yellowish-brownt 
 10YR 4/4 (moist) and yellowish
0-20cm brown, 10YR 5/4 (dry); sandy Loai; 
 strong very coarse
 
K404 
 angular blocty structure; sLighty sticky (wet); plastic
 

(moist); friable and hard (dry); no pores; common
 
calcar-eous pseudomycelia; strongly calcareous; 
 no
 
roots; smooth, gradual boundary.
 

IIAlb Very dark brown# 10YR 2/2 (moist) and very dark greyr

20-54cm 10YR 3/1 and very 
dark greyishr-browng and 10YR j/2

K405 (dry); sandy Loam; 
 strong coarse prismatic to very
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coarse subanjular bLoc.iy structure; BLighty eticky 
(wet); plastic (mois-4); triable (dry); lew :fine tubular 
pores; frequent calcareous pseudomycelia; strongly 
calcareous; no roots; smooth, gradviaL boundary. 

B 
54-31cm 
K406 

Dark yeLlowish-brownt OYR 4/4 (moist) and yellowish
brown, IOYR 5/6 (dry); loamy sand; moderate medium 
subangular bl-,cky structure; ronsticky (wet); slightLy 
hard (moist); friable (dry); few fine tubular pores; 
lew calcareous wycelia; strongly calcareous; no rorjts; 

smooth, gradual boundary. 

LIC 
81-171cm 
K407 

Brownt 10YR 4/3 (moist) and pale brown, 10R 6/3 (dry); 
loamy; weak medium subangular blocky structure; 
nonplastic (wet); nonsticky (moist); soft (dry); few 
tine tubular pores; no mineral fragments; strongly 
calcareous; no roots; 
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AFALTICAL DATA FQR j JM 

No. Depth Horizon Coarse Size Total TotdI T6ta1t Texture
 
(cm) 	 Frag. Coarse Sand Sit* Clay
 
2 mm Frag. 2-.05 .05- <.002 <2 2W 

* ** mm .002mW am 
-------------------- 6_;,, 

9404 0-20 Al - - 67 18 i5 st 
K405 20-54 IIAlb - - 66 20 14 st 
K406 54-81 IIB - - 78 1-6 6 Is 
K407 81-171 IIC - - 90 8 2 1 

No. pH EC Organic CaC03 Avail. C H C 
1:1 	 mmhos Matter (%) P meq/i'0g
 

(%) (ppm)
 

K404 7.1 0.22 1.4 6.5 9 18 
K405 7.2 0.20 1.1 6.7 8 23 
K406 7.3 0.15 1.3 6.0 4 15 
K407 7.5 0.14 1.0 16.0 4 46 

*vf-fery few (<5% by volume) 	 *4 g-gravel (2-7 mAi') 
f-few (5-15% by 	volu-n) s-stonies (75=250an) 
fr-frequent (15-40% by volume) 	 b-otboutrl S (>25064) 
vfr-very frequent (40--80% by volume)
 

(from Guonina r Soall Pfile Description, PA), 197) 

* 	 c-cLay s-sand
 
I-loam si-silt
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SIT INFORMATION
 

Classification: TYPIC USTIFLUVENTv 
 FINE LOAMY# MIXEDt ISOTHE.NIC 
FAMILY 
Date and time described: August 26f Ia82 
Authors: Je King and A. E. Abu Ghunem
 
Location: 
 1/2km north of Rass At Nagel in tne AL Golah subprovince in
 
the mountains Just north of the Amran Valley
 
Elevation: 2460m
 
Physiographic poaition: Depression in exposed bedrock
 
Topography of surrounding country: Mountainous
 
Microtopography: Nil
 
Slope. Flat on the terrace, 10 or 2% between terraces
 
Land use: Used for growing chic peas, barLey, and peas
 
Climate:No information.
 

2"LL INFORMATION 

Parent material: Reworked caLcareous loess 
Drainage class: Class 49 well drained 
Moisture condition: hokist throughout -

Depth to groundwater: Not knowng but no effect on profile 
Surface stones or outcrops: None 
Evidence of erosion: None
 
Salt content: None
 
Human Influence: Tarracing and cropping
 

GENERAL DESCRIPTION OF THE PROFILE: In a form brown siLty materAaL 
over a mollic epipedon. The horizon immediately &bove ti.e buried 
mollic epipedon shows evidence of bioLoglc activity, apparently
earthworms bring 
materieL from the buried Al up In to the overlying 
horizon immediately above It. 

Profile Deac. iptlon
 

IC Dark yellowish-browny 10YR 4/4 (moist); silt loam; 
0-57cm moderate medium subanguLar blocky structure; sticky
K408 (wet); plastic, friable (moist); slIghty hard (dry); 

many very fine to fine tubular pores; no mineral
 
fragments; strongly calcareous; common very fine and
 
medium roots; clear, smooth boundary.
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ICca 
57 -76cm 

K409 

IIC 

76-89cm 


K410 


IIAlIb 
89-107 
K411 

IIAl2b 

107-128cm 


K412 


Soil Survey of the Yemen Arab RepubLAc
 

Dark yellowish-brown, 10YR 4/4 (moist); loam; moderate 
medium to fine subangular blocky structure; sticky
 
(wet); plastic (moist); friable (dry); many very fine 
to fine tubular pores; common calcareous pseudomycelie;
 
strongly calcareous; common very fine and medium roots;
 
clear, smooth boundary.
 

Dark yellowish-brown, 10YR 4/4 (moist); Loam; moderate
 
medium to fine subangular blocky structure; sLighty
 
sticky (wet); plastic (moist); friable (dry); many very 
fine to fine pores; common calcareous psev'domycelia; 
strongly calcareous; common very fine and meilum roots; 
clear, gradual boundary. 

Dark brown, OYR 4/3 (moist); Loam; moderate medium to 
fine subangular blocky structure; sticky (wet); 
plastic (moist); friable (dry); common very fine to 
fine tubular pores; dark soil from underlying horizon 
filling small tubular channels; strongly calcaraous; 
few fine roots; clear, gradual boundarya 

Very dark greyish-brown, IOYR J/2 (moist); silt Loam;
 
strong coarse subanguLar blocky structure; sticky
 
(wet); plastic (moist); friable (dry); common very fine
 
to fine tubular pores; dark soil from underlying
 
horizon filling small tubular channels; strongly
 
calcareous; few fine roots; clear, gradua boundary.
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ANALYTIAL DAaA EM AI= " 

No. Depth Horizon Coarse Size Total Total Total Texture 

(cm) Frag. Coarse Sand Silt Clay Class 

>2 mm Frag. 2-.05 e05- <.002 <2 -a 
* ** mm .002mm mm 

-- - - - - - - - - - - - - - - - - - -

K408 0-57 IC - - 30 50 20 sil 

K409 57-76 ICca - - 30 46 24 1 

X410 76-89 IIC - - 32 44 24 t 

K411 &3-107 IIAlib - - 30 48 22 1 
X412 107-128 IIA12b - - 30 68 2 oiL 

- ------- -------------------------------

No. pH EC Organic CaCO3 Avail. C E C
 

1:1 	 mahos Matter (%) P meq/100g 

(%) (ppm) 

K408 7.8 0.25 1.9 20.3 11.6 19 
X409 7.9 0.16 1.9 187 7.0 26 
K410 7.3 G.16 1.7 13.5 7.0 35 
X411 7o9 0.24 2.5 16.7 7.0 30 
AL412 7.1 0.16 2o4 17.3 6.0 45 

*vf-very few (<5% by volume) ** g-jravel (2-75m.) 

i-few (5-15% by volume) a-stones (75-250mm) 

fr-frequent (15--40% by volume) b-bouldere (>250mm) 

vfr-very Irequent (40-80% by volume) 

(from Q u LSnaa £.r &oiL P Dencripation FA3 1977) 

*** 	c-clay a-sand
 
I-loam si-silt
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SUL PZOEZLE ALML Uz 

[IZ INFORATIQA
 

Classification: TYPIC USTORTHENT, FINE LOAMAY, MIXED, ISOTHiWRIC FAMILY 
Date and time described: August 27, 1982 

Authors: Jo King and A. E. Abu Ghanem 
Location: 6km southeast of Shiban on the Shiban-Sana road 

Elevation: 2370m 

Physiographic position: Man-made terrace on concave slope 

Topography of surrounding country: Steeply dissented 

Microtopogray1y: Terrazcing 

Slope: 1 0 or 33% between terraces 
Land use: Cropping wheat and alfalfa 
Climate: No information 

aUIL i QEMATIL_ 

Parent materiaL: CaLcareous loess and basaltic rock 
Drainage class: CLass 4, well drained 

Moisture conditions: Profile moist throughout 
DAsth to groundwater: Not known but no effect on profile 
Surface stones or outcropa: Class 1p fairly stony, but 6 0 Wi of surface 

covered with gravel or stones 

Evidence of erosion: Some slight gully erosiou where terraces are not 
maintained 

Salt content: None 
Human influence: Terracing and cropping 

GENERAL DESCRIPTION OF THL PROFILE: 

Profile Descriptioa
 

Ap Dark brown, 10YR 4/3 (moist); slightly gravelly Loam;
 
0-13cm weak medium subanguLar blocky to crumb structure;
 
k413 slighty sticky (wet); plastic (moist); friable, soft 

(dry); few line tubular pores; very few fresh sharp 

gravel of volcanic origi, moderately calcareous; 

common fine roots; clear, smooth boundary. 

IlAlb Dark brown, 10YU 4/3 (moist); -slightly gravelly Loam; 
13-32cm moderate medium prismatic to moderate medium subangular 
K414 blocky structure; slighty sticky (wet); plastic 

(moist); triable (dry); few fine tubular pores; few 
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fresh gravel of volcanic origin; strongly calcareous; 
few fine roots; gradual, smooth boundary.
 

IIC Dark yellowish-brown IOYR 3/4 (moist); slightly 
32-78cm gravelly oe.m; moderate coarse prismatic structure; 
K415 sLighty stick.7 (wet); plastic (moist); triable (dry); 

few fine tubular pores; few fresh gravel of volcanic 
.origin, some pottery fragments; strongly calcareous; 
few w\ediuw to fine roots; cleart smooth boundary. 

l1lCca Very dark brown, lOYR 2/2 (moist); slightly gravelly to 
78-141cm stony loam; moderate coarse prismatic to moderate 

K416 coarse subangulaz, blocky structure; slighty sticky 
(wet); plastic (moist); friable (dry); few fine tubular 
pores; few fresh gravel to stones of volcanic origin# 

nuserous calcareous pseudomycetlia; strongly calcareous; 

no roots; clear, smooth boundary. 
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ANALYTLAL AIAL EMR A%=. "2 

No. Depth Horizon Coarse Size 
(cm) Frag. Coarse 

>2 mm Zrag. 

S *n 

£413 0-13 Ap 2 a 

K414 13-32 I-IIAlb f 9 

I415 32-78 IIC f g 

K416 78-141 IIICca f gs 


No. pH BC Organic CaC03 
1:1 	 mmhos Matter (%) 


(%) 


K413 7.8 0.22 1e7 7.5 
K414 7.5 0.13 1.5 9.0 
K415 7.6 0.27 1.5 9.0 
K416 7.7 0.25 2.0 8.7 

*vf-very few (<5% by volume) 
f-few (5-15% by volume) 

fr-frequent (15-40% by volume) 
vfr-very frequent (40-80% by volume) 

(from 9MjLjijinea fLr SI C.UIrJ]~q 

*** c-clay s-sand 
I-loam si-silt 

Total Total 	 Total Texture
 
Sand Silt Clay Class 

2-.05 .05- <0002 <2 am 

mm . 0 0 2.m Am 

40 44 16 1 
38 42 20 1 
40 38 22 1 
38 42 20 1 

AvaiL.. C E C 
P meq/100g 

(ppm)
 

14 45.0
 
5 46.5 
S 50.5 
5 48.0 

** 	 g-gravel (2-75mm) 
s-stones. ( 7 5-250mm:) 
b-boulders (.>250mrm)
 

Deucrintian 9, PAO#. 1B.77.), 
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ACIL OUELLE I= Am 

9119 IXFOMATION
 

Classification: VEmTIC HAPLUSTOLLI FINE LUA dY MIXED, ISOMESIC FAMILY 
Date and time described: August 27, 1982 
Authors: J. King and A. EB Abu Ghanem 
Location: Northeast on Sana, 15km from Shiban on the Sana-Shibau road. 
Elevation: 2510m 
Physiogrephic position: Plain 
Topography of surrounding country: Flat 
'licrotopography: Low terracing 
Slope: 20 or 4% 
Land use: SorgulL 
Climate: No information 

9o1L IVFORMATION
 

Parent material: Calcareous Loess and volcanic rocks
 
Drainage class: Class 41 well drained
 
Moisture conditions: Hoist below 90cm
 
Depth to groundwater: Not known, but no effect on profile
 
Surface stones or outcrops: Class 01 no stones
 
Evidence ol erosion: Slight sheet erolson
 
Salt content: None
 
Human Influence: Cropping and terracing
 

GENERAL DESCRIPTION OF THE PROFILE: A buried soil showing strong
 
development with organic matter accumulation in a buried Al. Then an
 
underlying horizon with red hue and clay skins over a horizon with
 
brighter chroma and finally a strongly expressed Ca horizon.
 

Profile Description
 

Ap Dark brown, IOYR 3/4 (moist) and strong brown, 7eSYR
 
0-18cm 4/6 (dry); Loam; moderate medium subanguLar blocky to
 
K417 crumb structure; slighty sticky (wet); plastic (moist);
 

friable and sLightly hard (dry); no pores; few fresh
 
sharp gravel to stones of volcanic origio; strongly
 
calcareous; few fine roots; clear, smooth bouudary.
 

Dark browng 7.5YR 3/4 (moist) and brown, 7.5YR 5/4
 
18-43cm (dry); Loam; moderate medium to fine subanguLar bLocky
 
X418 structure; sLightly sticky (wet); plastic (moist);
 

C 
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slightly hard and friable (dry); no porej; very few 
fresh gravel to stonas of volcanic origtn; strongly 
calcareous; few fine roots5 clear, smooth boundary* 

ICca 
43-57cm 

K419 

Dark brownt 7.5YR 3/4 (moist) and strong brown, 7.5YI 
4/6 (dry); loam; strong coarse subangular blocky 
structure; slightly sticky (wet); plastic (moist); 
friable and slightly hard (dry); no pores; no mineral 

fragments; strongly calcareous; few fine roots; clear 
smooth boundary 

IlAib 
57-80cm 

K420 

Dark brown, 7.SYR 3/4 (moist) and dark brownt 7.SYR 3/2 
(dry); clay loam; strong medium prismatic to strong 
medium subanguLar blocky structure; slightly sticky 
(wet); plastic (moist); friable, slightly hard (dry); 

few fine tubular pores; common fine small irregular 
white calcareous nodules; strongly calcareous; few fine 
to medium roots; gradual, smooth boundary. 

IlBtb 
80-109cm 
K421 

Dark reddish-brown, 5YR 3/4 (moist) and dark brown, 
7.5YR 3/2 (dry); clay Loam; moderate medium subangular 
bLocky structur-e; sliahtly sticky (wet); plastic 
(moist); firm (dry); no pores; few large irregular 
white calcareous nodules; strongly calcareous; no 
roots; gradual, smooth boundary. 

.1'.IB 

109-137cm 
K422 

Strong brown, 7.5YR 4/6 (moist) and dark brown, 7.5YR 
3/2 (dry); sandy clay loam; moderate medium subangular 
blocky structure; slightly sticky (wet); plastic 
(moist); 4'riable (dry); few fine tubular pores; few 
large irregular whito calcareous nodules; strongly 
calcareous; no roots; clear, smooth boundary. 

11ICca 
137-139cm 
K42J 

Reddish-brown, 5YR 4/4 (moist) and Light brown, 7.5YR 
6/4 (dry); sandy clay loam; moderate medium subanguLar 
blocky structure; - (wet); plastic (moist); friable 
(dry); common line tubular po7es; frequent wamthered 
gravel to stones of volcanic origin; strongly 
calcareous; no rootoi; clear, smooth boundary. 



AN CAL, J2"A EM &MLTh Al 

No. Depth Horizon Coarse Size Total Total Total Texture
 
(cm) Frago. Coarse Sand Silt Clay Class
 

>2 mm Frago 2-05 .05- <.002 <2 m
 

* am .002mm mm
 

K417 0-18 Ap - - 50 34 16 1 
K418 18-43 C - - 46 38 16 1 
K419 43-57 ICca - - 50 16 1 
1420 57-80 IlAlb - - 30 30 40 cl 
K421 80-109 1lBtb - - 26 36 38 cl 
K422 10b-137 IIIB - - 38 38 24 1 
X423 137-139 IIlCca - - 46 42 12 1 

No. pH EC Organic CaC,3 Avail. C E C
 
1:1 	 amhos Matter (%) P meq/100g
 

( ) (ppm )
 

K417 7o4 0.25 2.2 10.0 7 31.5
 
K418 7.8 0.14 1.7 9.6 11.6 32.5
 
K419 7.8 0.23 1.6 8.7 7 26
 
K420 7.7 0.42 1.7 10.8 1 45.5
 

K421 705 1.60 1.2 7.9 1 40
 
K422 7.5 0.43 1.7 7.7 2 41
 

K423 7.3 0.55 1.4 1.3 1 43
 

*vf-very few (<5% by volume) 	 * i-gravel (2-75mm)
 
f-few (5-15% by volume) 	 5-stones (75-250mm) 

fr-frequent (15-40% by volume) 	 b-boulders (>250mm)
 
vfr-very frequent (40-80% by volume)
 

(from fi 1lde gn fr Sall Eraj$" DesriL2jtiy FAO, 1877) 

** 	 c-clay 8-sand 
I-loam si-silt 
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hW ILLs~ £ 

SIT INFORMATION 

Classification: USTOLLIC CALCIORTHID, FINE LOAMYj 
 MIXEDt ISOTHERMIC 
FAMILY
 
Date and time described: August 27, 1982
 
Authors: J. King and A. Ea Abu Ghanem
 
Location: 16km southeast of Shiban on 
the Sana-Shiban road.
 
Elevation: 2520m
 
Physiographic position: Plain
 
Topography of surrounding cauntry: Flat
 
Microtopography: Low terraces
 
Slope: 10 or 2%
 
Land use: Light arazing
 
Climate (calculated): No information
 

92L INFORNAXION
 

Parent material: Calcareous loess and volcanic rocks
 
Drainage class: Class 4, well drained
 
Moisture conditions: Dry throughout
 
Depth to groundwater: Unknown, but no effect on profile
 
Surface stones or outcrops: Class 01 very slightly stoly
 
Evidence of erosion: Slight sheet erosion
 
Salt content: None
 
duman influence: Terracing and cropping
 

GENERAL DBSCRIPTION OF THE PROFILE: Calciorthid with 
strongly
 
expressed calcic horizon and silt cap*
 

Profile Description
 

Ap Dark yelLcwish-browng 10YR 4/4 (moist) and yellowish
0-13cm brown* 10¥R 5/6 (dry); sandy loam; -weak medium
 
K424 subangutar blocky structure; slightly sticky (wet);
 

slightly plastic (moist); triable, soft (dry); very few
 
line tubular pores; few fresh sharp gravel and stones
 
of volcanic origin; strongly calcareous; few fine
 
roots; cleart smooth boundary*
 

hIAl Dark brown, 10YR 4/4 (moist) ada brown, 7.SYR 5/4 
13-50cm (dry); clay loam; moderate medium prismatic to moderate
 
K425 medium subangular bLocky structure; slightly sticky
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(wet); plastis (moist); friable, h-'-d (dry); very few 
tubular pores; very few fresh gravel to stones, common
 
calcareous pseudomycelia; strongly calcareous; very few 
medium roots and common very fine roots; clea.*, wavy 
boundary. 

1ICca Very pate brown, 10YR 8/3 (moist) and white, 1OYR 8/1
 
50-100cm (dry); silt loam; moderate medium subangular blocky
 
K426 structure; slightly sticky (wet); plastic (molfn±);
 

friable (dry); very few very fine tubular pores; very 
few fresh gravel to stones; strongLy calcareous; very 
few very fine roots; cleart wavy boundary. 
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ANALTICAL DZA E" &M
 

No. Depth Horizon Coarse Size Total Total Total Texture 
(cm) Fraig. Coarse Sand Sit Clay CW.ass 

>2 am Frag- 2-.05 05- <.002 <2 m 
mma* .002mm mm 

K414 0-13 lAp I aV9 64 28 8 at 
K415 13-50 IIA1 vf gs J2 36 32 
K416 50-100 liCca vf gs 22 60 18 siL 

No. pH EC Organic CaCO3 Aval. C E V
 
1:1 	 amhos Matter (%} P meq/100g 

(%) (ppm) 

X424 7.4 0411 1. 14.3 2 22
 
K425 7.6 0.96 1.9 12.8 2 65
 
K426 7.6 0.96 1.94 21.5 5 20
 

*vf-very few (<5% by volume) ** d-jsraveL (2-75mm) 
f-few (5-15% by 

volume) a-stones (75-250mm) 

Ir-frequent (15-40% by 
volume) b-boulders (>250=m) 

vtr-very frequent (40-80% 
by volume) 

(from Gid9eLlnenua tnr L;CJL ±J.J1 Descrinton, 
FAO, 1977)
 

*** 	c-clay s-sand
 
I-loam si-silt
 

ci 
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To classify olls according to Soil Taxonomx (1975), estimates of 
the soil climate regimes are necessary. A computer program following 
NewhaLl"s model (1972) processes monthly air temperature and 
precipitation data to make these estimates. Howeverv these data 

especially temperature datay aro scarce in Yemen. In order to make 

estimates of the soil climate regimest nine stations for which 
temperature da.ta aee available were used to correlate temperature with 
elevation. This relationship is caed to estimate the soil temperat re 

regime and calculate potential evapotranspiration. Available 
precipitation data are then used to estimate Boil moisture regimes. 
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S~ctIcn 1 

ZH~nan O BEUZIi NQM=B 99ALQiL AN A5LIU ACLA JLLQU 

The definitions of the taxa In Slj Ilx MX (1975) include a 
number of climatic parameters of soils which 
are used at different
 
categorical levels. 

The primary reason for using soil climates is that they are the
 
causes of many other properties* climate Is 
 ono of the major

pedogenic factors. Furthermore, some soil characteristics are only
 
meaningful when they 
are considered in an area restricted to a detined
 
sol climate; therefore 
sell climate has a powerful differentiating
 
effect and climatic regimes are often 
more suitable than other
 
properties for creating kingdoms within the classification system.
 

Another no less Important reason for 
the use of soil climatic data
 
Is to w.ke the taxa meaningful for Interpretation purposes by defining
 
units In such a way that major soil Limitations for plant jrowth are
 
Implied in the system.
 

A third advantage of introducina6 soil climate data into
 
classification is 
 that uniform# extensive geographic areas may be
 
recognized on small-scale maps. This facilitates the preparation of
 
generalized soil 
maps that can be easily in*orpreted# particularly for
 
crops which are restricted by climate to certain areas.
 

In spite of these reasons for introducing soil climatic properties

Into the system, many disadvantages exist. The difficulties a"e
 
mainly operational and relate to the 
 limited amount of Information on
 
climate usually available to soil surveyors. Field observations of
 
soil temperature and moisture conditions are often lacking and many

criteria for differentiating soil climate regimes depend on seasonalLy
 
changing variables which require observations for extended periods of
 
time.
 

However, the lack of precision in the data on soil moisture regimes

should not be a barrier to prevent existing information although

sketchy, from reaching users who must 
make decisions on land use. The
 
purpose of using incomplete deta is to reduce 
the risks of making
 
errors, 
not to eliminate them completeLy. luformation with known
 
limitations may perhaps lead to better 
decisions than those made with
 
no information at alL. The objective ot 
this study is to extract from 
climatic observations what Is useful for predicting soil moisture
 
regimes and to delineate the geographic areas where comparable soil
 
climatic conditions may occur.
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One of the methods used to achieve this purpose is based on
 
mathematical models which simulate the water movement in soils under
 
changina weather conditions.
 

FAILXN NEHLL, U9EL QF. COMPUTATION QF_ SOL MO1ITURF, &ZkILX& 

The model which is used to compute moisture regimes according to
 
Soil Taxonomy Is practically identical to the model developed by Dr.
 
Franklin Newhall (1972). It considers an hydrological profle
 
retaining 200mL of available water diided into eight Layers. The
 
second and the third layer form what is called the moisture cortrol
 
section.
 

Newhall's system is designed to serve the pre l.minary
 
identification of moisture regimes in areas where ctima'ic data are
 
Limited and where Information on temperature and raInfalL are
 
available only on a monthly basis. Potential evapotranspiration is
 
Introduced into the model fullowing Thornthwaitels method tor its
 
calculation.
 

The lack of detailed Input data does not allow accurate estimates
 
of soil potentials tor crop production. The model cannot predict crop
 
growth during various development atages. These prediction models
 
need almost daily or hourly inputs.
 

Newhall's model nevertheless provides an approximate method to
 
determine moisture regimes, especially for areas where only
 
preliminary estimates are needed. It should be pointed out that the
 
criteria and the soil mosture regime classes are only intended to be
 
used for subdividing soil taxa at different levels of Soll Taxonomy,
 
and not to create a now climatic classi.!ication.
 

IMITATIO QE UM 

In the present computations, Thornthwaite's (148) potential
 
evapotranspiration weas used to estimate the removal of water from the
 
soil. In all Instancev the soil temperature was calculated by adding
 
2.5-C to the mean annual air temperature. This is often considered
 
inadeq-iate for soils of arid regionsf and figures as high as 4-'5-C
 
have been proposed as appropriate for these regions. The amplitude of
 
temperature cariation at 50cm depth between winter and summer was
 
reduced by 33% of the difference bctween air temperatures tor the same
 
seasons. The season's months were December, January and February for
 
winter and June, July, and August for summer.
 

Temperature amplitude variations between winter and summer are
 
critical values in distinguishing between "iso-" and "non-lso"
 
(temperate) temperature regimes. Howevert the relationship between
 
seasonal air temperature and soil temperature variations is not weLl
 
understood and the method applied here to relate them may not be the
 
most accurate. It is used because studies on the geography of soil
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climates have shown 
 that it produces a close, although not perfect,
 
correlation with the separation between 
summer and winter rainfall in
 
regions with little topographic reliet and because the non-iso limi.
 
often corresponds with the distribution of plants which need seasonal
 
chilling for optimum production. For these reasons the limit given on
 
the map between iso and non-iso should be ccnsidered a first
 
approximation. Note that this criterion saparates XerIc moisture
 
regimes (Mediterranean) from subtropical 
 areas with Ustic moisture
 
regimes.
 

There are other limitations. Thornthwaite's method may have
 
several drawbacks, particularly in tropical areas and In regions where
 
elevation has a marked Influence on air temperature. Howevert since
 
Newhall's model was originally calibrated with 
Thornthwaitels method
 
for moisture regime classifications in Soil Taxonomy no correction
 
factors for evapotranspiration have been introduced in 
the modeL.
 

Moisture regimes are defined on the basis of conditions existing in 
the moisture control section which is Located well below the surface
 
horizons in the profile. The topsoil is not considered. For this
 
reason, immediate interpretation on the availability of water 
for
 
plants at a certain time of the year is not recommended without
 
additional information on the moisture conditions prevailing In the
 
topsoil. In other cases, consideration of deep horizons from which
 
crops may extract water is essential to determine the water-supplying
 
power of soils; they have not been considered in this mathematical 
model.
 

The caLcuLations are made for deep soils in which rant penetration 
Is not restricted by pans or contacts at shallow depth. As a rule the 
model uses a profile deep enough to store 200mm of water between
 
permanent wilttin point and field capacity.
 

The calculated moisture regime Is only valid tor soils which are 
well drained, ie. where water can freely percolate through the 
profiles. No aquic moisture regimes are considered by the modeL 
because it does not Include information on poor drainage conditions.
 
Where these exist 
 in the field, they may modify the calculated
 
moisture regime drastically.
 

1he wodel assumes that aLl rainfall Is effective and percolation of
 
water through the profiles Is unrestricted. Storage of water as snow
 
on top of The soil is not considered In the model.
 

The mathematical model assumes all rainfall enters the soil as 
Long
 
as the moisture profile is below field capacity. Rainfall in excess
 
o- moisture storage capacity Is nonsidered runoff ,-nd ignored. The
 
model 
does not consider gains by inflow. in semi-arid and arid
 
environments with littLe vegetationt, such -.s Yement runoff may
 
considerably change the moisture conditions in the solLs, 
 making them
 
drier than the model calculations would indicate. 
 On the other hand
 
inflow In water-harvesting situations may considerably shift the
 
actual moisture conditions to more humid regimes than the ones
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obtained in the caLcuLations. Therefore, moisture regimes implied In
 
the names of the soils given In the sols legend mmy differ
 
significantly from the calculated onesa. The "field" conditions always
 
prevail with respect to the estimations resulting from the
 
calculations.
 

The computation assumes that all months have 30 days and that a
 
year only has a total of 360 days.
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Section 2 

CLASSE QE 22U E ZB1ili (SOLL ZX&XMrMX, JAM) 

The following soil temperature regimes are used in defining cLasses
 
at various categorical levels* All definitions are taken verbatim
 
from Soul Taonm (1975)9 Only those regimes which are Likely to
 
occur in Yemen are listed here.
 

If the name of a soil temperature regime has the prelix ioot the
 
mean summer and winter soil temperature for June, July, and August and
 
for December, January, and February differ by less than 50C at a depth
 
of 50cm or at a lithic or paralithic contact, whichever is shallower.
 

A tentative soil touperature regime called negathermic has been
 
proposed to the ICOMMORI committee (which oversees tropical climate
 
amendments to Soil Teo->-nomy) by Je Comerma for soiLs of Venezuela. A
 
megathermic regime has a mean annual soil temperature of 28 0 C or
 
higher. It has been used in some of the classifications here for
 
recognizing classes An Foil temperature regimes in Yemen, particularly
 
for soils of the Tihama. The computer program on which this
 
publication Is based did not recognize the megathermc or
 

isomegathermic regimes and in its caLcuLations they are grouped with
 

the hyperthermic and the isohyperthermic.
 

MR LC
 

The mean annu.l soil temperature is 80 C or higher but Lower than 
150C (59 0 P) and the difference between mean summer and mean winter 
soil temperature is more than 5 0 C at a depth of 50cm or at a Lithic or 
paralithic contact, whichever Is shallower. 

The mean annual soil temperature is 15 0 C (59 0 F) or higher but lower 
than 220C (72 0 F), and the difference between mean summer and mean 
winter soil temperature Is more than 50 C at' a depth of 50 cm or at a 
lithic or paralithic contact whichever is shaLlower.9 


HYPERTHERMIC
 

The mean annual soil temperatuve Is 220C (72 0 F) or higher# and the 
difference between mean summer and mean winter soil temperature In 
more than 5 0 C at a depth of 50cm or at & lithic or paraLlthic contact, 
whichever Is shallower. 
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The mean annual soil temperature is 80C or hiigher but Lower than

150C (590F), and the difference between 
the mean winter and summer
 
temperatures In less than or equal to SOC* 

The mean annual soil temperature is 1S°C or higher but lower than
22 0k (72 0 F), and the difference between the mean winter and summer 
temperatures is less than or equal to SOC. 

.I-jOHYPERTHERMIC
 

The mean annual soil temperature is 22 0C or higher, and the

difference between 
 the mean winter and summer temperatures is less 
than or equal to SOCS 
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Section 3 

L4 E AQLL N UUM SEUMM ( 2LL MAJIRMX, 1AZT) 

The followin& descriptions of the soil molature regime classes are
 
taken verbatim from ZgoA 
 I C 1975). The computation does not 
consider soils thut have restricted drainage and therefore the aquic 
moisture regime Is not Included In this study. 

"The moisture reimns are defined in terms of the grcundwater level
 
and In terms o2 the presence or absence ol water held at 
a tension <15
 
bars In the moisture control section by periods of the 
year. It is
 
assumed in the definitions thut the soil 
supports whatever vegetation

It is capable of supporting. In other words, it crops,
Is In grass, 
or native vegetation; it is not being fallowed to Increase the amount 
of stored moisture, nor is it being irrigated by =n. These cultural 
practices affect the soil moisture condition as Lobg as they are
 
continued. 

"It has been conventional to think In terms of three soil moisture
 
regimes. 
 In one, the soil Is saturatedo In another, the amount of 
water Is enough to cause Leaching, and in the third# no leacing 
occurs. In the leachIng regime some water moves through the soil at 
some time during the year and moves on down to the moist substratum.
 
In the nonleaching regime, water moves into the soil 
but Is with.drawn
 
by v-po.-anspiration, leaving precipitated 
carbonates and more
 
solubLe salts. Between these two regimes there 
 Is another possible 
one in which there is alternation from year to year; Leaching occure 
in c-me years but not in all. For consideration of the losses of 
soluble materials or their accumulation in cap cs or sc horizonsp
these concepts are adequate* For the understanding ol biologicaL 
processesp they leave much to be desired. A soiL can be subject to
 
Leaching winter
in the when it is too cold Ion optimum biologic
 
activity, and it can be too dry in 
most of the summer for significant

biologic activity. The result is a relatively wide carbon-nitrogen
 
ratio.
 

"The soil moisture regime, as the 
term is used here, Pefers to the
 
preser ,e or absence either of groundwater or of water held at a
 
tension <15 bars In the soil 
or In specific horizons by periods of the
 
yers Water held at a 
 is not 

keep most mesophytic plants alive. 


tension of 15 bars or more avaiLable to
 
The availability of water also Is
 

affected by dissolved saltse A 
soil may be saturated with water that
 
is too salty to he available to moat pLants, but it TiouLd seem better 
to call such a soil salty rather than dry. Consequently, we consider 
a horizon to be dry when the moisture tension is 15 bars or more. it 
water Is held at a tension of <15 bars btt more than zero, we comsider
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the horizon to be moist. A soil may be continuously moist in some or
 
all horizons throughout the year or for some part of the year. It may
 
be moist in winter and dry In summer or the reverse. In the northera
 
hemisphereq summer refers to the months of June, JuLy, and August, and
 
winter means December, January and Februarys A soil or a horizon is
 
considered to be saturated with water when water stands in an unlined
 
borehole close enough to the soil surface or to the horizon in 
question that the capiLlary fringe reaches the surface or the top o
 
the horizon."
 

Although the aquic moisture regime is not considered in this studry 
its definition from S Taxoom (1975) is given below. 

"The aquic (L. aUgu11 water) moisture regime implies a reducing
 
regime that Is virtually free oS dissolved oxygen because the soil is
 
saturated by groundwater or by water of the capillary fringe. An
 
aquic regiAe must be a reducing one. Some soil horizons, at timest
 
are saturated with water while dissolved oxygen Is present, either 
because the water is moving or because the environment is unfavorabLe 
foi micro-organisms. For example, if the temperature is <10C such a 
regime is not considered aquic." 

ARI&IQ A92 TIR 

"These terms are used for the same moisture regime but in different
 
ca-tegories of the taxonomy.
 

"In the arldic (torric) moisture redime, the moisture control
 
section in most years is 1. Dry In all parts more than hal2 the time 
(cumulative) that the soil temperature at a depth of 50 cm is above 
5 0 C; and 2. Never moist in some or all parts for as long as 90 
consecutive days when the soil temperature at a depth of 50 cm is
 
above 8OC.
 

"Soils th"* have an arldic or a torric moisture regime are normally
in arid climates. A few are in semiarid climates and either have 
physical properties that keep them dry, such as a crusty surface thea 
virtually precludes infiltration of water, or they are very shallow 
over bedrock. There is LittLe or no leaching in these moisture 
regimes, and soluble saLts accumulate -.n the soil If there is a source 
of tnems 

"The limits of soil temperature exclude from thes_ moisture regimes 
the very cold and dry regions of Greenland and adjacent IsLands. Such 
fragmentary data are available on the soils of those regions that no 
provision is made for their moisture regimes In this tazonomy." 
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"The udic (L. 
 3A;Ut humid) moisture regime implies that In 
most
years the soil moisture control utction is 
 not dry in any part for as
long as 90 days (cumulative). 
 If the mean annual soil temperature is
lower than 
22 0 C and if the mean winter 
and mean summer soiltemperatures at 
 a depth of 50 cm differ by SoC 
or moret the soil
moisture control section is not dry in all parts for as Long as 45onsecutive days in the 4 months that 
 follow the 
summer solstice in 6
or more years out of 10. In addition, the udic moisture regimerequires, except for short periods, a three-phase system, 
 solidliquid-gas, In part, but not necessarily in all, of the soil when the 
soil temperature is above 5 0 C. 

"The udic moisture regime is 
common 
 to tle soils of humid climates
that have weLL-distributed rainfall 
or that have enough rain in 
summer
that the amount of stored 
moisture plus 
rainfaLl is approximately
equal to or exceeds the 
 amount of evapotranspiration. 
 Water moves
down through the soll 
at some 
time in most years.
 

filf 
precipi:ation oxceeds evapotranspiration in 
 all months of most
years, there are occasional brief pelods when some stored moisture Isused, but the moisture tension rarely becomes as great as I bar in the
soil moisture control 
section. 
 The water moves through the soil In
all months that it 
is not frozen. This extremely wet moisture regimeis called perudic (L. per, throughout in time# L. jIAd[M moist). The
formative element ad is used in the names of most taxa to indicateeither a udic or 
 a perudic regime. The term nnrii 
 is not used in
names of taxa, 
but is used In the text if 
At is relevant 
 to the
 
genesis of the soils. 

"Note that 
on the monthly basis, 
the perudic regime shows 
a surplus
every month of the year. 
 Obviously, If calculations were made on 
a
daily basis, 
there would be short periods of withdrawal."
 

"The ustic (L. jAgIjUg burnt, Lmplying dryness) moisture regimeintermediate between the aridic and the 
is
 

udic regime. The concept is
one of Limited moisture, but 
the moisture is present 
at a time when
conditions are suitable for plant 
growth. 
 The ustic moisture regime
Is not applied to soils that 
 have cryic 
or pergelc temperature

regimes, which are 
defined later.
 

"l the mean 
annual soil temperature Is 
 220 C or higher or if the
mean 
summer and winter soil temperatures differ 
by <5 0 C at a depth of
50 cmt 
 the soil moisture control section In the ustic moisture regime
is dry 
 in some or aLL parts for 90 or more cumulative days 
 in most
years. 
 But the moisture control section 
is moist in some 
 part for
more than 180 cumulative dayst 
 or it is continuously moist 
 In some
 
part for at 
least 90 consecutive days*
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"If the mean annual soil temperature Is lower than 220 C and It the 
mean summer and winter soil temperatures differ by SOC or more at a 
depth of 50 cm, the soil moisture control section -n the ustic regime 
Is dry in some or all parts for 90 or more cumulative days In most 
years. But it is not dry in all parts for more t"n half the time 
that the soil temperature is higher than 50 C at a depth of 50 cm (the 
arldic and torric regimes). ALso, It is not dry in alL parts for as 
Long as 45 consecutive days in the 4 months that follow the summer
 
solstice in 6 or more years out 
 of 10 if the moisture control section
 
is moist in all parts for 45 or more consecutive days in the 4 months
 
that follow the winter solstice in 6 or more years out of 10 (xeric 
regime).
 

"In tropical and subtropical regions that have either one two
or 

dry seasonal summer and winter have 1litLe meaning. In those r'gions,
 
the ustic regime is that typified in a monsoon climate that has at
 
Least one rainy season of 3 months or more. In temperate regions of
 
subhumid or semiarid cLimateo, the rainy seasons are usually spring
 
and summer or spring and fall but never winter. Native plants are
 
mostly annuals or they have a dormant period while the 
soil Is dry."
 

XERIC
 

"The xeric moisture regime (Or. awmat dry) is that typified in
 
Mediterranean climates, where winters are 
moist and cool and summers
 
are warm and dry. The moisturet coming in winter when potentLaL
 
evapotranspiration is at a minimum, is particularLy elfective 
for
 
leaching. In a xeric moisture regime, 
 the soil moisture control
 
section is dry in all parts for 45 or more consecutive days within the
 
4 months that follow the summer solstice in 6 or more years out of 10.
 
It is moist in aLL parts for 45 or more consecutive days within the 4
 
months that folLjw the winter solsticat in 6 or more years out of 10.
 
The moisture cantrol section is moist 
in some part more than half the
 
time, cumuLative, that the soil temperature at 
a depth of 50 cm is 
higher than SOC9 or In 6 or more yearn out of 10 it is moist in some 
part for at least 90 consecutive days when the soil temperature at a 
depth of 51 cm is continuously higher 'than 8OC9 In additiont the mean 
annual soil temperature is lower than 22 0 C, and mean summer a.d mean 
winter soil temperatures differ by S 0 C at depth of 50 cm oror more a 

at a Lithic or paralithic con-sactj whichever is shaLLower."
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Section 4
 

The estimation of soil moisture and 
soil tearerature regimes In
 
Yemen is crucici for the c.)rrect classification of soils according to
 
SiA X&&gA&BX (USDA-SCS, 1975). Newhall (1972) developed a computer
 
program *o make these estimates, using monthly temperature and

rainfall data. However, these data are scarce* 
Monthly rainfall data
 
are available for a few years at 
 forty sites in Yemen, wh l.a monthly

temperature datu have been recorded at nine sites only (Table 11e1).
An average annual rainfall map made using these data Is shown in
Figure 11.2. To make full use of the data available, the sites with 
temperature data were used to correlate temperature with elevation
 
and this relationship was applied to estimate soil 
 temperaturas at 
sites with known elevations* 

E§X"TQ QQL~ TJEMPW~AUU R9QIM= RX ELEVAIO UE 911a 

Nine stations In Yemen have mean annual air 
temperature and

elevation data available 
(Table 11.1). The mean annual soil
 
temperature was estimated 
from the mean annual air temperature by

adding 2.5 0 C* Thes.3 data were statistically processed and regression

equations were determined for elevation 
and mean annual. soil
 
temperature.
 

( 6%) was 

involving elevation and elevation squared terms. This equation is
 
T=32-1-0e069E-0-022E2
 

The highest R 9+/- value achieved with an equation
 

, where T is the mean annuaL soil temperature le
 
degrees Celsius and E is elevation ir hectometers (=100m). Hovevert
 
this equation was 
 found to result In altitude boundaries for
 
temperature regimes; at elevations that were clearly out 
of Liae with
 
field experience in Yemen. The most important reason gor this pas

probably the Lack of data in the 100-2000m elevation range--only TAzz
 
data at 1500m are available.
 

In or.-ler to select the best regression Aquation the Yemen climatic
 
situation was considered. The temperature decrease with elevation is
 
primarily a result of adiabatic cooling as winds from the Red Sea and
 
Gulf of Aden rise over the mountains. The cdJabatic cooling rate
 
(also known as the lapse rate) is linear, depending on the amount of
 
moisture in the air masse For dry air masses, the adiabatic lapse

rate is 1°C per 100 meters elevation. For wet air masses, the Lapse
 
rate can be as low as 0.4 0C/100m (Petterssen, 1640). The adibati
 
heating rate (when an air mass descends Into a valley) is the same for
 
both wet and dry air masses, and it As the .dry adiabatic lapse rate,
 
1.0 0 C/100m.
 



503 

Figure i I.1 
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Table 11.1: Observed annual air temporaturet estimated mean annual 
soil temperature and elevation for nine stations in Yemeno 

Observed Estimated
 
mean annual mean annual
 
air tempt soil temp. Elevation 'Years 

Sttios (O) (2&Q) (a) oce 9A" 
Al Hudaydah 29.6 32.1 13 1 26 
Kamaran 2b.6 	 32.1 20 1 
 26
 
At Zuhra 30.O 32.5 70 5 6
 
Taiz.z 23.6 26.1 1500 3 10+
 
Amran 14.6 17.1 2190 4 1
 
Sana 15.1 17o6 2300 ? 6
 
Kitab 1009 13.4 2550 4 1
 
Ma'ier 15.3 17.8 2583 4 2
 
Rabat 11.4 13o9 2743 2 2
 

Sources: 	1-Nava Weather Services. 1974. Worldwide AirfieLd Summaries*
 
2-Land Resources Development Centre. 1979o Montane Plains and
 
Wadi Rima Project Reports 
3-Wernstedt, F. 1972. World Climatic Data.
 
4-Gibb, Sir Alexander and Partners. 1979. Development of
 
Wadis Bana and Rasyan Stage I.
t 


5-Tipton and KaLmbach, Ince 1979. Development of Wadi Mawr.
 
Appendix B.
 

Applied to this situationg the adiabatic lapse rates suggest that a 
linear rate would serve satisfactorily as a general lapse rate for 
Yemen. This linear approximation is best for areas along the mountain
 
front, where adiabatic cooling Is most important. It is less accurate
 
for highland areas, particularly in areas of steep relief, In these
 
areast adiabatic heating and cooling take place at varying rates as
 
the air rises afd faLls over the topographyo
 

A linear 	equation was used to approximate the Lapse rate for Yemen. 
The equation is T=323-0.657E where T= estimated annual soil 
temperature In degrees Celsius and B is elevation in hectometers. The 
Lapse rate is 0.6570 C/100m This is about midway between the wet and 
dry adiabatic lapse rates (Figure 11.3). The correlation coefficent 
for the linear regression is S4%. 

The equation given aboee was used to assign soil temperatures to
 
elevations* Thus soil temperature regimes c.n be assigned to
 
elevation ranges. These elevation ranges are given in Table 11.2,
 
Using Table 11.2, soil temperature regimes can be estimated for sites
 
where only elevations are known. A soil teiperature regime map based
 
on this table Is given in Figure 11.4.
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Figure 11e3: Graph o2 mean annual soil temperature (oC) versus 
elevation Cm) for nine stations In Yemen. ALso ehown are the dry
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the temperature regimes. 
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Table 11.2: Elevation ranges for iso-temperature regimes (Soil
 
Taxonomyg 1975) appropriate for the clasification of soils in Yemeve
 

Temperature Range of mean annual Estimated range
 

regie &@JJ teuaratur (2&) 91 aleationa (R) 

Isomesic 8-15 3790-2725
 
Isothermic 15-22 2725-1660
 
Isohyperthermic 22-28 J660-745
 
Isomegathermic* >28 745 and below
 

* proposed new soil temperature regime
 

Using this table* the elevation of Kitab suggests that Kitab should
 
be isothermic. However, the results for the year for which data are
 
available show Kitab as isomesic. Kitab Is known for its unusually
 
cold temperatures. This may be a result of the immediate topography
 
around Kitab. This points out the care with which these estimates
 
should be used. The generalizations made here need to be interpreted
 
in the light of each individual situation.
 

For most stations for which average monthly temperature data were
 
availrblel the temperature regimes calculated ao iso-temperature
 
regimes. This means that there Is little seasonaL difference (Less
 
than 5 0 C between winter and summer) in the soil temperature. Al
 
Zuhra, for which monthly temperatures for individual years were
 
availablev was iso- two years and non-Lo another two years. Maribp
 
for which data are a combination of observed data and data darived
 
from the patterns of nearby stations (Agrar und Hydrotechnik, 1980) is
 
also non-iso as are nearby stations in Saudi Arabia and South Yemen.
 
The computer output for these stations Is given in Section 5, Climate
 
Table Set G. These data suggest that latitude and Location either
 
east or west of the mountains are the primary influences on whether or
 
not an area Is Lo or non-Lo. However, insufficient data make It
 
difficult to clearly delineate the boundary In Yemen. For the
 
purposes here, it is assumed that all temperature regimes to the west
 
of the eastern thermic/hyperthermic boundary are Lso-# while the area
 
to the east of this boundary are not.
 

gall"1:0L Q MOISTURE 21RGMF,?11ol, 


Two computer programs were available to estimate soil moisture
 
regimes for Yemen. The first uses mean monthly temperature and
 
rainfall data averaged over a number of years to estimate a single
 
soil temperature and moisture regime for that set of years. The
 
second uses data from each of several years Individually to produce a
 
separate temperature and moisture regime estimate for each year. Both
 
programs print out soil moisture calendars for the years for which
 
they estimate temperature and moisture regimes. Thn second program
 
also gives an overall estimate of the temperature and moisture regimes
 
for the years given based on a "truth tablet" which tests the moisture
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Figure 11.4
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calendars for the probability of occurrence of moisture conditions
 
specified in the definitions of Soil Taxonomy. These conditions are
 
jiven at the end of this appendix. 

Monthly rainfall and elevation data were available for the stations 
listed In Table 11.4. The mean monthly air temperatures were
 
calculated by producing linear regresson equations for each of the
 
twelve months in the me.nner described for annual soil temperatures.
 

The calculated temperatures were then used in estimating the soil
 
moisture and temperature regimes.
 

A summary of the estimated temperature and moisture regimes are
 
given in Tables 11.3 and 11.4. Table 1I.3 jxlves results for stations
 
for which observed temperature data are available, and Table 11.4
 
gives results for stations for which temperature data were calculated
 
on the basis of elevation. A map of the estimated moisture regimes Le
 
given in Figure 11.5.
 

Table 11.3: Results for sites with obse-ved rainfall and precipitation
 
data.
 

Etimated Estimated 
19,teteomneraturea re.gigme ZULg~tU&cf C&&Ia 

At Hudaydah Isohyperthermic Aridic
 
At Zuhra Isohyperthermic Arldic
 
Amran lsothermic Aridic 
Kamaran Isohyperthermic Aridic
 
Kitab 1somesLc Udic 
Ma' bar Isothermic Ustic 
Rabat Isomesic Udic 
Sana Isothermic Aridic 
Taizz Isohyperthermic AridLc
 

LIITATIOs DE 1UE XDDIL 1Ai XEE 

The Newhall model used in making the soil climate estimations has 
several Important limitations when applied to Yemen. It assumes that 
there are no significant gains or Losses of rainfall due to runoff or 
Inflow. This is commonly not the case In Yemen, particularly along
 
the Tihama mountain front and aLong wadis in the mountains. Much of 
the precipitation along the Tihama mountain front probably flows onto 
the Tihama before it can infiltrate Into the subsoil. Thereforet the 
ustLc areas aLong the mountain front may be drier than predicted by 
the model and the wadi area near the front are probably more moist.
 

The same may be true in areas along mountain wadis. However, in 
the mountainsp water runoff is significantly affected by terracing 
Water remains In the terraces more readily than it would on an 
unterraced slope. The computer-estimated moisture regimes probably 
are more accurate In terraced areas because the precipitation is made
 
more effective by the terraces. In water-harvesting situations#
 
terraced areas may be moister than predicted by the computer model.
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Table 11.4: Elevation 

with monthly rainfalL 


Elev-

ation 


5Jt (a) 
Ad-Darb 2750 
At Mahabisha 1600 
At Mahweet 2100 
Ash-Shajrab 2770 
At Tur 200 

BanI Uwair 2100 

Belt At Fatami 2000 

Belt Al Fulelh 800 

Dawran 2900 

Dhaf 2625 

Dhamar 2770 

flaJJah 1650 

Huth 1850 

[bb 1800 

;hamir 2350 

MareM 2375 

Rhizwa 2400 

Rlhab 1500 

Sakaln 2230 

Samah-Al-Uya 2500 

Sanaban 2300 

Sbibam 2650 

ShIhara 1250 

Sumara 1800 
Surdud 250 

Udain 1500 

Wadi Al Har 2300 

Washa 500 

Yarim 2400 

Zabid 240 

Zabid Camp 240 


and estimated soil moisture reMmes for sites
 
data in Yemn.
 

Calculated 
Number mean Estimated BEstxated 

of years annual soil temperature moisture 
" temperature zeszim 
4 15.0 Isomesic Ustic 
2 22.5 1sohyperth. Ustic 
1 19.3 Isothermic Ustic 
5 14.9 lsomesic Aridic 
2 3108 Isohyperthe Ustic 
2 19.3 Isothermic Aridic 
5 10.9 Isothermic Aridic 
4 27.8 1sohyperth. Aridic 
2 14o0 Isomesic Udic 
3 15.8 Isothermic kridic 
5 14.9 Isomesic Ustic 
2 22.2 Isohyperth. Uatic 
2 20,. Isothermic Aridic 
8 21e2 Isothermic Udic 
2 17.6 Isothernic Ustic 
5 17o4 Isothermic Aridic 
5 17.3 Isothermic Aridic 
7 23.2 isohyperth. Aridic 
2 18.4 Isothermic Ustic 
5 16.4 Isothermic Aridic 
5 16.6 Isothermic Arldic 
2 15.6 Isothermic Ustic 
1 240b isohrperth. Arldic 
7 21.1 Isothertiic Ustic 
2 31.5 Isohypertho Aridic 
6 23.2 Isohyperth. Aridic 
1 17.9 Isethermic Aridic 
1 29.8 Isohyperthe Arldic 
8 
6 

10 

17.3 
31.5 
31.5 

Isothermic 
Isohyperth. 
Isohyperth. 

0stic 
Aridic 
ArLdic 

- - - - - - - - C m241-
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section 5 

911MAZE XAhL m A: COMPUTATION ZAALM RAMA 91 OWEB1Bf iQMZ"X 

The A set of tables gives the results of climatic regime
estimationa foT the nLne stations Lioted in Table 
1.1le 'The data used 
in aking these tables are rainfut and temperature Qbservations 
averaged over the number of yeas given in Table 11.. The results 
are given as a single estimation for an average year for each station. 
Also given Is a soiL moisture calendar for each ata-tIon ":or the 
average year* 

STATIONS:
 

Al Budaydah Ma'bar 
Al Zuhra Rabat 

Amran San& 
Kamaran TaIzz 
Kitab 



STATION : &L HUDAYD&H LATIrUDE : 140 446 

INPUT D~r&: JAN FEB MAR APR MAY 
 JUN JUL AUG SEP OCT NOV DEC
 
PRECIPITATION: 
 5.0 5.0 2.5 2.5 215 1-3 12.7 2.5 2.S 2.5 10.1 22.9

TEMPER&rURE : 25.5 25.8 27.5 28.9 
 31.3 32.5 33.0 32.7 32.5 30.8 28.1 26.1
 

ouTpuT : CALCULATED EVAPOrRANSP[R&TION ACCORDING ro THORNrEwAiTE 
98.6 95.2 148.0 156.3 181.4 
185.8 191.4 187.6 176.0 168.5 144.8 10..7
 

ANNUAL RAINFaLL : 72.0ma 
 ANNUAL EV&POTRANSPKRATION :1346.2mm
 

Sal-, rEAPER&rURE REGIME &T 
50 CM DEPTH ESrItATED FROM AIR TEMD.DArA
 
BY &DD[ C 2.SC TO 
kNNUAL VEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL rEMPERArUREs * SEASONS WHEN SOIL TEMPERATURE * * 
* (DEGREES CENrIRA&DES) * IS HIGHER tHAN * 
**$**************4********** FIVE DEGREES * EIGHT DEGREES * REGIME * 

* ~DIF
*ANNUAL SUMMER WINTER FEREN
 
* 
 CE *BEGIN LENGTH *BE3IN LENGTH * 
* * (DAYS) * (DAYS) * 
* 32.1 34.1 29.5 4.6 * 360 * 360 * ISOHYPERra.* 

MOISTURE CONDITION CALENDAR
 
(1 = DRY 2 = PARTLY DRY 3 = MOIST)
 
ONrH 1-------- >11-------- >21------ >30 DAYS
 
JAN 1111111111 1111111111 1111111111
 
FEB 111111111 1111111111 1111111111
 
VAY 1111111111 1111111111 1111111111
 
JPR 1111111111 1111111111 1111111111
 
JUY 1111111111 1111111111 1111111111
 
JUN 1111111111 1111111111 1111111111
 
JUL 1111111111 1111111111 1111111111

AUG 1111;1111L1 11L111111 I111111111
 
SEP 1111111111 1111111111 111IL11111
 

OCT 1111111111 1111111111 111111111
 
NGOV 111111111L 1111111111 1111111111
 
DEC 1111111111 1111111111 1111111111
 

*NUMBER OF CUMULATIVE DAYS THAT * HIGHEST NUMHER OF CONSE-* #
 
*THE MOISTURE CONTROL SECTION *SECUTIVE DAYS THAT MCS IS*
 

*DURING ONE YEAR*WHEN SOIL TEMP.* 
MOIST IN * DRY *MOIST * MOISTURE *
 
S [is &BOVE 5 DEG. *SOME PARTS *AFTER *AFTER *
 

REGIME
* DRY MOIST MOI * DRY mcIsr mu * IN WHEN*SUMMER*WINrER*
 
OR Sr* OR Sr * ONE TEMF* SOL- 4 SOL- *
 

* DRY * 
 DRY *YEAR > 8 *STICE *STICE * 

* 360 0 0 * 360 0 0 * 0 * 0 * 120 * 0 ARIDIC 

COMPUTED BY FORTRAN PROGRAM VW08 
MARCk 1976 DATE :03/25/82 

L 



STATION : 
&L ZUHRA 
 LATIrUDE : 
Ise 441 
 N
INPUr DATA: 
 JAN 
 KAU APR
PRECIPITATION: 
FEB MAY JUN JUL
5.2 AUG SEP
4.7 OCT
0.5 NOV
TEMPERATURE : 25.7 

1.6 9.8 4,7 38.4 34.1 
DEC
 

26.3 28.0 30.6 13.2 42.9 8.9
32.8 34.1 0.1
33.7 
 33.7 
32.7 31.2 28.6 
 26.4
OUTPUT 
 CALCULATED EVAPOTRANSPIRATION 

93.4 

ACCORDING To rHORNraUAITE
99.3 
L52.2 171.8 1s..6

ANNITAL RAINFIL,L 

194.9 200.5 193.3 178.8 169.7 144.1
: 164.1mm 108.0
ANNUAL EVAPOrRANSP1RATION 1 0 0
: 3 .6mm
 
SaIL rEgPERATULE 
REGIME AT 50 CM DEPTH ESTIMATED FROM AIR 
rEAP.D&rA
 
BY &DDxN3 2.5C TO ANNUAL MEAN &ND REDUCING AMPLiruDu BY A 
FACTOR 0.66
 

* 
 MEAN SOIL TEMPERATURES 
*
* (DEGREES CENrIGRADES) 
SEASONS WHEN SOIL TEMPERATURE
* IS HIGHER THAN ,
 

, 
 * * FIVE DEGREES 
* EIGHT DEGREES *DIP- REGIME 
, * 
*ANNUAL SUMMER WINTER FEREN
* * 

2E *BEGIN 
 LENGTH 
*BE3IN
* LENGTH
'DAYS) * * * (DAYS) 
* * 32.8 35.0 29.9 .
5.I 
 360 *
 

MU3ISTURE CONDITION CALENDAR
(1 = DRY 2 = PARTLY DRY 
 3 = ioisr)
MONr 
 I--------
 >11--------
 >21------ >30 
 DAYS
JAN 11111lIII1 
 1111111111 1111111111
 

MAR 
 1111111111 
1111111111 
1111111111
APR 
 1111111111 
1111111111 
111111111
JUN
MAY 1111111111
111111111 11111111111111111111 
11111111111111111111
 

JU L 1111111111 1111111111
JUN 11 1 1 1 111 1 11 11 11 1111111111
. I 1 1 1
AUG 
 1111111111 11111L1111 1111111jii
 
SEP 
 1111111111 
 111111111 
1111111111

OCT 
 1111111111 
1111111111 
1111111111
NOV 
 1111111111 
1111111111 1111111111

DEC Il 1111111111 1111111111


111111l 


*NUMBER OP CUMULATIVE DAYS Tf&T 
* HIGHEST NUMBER OF CONSE-*
*THe MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT MCS IS*
 

is
*DURING ONE YEAR*WHEN SOIL TEMP.*
&S* *S0ME PARTS *AFTER *AFTER **
 
BOVE S DE3. 
 MOIST IN 
 *DRY 
 *uOISr
* ********************************** MOISTURE * 

DRY UOIST M31 REGIME* DRY MOiSt woI * IN VHEN*SUm¥ER**IkTER*

ST
* OR * OR ST * ONE * TEMP* SOL- *SOL-
 * * 

DRY O
36 0 0 60 DRY *YEAR >
0 8 *STICE *srCE
0 *
 0* 
 120 * 0 
 * ARIDIC
 
COXPUTED BY FORTRAN 
PROGRAM VWO8 
94ARCH 
1976 DATE :03/2S/82
 



STATION : AMRAN 
 LATITUDE*: 154 45' N 
ZNIUT DATA: JAN FEB WAR APR 
 MAY JUN JUL AUG SEP OCT NOV
PRECIPITATION: 0.0 14.9 65.4 56.1 49.0 4.5 14.0 

DEC
 
63.2 5.5 0.0 
 10.0 0.0
TEMPERATURE : 10.8 13.4 15.8 
 15.6 17.6 18.3 18.9 
 17.9 14.9 12.3 10.0 
 9.2
 

oUrPur 
 CALCULATED SVAPOTRANSPIRATION ACCORDING TO THORNrHWAITE
 
35.2 45.3 65.2 64.6 82.3 84.8 92.2 
82.1 59.3 44.3 30.8 
27.8
ANNUAL RAINFALL : 282.6ma 
 ANNUAL EVAPOT.kANSPIRATION : 
714.0mm
 

SOIL TEMPERATURE EL3IE AT 
50 CX DEPTH ESTIMATED FROM AIR 
TEMP.DAr&

BY ADDING 2.SC TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPER&rURES * SEASONS WHEN SOIL TEMPERATURE *
 
* (DEGREES CENTIGRADES) * 
 IS HIGHER THAN 
 * * 

FIVE DEGREES * EIGHT DEGREES * REGIME *SDIF-
 * * * * 
*ANNUAL SUMMER WINTSR FEREN
 
* -E *13EGIN LENGTH *BE3IN LENGTH * * * 
 * (DAYS) * (DAYS) * 
* 17.1 19.6 14.& 4.8 * 360 * 
 360 * ISOTHERAIC * 

WTUQR CONDITION CALENDAR
 
(I = DRY 2 = PARTLY DRY 3 = uoZsr)

OKTM I--------->11 ------- >21------ >30 DAYS
 
JAN 1111111111 111111i11 1111111111
 
FEB I11L111 1111111111 1111111111
 
MAR 1111111111 1111122222 2222222222
 
APR 2222222222 2222222222 2222222222
 
MAY 2222222222 2211111111 
1111111111
 
JUN 1111111II1 1111111111 1111111111
 
JUL 1111111111 11 
 11111111
 
AUG 1111111111 1111122222 2222222222
 
SEP 2222222211 111111111I 
 111111111
 
OCT 1111111111 1111111111 1111111111
 
NOV 1111111111 1111111111 1111111111
 
DEC 1111111111 1111111111 
1I111 II
 

*NUMBER OF CUMULATIVE DAYS THAr 
* HIGHEST NUMBER OF CONSE-* 
 S
*THE MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT MCS IS*
 

*DURING ONE YEAR*WHEN SOIL TEkP.* 
MOIST IN * DRY *MOIST * MOISTURE * 
* IS * ABOVE 5 DE3. *SOME PARTS *AFTER *AFTER * ,
 
* DRY MOIST 01 * DRY MOIST MOI * REGIMEIN WHEN*SUMKER*WINTER* 
 * 
* OR ST * OR ST * ONE TEMP* SOL- * SOL-*


DRY * DRY *YEAR > 8 
*STICE *STICE * 

LAn 

* 280 80 0 * 2R0 80 0 * 57 * 
 57 * 52 * 0 * ARIDIC * 

COMPUTED BY FORTRAN 
PROGRAM VWOS ,MARCH 1976 
 DATE :03/25/82
 



STATION : CAMARAN 
 LATITUDE : 15 
 209 N
 

INPUT DATA: 
 JAN FEB MAR APR 
 MAY JUN JUL AUG SEP 
 OCT NOV DEC
PRECIPITATION: 
 5.0 3.0 
 2.5 2.S 2.5 1-3 
 12.7 17.8 
 2.5 2.5 10.1 22.9
TEMPERATURE 
 : 25.5 25.8 27.S 
28.9 31.3 32.5 33.0 
32.7 32.5 30.8 28.1 26.1
 

ON
OurPur : 
 CALCULATED EVAPOTRANSPIR&TION ACCORDING TO 
THORNTHVAITE 
95.7 95.2 
148.0 IS7.8 186.5 189.3 198.5 189.3 
178.8 166.9 140.4 107.5
 

ANNUAL RAINF4LL : 87.3ma 
 ANNUAL EVAPORANSP[R&AIoN :1353.8mm
 

SOIL TrEiPERATURE RE3IME AT 
50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY ADDING 2.5C TO ANNUAL MEAN 
AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES * SEA3ONS WHEN SOIL TEMPERATURE 
 ** (DEGREES CENTIGRADES) * IS HIGHER THAN 
 * 

FIVE DEGREES * EIGHT DEGREES * REGIME 
* ~D[F-* 

*ANNUAL SUMMIER UWINTER FENEN* CE *BEGIN LENGTH *BE3IN LENGTH * * 
* 
 (DAYS) * (DAYS) *
 
* 32.1 34.1 29.5 4.6 * 360 * 
 360 * ISOHYPERTH. 

MOISTURE CONDITION CALENDAR
 
(1 = DRY 2 = ?ARTLY DRY 3 MMOIST)
 
MONTH I -------- >11-------->21------
 >30 DAYS
 
JAN 
 111111111
 
FEB 1111111111 
11111111 1111111111
 

MAR 11111111jI 1111111111 1111111111
 

MAY 111111 1I11111111 1111111111
 

JUL 1111111111 1111111111 1111111111

SEP 1111II111 1111111111 1111111111
AUG 111L111111 1I1111'11 1111111111
 
NOP 1111111111 
111111111 1111111111
OCT 1111111111111111 £I 1 liiiii111!l
 
NOV 11111 1111111111
 

DEC 1111111I1 1111111111 1111111111
 

*NUMBER OF CUMULATi$;E 
DAYS THAT * HIGHEST NUMBER OF CONSE-*
 
#THE MOISTURE CONTROL SECTION 
 aSECUTIVE DAYS THAT 
MCS IS* 
 * 

*DURING ONE YEAR*RHEN SOIL TEMP.* MOIST IN * DRY *MOIST * MOISTURE *
 
* 
 IS ABOVE 5 DEG. *SOHE PARTS *AFTER *AFTER * 
 *
 

DRY W0jST 
*********4** ********~**$**4**44~$ REGIME*
*~***OI * DRY MOIST MOI * IN WHEN*SUMMER*WINTER* 

* OR ST * OR ST * ONE TEMPt SOL- * SOL- * 
 *
 
DRY 
 DRY *YEAR > 8 *STICE *STICE *
 

* 360 0 0 * 360 0 0 * 0 * 0 * 120 * 0 * ARIDIC.
 

COMPUTED BY FORTRAN PROGRAM 
VW08 MARCH 1976 
 DATE :03/25/82
 



STATION : KirAB 
 LATITUDE : 140 191 u
 

INPUT DATA: JAN FEB MAR APR WAY JUN JUL AUG 
 SEP OCT NOV DEC
PRECIPITATION: 
 0.0 0.0 36.0 99.0 23.0 6.0 139.0 221.0 
73.0 0.0 2.0 16.0
TEMPERATURE : 6.9 9.6 11.7 11.6 14.1 13.9 13.7 13.2 12.7 9.2 
 7.8 6.9
 

oUrPur : CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNTHWAITE 
29.5 39.0 54.7
55.2 71.5 69.1 69.3 60.0
65.8 41.7 33.2 29.2
 

ANNUAL CAINFALL : 615.0mm 
 ANNUAL EVAPOTRANSPIRATrON 
: 618.3mm
 

SOIL TEMPERATURE RE3IME AT 50 CM DEPTH EStiMATED FROM AIR TEMP.DArA
 
BY ADDING 2.SC TO 
ANNUAL MF&N AND REDUCING AKPLITDE BY A FACTOR 0.66 
MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * 

* (DEGREES CENTIGRADES) * IS HIGHER THAN * * 
S 
 FIVE DEGREES * EIGHT DEGREES * REGIME * 
* DIF- * 
 * * 
*&NNUAL SUMMER WINTER FEREN
 
* cE *BEGIN LENGTH *BE3IN LENGTH * 
* (DAYS) * (DAYS) *
 
* 13.4 15.1 11.3 3.8 * 
 360 *12 FEB 284 * ISOMESIC $ 

SOIL TEMPERATURE CALENDAR 
 MOISTURE CONDITION CALENDAR

(-: T<5 ; 5: 5<T<8 ; 8: T>8) (1=DRY 2=PARTIALLY DRY 3=MOIST)


DAYS I-------- >11--------
 >30 I------->21- >--- MONTH >11-------- >21------ >30
SS55555555 
 55S55555 555555555 JAIl 333333U333 3333333333 3333333333
 
5555555553 5888888 8888888888 FEB 3333333333 3333333333 3333332222
 
8888888882 8888888888 8888888888 
 MAR 2222222222 2222222222 2222222222 
8888888888 888888F888 8888888888 APR 2222222222 2222233333 3333333333
8888888888 8888888888 8888888888 MAY 3333333333 3333333333 3333333333 
8888888888 888888&s888 8888888888 JUN 333322222 2222222222 2222422222
 
8888888888 888888888S 8888888888 JUL 2222222222 2222233333 3333333333

8888888888 8888888888 8888888888 AUG 3333333333 3333333333 3333333333
 
8888888888 8888888888 8888888888 
 SEP 3333333333 3333333333 3333333333
 
8888888888 8888988888 8883888888 OCT 3333333333 3333333333 3333333333
 
8888888888 8888888888 8888855555 NOV 3333333333 3333333333 3333333333
 
ssss55ssss 5555555S55 
5555555555 DEC 
 3333333333 3333333333 3333333333
 

*NUUBER OF CUMULATIVE DAYS THAT * HIGHEST NUMBE9 OF COHSE-* 
 * 
*THE MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT UCS IS*
 

*DURING ONE YEAR*WHEN SOIL TEMP.* MOIST IN * DRY *MOIST * MOISTURE 
IS ABOVE 5 DEG. *SOME PARTS *AFTER *AFTER * 

DRY MOIST MOI * DRY MOIST MoI * IN WHEN*SUMMER*WINTER* 
OR ST * OR ST * ONE TEMP* SOL- * SOL- *
 DRY * DRY *YEAR > 8 *STICE *STICE * 

0 89 271 * 0 89 271 * 360 * 284 * 0 * 56 * UDIC * 

COMPUTED BY FORTRAN PROGRAM VW08 
 MARCH 1976 
 DATE :03/25/82
 



STATION 
: M&'BAR 
 LATITUDE 
: 14@ 470 N
 
IMPUr DATA: 
 TAN FEB MAR 
 APR MAY
PReCIPETATION: JUN JUL AUG SEP
2.0 7.0 55.0 61.0 39.0 OCT Nov DEC
4.0 40.0 97.0 
 6.0 116.0
TEMPERA TURE : 11 - 8 1 5

370 0.0
 
5 1 2 . 2 1 6. 7 1 7 . 6 6 1 Z . 1 L 1. 7 1. 3
 

OUrPUT 
 : 
 CALCULATED EVAPOTRANSPIRATION ACCORDING rG THORNTHWAITE
37.4 40.1 
 59.1 68.3 
77.6 80.2 
85.9 81.0
4 68.3 55.6
ANNUAL RAINFALL : 39.6 36.0
64.Omm 
 ANNUAL EVAPOTRANSPIRATION 
: 729.2mu
 
SOIL TEmPER&TURE REGIME AT SO CM DEPTH ESTIMATSD FROM AIR TEMP.DArA
 

By ADDING 2.SC TO ANNUAL MEAN kND REDUCING AMPLITUDE By A FACTOR 0.66
M
MEAN SOIL TEMPERATURES 
* 

* SEASONS WHEN SOIL TEMPERATURE
(DEGREES CENTIGRA&ES) , ** 
 IS HIGHER rHAN 
 *
 
* D I - :* FIVE DEGREES *
* EIGHT DEGREES *• REGIME 
 * 
*&NNUAL SUMMER WINTER FEREN
* Cs *BEGIN LENGTH 
*B9EIN 
 LENGTH
* * 
 *
 * 
 (DAYS) * 
 (DAYS) * * 17.8 19.8 * IS.5 4.3* 
 360 *
 

MOISTURE CONDITION CALENDAR
(1 = DRY 2 = PARTLY DRY 
 3 - MOIST)


MONTH 
 I-------- >11-------- >21 ------ >30 DAYS
JAN 2222222222 2222222222 3222222222
 
FEB 
 2222222222 2111111.111 
1111111111

MAR 1111111111 1111122222 2222222222
 
APR 2222222222 2222222222 2222222222

MAY 2222222222 1111111111 1111111111
 
JUN
JUL 1111111111 1111111111
1111111111 1111111111
1111111111 11111111L1
 
AUG 1111111111 
1111122222 2222222222
 
SEP 2222222222 2222222222 2221111111
 
OCT 111111111I 
 1111122222 2222222222
 
NOV 2222222222 2222222222 2222222222
 
DEC 2222222222 2222222222 2222222222
 

*NUMBER OF CUMULATIVE DAYS THAT * HIGHEST NUMBER OF CONSE-**THE MOISTURE CONTROL SECTION * 
*SECUTIVE DAYS THAT MCS IS* 
 *
 

*DURING ONE YEAR*WHEN SOIL TEMP.* 
MOIST IN 
 * DRy
* IS *MOIST * MOISTURE ** &BOVE 5 DEG. *SOME PARTS *AFTER *APTER * 
 ,
 

*DRY MOIST MOE DRY moTrmox REGIME* 
* * IN WHEN*SUaXER*WINTER**OR ST*


• DRY OR ST * ONE TEMP* SOL- *
DRY SOL- *
*YEAR > 8 
*STICE *STICE *
 

* 151 209 0 151 209 0 * 116 * 116 * 
 45 0 * aNTIC
 

COMPUTED BY FORTRAN PROGRAM VWO8 
,MARCH 1976 
 DATE :03/25/82
 



STATION : RABAT LATITUDE : 140 476 N
 

.INPUT DATA: JAN FES MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
 
PRE3IPIrATION: 6.0 18.0 46.0 109.0 70.0 23.0 
 70.0 166.0 44.0 106.0 45.0 14.0 
TEMPERATURE : 7.9 8.5 11.4 11.5 14.5 14.8 13.813.9 	 13.5 I1.t 8.7 7.7
 

ourpur CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNrHWAITE
 
32.8 32.5 51.9 52.4 68.6 70.8 73.8 67.4 62.6 49.8 35.9 31.5 

ANNUAL RAINFALL : 717.0mm ANNUAL EVAPOTRANSPIRATION : 629.9mm 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.D&rA
 
BY ADDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES. * SEASONS WHEN SOIL TEMPERATURn * * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * * 
#************************** FIVE DEGREES * EIGHT DEGREES * REGIME * 

* 	 ~DIP-** 
*ANNUAL SUMMER WINTER FEREN ****************************************4** 
* CE *BEGIN LENGTH *BEGIN LENGTH * *
 
* * (DAYS) * (DAYS) * *
 

13.9 15.8 11.6 4.2 * 360 *5 FEB 316 * ISOKESIC * 

SOIL TEMPERATURE CALENDAR MOISTURE CONDITION CALENDAR 
(_: T<5 ; 5: S<T<8 ; 8: T>8) (I=DRY 2=PARTIALLY DRY 3=MOIST) 

DAYS 	1 -------- >I -------- >21------ >30 MONTH 1--------- > 11-------- >21------>30
 
5555555555 5555555555 5555555555 JAN 3333333333 3333333333 3333333333
 
5555888888 8888888888 8888888888 FEB 3333333333 33333353.;Z 3333333333
 
8888888888 8888888888 8888888388 MAR 3333333333 3333333333 3433333333
 
8888888888 8888888888 8888888888 APR 3333333333 3333333333 3333333333
 
8888888888 8888888888 8888888888 MAY 3333333333 3333333333 3333333333
 
8888888888 8888888888 8888888888 JUN 3333333333 3333333333 3333333333
 
8888888888 8888888888 8888838888 JUL 3333333333 3333333333 333a333333
 
8888888888 8888888888 8888888888 AUG 3333333333 3333333333 3333333333 
8888888888 8888888888 8888888888 SEP 3333333333 3333333333 3333333333 
8888888888 8888888888 8888838888 OCT 3333333333 3333333333 3333333333 
8888888888 8888888838 8888888888 NOV 3333333333 3333333333 3333333333 
8888888888 8888888888 555555S555 DEC 3333333333 3333333333 3333333333 

*NUMBER OF CUMULATIVE DAYS THAT * HIGHEST NUMBER OF CONSE-* * 
*THE 	MOISTURE CONTROL SECTION *SECUTIVE DAYS THAT MCS IS* *
 

*DURING ONE YEAR*WHEN SOIL TEMP.* MOIST EN * DRY *MOIST * MOISTURE * 
* IS * ABOVE 5 DEG. *SOME PhARTS *AFTER *AFTER * 
 *
 

***********~*******~,.******************.***** REGIME* 
* DRY MOIST MOI * DRY MOIST MOI * IN WHEN*SUMMER*WINTERW * 
* OR ST * OR ST *ONE TEMP* SOL- * SOL-*
 
* DRY * DRY *YEAR > 8 *STICE *STICE * *
 

0 0 360 * 0 0 360 * 360 * 316 * 0 * 120 * UOIC * 

COMPUTED BY FORTRAN PROGRAM VW08 ,MARCH 1976 DACE :03/25/82
 



0 

STATION : SANA 
 LATITUDE : 150 24' N
 

INPUT DATA: JAN FEl MAR APR MAY JUN JUL AUG 
 SEP OCT NOV DEC
PRECIPITATION: 2.7 6.7 
 15.9 86.7 54.6 7.0 87.4 80.4 2.6 0.0 25.7 8.7
TEMPERATURE : 12.8 
 15.0 16.6 16.9 18.8 
 20.5 20.5 19.8 18.8 
 15.5 14.0 11.6 


oUTPUr : CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNFHWAITE 
38.0 46.6 62.7 65.2 83.4 94.0 97.5 
 88.6 76.7 54.7 43.3 
 32.1


ANNUAL RAINFALL : 379.4.m 
 ANNUAL EVAPOTRANSPIRATION : 782.8mm
 

SOIL TEMPERATURE REGIKE AT 50 CM DEPTH ESTIMATED FROM AIR TEMF-DArA
 
BY ADDING 2.5C TO 
 ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66 

* MEAN SOIL TEMPERATURES * 
SEASONS WHEN SOIL TEMPERATURE * ,
* (DEGREES CENTIGRADES) * IS HIGHER THAN ,
 * 

FIVE DEGREES * EIGHT DEGREES * 
 REGIME *
 

DIF-*
 
*ANNUAL SUXMR WINTER FEREN
 
* 
 CE *BEGIN LENGTH *BEGIN 
LENGTH * 
 *
 * 
 * (DAYS) * (DAYS) * 
 *
 
* 19.2 21.6 16.8 4.7 * 
 360 * 360 * ISOTHERMIC * 

MOISTURE CONDITION CALENDAR
 
(1 = DRY 2 
= PARTLY DRY 3 = MOIST) 

MONT I-------- >11--------
 >21------ >30 DAYS
 
JAN 1111111111 1111111111 1111111111
 
FEB. 1111111111 1111111111 1111111111
 
MAR 1111111111 1111111111 
1111111111
 
APR 1111111111 1111122222 2222222222
 
MAY 2222222222 2222222222 2222222222
 
JUN 2222221111 1111111111 1111111111
 
JUL 1111111111 1111122222 2222222222
 
AUG 2222222222 2222222222 2222222222
 
SEP 2222222222 2211111111 
1111111111
 
OCT 1111111111 111111111 
1111111111
 
NOV 1111111111 1111111111 1111111111
 
DEC 1111111111 1111111111 111.1111111
 

*NUMBER OF CUMULATIVE DAYS THAT 
* HIGHEST NUMBER OF CONSE-* 
 *
 
*THE MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT KCS IS* 
 *
 

*DURING ONE YEAR*WHEN SOIL TEMP.* MOIST IN 
 * DRY *MOIST * MOISTURE * 
* IS * &BOVE S DEG. *SOME PARTS *AFTER *AFTER * *
 

* DRY MOIST MOI * REGIME *DRY MOIST MOI * IN WHEN*SUMMER*WINTER* 
 *
 * OR ST* OR 
 ST * ONE TEMP* SOL- * SOL- * 
* DRY 
 * DRY *YEAR > 8 *STICE *STICE * 
 *
 

* 252 
108 0 * 252 108 0 * 57 * 57 * 48 * 
 0 * ARIDIC * 

COMPUTED BY FORTRAN PROGRAM VW08 
,MARCH 1976 
 DATE :03125/82
 



STATION 
: TAIZZ 
 LATITUDE : 
130 40' 
 N
 
INPUT DATA: 
 JAN FEB WAR 
 APR MAY 
 JUN JUL AUG
PRECIPITATION: SEP OCT NOV DEC
1.5 8.1 
 17.0 
88.7 117.9 86.9 64.5 
47.7 83.8 
 84.6
IEPERATURE : 19.2 22.3 2 3 .7 

5.6 12.9
 
2 4 .8 2 5 .9 26.9 26.3 26.1 24.7 228 20.9 
19.8
 

aurpur : 
 CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNrHWAITE
53.5 75.0 
101.3 115.5 137.3 143.1 
143.5 
139.0 113.0 89.7 67.0
ANNUAL RAINFALL : 619.2mm 57.9
 
ANNUAL EVAPOTRANSPIRATION :1235.8.a
 

SOIL TEMPERATURE RE3IME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
BY ADDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A 
FACTOR 0.66
 
* 
 MEAN SOIL T-APERATURES 
 * 
SEASONS WHEN SOIL TEMPERATURE *
* 
 (DEGREES CENTIGRADES) *
* 
 IS HIGHER TRHAl 
 *
 

* FIVE DEGREES 
 EIGHT DEGREES *
DIF- * REGIME 
 *
* 
 *
*ANNUAL SUMMER 
WINTER FEREN

* 
 CE *BEGIN LENGTH

* *BEIN LENGTH * 
 *
* (DAYS) *
*26.1 27.9 (DAYS) *
24.0 4.0 *360 ,
* 360 *ISOHYPERrR.*
 

MOISTURE CONDITION CALENDAR
(I = DRY 2 = PARTLY DRY 
 3 = MOIST)
MONTE 
 1--------
 >11------- >21------ >30 
DAYS
 
JAN 
 1111111111 1111111111
FEB 1111111111 1111111111 1111111111
1111111111
 
MAR 
 1111111111 1111111111 
1111111111
 
APR 111111111 1111122222 2222222222
 
MAY 2222222211 1111122222 2222222222
JUN 2222222222 2221122222 2222222222
 
JUL 2111111111 
1111122222 2222221111
 
AUG 1111111111 1111111111 1111111111
 
SEP 1111111111 1111122222 2222222222
 
OCT 2222222222 2211122222 2222222222

NOV 2222222222 2222111111 1111111111
 
DEC 1111111111 111111111 
1111111111
 

*NUMBER OF CUMULATIVE DAYS THAT * 
HIGHEST NUMBER OF CONSE-* 
 *
*THE MOISTURE CONTROL SECTION 
 *SECUIIVE DAYS THAT MCS !S*
 

*DURING ONE YEAR*WHEN SOIL TEMP.* 
MOIST IN 
 * DRY *MOIST * MOISTURE
IS *
 * ABOVE 5 
DEG. *SOME PARTS *AFTER *AFTER * 
 *
 
* DRY MOIST MDI 
* DRY MOIST MOI * IN *** REGIME *
WHEN*SUMMER*WINTER4
* OR ST* *
 OR ST * ONE TEMP* SOL-
 * SOL- 4 
 *
 
CP DRY OT 
 DRY *YEA 
 > 8 *STICE 
 DSTICE 0
2226 t34 
 0 *226 134 
 0 * 29 * 29 * 49 
 0 * AR'IDIC
 

COMPUTED 
 BY FORTRAN PROGRAM VW08 MARCH 1976 DATE :03/25/82
 



522 Soil Survey of the Yemen Arab Republic
 

QLMAIR IAILE SET a: COMPUTATION IABLifi~ MA& 2LQXAAR £ALEAL& AMi 
CTEMPERATU2ES fM INDVDUAL YEA 

The B set of tables Lists the results of estimations made on the
 
basis of observed rain'fall data for individual years and temperature
 
observations averaged over a period of years. The estimations, truth
 
tables and moisture calenders are given on an individual year basis.
 

STATIONS:
 

Ma'bar
 
Rabat
 
Sana
 



DETERMINATION Or SOIL MOISTURE REGIME ACCOPDING TO FRANKLIN NWHALL SYSTEM OF COMPUTATION
(CCRRECTION FOR TEMPERATURE IS 2.5; 
SEASONAL AMPLITUDE MODIFIED BY 
FACTOR ".661
 

STATION:MABAR
 

* MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS ISYEAR * TEMPERATURE * REGIME * MOISTUFF * * IN * WHEN * MOIST IN SOME PARTS ** DPY * MOIST **ANNUAL*SUMBEB* 
 *ONE YEAR IS *SOIL TEMP >5& IN ONE 
 *WHEN SOIL** AF-ER * AFTER * PEGInE
*
* * *DRY M/D MOI *DRY 3/D MOI * YEAP *TEMP > 8 ** SUMMER * WINTEF * $ • • €v 
 •v SOLST. * SOLST. *
 

* 1975 * 17.8 19.8 * ISOTHERMIC *124 156 80 *124 156 80 * 156 * 156 ** 1976 15 * 0 * USTIC ** 17.8 19.8 * ISOTHERMIC *258 102 0 *258 102 0 * 79 * 79 * 52 *1977 * 0 * APIDIC17.8 19.8 * ISOTHERMIC *258 102 0 *258 102 0 * 75 * * 1979 * 75 ** 105 * 0 * ARIDIC *17.8 19.8 * ISOTHERMIC *264 96 
 0 *264 96 0 *
1980 40 40* 17.8 19.8 * ISOTHERMIC *314 46 0 *314 46 0 * 46 51 * 0 * ARIDIC46 
 45 * 0 * APIOIC
 

MEAN
M * 17.8 19.8 * *243 100 16 *243 100 
 16 * 79 * 79 ** 53 * 0 * *" STIND.DEV. * 0.0 0.0 *" COEFF.VAR. * * 70 38 35 * 70 38 35 * 46* 29 446 * 32 *38 223 * 29 38 223 * 58 58 0 * v 60 * 0 *
 

COMPUTED EY FORTRAD PROGRAM VW18,NOV. 81 

DATE 03/25/82
 

STATIOU :KABAR
 

* c OCCURENCE OF CONDITION 
 M
MOISTURE *YERB * 
* * 

* 1 2 3 4 5 6 7 8 9 
 10 11 12 13 14 * REGIME * 

*1975 * T 
 T T T T T 
 T T *USTIC *<1976 * T T 
 T T T T 
 T T *ARIDIC
*1977 * T T T 
 T T T 
 T T SARIDIC
*1979 * I T T 
 T T 
 T T T *ARIDIC * 1980 s T T T 
 T T T T T T 
 *ARIDIC * 

* FREQ.- 80 20 80 0 100 20 0 100 100 20 100 0 100 
100 * *CORD.* T T T T T T 
 T T *ABIDIC
 

CORYUTED BY FORTRAN PBOGRAN V18, NOV. 81 
 DATE 03/25/82
 



SOIL SUPVET OF THE TEBEN ARAB REPUBLIC
 

BOISTURE CONDITION CALENDARS
 
STATION:MABAR
 

(1)=COMPL.DRY 
 (2)=PARTLY DRY (3)=COKPL.MOIST
 

DAYS 

--------- >11-------- >21--
 >30 

YEAR 1975 
(USTIC )1111111111 
1111111111 1111111111 
 JAN
1111111111 1111111111 
1111111111 FEB 


1111111111 
1111122222 2222222222 
 BAR 

2222222222 2222222222 2222222222 
 APR

2222222222 2222222222 2222222222 
 MAY 

2222211111 
1111111111 1111111111 
 JUN
1111111111 
1111122222 2222222222 
JUL 

2222222222 2222233333 3333333333 
 AUG

3333333333 3333333333 3333333333 
 SEP 

3333333333 3333333333 333333333Z 
OCT 

3333322222 2222222222 2222222222 
 NOV 

2222222222 2222222222 2111111111 
 DEC 


YEAR 1977 

(ARIDIC


1111111111 1111111111 
1111111111 JAN 

1111111111 1111111111 
1111111111 FEB 

1111111111 
1111111111 1111111111 
 MAR 

1111111111 
1111111111 1111111111 
 APR

1111111111 
1111122222 2222222222 
 MAY 

2222222222 2211111111 1111111111 
JUN

1111111111 1111111111 
1111111111 JUL 

1111111111 1111111111 1111111111 
 AUG 

1111111111 
1111111111 1111111111 
 SEP

1111111111 
1111122222 2222222222 
OCT 

2222222222 2222222222 2222222222 
 NO! 

2222222222 2222222222 2222222222 
DEC 


DAYS
 
--------- >11-------- >21 >30
 

YEAR 1976
 
(ARIDIC )
1111111111 1111111111 1111111111
 

1111111111 1111111111 
1111111111
 
1111111111 1111122222 2222222222
 
2222222222 2222222222 2222222222
 
2222222222 2222222222 2222222222
 
2222111111 1111111111 
1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222211 1111111111 
1111111111
 
1111 111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 

YEAR 1979 
(ARIDIC )

2222222211 1111111111 
1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222221 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222222 2222222222 2222211111
 
1111111111 1111111111 
1111111111
 
1111111111 1111122222 2222222222
 
2222222221 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 
 1111111111
 
1111111111 1111111111 1111111111
 

TEAR 1980
 
(ARIDIC )

JAN 1111111111 1111111111 
1111111111
 
FEB 1111111111 1111111111 
1111111111
 
BAR 1111111111 1111111111 1111llill
 
APR 1111111111 1111111111 1111111111
 
oAn 1111111111 1111111111 1111111111
 
JUN 1111i1111 1111111111 1111111111
 
JUL f111111111 1111111111 
1111111111
 
AUG 1111111111 1111122222 2222222222
 
SEP 2222222222 2222222222 2222222222
 
OCT 2111111111 1111111111 
1111111111

ROY 1111111111 1111111111 1111111111
 
DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION 
FOR 5 YEARS DETVEEN 1975 AND 1980 IS:APIDIC
COMPUTED BY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
 



DETERMINATION OF SOIL MOISTURE FEGIME ACCOPDING TO FRANKLIN NEWHALL SYSTEM OF 
COMPtITITION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

STATION:RABAT
 

** BEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAI.CONSECUTIVE DAYS THAT MCS IS * MOISTURE 
YEAR * TEMPERATURE * REGIME * IN RHEN MOIST IN SOME PAPTSW * ** DFY * MOIST * 

*ANNOAL*SUMMER* 
 *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTEP * AFTEF * PEGIME * 
* * * **DRY M/D MOI *DRY M/D MOI Y OTEMP > 8 SUMMER *YEAR ** WINTEF * 

* * *** ** ***SOLST. 3OLST. * 

* 1975 * 13.9 15.8 * ISOMESIC * 0 102 258 * 0 102 258 * 360 * 316 0 * 46 * USTIC 
* 1976 * 13.9 15.8 * ISOMESIC * 0 22 338 * 0 22 338 * 360 * 316 ** 0 * 53 * UDIC * 1977 * 13.9 15.8 * ISOMESIC * 0 35 325 * 0 35 325 * 360 * 316 ** 0 * 70 * UDIC * 

* BEAN * 13.9 15.8 * * 0 53 307 * 0 53 307 * 360 * 316 n0 * 56 * *
 
STAND.DEV. * 0.0 0.0 * * 0 42 42 * 0 42 * 0 AI 
 0 • 12 * * * COEFF.VAR. * 4 * 0 81 13 * 0 81 13 00 * 0 ** 0 * 21 0 * 

COMPUTED BY FORTRAN PROGRAM V918,NOV. 81 
 DATE 03/25/82
 

STATION :RABAT
 

* * OCCURENCE OF CONDITION * MOISTURE * 
YYEAR * 
 * • 

* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 

*1975 * T T T T 
 T T T T *USTIC * 
*1976 * T T 
 T T T T •UDIC •
 
*1977 * T T T T T 
 T •UDIC •
 

* FREQ.* 0 100 0 100 33 100 
 0 33 0 .0 100 0 1CO 100 * * 
" COND.* T T T T T 
 T *UDIC * 

COMPUTED BY FORTRAN PROGRAN VV
1 8 

e NOV. 81 
 DATE 03/25/82
 

LU 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

MOISTURE CONDITION CALENDARS
 
STATION:RABAT
 

(1)=COIIPL.DBY 
 (2)=PAFTLY DRY (3)=COIPL.ROIST
 
Ln 

DAYS 

DAYS
 --------- ->21- ->30
>11  .---------
>11-------- >21---- >30
YEAR 1975 
 YEAR 1976


(USTIC ) 
 (UDIC }
3333333333 3333333333 3333333333 
JAN 3333333333 3333333333 3333333333
3333333333 3333332222 2222222222 
FEB 3333333333 3333333333 3332222222
2222222222 2222222222 2222222222 
 BAR 2222222222 2222233333 3333333333
2222222222 2222233333 3333333333 
APE 3333333333 3333333333 3333333333
3333333333 3333333333 3333333333 
 NAY 3323333333 3a33333333 3333333333
3322222222 2222222222 2222222222 
JUN 3333333333 3333333333 3333333333
2222222222 2222233333 3333333333 
JUL 3333333333 3333333333 3333333333
3333333333 3333333333 3333333333 
 AUG 3333333333 3333333333 3333333333
3333333333 3333333333 3333333333 
SEP 3333333333 3333333333 3333333333
3333333333'3333332333 3333333333 
OCT 3333333333 3333333333 3333333333
3333333333 3333333333 3333333333 
 NOV 3333333333 3333333333 3333333333
3333333333 3333333333 3333333333 
DEC 3333332333 3333333333 3333333333
 

fEAR 1977
 
(UDIC )


JAN 3333333333 3333333333 3333333333
 
FEB 3333333333 3333333333 3333333333
 
BAR 3333333333 2222222222 2222222222
 
APR 2222222222 2222233333 3333333333
 
BAY 3333333333 3333333333 3333333333
 
JUN 3333333333 3333333333 3333333333
 
JUL 3333333333 3333333333 3333333333
 
AUG 3333333333 3333333333 3333333333
 
SEP 3333333333 3333333333 3333333333
 
OCT 3333333333 3333333333 3333333333
 
NOV 3333333333 3333333333 3333333333
 
DEC 3333333333 3333333333 3333333333
 

THE CLASSIFICATION FOR 
3 YEARS BETWEEN 1975 AND 1977 IS:ODIC
COMPUTED BY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCOPDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATIOr

(COREECTION FOR TEMPERATURE IS 2.5; 
SEASONAL AMPLITUDE MODIFIED BY 
FACTOP 0.66)
 

STATION:SAN&
 
* * * MEAN SOIL * TEMPERATURE 
* CUMULATIVE DAYS ACSYEAR *Y * TEMPERATURE MAX.CONSECUTIVE DAYS THAT MCS IS* REGIME * IN * MOISTURE
* * WHEN **ANNOAL*SUMMER* MOIST IM SOME PARTS ** 
 DPY * MOIST **ONE YEAR IS *SOIL TEMP >5* IN ONE •
* * *WHEN SOIL** AFTEP* *DRY M/D OI *DRY * AFTEF * PEGIME * 

• • • 
R/D MOI * YEAR *TEMP > 8 ** SUMNER * WINTER * 

. O ST1972 * 19.2 21.6 

* 
* 

* 

* ISOTHERMIC 

1973 * 19.2 

*328 32 32 120 

32 0 *328 32 0


21.6 * ISOTHERMIC *326 * 0 * AIDIC1974 34 0 *326 34 0
* 19.2 3421.6 * ISOTHERMIC 34 ***333 27 0 *333 27 0 45 * 0 * APIDIC *1975 * 27 2719.2 21.6 * ISOTHERMIC ** 120 * 0 * ARIDIC1976 *246 114 0 *246 114 0 * * * 19.2 7 *21.6 * ISOTHERMIC 7 ***360 0 0 *360 0 0 00 
31 * 0 * ARIDIC * 

.1977 * 19.2 21.6 * ISOTHERMIC *215 70 75 215 70 7 5 7 
* 0 

7_5 
* 
* 

0
0 

* 
* ARIDICA PDIC *. ** 120 

• MEAN * 19.2 21.6 * 
 *301
* STAND.DEV. * 0.0 0.0 * 
46 12 *301 46 12 * 40 40 8*8 *** 57 40 30 * 57 40 n * * COEFF.VAB. *e~••* e ..... 30 * 29 * 291 43 *IS 5 244 * 18 86 244 72 * 0 * 72 54 
 0- *
 

COMPUTED EY FORTRAN PROGRAM VWI8,NOV. 81 

DATE 03/25/82
 

STATION :SANA
 

* * OCCURENCE OF CONDITION 

Y * MOISTURE *YEAR *1*
 

S2 
 3 4 5 6 
 7 8 S 
 10 11 12 13 4 
 REGIME * 

*1972 * I 
 T T 
 T T T T
*1973 * T T T *ARIDIC *I T 
 T T T T
•1974* T T *ARIDIC *T T T 
 T T T T
* 1975* T T T T 
T T •ARIDIC •


T
* 1976* T T *ARIDIC *T T 
 T T T T T
* 1977* 1 T T 
T T *ARIDIC * T T T 
 T T ARIDIC
 

*PBEQ.* 100 
 0 83 0 100 0 
 0 100 100 67 100 
 0100 100 * *
 
COND. T 
 T T T 
 T T 
 T T"
 

COMPUTED BY FORTRAN PROGRAM VV18, NOV. 81 
 DATE 03/25/82
 



SOIL SURVEY OF THE ENEN ARAB REPUBLIC
 

EOISTURE CONDITION CALENDARS
 
STATION:SANA
 

(1)=COPL.DRY (2E=FABTLYDBY (3'=COBPL.NCIST 
 co 

--------- >11-------- >21---- >30 
DAYS---------- >11-------- >21---- >30
 
YEAR 1972 
 zEAR 1973
 
(ARIDIC ) (ARIDIC

1111111111 1111111111 1111111111 1111111111 1111111111
JAB 1111111111 

1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 flB 1111111111
1111111111 1111111111
 
1111111111 1111122222 2222222222 
 APR 1111111111 1111111111
 
2222222222 2222222111 1111111111 MAY 1111111111 1111111111 1111111111
 
1111111111 1111111111 JUN
1111111111 1111111111 1111111111 1111111111
 
1111111111 1111111111 JUL
1111111111 1111111111 1111111111 1111*111111

1111111111 1111111111 1111111111 AUG 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 SEP 
 2222222222 2222222221 1111111111
 
1111111111 1111111111 1111111111 OCT 1111111111 1111111111 1111111111

1111111111 1111111111 NOV
1111111111 1111111111 1111111111 1111111111
 
1111111111 1111111111 DEC
1111111111 1111111111 1111111111 1111111111
 

TEAR 1974 
 YEA3 1975
 
(ABIDIC ) (ARIDIC )

2111111111 1111111111 1111111111 JAN 1111111111
1111111111 1111111111
 
1111111111 111111111 1111111111 
 FEB 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 
 nAP 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 APR 
 1111111111 1111122222 2222222222

1111111111 1111122222 2222222222 MAY 2222222222 2222222222 2222211111
 
2222222222 2211111111 1111111111 JUN 1111111111 1111111111 1'111111
 
1111111111 1111111111 1111111111 JUL 1111111111 1111122222 2222222222
 
111111111 1111111111 1111111111 AUG 2222222222 2222222222 2222222222

1111111111 11111111111 SEP 2222222222 2222222222 2222222221
 
1111111111 1111111111 1111111111 OCT 
 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 NOV 1 1 1 1 1 11 1 1 1 1 11 1 1
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 111 111111
 

YEAR 1976 
 TEAR 1977
 
(ABIDIC ) (&BIDIC )

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111

1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 EAR 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 APR 1111111111 1111111111 1111111111
 
1111111111 
1111111111 11111111 1 NAY 1111111111 1111122222 2222222222

1111111111 1111111111 1111111111 JUN 
2222222222 2221111111 1111111111
 
1111111111 1111111111 1111111111 
 JUL 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 AUG 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 SEP 
 2222222222 2222222222 2222222111
 
1111111111 1111111111 OCT
1111111111 11111f1111 1111133333 3333333333
 
1111111111 1111111111 1111111111 NOV 3333333333 3333333333 3333333333
 
1111111111 1111111111 1111111111 DEC 3333333333 3333333333 3333333333
 

THE CLASSIFICATION FOE 
 6 YEARS BETNEEN 1972 AND 1977 IS:APIDIC
 
COMPUTED BY PROGRAM VW 18,9OV 81 
 DATE:03/25/82
 



i 

52&
 

CLJIMTR JAM" = Q: COMPUTATION ZIAR" RA QH QMU B LU AL"EAM1 
TEMPERAT UN DATA EQ& .IUDIVIDUWLXZ4R 

The C set of tabl3s includes only At Zuhra. For At Zuhra, observed 
monthly rainfall and temperature data are available for tour different 
years (1973 and 1976-1978). The results are separate estImatIons and 
molature calendars for each of the four years* 



" u 	 cuvNx 
OF THE YEMEN ARAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOB TEMPERATUPE IS 2.5; 
SEASOMAL AMPLITUDE MODIFIED BY 
FACTO? 0.66)
 

STATION:AL ZUHRA
 

**MEAN 
 SOIL 	 * TEMPERATURE *CUMULATIVEYEAH 
 TEMPERATURE * REGIME IN DAYS MCS * MAI.CONSECUTIVE DAYS THAT MCS ISWHEN 	 0 nOISTURE
*AHNUAL*SUMMER* 	 MOIST IN SOME PARTS 
**
*ONE YEAR IS *SOIL TEMP >5* IN 	 DPY * MOIST

* 	 ONE *WHEN SOIL** AFTEP 

* 
* DR M/D hOl *DPY M/D MOI 	 * AFTEP * REGIME ** YEAR *TEMP > 8 " SUMNER * WINTER * ,
•**** ******~ vv v * *** ** *o, ,$
v ,v~ *** v~s ,** 
 ,$ **. .. ... ... ... _.**SOLST o* OLST. *
 

1973 * 32.6 34.8 * ISOH.ERTH. *360 0 0 *360 0 0
1976 * 32.8 35.0 	 * 0 * 0 ** 123* HYPERTH. '360 0 0 *360 0 0 	
* 0 * ARIDIC 

* 1977 * 33.2 	 0 120 * 01978 *~33.0 35.5 * HYPERTH. '316 434 	 ARIDIC
34.5 * ISOHYPERTH. *330 0 '316
7 23 *330 44 0 * 22 *7 23 30 22 4 *30 755 * * ARIDIC00 * APIDIC 
MEAN * 32.9 35.0 * *31 12 5 *31 12
" STAND.CEV. $ 0.3 0.4 * 	 5 * 13 * 13 " 90 ** 22 	 0 * APIDIC
21 11 * 22 21 11 	 ** 15 15 3* * 036
"***** ** 
 . . . . * 
 6 165 	200 * 6 165 200' 118 ' 118 4-0 * 0 * *COMPUTED BY FORTRAN PROGRAM VW18,NOV. 81 


DATE 03/25/82
 

STATION :AL ZUHRA
 

* 
 * 
 OCCURENCE OF CONDITION 
 * MOISTURE ' 
*YEAR 	*
 

' 1 2 3 
 4 5 6 7 8 
 9 10 11 12 13 
 14 REGIME
 

1973 * I 
 T T 
 T T T 
 T T 'ARIDIC *1976 * T T T 
 T T T
1977 * T T T 	 T T T 'ARIDIC *
T T T 
 T T T 'ARIDIC
1978* T 
 T T 
 T T T 
 T T RRIDIC
 

" FREQ.* 100 0 100 0 100 0 0 100 100 
100 0 50 100 100 ' *"COND. T T 
 T T T T T T T ARIDIC
 

COMPUTED BY FORTRAN PROGRAN V918, NOV. 81 
 DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 

STATION:AL ZUHRA
 

(1)=COKPL.DRY (2)=PARTLY DRY (3)=CONPL.HOIST
 

DAYS 

>11----------------- ------
>21 >30 


1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 


1111111111 


YEAR 1973 

(ARIDIC ) 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 


1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 


YEAR 1977 

(ARIDIC ) 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 


1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

1111111111 


1111111111 

1111111111 

1111111111 

1111111111 


1111111111 

1111111111 

1111111111 

1111111111 

1111111111 

11111 1111 

1111111111 


BOOTHS 


JAN 

FEB 

BAR 

APR 

BAY 

JUL 

JUL 


SAP 

OCT 

NOT 

DEC 


JAN 
FEB 

aAR 

APR 

mAy 
JUN 
JUL 


1111111111 1111122222 2222222222 AUG 

2222222111 1111111111 1111111111 SEP 

1111111111 1111122222 2222222222 OCT 

2222222111 1111111111 1111111111 NOV 

1111111111 1111111111 1111111111 DEC 


THE CLASSIFICATION FOR 4 YEARS BETWEEN 

COMPUTED BY PROGRAM V9 18,OV 81 


DAYS
 
--------- >11-------- >21---- >30
 

1111111111 

1111111111 

111111111i 

1111111111 

1111111111 


YEAR 1976
 
(ARIDIC )
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 

1111111111 1111111111 1111111111
 
1111111111 


1111111111 

1111111111 

1111111111 

1111111111 


1111111111 

1111111111 

1111111111 

1111111111 


1111111111 1111111111
 

1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 

YEAR 1978
 
(ARIDIC )
 
1111111111 1111111111
 
1111111111 111111111
 
1111111111 1111111111
 
1111111111 1111111111
 

1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111133333 3333333333
 
3333333322 2222211111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111 11111.1111
 
1111111111 1111111111 11111-1111
 
1111111111 1111111111 1111111111
 

1973 AID 1978 IS:&RIDIC
 
DATE:03/25/82
 



532 Soil Survey of the Yemen Arab Republic
 

CLIMATE I&ILE e~a 2: COMPUTATION IAL JIg& QX QkLu XUR QE oas~gyR 
M&ALL UE DACALCULAXED TEPRT 


The D set of tables includes stations for which one year of 
rainfaLl data only Is available. For these stations, temperatures 
were calculated on the basis of elevation and the rainfall data were 
used to produce an estimate for the available year. The result is a 
climatic regime estimate and moisture calendar for the year of data.
 

STATIONS:
 

Al Mahweet Wadi AL Har
 
Shihara Washa
 



STATION : AL MAHWEET LATITUDE : 15 31 N
 

INPUT DATA: JAN FEB MAE APR MAY JUN JUL AUG SEP OCT NOV DEC
PRECIPITATION: 
 0.0 0.0 0.0 0.0 0.0 33.8 45.1 423.7 0.0 151.4 0.0 0.0

TEMPERATURE : 12.7 14.5 16.6 17.2 19.9 19.4 18.3
19.1 20.0 
 16.2 -13.6 13.6
 

OUTPUT CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNTHWAITE
 
37.5 44.0 62.7 67.2 85.7 89.4 93.5 85.6 73.2 59.0 41.2 42.1
 

ANNUAL RAINFALL : 654.0 MR ANNUAL EVAPOTRANSPIRATION : 781.2 MM
 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY ADDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * * v * s 
 FIVE DEGREES * EIGHT DEGREES * REGIME
 

4 ~DIF-* 
*ANNUAL SUMMER WINTER FEREN 
 *
 
* 
 CE *BEGIN LENGTH *BEGIN LENGTH * *
 
* 
 * (DAYS) * (DAYS) * 
 *
 
* 19.3 21.2 17.1 4.1 * * 360 *
360 ISOTHERMIC *
 

MOISTURE CONDITION CALENDAF
 
(I = DRY 2 = PARTLY DRY 3 = MOIST)


MONTH I-------- >11-------- >21---- >30 
DRYS
 
JAN 3333333333 3333333333 3333333333
 
FEB 3333333333 3333333333 3333332222
 
MAR 2222222222 2222222222 2222222222
 
APR 2222222222 2222222221 1111111111
 
Miy 1111111111 1111111111 1111111111
 
JUN 1111111111 1111111111 1111111111
 
JUL 1111111111 1111111111 1111111111
 
AUG 1111112222 2222233333 3323333333
 
SEP 3333333333 3333333333 3333333333
 
OCT 3333333333 3333333333 33333333*33
 
NOV 3333333333 3333333333 3333333333
 
DEC 33.43333333 3333333333 3333333333
 

*NUMBER OF CUMULATIVE DAYS THAT * HIGHEST NUMBER OF COVSE-
 *
 *THE MOISTURE CONTROL SECTION *SECUTIVE DAYS THAT MCS IS* 
 *
 

*DURING ONE YEAR*WHEN SOIL TEMP.* MOIST IN 
 * DPY *MOIST 0 MOISTURE *
 
* IS * ABOVE 5 DEG. *SOME PARTS *AFTER *AFTER * *
 

REGIME *
 
$ DRY MOIST MOI * DRY MOIST MOI * IN WHEN*SUMMER*HINTEP *
 OR ST* OR ST * ONE TEMP* SOL- * SOL- *
 
* DRY * DRY *YEAR 
 > 8 *STICE *STICE * *
 

* 107 62 191 * 107 62 191 
* 253 * 253 * 36 * 56 * USTIC *
 

COMPUTED BY FORTRAN PROGRAM V108 
,MARCH 1976 DATE :03/25/82
 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

STATION : SHIHARA 
 LATITUDE : 16 
 0 N
 
INPUT DATA: JAN FEB MAR APR MAY 
 JUN JUL AUG SEP OCT NOV DEC
PRECIPITATION: 
 0.0 0.0 44.6 62.3 19.5 Lni
43.4 107.4 91.7 99.3 0.0 0.0 
 0.0
TEMPERATURE 
 : 18.1 19.5 21.4 
22.5 24.5 25.5 25.6 
 25.2 24.2 22.4 
 19.8 19.7
 
OUTPUT 
 : CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNTHWAITE

48.8 55.6 80.1 
 92.2 122.8 132.6 138.9 128.5 109.3 
 88.5 60.4 60.8
ANNUAL RAINFALL : 468.2 Mm 
 ANNUAL EVAPOTRANSPIRATION 
:1118.4 HN
 

SOIL TEMPERATUR: 
REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMPoDATA
BY ADDING 2.5C TO 
ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 
B
MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * * (DEGREES CENTIGRADES) * IS HIGHER THAN * * 

FIVE DEGREES * EIGHT DEGREES * REGIME ** ~DIF-* 
*ANNUAL SUMMER WINTER 
FEREN
* CE *BEGIN LENGTH *BEGIN LENGTH 
 * ** * (DAYS) * (DAYS) * * 24.9 26.9 22.7 
 4.2 * 360 * 360 * ISOHYPERTH.* 

MOISTURE CONDITION CALENDAr
 
(I = DRY 2 = PARTLY DRY MOIST)
3 = 


MONTH I-------- >11--------
>21---- >30 DAYS

JAN 11111111.1 1111111111 1111111111
 
FEB 1111111111 1111111111 1111111111
 
BAR 1111111111 1111111111 1111111111
 
APE 1111111111 1111122222 2222222222
 
MAY 2211111111 1111111111 1111111111
 
JUN 1111111111 111111111 
 1111111111
 
JUL 1111111111 1111122222 2222222222
 
AUG 2222222222 1111122222 2222222222
 
SEP 2222222211 1111122222 2222222222
 
OCT 2222222222 2111111111 1111111111
 
NOV 1111111111 
1111117 11 1111111111
DEC 1111111111 1111111111 
11111121111
 

*RUMBER OF CUMULATIVE DAYS THAT 
* HIGHEST NUMBER OF CONSE-**THE MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT MCS IS* 
 * 

*DURING ONE YEAR*HHEN SOIL TEMP.* 
MOIST IN * DBY *MOIST * NOISTURE * 
S iS * ABOVE 5 DEG. *SOME PARTS *AFTER *AFTER * * 

* DRY MOIST NOI *DRY REGIME*HOIST MOI * IN WHEN*SUMMER*WINTER* *OR ST * OR ST * ONE TEMP* SOL- * SOL- * 
* DRY * DRY *YEAR > 8 *STICE *STICE * 

* 269 91 0 * 269 91 0 * 26 * 26 * 19 *, 0 * ARIDIC * 

COMPUTED BY FORTRAN PROGRAM VW08 
*MARCH 1976 
 DATE :03/25/82
 



STATION : WADI-AL-IIAR LATITUDE : 14 
 21 N
 

INPUT DATA: JAN 
 FEB MAR APE MAT JUN JUL AUG SEP OCT NOV DEC
PRECIPITATION: 
 12.6 34.7 25.2 44.1 65.5 0.0 110.8 69.2 23.4 0.0 17.4 32.8
TEMPERATURE : 11.4 13.3 15.5 16.0 18.6
17.8 
 18.7 18.0 16.9 14.8 12.2 12.1
 

OUTPUT : CALCULATED EVAPOTRANSPIRATIOU ACCORDING TO THORNTHWAITE 
36.5 42.2 60.5 63.6 78.6 82.6 84.9 79.3 68.5 55.8 39.8 39.7


ANNUAL RAINFALL : 435.7 MM 
 ANNUAL EVAPOTRANSPIRATION : 732.0 MR
 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY ADDING 2.5C TO 
ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MELN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * 
"""*.*****5*****,******** FIVE DEGREES * EIGHT DEGREES * REGIME * * DIP- * * * * *ANNUAL SUMMER WINTER FEREN 
 * **** *S* 5sss.,..*s

* CE *BEGIN LENGTH *BEGIN LENGTH *
 
* * (DAYS) * (DAYS) * * * 17.9 19.9 15.8 4.1 * 360 * 360 * ISOTHERMIC * 

MOISTURE CONDITION CALENDAR
 
(1 = DRY 2 = PARTLY DRY 3 = MOIST)
 

MONTH I-------- >11-------- >21---- >30 DAYS
 
JAN 1111111111 1111111111 1111111111
 
FEB 1111111111 1111111111 1111111111
 
MAR 1111111111 1111111111 1111111111
 
APR 1111111111 1'i111111 
1111111111
 
MAY 1111111111 1111122222 2222222222
 
JUN 2222222111 1111111111 1111111111
 
JUL 1111111111 1111122222 2222222222
 
AUG 2222222222 2222222222 2222222222
 
SEP 2222222222 2222222222 2222222222
 
OCT 2222222111 
1111111111 1111111111
 
NOV 1111111111 1111111111 1111111111
 
DEC 1111111111 1111111111 1111111111
 

*NUMBER OF CUMULATIVE DAYS THAT * HIGHEST NUMBER OF CONSE-* 
 * 
*THE MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT MCS IS* 
 * 

*DURING ONE YEAR*WHEN SOIL TEMP.* 
MOIST IN * DRY *MOIST * MOISTURE S
* IS * ABOVE 5 DEG. *SOME PARTS *AFTER *AFTER * * 

REGIME** CRY MOIST MOI * DRY MOIST MO * IN gHEN*SUMMER*VINTER* * 
OR ST * OR ST * ONE TEMP* SOL- * SOL- * DRY * DRY *YEAR > 8 *STICE *STICE * * 

'256 104 0 *256 104 0 * 82 
* 82 * 23 ' 0 * ARIDIC * 

COMPUTED BY FORTRAN PROGRAM VW08 
,MARCR 1976 DATE :03/25/82
 



SOIL SURVEY OF THE YEMEN 
ARAB REPUBLIC
 

STATION : HASHA 
 LATITUDE : 16 5 N
 
INPUT DATA: 
 JAN PER MAR APR MAY 
 JUN JUL AUG SEP 
 OCT NOV DEC
PRECIPITAIION: 
 48.3 0.0 11.6 212.1 64.7 8.5 13.3 2.4 
 36.3 0.0 67.0 
 0.0
TEPERATUE : 22.9 
 923.6 27.1 29.3 
 3 0 . 4 3 0 .5 3 0 .3 2 9 .5 27 .8 25.2 25.2
 

OUTPUT 
 CALCULATED EVLPOTRANSPIRATION 
ACCORDING TO THORNTHHAITE
70.5 78.5 117.3 145.1 172.5 175.1 
185.0 175.1 162.1 
145.1 101.5 103.7
ANNUAL RAINFALL : 466.2 MR 
 ANNURL EVAPOTPANSPIPATION :1631.4 118
 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
BY ADDING 2.5C TO 
ANNUAL NEAN AND REDUCING AMPLITUDE ?Y A FACTOR 0.66
 
MMEAN SIIL TERPEFATUPES * 
SEASONS WHEN SOIL TEMPERATUPE * 
 *
 * (DEGREES CENTIGRADES) * 
 IS HIGHER THAN 
 *
 

FIVE DEGREES 
* EIGHT DEGREES * REGIME
 
* ~DIF-** 

*ANNUAL SUMMER HINTER FEREN
 
* 
 CE *BEGIN LENGTH 
 *BEGIN LENGTH 
* 
 *
* 
 * (DAYS) * (DAYS) * 
 *
 
* 29.8 31.8 27.6 4.2 * 
 360 * 
 360 * ISOHYPERTH.*
 

MOISTURE CONDITIION CALENDAR
 
(1 = DRY 2 = PARTLY DSY 3 = HOIST)


NOATH I-------- >11-------- ----
>21 >30 DAYS
 
JAN 1111111111 111111111 1111111111
 
FEB 1111111111 1111111111 1111111111
MAR 1111111111 
11 1 1 1 1 11 1 1 1
 
APR 1111111111 1111133333 3333333333
 
NAY 3333333333 3333333333 3333333222
 
JUN 2222211111 1111111111 1111111111
 
JUL 1111111111 1111111111 
1111111111
 
AUG 1111111111 1111111111 
1111111111
 
SEP 1111111111 1111111111 1111111111
 
OCT 1111111111 1111111111 1111111111
 
NOV 1111111111 1111122222 2222222222
 
DEC 2221111111 1111111111 1111111111
 

*NUMBER OF CUMULATIVE DAYS THAT * HIGHEST NUMBER OF CONSE-* 
 *
*THE MOISTURE CONTROL SECTION 
 *SECUTIVE DAYS THAT MCS IS*
 

*DURING ONE YEAi*WHEN SOIL TEMP.* 
MOIST IN 
 * DRY *HOIST* MOISTURE *
 
* IS * ABOVE 5 DEG. *SONE PARTS *AFTER *AFTER * *
 

ERY HOIST 101 * REGIME *
DRY MOIST MOI * IN 
 WHEN*SUMER*VINTER*
 
* OR ST * OR ST 
* ONE TEMP* SOL- * SOL- * 
 *
 * DRY * 
 DRY *YEAR > 8 *STICE *STICE 
* 
 *
 

292* 2b 42 292 26 *2 
 * 50 * 50 120 15 * ARIDIC
 

COMPUTED BY FORTRAN PROGS.K VW08 ,MARCH 1976 
 - DATE :03/25/82 



CLLI&AI IAAUL Afl k: COMPUTATION TARE UkAR 2n.& EIL ~A~ 
O"RBLVJ RALNEA" AkLD TEMPERATURE 2J&UD 

The E set of tables includes stations for which either two or thre 
years of rainfall data was available. For these stations It was no
 

considered appropriate to produce the truth tables and moistur
 
calenders for individual years as is done for the F set of tabLea
 
However, estimates are made of the climatic reimes for each of tlh
 
years for which rainfall data is available# and an overaLl estimate I
 

given. Temperature data Is estimated on the basis of elevation.
 

STATIONS:
 

Al Mahabisha Huth
 
At Tur Khamir
 

Bani Uwair Sakain
 
Dawran Shibam
 
Dhof Surdud
 

HaJJah 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66) 

STATION:AL MAHABISHA L 

* MEAN SOIL * TEMPERATURE • .UnULATIVE DAYS MCS * MAX.CONSECUTIYE DAYS THAT KCS IS * OISTURE* YEAR * TEMPERATURE * REGIME * IN WRHEN * MOIST IN SOME PARTS ** DRY * MOIST **ANNUALOSUMER* *ONE YEAR IS *SOIL TEMP >5* 14 ONE *WHEN SOIL** AFTER * AFTER * REGIME* * *DRY M/D M *DRY M/D MOI * YEAR 0 24MP > 8 ** SUMMER * WINTFR ** * *v €•*SOLST. $ SOLST. * 

* 1975 * 22.5 24.5 * ISOHIYPERTH. * 0 22 338 * 0 22 338 * 360 * 360 ** 0 * 82 * UDIC
1976 * 22.5 24.5 * ISOHYPERTH. * 0 100 260 * 0 100 260 360 * 360 ** 0 * 42 * USTIC 
MEAN * 22.5 24.5 * * 0 61 299 * 0 61 299 * 360 * 360 ** 0 * 62 * USTICSTAND.DEV. * 0.0 0.0 * * 0 55 55 * 0 55 55 * 0 * 0 ** 0 * 28 * 

COED Y * 0 90 18 0 90 Is 0 A0T 020* 45/COMPUTED EY FORIBAN PROGRAM V918,5OV. el 
DAE 3258 

* 

* • 

* 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 2.5;. SEASONAL AMPLITUDE MODIFIED BY FACTOR 
0.66)
 

STATION:AT TUR
 

* MEAN SOIL * TEMPERATURE * CUMULiTIVE DAYS MCS * BAX.CONSECUTITE DAYS THAT MCS IS * MOISTUREYEAR
Y * TEMPERATURE * REGIBE WHEN
IIN V * MOIST IN SOME PARTS ** DFY * BOIST * * *AWNUAL*SUMHER* *ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTER * AFTER * PEGIME 
* * * * *DPY M/D OI *DRY M/D NOI* YEAR *TEMP > 8 ** SUMMER * WINTER * * * * $ * * * * **SOLST. * SOLST. * 

* 1976 * 31.8 33.8 * ISOHYPERTH. *245 94 21 *245 94 21 24 * 24 ** 21 * 0 * AFIDIC * 
* 1977 * 31.8 33.8 * ISOHYPERTH. *171 57 132 *171 57 132 * 108 * 108 ** 25 * 0 * USTIC 

MEAN * 31.8 33.6 * *208 75 76 *208 75 76 * 66 5 * 23 *G6 V * USTIC * "STAND.DEV. * 0.0 0.0* * 52 26 78 * 52 26 78 59 * 59 * 2 * 0 * * " COEFF.AR. * * *25 34 102 * 25 34 102* 89 89 12 * 0 * 

COMPUTED BY FORTRAN PROGRAM 1V18,NOV. 81 DATE 03/25/82
 

http:COEFF.AR


SOIL SURVEY OF THE YEIN ARAB PEPU9LIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCOSDINO TO FPANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR 7EMPERkTURE IS 2.5; S ASONAL AMPLITUDE MODIFIED BY tkCTOP 0.66)
 

4-n
 

ST&TION:BANI UWAIR 
 0
 

* * MEAN SOIL * TEMPERATURE * CUMULATIVE 9AYS MCS MAX.CONSECUTIVEM DATS THAT ACS IS * MOISTIPE • 
TEAR * TEMPERATURE * REGIME * IN WWHEN MOIST IN SOME PRPTS *" DRY * MOIST * • 

* *ANNUAL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTEP * AFTEF * REGIME • 
• • * • *DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 .S SUMMER * VINTER * S 
• • * * • • * * *5 SOLST. * SOLST. * * 

* 1975 * 19.3 21.2 * ISOTHERMIC *272 88 0 *272 88 0 * 46 * 46 ** 45 * 0 * APIPIC * 
* 1976 # 19.3 21.2 * ISOTHERMIC *360 0 0 0360 0 0 0 0 5* 120 * 0 * ARIDIC * 

MEAN * 19.3 21.2 * 4 *316*316 0 £4 0 * 23 • 23 *5 82 • 0 * APIDIC * 
" S7AND.DRV, S 0.0 0.0 * 62 62 0 * 62 62 0 * 32 * 32 ** 53 00 • * 
" COEPF.VAB. * * 19 141 0 * 19 141 0 * 141 w 141 ** 64 * 0 * * 

COMPUTED EY FORTRAN PROGRAM V918,NOV. 81 
 DATE 03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN 
NEWHALL SYSTEM Of COMPUTATION
 
(COPPECTION FOR TEMPEFATUFE IS 
2.5; SEASONAL AMPLI'UDE MODIFIED BY FRCTOF '.66)
 

STATION:DAVRAN
 

* BERN SOIL * TEMPERATURE * 
 CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTUPE
* YEAP * TEMPERATURE * REGIME * W
IN UHEN * MOIST IN SOME PARTS ** DRY 
 * HOIST * *
*ANNUALSUMERI 
 *ORE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOI** AFTEF * AFTE? * FFGIMF

* * * 
 *DRY H/D OI -*DRY B/D M0I * YEAR *TEMP > 8 
** SUMMER * UINTE? *
 

* 
 * * 
 * 
 * 
 * 
 * * **SOLST. * SOLST. *
 

* 1975 * 14.0 15.9 * ISOMESIC * 0 19 341 * 
 0 19 341 * 360 293
S 1977 * 14.0 15.9 * ISONESIC * 0 21 339 * 0 21 339 360 293 
** 0 * 56 * UDIC *
 == 0 * 54 * UDIC
 

* EAN * 14.0 15.9 * * 0 20 340 * 0 20 340 * 360 
 * 293 ** 0 * 55 * UDIC *
 " STAND.DEV. * 0.0 0.0 * 
 * 0 1 1* 0 1 1 0 0 
 0 * 1 * *
 

COEF.VAR. POR ve0o. 
 8n* 0 7 0 * 0 7 0 * 0 
 2 *T 35

COMPUTED EY FORTRAN PROGRAM VV18,NO¥. 81 
 DATE 13/25/82
 

Ln 



SOIL SURVEY OF Th% YE3EN 
ARAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FPANKLIN NEWHALL SYSTEM OF COMPUTA'TION
(CORRECTION FOR TEMPERATURE IS 2.5; 
SEASONAL AMPLITUDE MODIFIED BY 
FACTOP f.66)
 

STATION:DH F
 

* MEAN SOIL * TEnPEPITURE * CUMULATIVE DAYS NCS * MAX.CONSECUTIVE DAYS THAT MCS ISYEAR
Y * TEMPERATURE * * MOISTUPE *REGIME * 
* 

IN * WHEN MOISTM IN SOME PARTS ** DRY*ANNUAL*SUMMER* * MOIST * **ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WEEN SOIL** AFTER *• • AFTER * REGIME **DDRY N/D MOI *DRY M/D NOI Y
YEAR 
 OTEMP > 8 ** SUMMER * WINTtF * •
 

1978 
 * 15.8 17.7 * ISOTHERMIC *310 50 0 *310 50 0 * 501979 * 15.8 17.7 * ISOTHERRIC *281 79 0 *281 * 50 * 120 * * PIDIC79 0 29 
 .29 
 50 * 0 * APIDIC * 
198 * 5. 177 *ISTHEMIC*35 -3 0 5
3 0 32 5 4 * 0 * APIDIC *MMEAN * 15.8 
 17.7 * 
 *305 54 0 *305 
54 0 * 38STAND.DEV. * 0.0 0.0 * * 38 ** 71 * 0 * APIDIC ** 22 22 C * 22 22 0 * 10 * 10 ** 1 * 0 * 

C E0 * 7 0 
 0 0 * 28 * 28 
 ** 58 * 0 * COMPUTED EY EORTRAN PROGRAM VISNOV. 81 

DATE 03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION POP TEMPERATURE IS 2.5; SEASOnAL AMPLITUDE MODIFIED BY FACTOP ".66)
 

STATION:HAJJAH
 

* * BEAN SOIL * TEMPERATURE CUMULATIVE DAYS MCS * MAXCONSECUTIVE DAYS THAT MCS IS * MOISTURE *
 
* YEAR * TEMPERATURE * REGIME * IN * WHEN * HOIST IN SOME PARTS ** DRY * MOIST * *
 
* *ANNUIL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTER * PEGIME *
 
* * * * *DRY M/D HOI *DRY 1/D MO! * YEAR *TEMP > 8 ** SUMMER * WINTEF * *
 

* * * * 	 ** SOLST. * SOLST.'*
 

* 1975 * 22.2 24.2 * ISOHIPERTH. *150 123 87 *150 123 87 * 167 * 167 ** 15 * 0 * USTIC * 
* 1976 * 22.2 24.2 * ISOHYPERTH. * 73 53 234 * 73 53 234 * 287 * 287 ** 0 * 15 * USTIC * 

* BEAN * 22.2 24.2 * *111 88 160 *111 88 160 * 227 * 227 ** 7 * 7 * USTIC *
 
* 	STAND.DEV. * 0.0 0.0 * * 54 49 103 * 54 49 103 ' 84 * 84 ** 10 * 10 * *
 

COEFF.VAR. * * * 48 56 64 * 48 56 64 * 37 * 37 ** 141 * 141 * *
 

COOPUIED BY FORTRAN PROGRAM VWI8,NOV. 81 	 DATF 03/25/82
 



SOIL SURVEY UF THE YEMEN ARAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO F;ANKLIN NEWHALL 
SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

Ln 
STATION: AUTH
 

**MEAN SOIL * TEMPERATURE *CUMULATIVE DAYS MCS * MAX-CONSECUTIVE DAYS THAT MCS ISYEAR * TEMPERATURE * REGIME * MOISTURE** IN * WHEN * MOIST IN SOME PARTS ** DPT * MOIST * * 
*ANNUAL*SUMMER* 
 *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTEP * AFTER * FEGIME

* * * * *DRY M/D MOI *DRY M/D MOI * rEAR *TEMP > 8 ** SUMMER * WINTER * * 
* * * * * * * * ** SOLST. * SOLST. * 

1975 * 20.9 22.9 * ISOTHERMIC *360 0 0 *360 0 0 * 0 * 0 * 120 * 0 * ARIPIC 
1976 * 20.9 22.9 4 ISOTHERMIC *324 36 0 *324 36 0 * 36 * 36 * 120 * 0 * APIDIC 

* MLAN * 20.9 22.9 * *342 18 0 *342 18 0 * 18 * 18 * 120 * 0 * AFInIC 
" STAND.DEV. * 0.0 0.0 * * 25 25 0 * 25 25 0 * 25 * 25 * 0 * n * 
" COEFF.VAB. * * * 7 141 0 * 7 141 0 * 141 * 141 ** 0 * 0 * 

COMPUTED BY FORTRAN PROGRAM Vl18,NOV. 81 
 DATF 03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN 
NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOP 0.66)
 

STATION:KHAMIR
 

* * SEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.COISECUTIVE DAYS THAT MCS IS * MOISTURE * 
YEAR * TEMPERATURE * REGIME * IN * WHEN * MOIST IN SOME PARTS ** DFY * MOIST * * 

*ANNUAL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN 
SOIL** AFTER * AFTEF * FEGIMF * 
* * * * *DRY N/D HOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMER * WINTER * * 

* * * * * *' SOLST. * SOLST. * ** * 

1975 * 15.6 17.6 * ISOTHERMIC * 92 121 147 g29 121 147 * 268 268 ** 0 * 15 * USTIC * 
* 1976 * 15.6 17.6 * ISOTHERMIC *243 117 0 *243 117 0 * 63 * 63 482 * 0 * APIDIC * 

* MEAN * 15.6 17.6 * *167 119 73 *167 119 73 * 165 * 165 ** 21 * 7 * USTIC * 
* STAND.DEV. * 0.0 0.0 * *106 2 103 *106 2 103 * 144 * 144 * 29 * 10 * 
* COEFF.VAR. * 63 2 141 * 63 2 141 * 07 * 87 ** 141 * 11 * * 

COMPUTED BY FORTRAN PROGRAM VWI8,NOV. 81 
 DATF 03/25/82
 

0,
 
U, 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

Ln
 
STATION:SAKAIN 
 ON
 

* * MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTURE * 
* 
* 
* 
* 

YEAR * TEMPERATUPE * 
*ANNUAL*SUMMER* 
* * * 
* * * 

REGIME * IN * WHEN * MOIST IN SOME PARTS ** DPY*ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER 
*DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMER 
* * * * ** SOLST. 

* MOIST * 
* AFTEP * 
* WINTER * 
* SOLST. * 

HEGIME * 

* 

* 
* 

1975 
1976 

* 18.4 
* 18.4 

20.4 
20.4 

* ISOTHERMIC 
* ISOTHEEMIC 

* 98 114 
*309 51 

148 
0 

* 98 
*309 

114 148 
51 0 

* 
* 

262 
38 

* 
* 

262 
38 

** 
** 

0 
92 

* 
* 

15 
0 

* USTIC 
* APIDIC 

* 
* 

* MEAN 

* STAND.DEV. 
* COEFF.VAR. 

* 18.4 
* 0.0 
* 

20.4 

0.0 

* 

* 
* 

*203 

*149 
* 73 

82 74 
44 104 
53 141 

*203 

*149 
* 73 

82 74 * 
44 104 * 
53 141 * 

150 

158 
105 

* 
* 
* 

150 

158 
105 

** 
** 
** 

46 

65 
141 

* 

* 
* 

7 

10 
141 

* USTIC 

* 
* 

* 
* 

COMPUTED EY FORTRAN PROGRAM VW18,NOV. 81 
 DATE 03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CCRRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

STATION:SHIBAM
 

* MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT NCS IS * MOISTUPE 
YYEAR * TEMPERATURE * REGIME * IN * WHEN * MOIST IN SOME PARTS ** DRY * MOIST * * 

* *ANNUAL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTER * REGIME * 
S* * tDRY f/D MOI *DRY N/D MOI * YEAR *TEMP > 8 * SUMMER * WINTER * * 

* * * * * * * * ** SOLST. * SOLST. * * 

* 	 1975 * 15.6 17.6 * ISOTHERMIC * 0 141 219 * 0 141 219 * 360 * 360 ** 0 * 16 * USTIC * 
1976 * 15.6 17.6 * ISOTHERMIC * 20 209 131 * 20 209 131 * 340 * 340 ** 5 * 16 * USTIC * 

* 	 MEAN * 15.6 17.6 * * 10 175 175 * 10 175 175 * 350 * 350 ** 2 * 16 * USTIC * 

" STAND.DEV. * 0.0 0.0 * * 14 48 62 * 14 48 62 * 14 * 14 ** 3 * 0 * 

" COEFF.VAR. * * *141 27 35 *141 27 35 * 4 * 4 ** 141 * Q * * 

COMPUTED PY FORTRAN PBOGRAM VW18,NOV. 81 	 DATE 03/25/82
 

Ln
 

-j4 



SOIL SURVEY OF THE YEMEN 
&RAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIM! ACCORDING TO FRANKLIN NEUHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 
2.5; SEASONAL AMPLITUDE MODIeIED BY 
FACTOR 0.66)
 

Ln
STATION:SURDUD 

* BEAN SOIL * TEMPERATURE * CUMULATIVE DAYS tCS * MAX CONSECUTIVE DAYS THAT MCS IS* YEAR * TEMPERATURE * MOISTURE* REGIME 
 * IN * WHEN **ANNUAL*SUMMER* MOIST IN SOME PARTS ** DRY
*ONE YEAR IS *SOIL TEMP >5* IN ONE * MOIST * ** * *WHEN SOIL** AFTER* * *DPY M/D MOI *DRY M/D MOI 
* AFTER * PEGIME * * YEAR *TEMP > 8 ** SUMMEP * WINTEP * *** SOLST. 

* SOLST. *1973 * 31.5 
 33.5 * ISOHYPERTH. *320 
 40 0 *320 40 0 20
1976 ** 31.5 33.5 * ISOHYPERTH. *325 45 * 0 * AIDIC35 0 3 * 
 12 
 * 12 75 * 0 * ARIDIC * 

MEAN * 31.5 33.5 * *322 37 0 *322 37*STAND.DEV.S 0 * 16 * 16 **0.0 0.0 60 * 0 * APIDIC ** 3 3 0* 3 3 0COEFF.VAR. 5 5
* ** 21 * 0 *1 9 0* 1 *9 0* 35 * 35 ** 35 * 0 * 
COMPUTED BY 
FORTRAN PROGRAM VW8.NOV. 81 


DATE 03/25/82
 



549 

CLIMATE I SET j: COMPIJIATION I A BASED Qi OVER THREE XAJ QE
 
OBERE RINFL1 iACLTi TRPEAT2 2ATAh
 

The F set of tables includes stations Yor which rainfaLl data was 
available for more than three years. For these stations# estimations 
of the climatic regimas, truth ±tbles and soil moisture calendars are 

produced for each year. Temperaturn data was estimated on the basis
 

of elevation. 

STATIONS:
 

Ad-Darb Rihab
 
Ash-Shagrab Samah-AL-Uya 

Belt AL Fatami Sanaban 
Belt Al Fuleih Sumara 

Dhamar Udayn 
Ibb Yerim. 

Maram Zabid 

Rhi zwa Zabid Camp 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66) 

STATION:AD-DARB 

9n 

C 

* * MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTUR? ** YEAR * TEMPERATURE * REGIME * IN * WHEN * MOIST IN SOME PARTS ** 
 DRY * MOIST *
* *ANNUAL*SUMMER* * *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTER * REGIME * * * * * *DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMER * WINTEP * * * * * * * * * * **SOLST. * SOLST. * 

* 1977 * 15.0 16.9 * ISOMESIC *230 130 0 *230 130 0 * 89 * 89 ** 45 * 0 * APIDIC ** 1978 * 15.0 16.9 * ISOMESIC *160 200 0 *160 200 0 * 83 * 83 ** 38 * 6 * USTIC ** 1979 * 15.0 15.9 * ISOMESIC *142 218 0 *142 218 0 * 106 * 106 ** 15 * 0 * USTIC ** 1980 * 15.0 16.9 * ISOMESIC *258 102 0 *258 102 0 * 51 t 51 ** 47 * 0 * APIDIC * 

* MEAN * 15.0 16.9 * *197 162 0 *197 162 0 * 82 * 82 ** 36 * 0 * USTIC ** STAND.DEV. * 0.0 0.0 * * 55 55 0 * 55 55 0 * 22 * 22 ** 14 * 0 * * * COEFF.VAR. * * * 28 34 0 * 28 34 0 * 27 27 ** 40 * 0 * * 

COMPUTED BY FORTRAN PROGRAM VW18,N07. a1 DATE 03/25/82
 

STATION :AD-DARB 

* * OCCURENCE OF CONDITION * MOISTURE * 
* YEAR * * * 
* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 

*1977 * T T T 
 T T 
 T T * ARIDIC * 
* 1978 * '7 T T T T T T *USTIC * 
*1979k T T T T 
 T T T T *USTIC * 
*1980* T T T T T T 
 T T *ARIDIC * 

* FREQ.* 50 25 50 0 100 50 0 100 100 0 100 0 100 100 
 * * 
* COND.* T T T T T T T 
 T * USTIC * 

COMPUTED BY FORTRAN PROGRAN W18, NOV. 81 
 DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 
STATION:AD-DAR8
 

(1)=COMPL.DRY (2)=PARTLY DRY (3)=COMPL.MOIST
 

DAYS 
--------->11 >21---- >30 
YEAR 1977 MONTHS 
(AEIDIC A 

2222222222 2222222222 2222222222 JAN 
2222222222 2222111111 1111111111 FEB 
1111111111 1111111111 1111111111 MAR 
1111111111 1111111111 1111111111 APR 
1111111111 1111111111 1111111111 MAY 
1111111111 1111111111 1111111111 JUN 

1111111111 1111111111 1111111111 JUL 

1111111111-111112-222 2222222222 AUG 

2222222222 2222222222 2222221111 SEP 

1111111111 1111111111 1111111111 OCT 

1111111111 1111122222 2222222222 NOV 

2222222222 2222222222 2222222222 DEC 


YEAR 1979 

(USTIC ) 


2222222222 2222222222 2222222222 JAN 

2222222222 2221111111 1111111111 FEB 

1111111111 1111122222 2222222222 MAR 

2222222222 2222222222 2222222111 APR 

1111111111 1111122222 2222222222 MAY 

2222222222 2211111111 1111111111 JUN 

1111111111 1111122222 2222222222 JUL 

2222222222 2222222222 22"2222222 AUG 

2222222242 2222222222 2222222222 SEP 

2222222222 2222222222 2222222222 OCT 

2111111111 1111111111 1111111111 NOV

1111111111 1111111111 1111111111 DEC 


THE CLASSIFICATION FOR 4 YE5RS BETWEEN 

COMPUTED BY PROGRAM VU 18,NOV 81 


DAYS 
--------- >11-------- >21---- >30 

TEAR 1978 
(USTIC ) 

2222222222 2222222222 2222222222
 
2222222222 2222222222 2222222222
 
2222222211 1111122222 2222222222
 
2222222222 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222222 1111111111 1111111111
 
1111111111 1111122222 7222222222
 
2222222222 2222222222 2222222222
 
2222222222 2222222222 2211111111
 
1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 

YEAR 1980
 
(ARIDIC
 

1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222222 2222222222 2222222222
 
2222221111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222211 1111122222 2222222222
 
2222222222 2221111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111

111111 111 1111111111 1111111111
 

1977 AND 1980 IS:USTIC
 
DATE:03/25/82
 



SOIL SURVEY OF THE YEMEN tiRAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

Ln
 
Ln
 

STATION:ASH-SHAGRAB
 

* MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTUPE * YEAR * TEMPERATURE * REGIME 
 * IN * WHEN * MOIST IN SOME PAPTS ** DRY * MOIST * ** *ANNUAL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTER * REGIME * * * * * *DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMEP * WINTEP * * S* * * * * * * **SOLST. *SOLST.* * 

1976 * 14.9 16.8 * ISOMESIC *308 52 0 *308 52 0 * 52 * 52 ** 120 * 0 * APIDIC * 
1977 * 14.9 16.8 * ISOMESIC *292 68 0 *292 68 0 * 68 * 68 ** 105 * 0 * ARIDIC * 
1978 * 14.9 16.8 * ISOMESIC *334 26 0 *334 26 0 * 26 * 26 ** 109 * 0 * APIDIC * 1979 * 14.9 16.8 * ISOMESIC *323 37 0 *323 37 0 * 37 * 37 ** 45 * 0 * ARIDIC * * 1980 * 14.9 16.8 * ISOMESIC *337 23 0 *337 23 0 * 23 * 23 ** 82 * 0 * AFIDIC * 

MEAN * 14.9 16.8 *318* 41 0 *318 41 0 * 41 * 41 ** 92 * 0 * APIDIC * * STAND.DEV. * 0.0 0.0 * * 18 18 0 * 18 18 0 * 18 
 * 18 ** 29 * 0 * * * COEFF.VAR.* 
 * * 5 45 0 * 5 45 0 * 45 * 45 ** 32 * 0 * * 

COMPUTED EY FORTRAN PROGRAM VR18,NOV. 81 DATE 03/25/82
 

STATION :ASH-SHAGRAB 

* * OCCURENCE OF CONDITION * MOISTURE * 
* YEAR * * * 
* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 

*1976 * T T T T T T T T T *RIDIC
 
*1977 * T T T T 
 T T T T T *ARIDIC
 
*1978 * T T T 
 T T T T T T *ARIDIC
 
*1979 * 
 T T T T T T T *ARIDIC * 

*1980 * T T T T T T T T T SARIDIC * 

* FREQ.* 100 0 100 0 100 0 0 100 100 100 100 0 100 100 * * 
*COND.* 7 
 T T T T T T T T *ARIDIC * 

COMPUTED BY FORTRAN PROGRAN VU8, NOV.. 81 DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 
STATION:ASH-SHAGPAB
 

(I)--COMPL.DBY (2)=PARTLY DRY (3)=COMPL.HOZST
 

DAYS
 
- ->11-------- >21- >30--- ---------- >11-------- >21---- >30
 

YEAR 1976 MONTHS 

(ABIDIC ) 


1111111111 1111111111 1111111111 JAN 

1111111111 1111111111 1111111111 
 FEB 

1:11111111 1111111111 1111111111 MAR 

1111111111 1111122222 2222222222 APR 

2222222222 2222222222 2222222222 MAY 

2222222111 1111111111 1111111111 JUN 

1111111111 1111111111 1111111111 JUL 

1111111111 1111111111 1111111111 AUG
1111111111 1111111111 1111111111 SEP 

1111111111 1111111111 1111111111 OCT 

1111111111 1111111111 1111111111 NOV 

1111111111 1111111111 1111111111 DEC 


YEAR 1978 
(ARIDIC ) 

1111111111 1111111111 1111111111 
 JAN 

1111111111 1111111111 1111111111 FEB 

1111111111 1111111111 1111111111 MAR 

1111111111 1111111111 1111111111 APR 

1111111111 1111111111 1111111111 MAY 

1111111111 1111122222 2222222222 JUN 

2222222222 2111111111 1111111111 JUL 

1111111111 1111111111 1111111111 AUG 

1111111111 1111111111 1111111111 SEP 

1111111111 1111111111 1111111111 OCT 

1111111111 1111111111 1111111111 NOV 

1111111111 1111111111 1111111111 DEC 


1111111111 

1111111111 

1111111111 

1111111111 

1111111111 


YEAR 1977 
(ARIDIC ) 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 

1111111111 1111111111 1111111111
 
111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111

1111111111 1111111111 1111111111
 

1111111111 1111122222 2222222222
 
2222222222 2222222222 2222222222
 
2222222222 2222222222 2221111111
 

1111111111 

1111111111 

1111111111 

1111111111 


YEAR 1979 
(AFIDIC ) 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 
1111111111 1111111111
 

1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222222 2222222222 2211111111
 
1111111111 1111111111 1111111111
 
11111 1111 1111111111 1111111111
 
111111111' 1111111111 1111111111
 

JAN 

FEB 

MAR 

APB 

MAY 

JUN 

JUL 

AUG 

OEP 

OCT 


NOV 

DEC 


!EAR 1980
 
(MRIDIC )

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 1111111111 

1111111111 11111111i1 

1111111111 1111122222 


1111111111
 
1111111111
 
1111111111
 
1111111111
 
111111111
 
1111111111
 
2222222222
 

2222222211 1111111111 1111111111
 
1111111111 1111111111 1111111111

1111111111 1111111111 1111111111
 

1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOR 5 YEARS BETWEEN 1976 AND 1980 IS:ARIDIC
 
COMPUTED BY PROGRAM V9 18,NOV 81 
 DATE:03/25/82
 



SOIL SURVEY OF THE YEMEU ARAB PEPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY 
FACTOR 0.66)
 

STATION:BEIT AL-FATAMI 

* * MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECcTIVE DAYS THAT MCS IS * MOISTUFE ** YEAR * TEMPERATURE * REGIME * IN * WHEN * MOIST IN SOME PARTS ** DPY * MOIST * ** *ANNUAL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTER * AFTER * REGIME ** * * * *DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMEP * MINTEP * 
S* * * * * * **SOLST. * SOLST. * * 

* 1970 * 19.9 21.9 * ISOTHERMIC "28S 71 0 *289 71 0 * 71 * 71 ** 34 * 0 * APIDIC ** 1971 * 19.9 21.9 * ISOTHERMIC *242 118 0 *242 118 0 * 63 * 63 ** 35 * 0 * AFIDIC ** i972 * 19.9 21.9 * ISOTHERMIC *336 24 0 *336 24 0 * 24 * 2f ** 51 * 0 * APIDIC ** 1973 * 19.9 21.9 * ISOTHERMIC *360 0 0 *360 0 0 * 0 * 0 ** 120 t 0 * APIDIC ** 1977 * 19.9 21.9 * ISOTHERMIC *179 136 45 *179 136 45 * 105 * 105 ** 41 * 0 * USTIC * 

* MEAN * 19.9 21.9 * *281 70 9 *281 70 9 * 53 * 53 ** 56 * 0 * APIDIC ** STAND.DEV. * 0.0* 0.0 * * 73 58 20 * 73 58 20 * 14 * 41 ** 36 * 0 * * * COEFF.VAR. * * * 25 82 222 * 25 82 222 * 86 * 86 ** 61 * * * 

COMPUTED EY FORTRAN PROGRAM VW18,NOV. 81 DATE 03/25/82
 

STATION :BEIT AL-FATAMI 

* * OCCURENCE OF CONDITION * MOISTURE * 
* YEAR * * * 
* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 

*1970 * T T T T T T T T ARIDIC **1971 * 7 T T T
* 1972 * I T T T T T T T *ARIDICT T T T * ARIDIC * 
*1973 * T T T 
 T T T T T T * ARIDIC * 

*1977 * T T T T T T T T * USTIC * 

*FREQ.* 80 20 40 0 100 20 0 100 100 60 100 0 100 100 * * 
*COND.* T T T T T T T T * ARIDIC * 

COMPUTED EY FORTRAN PEOGRAW TV18, NOV. 81 DATE 03/25/82
 



--------

MOISTURE CONDITION CALENDARS
 
STATION:BEIT AL-FATAMI
 

(1)=COMPL.DFY (2)=PARTLY DRY (3)=COMPL.OIST
 

S>11>21---- >30 DAS .--------->11-------- >21---- >30
 
YEAR 1970 MONTHS YEAR 1971
 
(ARIDIC ) (ARIDIC ) 

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 MAR 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 APR 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 LAY 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 JUN 2222222222 2222222222 2222222222
 
1111111111 1111122222 2222222222 JUL 2222222222 1111111111 1111111111
 
2222222222 2222222222 2222222222 AUG 1111111111 1111122222 2222222222
 
22-2222222 2222222222 2222221111 SEP 2222222222 2222222222 2222222222
 
1111111111 1111111111 1111111111 OCT 2222222222 2222222211 11111111T-1
 
1111,411111 1111111111 1111111111 NOV 1111111111 1111111111,1111111111
 
7.111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

YEAR 1972 YEAR 1973 
(APIDIC 3 (ARIDIC,

1111111111 1111111,11 1111111111 JAN 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 MAR 1111111111 1:11111111 1111111111 
1111111111 1111111111 1111111111 APR 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 MAY 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 JUN 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 JUL 1111111111 1111111111 1111111111 
1111111111 1111122222 2222222222 AUG 1111111111 1111111111 1111111111 
2222222221 1111111111 1111111111 SEP 1111111111 1111111111 1111111111 
11111111111 1111111111 OCT 1111111111 1111111111 1111111Lll1111111111 1111111111 111111'111 NOV 11 1 1 1 1 1111111111 1 1 1 1 1
 
1211111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

YEAR 1977 
(USTIC 3 

JAN 1111111111 1111111111 1111111111 
FEB 1111111111 1111111111 1111111111 
MAR 1111111111 1111111111 1111111111 
APR 1111111111 1111111111 1111111111 
MAY 1111111111 1111122222 2222222222 
JUN 2222222222 2211122222 2222222222 
JUL 2222222222 2222222222 2222222222 
AUG 2222111111 1111111111 1111111111 
SEP 1111111111 1111122222 2222222222 
OCT 2222222222 2222222222 2222222222 
NOV 2222222222 2222233333 3333333333 
DEC 3333333333 3333333333 3333333333 

THE CLASSIFICATION FOR 5 YEARS BETWEEN 1970 AND 1977 I:APIDIC 
COMPUTED BY PROGRAM VW 18,NOV 1981 DATE 03/25/82 

LnU"

Vi
 



MOISTURE CONDITION CALENDARS
 

STATION:BElT AL-FULEIH
 

(1)=COMPL.DRY (2)=PARTLY DY (3)=COMPL.MOIST
 

DAYS DAYS
 
.......--------->11 - ->21- ->30 .--------- --------
>11 >21---- >30 

YEAR 1970 YEAP 1971 
(ARID:C ) (&RIDIC ) 

3333333333 3333333333 3333333333 JAN 1111111111 1111111111 1111111111
 
3332222222 2222222222 2222222111 FEB 1111111111 1111111111 1111111111
 
1111111111 
1111122222 2222222222 MAE 1111111111 1111111111 1111111111
 
2222222222 2222233333 3333333333 APR 1111111111 1111111111 1111111111
 
3333333333 3333333333 3333322222 
MAY 1111111 11 1111122222 2222222222
 
2222211111 
1111122222 2222111111 JUN 2211111111 1111111111 1111111111
 
1111111111 1111122222 2222222111 1111111111
J9L 1111122222 2211111111
 
1111111111 1111122222 2222222222 AUG 1111111111 1111122222 2222222222
 
2222211111 1111111111 1111111111 SEP 2222222222 2222222222 2222222222
 
1111111.11 1111111111 1111111111 OCT 2222111111 1111111111 1111111111
 
1111111 11111111111111111 NOV 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

YEAR 1972 
 YEAR 1973
 
(hRIDIC ) (ARIDIC )

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 EAR 1111111111 1111111111 1111111111 
llllllilll 1111122222 2222222222 APR 1111111111 1111111111 1111111111 
2211111111 1111122222 2222211111 MAY 1111111111 1111111111 1111111111 
1111111111 1111111111 ll1111il JUN 1111111111 1111111111 111111111
 
1111111111 1111111111 1111111111 JUL 1111111111 1111111111 1111111111
 
11H111111 1111111111 1111111111 AUG 1111111111 l1i1122222 2222222222
 
1111111111 1111111111 1111111111 SEP 222111*111 1111122222 2222111111
 
1111111111 
1111111111 1111111111 OCT 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 NOV 1111111111 1111111111 1111111111
 
1111111111 1111111111 11111-11111 DEC 1111111111 1111111111 1111111111 

ijiE CLASSIFICATZON FOR 4 YEARS BETWEEN 1970 AND 1973 IS:ABIDIC
 
COMPUTED BY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
 

Ln 

.. j 

http:1111111.11


SOIL SURVEY OF THE YEMEN 
ARAB rEPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 
2.5; SEASONAL AMPLITUDE MODIFIED By 
FACTOR 0.66
 

Ln 
STATION:DHAMAR 
 00
 

** MEAN SOIL 
 * TEMPERATURE 
* CUMULATIVE DAYS MCS* YEAR * TEMPERATURE * MAX.CONSECUTIVE DAYS THAT MCS IS* REGIME 
 * IN * MOISTUPE* WHEN * MOIST IN * SOME PARTS 
** DRY
* * MOIST **AHNUAL*SUMMERS ** 
 * * *ONE YEAR IS *SOIL TEMP >5* IN ONEDRY M/D MOI *WHEN
*DRY M/D MOI * YEAR *TEMP > 
SOIL** AFTER * AFTER * REGIME * * * * * 8 ** SUMMER * WINTER * * SO ST *
 

1976 
 * 14.9 16.8 * ISOMESIC 
 *102 132
1977 * 126 *102 132 126
1.9 16.8 * ISOMESIC 217 * 21

* 198 135 21 204 *135 21 204 225 8 * 15 * USTIC
* 14.9 16.8 * ISOMESIC * 225 * ** 86 154 120 * 86 154 120 0 * USIC *
 1979 * 14.9 * 247 * 241
16.8 * ISOMESIC *161 * * 3 * USTIC*1*80**$1*4.9* 199 0 *161 199 0
16.8************** * 128
258
u *205*........88 * 128 *s 15
6 25*" 88 67 * 126 * 0 * USTIc *
* 126 ** 15 * 0 
* e
MEAN USTIc *
* 14.9 16.8 * *137 118 
103 *137 118 103 *
* STAND.DEV. * 0.0 0.0 * 

188 * 188 ** 10 * 9
* a7 * USTIC
67 75 * 47 67 75 * 57 *
 
* 57 ** 6 * 15 ** *3COEFF.VAR. 
 * 


*COMPUTED P! FORTRAN PROGRAM VW18,NOV. 
 81 

DATF 03/25/82
 

STATION :DHAMAR
 

* * OCCLRENCE OF CONDITION
* YEAR * MOISTURE 
** ** 1 2 
 3 4 5 6 7 
 8 9 10 11 12 
 13 14 *REGIME
 

*1976 * 
 T 
 T T
*1977 * T 
T T T T T USTIC 
 *T T 
 T 5
T T T
*1978 * T USTIC *T T T 5
T T T
*1979 * T T USTIC *T T T T 
 T T T
* 1 9 1USTIC *80 * T T 
 T T T T
 

* FREQ.* 20 100 
 0 0 100 
 80 0 100 
 80 0 100 0 100 100 * 
 * 
*COND.* 
 T 
 T T 
 T T
COMPUTED EY FORTRAN PROGRAN VW18, NOV. 81 

TAT 03/25/8

DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 

STATION:DHAMAR
 

(1)=COMPL.DRY (2)=PARTLY DPY (3)=COMPL.MOIST
 

DAYS 
 DAYS
 
---- ----->11 ------ >21 
----- >30 ->11 ------ >21 - - ->39 

YEAR 1976 MONTHS YEAR 1977 
(USTIC ) (USTIC )


1111111111 1111111111 1111111111 
 JAN 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222 MAE 1111111111 
1111111111 1111111111

2222222222 2222233333 3333333333 APE 1111111111 1111111111 1111111111

3333333333 3333333333 3333333333 
 MAY 1111111111 1111133333 3333333333
 
3333333333 3333333333 3333333333 JUN 
 3333333333 3333333333 3333333333
 
3333333332 2222222222 2222222222 JUL 3333333333 3333333333 3333222222

2222222122 2222233333 3333333333 AUG 
 2222222222 2222233333 3333333333
 
3333333333 3333333333 3333333222 SEP 3333333333 3333333333 3333333333

2222222222 2222222222 2211111111 OCT 3333333333 3333333333 3333333333
 
1111111111 1111122222 2222222222 NOV 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222221111 DEC 
 3333333333 3333333333 3333333333
 

YEAR 1978 
 YEAR 1979
 
(USTIC ) (USTIC )

3333333333 3333333333 3333333333 JAN 2222222222 2222222222 2222222222
3333222222 2222222222 2222222222 FEB 2222222222 2222222211 1111111111
 
2222222222 2222222222 2211111111 MAR 
 1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222 
APR 1111111111 1111111111 1111111111
 
2222222222 2211111111 1111111111 MAY 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 JON 2222222211 1111111111 1111111111
 
1111111111 1111122222 2222222222 
JUL 1111111111 1111122222 2222222222
 
2222222222 2222233333 3333333333 AUG 2222222222 2222222222 2222222222
 
3333333333 3333333333 3333333333 SEP 2222222222 2222222222 2222222222

3333333333 3333333333 3333333333 OCT 2222222222 2222222222 2222222222
 
3333333333 3222222222 2222222222 NOV 2222222222 2222222222 2221111111
 
2222222222 2222222222 2222222222 DEC 1111111111 
1111111111 1111111111
 

YEAR 1980 
(USTIC )

JAN 1111111111 1111111111 1111111111
 
FEB 1111111111 1111111111 1111111111
 
MAR 1111111111 1111122222 2222222222
 
APR 2222222222 2222111111 1111111111
 
MAY 1111111111 1111111111 1111111111
 
JUN 111111111 1111111111 1111111111
 
JUL 1111111111 1111122222 2222222222
 
AUr 2222222222 2222233333 3333333333
 
SEP 3333333333 3333333333 3333333333 

OCT 3333333333 3333333333 3322222222
 
NOV 2222222222 2222222222 2111111111
 
DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOP 
5 YEARS BETWEEN 1976 AND 1980 IS:USTIC
 
COMPUTED BY EBOGRAM VW 18,NOV 81 
 DATE:03/25/82
 

tj
 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC 

DETERMINATION OF SOIL MOISTURE REGIME ACCOFDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOF 0.66) 

STATION:IBB 
Un 

C 
* * MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS* YEAR * MAX.CONSECUTIVE DAYS THAT MCS IS* TEMPERATURE * MOISTURE ** REGIME 
 * IN * WHEN * MOIST IN SOME PARTS *** *ANNUAL*SUMMER* DRY * MOIST * ,*ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTEP
* * * * AFTEP * PGIM? ** *DRY M/D MOI *DRY M/D MOI
****** YEAR *TEMP > 8 ** SIMMEP * WINTER **************************** * 

******************......... **SOLST. •SOLST. *
 1970 * 21.2 
 23.2 * ISOTHERMIC * 0 
 97 263 * 0 9 263 3601971 * 21.2 360 * 0 * 3823.2 * ISOTBERMIC * USTIC** 0 98 262 * 0 98
* 1972 * 21.2 262 360 36023.2 * ISOTHEPlC *0 0 * 37 * USTIC76 284 * 0 16 284 3601973 360
* 21.2 23.2 * ISOTHEPMIC * ** 0 29 * UDIC0 1 359 * 0 1 359 360
* 1974 360 ** 0* 21.2 23.2 * ISOTHERMIC 104 * UDIC ** 0 40 320 * 0 40 320 ** 1975 360* 21.2 23.2 * ISOTHERMIC * 0 0 360 
360 ** 0 * 45 * UDIC ** 0 0 360 * 360* 1976 * 21.2 23.2 360 ** 0 * 120* ISOTHERMIC * UDIC ** 1977 * 0 34 326 * 0 34 326* 21.2 23.2 * ISOTHERMIC * 360 * 360 **0 0 360 * 0 0 360 c * 45 * UDIC ** 360 360 n 
* 125 * uDic
 

MEAN * 21.2 23.2 * 
 0 38 321 * 0 38 321 * 360* STAND.DEV. * **360 ***0 *0.0 0.0 * ,3 * UDIC *0 412 42 * 0 12 42 * 0 * 0 ** 0 * 41 * * 

COMPUTED BY FORTRAN PROGRAM VW18,NOV. 81 
 DATE 03/25/82
 

STATION :IBB
 

* * OCCURENCE OF CONDITION 
 * MOISTURE * YEAR *** 
* 1 2 3 4 5 6 7 
 S 9 10 11 12 13 14 
 * REGIME * 

*1910* T T T 
 T T T
*1971 * T T * STIC *T T T t
T T T
1972 * T USTIC * T 
 T 
 T T *UDIC
*1973 * 
 T T 
 T 
 T T T
*1974 * T UDIC *T T

*1975 * T T T T *UDIC *T T 
 T T 
 T UDIC
*1976 *-3177 ** TT TT T 
 TT *UDICTT TT UDIC * 

*FREQ.* 0 100 0 
63 25 100 0 
 25 .0 0 100 0 100 100 
 **COND.* 
 T T 
 T 
 T
 

COMPUTED El FORTRAN PROGRAN VW18, NOV. 
81 
 DATE 03/25/82
 



MOISTUBE CONDITION CALENDAPS
STATION:IBB
 

(1)=COMPL.DFY (2)=PARTLY DRY 
 (3)=COMPL°.OIST
 

DAYS 

-- >11-------- >21----
 >30 


YEAR 1970 
 MONTHS 

(USTIC ) 


3333333333 3333333333 3333333333 
JAN 

3333333322 2222222222 2222222222 
FEB 

2222222222 2222222222 2222222222 
 MAR 

2222222222 2222222222 2222222222 
APR 

2222222222 2222233333 3333333333 
 MAY 

3333333333 
3333333333 3333333333 JUN 

3333333333 3333333333 3333333333 
JUL 

3333333333 3333333333 3333333333 
 AUG 

3333333333 3333333333 3333333333 
SEP 

3333333333 3333333333 3333333333 
OCT 

3333333333 3333333323 3333333333 
 NOV 

3333333333 3333333333 3333333333 
DEC 


YEAR 1972 

(UDIC )


3333333333 3333333333 3333333332 JAN 

2222222222 2222222222 2222222222 
 FEB 

2222222222 2222222222 2222222222 
MAR 

2222222222 2222233333 3333333333 
 APR 

3333333333 3333333333 3333333333 MAY 

3333333333 3333333333 3333333333 
JUN 

3333333333 3333333333 3333333333 
 JUL 

3333333333 3333333333 3333333333 
 AUG 

3333333333 3333333333 3333333333 
 SEP 

3333333333 
3333333333 3333333333 OCT 

3333333333 3333333333 3333333333 
 NOV 

3333333333 3333333333 3333333333 
 DEC 


YEAR 1974 

(UDIC )


3333333333 3333333333 3333333333 
 JAN 

3333322222 2222222222 2222222222 
 FEB 

2222222222 2222233333 3333333333 
 MAR 

3333333333 3333333333 3333333333 
 APR 

3333333333 3333333333 3333333333 MAY 

3333333333 3333333333 3333333333 
 JUN 

3333333333 3333333333 3333333333 
JUL 

3333333333 3333333333 3333333333 AUG 

3333333333 3333333333 333.333333 SEP 

3333333333 3333333333 3333333333 
 OCT 

3333333333 3333333333 3333333333 
NOV 

3333333333 3333333333 3333333333 
 DEC 


DAYS
 
--------- >11------- >21---- >30
 

YEAR 1971
 
(USTIC ) 

2333333333 3333353333 3333333333
 
3333333222 2222222222 2222222222
 
2222222222 2222222222 2222222222
 
2222222222 2222222222 2222222222
 
2222222222 2222233333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3233333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 

YEAR 1973
 
(UDIC )

3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333233333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 

YEAR 1975
 
(UDIC )


3333333333 3333333333 .3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333233333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 33333333J3
 

3333333333 3333333333 3333333333 

3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 

Fl
 

COMPUTED EY PEOGEAN VW 18,NOV 1981 
 DATE03/25/82
 



-------- 

bUIL zuZvrv UF TUE YEMEN APAB REPUBLIC 

MOISUEE CONDITION CALENDARS ACCORDING TO
 
MATHENATICAL MODEL OF F.NEWHALL(1972)
 

3ThTION:BB u,m
 

(1)=COMPL.DEY (2)=PARTLY DRY (3)=COMPL.MOIST 

DAYS 
 DAYS
 
>11 --------->21---->30 ---------
>11-------- >21 ----- >30
 

MONTHS
 
YEAR 1976 
 YEAR 1977
 
(UDIC 
 (UDIC


3333333333 3333333333 3333333333 JAN 3333333333 3333333333 3333333333
 
3333333333 3222222222 2222222222 FEB 3333333333 3333333333 3333333333
2222222222 2222233333 3333333333 MAR 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 APP 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 MAY 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 JUN 3333333333 3333333333 3333333331
 
3333333333 3333333333 3333333333 JUL 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 AUG 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 SEP 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 OCT 3333333333 333333333Z 3333333333
 
3333333333 3333333333 3333333333 NOV 
 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 DEC 3333333333 3333333333 3333333333
 

THE CLASSIFICATION FOR 8 YEARS JETWEEN 1970 AND 1977 IS:UDIC
 
COMPUTED EY PROGRAM VW 
18,NOV 81 DATE:03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIPIED BY FACTOR 0.66)
 

ST&TION:MARAM
 

* * MEAN SOIL * TEMPERATURE * CUMULAKIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTURE *
 
YEAR * TEMPERATURE * REGIME * IN , WHEN 
 * MOIST IN SOME PARTS ** DRY * MOIST * * 

**ANNUAL*SUMMER* 
 *ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTEP * AFTEP * FEGIME * 
* * * *DRY M/D 3OI *DRY M/D OI * YEAR *TEMP > 8 ** SUMMER * WINTER * 

* * ** * * 
4 SOLST. * SOLST. * 

* 1976 * 17.4 19.4 * ISOTHESMIC *282 78 0 *282 78 C * 76 * 78 ** 120 * 0 * APIDIC * 
* 1977 * 17.4 19.4 * ISOTHERSIC *220 140 0 *220 140 0 * 56 * 56 ** 45 * 0 * AFIDIC $ 
* 1978 * 17.4 19.4 * ISOTHERMIC *309 51 0 *309 51 0 * 51 * 51 ** 54 * 0 * ARIDIC ' * 1979 * 17.4 19.4 * ISOTHERMIC *338 22 0 *338 22 0 * 22 * 22 ** 120 * 0 * APIDIC * 
* 1980 ' 17.4 19.14 * ISOTHERMIC *312 48 0 *312 48 0 * 48 * 48 ** 57 * 0 * APIDIC * 

MEAN * 17.4 19.4 * *292 67 0 *292 67 0 * 51 * 51 *4 79 * 0 * ARIDIC * 
*STAND.DEV. * 44*
0.0 *4444 0 *44 44 0 * 20 * 20 ** 37 * 

" COEFF.VAR. * * * 15 66 0 * 15 66 0 * * 4* * *39 39 47 0 


COMPUTED BY FORTRAN PROGRAM VW18,NOV. 81 
 DATF 03/25/82
 

STATION :MARAM
 

* * OCCURENCE OF CONDITION * MOISTURE * 
YEAR *** 

* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 
*17 * T T T T T T T T T A* *
 

*1976 * T T T 
 T T 7 T T T *ARIDIC * 
•1977 * T 
 T T T T T T T *ARIDIC * 
*1978 * T T T 
 T T T T T T *ARIDIC ** 1979 *7 T 
 T 7 7 7 7 7 7 *ft9IDIC * 

•1980 * T T T 
 T T T T T T *ARIDIC * 

* FREQ.* 100 0 100 0 100 0 0 100 100 80 100 0 100 100 * * *COND.* I T T 
 T T T T T T * ARIDIC * 
************************************** 
 ********************** ** 

COMPUTED BY FORTRAN PROGRAM VW18, NOV. 81 
 DATE 03/25/82
 

Ln 
0%
c,
 



41 

SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

MOISTURE CONDITION CALENDARS
 
STATION:MAR AM 

(1) =COMPL. DRY (2) =PARTLY DRY (3) =COMPL. MOIST 

DAYS 
 DAYS
--------- >1111------
 --... 
 -------- >21 ---- >30 
YEAR 1976 MONTHS YEAR 1977 
(ARIDIC ) (ARIDIC )

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 
1111111111
 
1111111111 1111111111 IEB 1111111111 '111111111
F11111111 1111111111
1111111111 1111122222 2222222222 
MAR 1111111111 1111111111 1111111111
 
2222222222 2222222222 2222222222 APa 1111111111 1111111111 
1111111111
2222222222 2222222222 2222222222 
MAY 1111111111 1111122222 2222222222
 
222111111 1111111111 1111111111 JUN 
 2222222222 2222222222 2222222221
 
1111111111 1111111111 
1111111111 JUL 1111111111 
1111111111 1111111111
1111111111 1111111111 
1111111111 AUG 1111111111 
1111122222 2222222222

1111111111 1111111111 1111111111 
 SEP 2222222222 222222222. 
2222211111

1111111111 1111111111 
1111111111 
 OCT 11111 1111 1111122222 2222222222

1111111111 1111111111 
1111111111 NOV 
 2222222222 2222222222 2222222222

1111111111 1111111111 1111111111 
 DEC 2222222222 2111111111 
1111111111
 

YEAR 1978 
 YEAR 1979
 
(ARIDIC 3 (ARIDIC )
1111111111 1111111111 1111111111 JAN 
 1111111111 1111111111 1111111111


1111' 111.11 1111111111 1111111111 
 FEB 1111111111 1111111111 
1111111111

1111111111 1111111111 
1111111111 MAR 1111111111 1111122222 2222222222
 
11111i1111 1111111111 1111111111 
 APR 2222222111 1111111111 
1111111111

1111111111 1111111111 
1111111111 MAY 
 1111111111 1111111111 
1111111111

1111111111 1111111111 1111111111 
 JUN 1111111111 1111111111 
1111111111

1111111111 1111122222 2222222222 
 JUL 1111111111 111*111111 
1111111111
 
2222222222 2222222222 2222222222 
AUG 1111111111 1111111111 
1111111111

2222221111 1111111111 1111111111 
 SEP 1111111111 1111111111 
1111111111

11111'1111 1111111111 
1111111111 OCT 1111111111 1111111111 1111111111
1111111111 1111111111 
1111111111 NOV 1111111111 
1111111111 1111411111
1111111111 1111111111 
'111111111 DEC 1111111111 
1111111111 1111111111
 

YEAR 1980
 
(ARIDIC )
 

JAN 1111111111 
11 11111111 1111111111
 
FEB 1111111111 1111111111 
1111111111
 
MAR 1111111111 1111111111 1111111111
 
APR 
 1111i11 1i1 1111111111 1111111111
 
MAY 1111111111 1111111111 
111%111111
 
JUN 1111111111 1111111111 1111111111
 
JUL 1111111111 1111122222 2222222222
 
AUG 2222222222 2222222222 222222223z
 
SEP 2221111111 1111111111 
1111111111
 
OCT 1111111111 1111111111 1111111111
 
NOV 1111111111 1111111111 
1111111111
 
DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOR 
5 YEARS BETWEEN 
1976 AND 1980 IS:ARIDIC

COMPUTED EY PROGRAM VW 
18,NOV 81 
 DATE:03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING 
To 
FRANKLIN NEWNHALL SYSTEM OF COMPUTATION
 

(CORRECTION FOR TEMPERATUPE IS 
2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 
 C.66)
 

STATION:PHIZWA
 

* MEAN SOIL * TEMPEPATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * OISTUPE ** YEAR * TEMPERATURE t REGIME * IN * WHEN * MOIST IN SOME PARTS ** DRY * MOIST *
 **NNUAL*SUNMER* 
 *ONE YEAP IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTER 
 * AFTER * REGIME ** * * * *DRY M/D OI *DRY M/D MOI 
* YEAP *TEMP > 8 ** SUMMER * WINTEP *$ * V ** * * $*SOLST. * 010LST. *
 

$ 1976 
 * 17.3 19.3 * ISOTIIERMIC *179 18t 0 *179 181 0 * 100 * lOn ** 45 * 0 * USTIC ** 1977 * 17.3 19.3 * ISOTHEBMIC * 69 118 173 * 69 118 173 * 291 * 291 ** 0 * 0 * USTIC * * 1978 * 17.3 19.3 * ISOTHERMIC *311 49 0 *341 49 0 " 29 * 29 ** 120 * 0 * AFIDIC * 
* 17.3 19.3 * ISOTUERMIC
* 1980 *287 73 0 *287
1979 * o7.3 19.3 * ISOTHERMIC *243 117 0 *243 73 0 * 46 * 46 ** 45 *117 0 73 73 0 * ARIDIC *45 * 0 * AFIDIC
 

* MEAN * 17.3 19.3 * 
 *217 107 34 *217 107 34 * 107 * 107 ** 51 * 0 * APIDIC* STAND.DEV. * 0.0 -0.0 * * 97 50 77 * 97 50 77 * 105 * 105 ** U3$COEFF. VAB. * * 44 4q6 223 * 0 * ** 44 46 223* 98 98 84 *80
 

COMPUTED BY FORTRAN PROGRAM VW18,NOv. 81 
 DATE 03/25/82
 

STATION :RHIZWA 

* *$ OCCURENCE OF CONDITION * MOISTURE * * YEAR * * 
* * 1 2 3 4 5 6 7 
 8 9 10 11 12 13 i4 * REGIME * 

*1976 * T T T T T T T T T USTIC
 
*1977 * T T T T 
 T T T USTIC
 
*1978 * T T T T 
 T T T T RIDIC * 
* 1979 * I T T 
 T T T T T T *ARIDIC *
 
* 1980 * T T T 
 T T T T T *ARIDIC * 

* FREQ.* 60 40 80 0 100 40 0 100 80 40 100 0 100 100 * * 
*COND.* T T 
 T T T 
 T T T *&RIDIC * 

COMPUTED EY FORTRAN PEOGRAN VW18, NOV. 81 
 DATE 03/25/82
 

Un 
ON 
s-n 



SOIL SUFVEY OF TH. YLMEN ARAB FEPUbLIL
 

NOISTOPE CONDITION CALENDAPS
 
STATION:FHIZWA
 

(1)=COMPL.DbY (2)=PAPTLY DRY (J)=COMPI..MOIST a% 

DAYS 
 DAYS
 
-------- S>11>21---- >30 --------- >11-------- >21---- >30
 
YEAR 1976 MONTHS YEAR 1977

(USTIC } 
 (USTIC )

2222211111 1111111111 1111111111 
 JAN 2222221111 1111111111 1111111111
 
111111,111 1111111111 1111111111 
 FEB 111111111 1111111111 1111111111

1111111111 
1111122222 2222222222 MAE 1111111111 1111122222 2222222222
 
2222222222 2222222222 2222222222 APR 2222222222 2222222222 2222222222
 
2222222222 2222222222 2222222222 MAY 2222222222 2222233333 3333333333
 
2222222222 2222222222 2222211111 JUN 3333333333 3333333333 3333333333
 
1111111111 1111111111 1111111111 JUL 3333333333 3333333333 
3333333333
 
1111111111 1111122222 2222222222 AUG 3333332222 2222233333 3333333333
 
2222222222 2222221111 1111111111 SEP 3333333222 2222222222 2222222222

1111111111 1111111111 1111111111 OCT 2222222222 2222233337 3333333333
 
1111111111 
1111122222 2222222222 NOV 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222222 DEC 3333333333 3333333333 3333322222
 

YEAR 1978 
 YEAR 1979
 
(ARIDIC 
 (ARIDIC


2222222222 2222222222 2222222221 
 JAN 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 FEB 
 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 MAP 11111i1111 
1111111111 1111111111
 
1111111111 
1111122222 2222222222 APR 1111111111 1111111111 111111111
 
2222211111 1111111111 1111111111 MAY 
 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 JUN 
 2222222222 2211111111 1111111111
 
1111111111 1111111111 1111111111 JUL 
 1111111111 1111111111 1111111111
 
111 111i11 1111111111 1111111111 AUG 
 1111111111 1111122222 2222222222
 
1111111111 1111111111 111111111, SEP 
 2222222222 2222222222 2222222222
 
1111111111 1111111111 1111111111 
 OCT 2111111111 1111111111 1111111111
1111111111 1111111111 1111111111 NOV 1111111111 111I1111H 1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

YEAR 1980
 
(ARIDIC ) 

JAN 1111111111 1111111111 1111111111
 
FEB 11'1111111 1111111111 
1111111111
 
MAP 1111111111 1111111111 1111111.111
 
APP 1111111111 1111122222-2222222222
 
MAY 2222222222 2222222222 2222222-222
 
JUN 2222222222 2222222222 2222222211
 
JUL 1111111111 1111111111 1111"111111
 
AUG 1111111111 1111122222 2222222222
 
SEP 
2222222222 2222222222 2222222221
 
OCT 1111111111 11111111111111111111
 
NOV 1111111111 1111111111 1111111111
 
DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOR 
5 YEARS BETWEEN 1976 AND 1980 IS:APIDIC
 
COMPUTED EY PPOGRAM VW 18,NOV 1... 
 DATE:03/25/82
 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO 
FRANKLIN NEWHALL SYSTE OF COMPUTATIoN
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

STATION: RIHA B
 

* * MEAN SOIL * TEMPERATORE * CUMULATIVE DAYS NCS * MAYCONSECUTIVE DAYS THAT MCS IS * MOISTUFE *
 * YEAR * TEMPnERATURE * REGIME * IN * 
 WHEN * NOISI IN SOME PARTS ** DRY * MOIST * * 
* *ANNUAL*SUMMER* *ONE YEAF IS *SOIL TEMP '5* IN ONE 'WHEN SOIL** AFTER * AFTER * PEGIMF * * * * * *DRY M/D MOI *DRY M/D MOI 
* YEAR -TEMP > 8 ** SUMMER * WINTEF * * 
* * * ** * * * $* SOLST. * SOLST. * 

* 1970 * 23.2 25.2 * ISOHYPERTH. *251 109 0 *251 109 0 * 45 * 45 *9 30 * 0 * APIDIC * * 1971 * 23.2 25.2 * ISOHYPERTH. *135 45 180 *135 45 180 * 225 * 225 (N0 * 0 * USTIC * * 1972 * 23.2 25.2 * !SOHYPERTH. *115 94 151 *115 94 151 * 176
T

* 176 9* 15 * 3 * USTIC * 
* 1973 * 23.2 25.2 * SOHYPERTH. *180 180 0 *180 180 0 * 55 * 5, 9* 35 * 0 * UNDEFIN. * 

1974 * 23.2 25.2 * ISOHYPEPTH. *241 68 51 *241 68 51 * 97 * 97 * 15 * 0 * USTIC * 1975 * 23.2 25.2 * ISOHYPERTH. *263 97 0 *263 97 0 * 28 * 28 fl 17 * 0 * ARIDIC ** 1976 * 23.2 25.2 * ISOHYPERTH. *309 51 0 *309 51 0 * 19 * 19 ** 28 * 0 * XFIDIC 

* MEAN * 23.2 25.2 * *211 84 64 *211 84 64 * 97 * 97 ** 19 * C * APIDIC * * STAND.DEV. * 0.0 0.0 * * 66 117 78 * 66 47 78 * 75 * 75 ** 11 * 0 * 
* COEFF.VAR. * * * 31 56 120 * 31 56 120 76 * 76 ** 55 * 0 * * 

COMPUIED BY :ORTRAN PROGRAM VW18,NOV. 81 
 DATE 03/25/82
 

STATION :RIHAB
 

* * ° OCCURENCE OF CONDITION * MOISTURE *
 
*YEAR *9*
 

* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME 

*1970 * T T T T 
 T T *APIDIC * 
1971 * T T T T 
 T * USTIC * 

*1972 * T T T T 
 T * USTIC * 
*1973 * 
 T T T T T *FINDEFIN.*
 
*1974 * T T T 
 T T T T *USTIC * 
*1975 * T T 
 T T T T *AEiDIC * 
*1976 * T T 
 T T T T T *ARIDIC * 

* FREQ.* 57 43 0 0 100 29 0 10C 71 14 0 0 100 100 * * 
*COND.* T T T T T 
 T * ARIDIC 
 U
 

COMPUTED BY FORTRAN PIOGRAN VW18 9 NOV., 81 
 DATE 03/25/82
 



SOIL SURVEY OF THE YEMEN XRAB REPUBLIC
 

MOISTURE CONDITION CALENDAFS
 
ST&TION:RIHAB
 

(1)=COMPL. DRY (2)=PARTLY DRY (3)=COMPL.MOISI t-l 

00 
--------- >11-------- >21- >30 DAYS ..........- >11-------- >21---- >30 

YEAR 1970 MONTHS YEAR 1971 
(ARIDIC ) (USTIC )

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111 
1111111111 111111111i 1111111111 FEB 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 MAR 1111111111 1111111111 1111111111 
1111111111 1111122222 2222222222 APR 1111111111 1111111111 1111111111 
2222222111 1111122222 2222222222 MAY 1111111111 1111133333 3333333333
 
2222222211 1111111111 1111111111 JUN 3333333333 3333333333 3333333333
 
1111111111 1111122222 2222222222 JUL 3333333333 3333333333 3333333333
 
2222111111 1111122222 2222222222 AUG 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222222 SEP 3322222222 2222233333 3333333333
 
1111 11!1 1111111111 1111111111 OCT 3333333333 3332222222 2222222222
 
1111111111 1111111111 1111111111 NOV 2222222222 2222233333 3333333333
 
1111111111 1111111111 1111111111 D1. 3333333333 3333333333 3333333333
 

YEAP 1972 YEAR 1973
 
(USTIC (UNDEFIN.)


3332222222 2111111111 1111111111 JAN 2222222222 2222222222 2222222222
 
1111111111 1111111111 1111111111 FEB 2222222222 1114111111 1111111111
 
1111111111 1111111111 1111111111 MAR 1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222 APR 1111111111 1111122222 2222222222
 
2222222222 2222222222 2222222222 MAY 2221111111 1111122222 2222222222
 
2222222222 2222222222 2222111111 JUN 2222222222 2211122222 2222222222
 
1111111111 1111133333 3.'33333333 JUL 2222222222 2222222222 2222222222
 
3333333333 3333333333 3333333333 AUG 2222222222 1111122222 2222:22222
 
3333333333 3333333333 3333333333 SEP 2222222222 2222222222 2222211111
 
3333332333 3333333333 3333333333 OCT 111111 111 1111111111 1111111111
 
3333332333 3333333333 3333333333 NOV 111.111111 1111111111 1111111111
 
333333:333 3332222222 2222222222 DEC 1111111111 1111111111 1111111111
 

YEAR 1974 YEAR 1975 
(USTIC ) (ARIDIC )

1111111111 1111111111 1111111111- JAN 1111111111 1111111111 11111111111111111111 1111111111 1111111111 FEB i111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222 MAR 1111111111 1111111111 1111111111
 
2222222111 1111111111 1111111111 APR 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 MAY 2222k21111 1111111111 1111111111
 
1111111111 1111111111 1111111111 JUN 1111111111 1111111111 111i,11111
 
1111111111 1111122222 2222222222 JUL 1111111111 1111122222 2222222222
 
2222222222 22; 233333 3333333333 AUG 2222222221 1111122222 2222222222
 
3333333333 333J333333 3333333333 SEP 2222222221 1111122222 2222222222
 
3333332222 2222222222 2211111111 OCT 2222222222 2221111111 1111111111
 
1111111111 11111111 - 1111111111 NOV 1111111111 111111111 1111111111
 
1111111111 111111111, 1111111111 DEC 1111111111 1111111111 1111111111
 

COMPUTED FY PROGRAM VW 18,NOV 1981 DATE03/25/82
 



MOISTURE CONDITION CALENDARS ACCORDING 70
MATHEMATICAL MODEL OF F.NEWHALL(1972)
 

STATION: RIHAB
 

(1)=COMPL.DRY (2)=PASTLY DRY 
 (3)=COMPL.MOIST
 

YEAR 1976 
(ARIDIC ) 

DAYS
 
--------->11--------
>21---- >30
 

JAN 1111111111 1111111111 1111111111
 
FEB 1111111111 1111111111 
1111111111
 
NAR 1111111111 111111i111 1111111111
 
APR 1111111111 1111111111 1111111111
 
MAY 1111111111 1111111111 1111111111
 
JUN 1111111111 1111111111 1111111111
 
JUL 1111111111 1111122222 2222222222
 
AUG 2222111111 1111122222 2222222222
 
SEP 1111!11111 1111122222 2222222222
 
OCT 2211111111 1111111111 1111111111
 
NOV 1111111111 1111111;11 1111111111
 
DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOR 7 YEARS BETWEEN 
1970 AND 1976 IS:ARIDIC
COMPUTED BY PROGRAM VW 18,NOV 81 
 DATE:03/23/82
 

L0
 
a% 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

DETERMINATION OF SOIL 
.OISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION

(CORRECTION FOP TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

Ln 
-4C
 

STATION:SAMAH-AL-UYA
 

* * MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTURE * 
* YEAR * TEMPERATURE * REt'IME * IN * WHEN * MOIST IN SOME PARTS ** DRY * MOIST * * 
S*&VNUAL*SUMZ4ER* 
 *ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTER * REGIME * * * * * *DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMER * WINTFP * * * * * * * * * * ** SOLST. - SOLST. * 

* 1976 * 16.4 18.4 * ISOTHERMIC *316 44 0 *316 44 0 * 24 * 24 ** 81 * 0 * ARIDIC
* 1977 a 16.4 18.4 * ISOTHERMIC *193 92 75 *193 92 75 * 135 * 135 ** 45 * 0 * USTIC * 
* 1978 * 16.4 18.4 * ISOTHERMIC *247 94 19 *247 94 19 * 71 * 71 ** .63 * 19 * AFIDIC * 

1979 * 16.4 18.4 * ISOTHERNIC *246 114 0 *246 114 0 * 56 * 56 ** 45 * 0 * ARIDIC * 
* 1980 * 16.4 18.4 * 1SOTHERMIC *257 103 0 *257 103 0 * 73 * 73 ** 45 * 0 * APIDIC * 

* MEAN * 14.9 16.8 * *251 89 18 *251 89 18 * 71 * 71 ** 55 * 3 * APIDIC * * STAND.DEV. * 0.0 0.0 * * 43 26 32 * 43 26 32 * 40 * 40 ** 16 * e * * * COEFF.VAR. * * * 17 30 172 * 17 30 172 * 56 * 56 ** 28 * 223 * * 

COMPUTED BY FORTRAN PROGPAM YW18,NOV. 81 
 DATF 03/25/82
 

STATION :SAMlAH-AL-UYA
 

* * OCCURENCE OF CONDITION * MOISTURE * 
* YEAR * * * 
* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 

*1976 * T 7 T T T T T T T *ARIDIC * 
*1977 * I T I T T T T T * STIC * 
*1978 * T T 
 T T T .T T T * ARIDIC * 
*1979 * T T T T T 
 T T T *ARIDIC * 
*1980 * T T T 
 T T T T T *ARIDIC * 

* FREQ.* 100 20 100 0 100 C 0 100 100 20 100 0 100 100 * * 
*COND.* T T T T T T T T * ARIDIC * 

COMPUIED BY FORTRAN PROGRAN VW18, NOV. 
81 DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 
STATION:SAMAH-AL-UYA
 

(1)=COMPL.DRY (2)=PARTLY DRY (3)=COMPL.MOIST
 

DAYS 
 DAYS
 
- >11------->21
---- >30 --------- >11-------- >21---- >30
 

YEAR 1976 MONTHS YEAR 1977
 
(ARIDIC ) (USTIC }


11111111 1111111111 1111111111 JAN 1111111111 
1111111111 1111111111

11111111 11 111111!11 1111111111 FEB 1111111111 1111111111 
1111111111
 
1111111111 111h11111 1111111111 MAP 111111111i 
1111111111 1111111111
 
1111111111 1111111111 
1111111111 APR 
 1111111111 1111111111 1111111111
 
lllll11 
 1111122222 2222222222 SlAY 1111111111 1111122222 2222222222
 
2222211111 1111111111 1111111111 
 JUN 2222222222 2222222111 
1111111111
1111111111 11111 :222 2222222222 JUL 1111111111 
1111111111 1111111111
 
2222222221 1111111111 1111111111 AUG 1111111111 
1111122222 2222222222
 
1111111111 1111111111 1111111111 
 SEP 2222222222 2222222222 2222222222

1111111111 1111'11111 1111111111 OCT 
2222222222 2222233333 3333333333
 
1111111111 1111111111 1111111111 NOV 3333333333 3333333333 3333333333
 
1111111111 1111111111 1111111111 
 DEC 3333333333 3333333333 3333333333
 

YEAR 1978 
 YEAR 1979
 
(ARIDIC ) (ARIDIC
 

3333333333 3333333332 2222222222 JAN 
 1111111111 1111111111 1111111111

2222222222 2222222222 2222222222 
 FEB 1111111111 1111111111 1111111111
 
2222222222 2111111111 1111111111 MAR 1111111111 1111122222 2222222222

1111111111 1111111111 1111111111 
 APR 2222222222 2222211111 
1111111111
 
1111111111 1111111111 1111111111 MAY 1111111111 1111122222 2222222222

1111111111 1111111111 1111111111 
 JUN 
 2222222222 2221111111 1111111111
 
1111111111 1111122222 2222222222 
JUL 1111111111 1111111111 1111111111
 
2222222222 
2222222222 2222222111 AUG 1111111111 1111122222 2222222222
 
1111111111 11 1111111 1111111111 
 SEP 2222222222 2222222222 2222222222

1111111111 
.111111111 1111111111 OCT 2222222222 2111111111 1111111111
 
1111111111 1111111111 1111111111 NOV 1111111111 1111111111 
1111111111
 
1111111111 
1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

lEAB 1980
 
(ARIDIC)
 

JAN 1111111111 1111111111 1111111111
 
FEB 1111111111 1111111111 1111111111
 
MAE 1111111111 1111122222 2222222222
 
APR 2222222222 2222222222 2222222222
 
MAY 2222222222 2222222222 2222222211
 
JUN 1111111111 1111111111 1111111111
 
JUL 1111111111 1111111111 1111111111 


Ln
 
AUG 1111111111 1111122222 2222222222 
 "1
 
SEP 2222222222 222221111.1 1111111111
 
OCT 1111111111 1111111111 1111111111
 
NOV 1111111111 1111111111 1111111111
 
DEC 1111111111 
1111111111 1111111111
 

THE CLASSIFICATION FOR 
5 YEARS BETWEEN 1976 AND 1980 IS:ABIDIC

COMPUTED BY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

DEIERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66;
 

STATION:SANABFN
 

SMEAN 5OIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTURE *
 
* YEAR * TEMPEDATORE * REGIME * IN * 
 WHEN * MOIST IN SOME PARTS ** DRY * MOIST *
 * *ANNUAL*SUMMER* *ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTER * AFTER' * REGIME
 

* * 
 *DRY M/D MOI *DRY M/D MOI * YEAR *TEMP > 8 ** SUMMER * WINTER * *
 
* * * * * 
 * * * **SOLST. * SOLST. *
 

* 1976 * 16.6 18.6 * ISOTHERMIC *310 50 0 *310 
50 0 * 50 * 50 ** 120 * 0 * AFIDIC *
 
* 1977 * 16.6 .18.6 * ISOTHERMIC *211 87 62 *211 87 62 * 75 * 75 ** 45 
 * 0 * ARIVIC *
 
* 1978 * 16.6 18.6 * ISOTHERMIC *276 73 11 *276 73 11 4 *
43 43 ** 64 * 11 * ARIDIC *
 
* 1979 * 16.6 18.6 * ISOTHERMIC *360 0 0 *360 0 0 
 * 0 ** 120 * 0 * APIDIC *
 * 1980 * 16.6 18.6 * ISOTHERMIC *301 59 0 *301 59 0 * 35 * 35 ** 
 51 * 0 * ARIDIC *
 

* MEAN * 16.6 18.6 * *291 53 14 
*291 53 14 * 40 * 40 ** 80 * 
 2 * ARIDIC *
 
* STAND.DEV. * 0.0 0.0 * * 54 33 
 26 * 54 33 26 * 27 * 27 ** 37 
 * 4 * *
 
* COEFF.VAR. 
* * * 18 61 18 * 18 61 184 * 66 * 66 ** 
 46 * 223 * *
 

COMPUTED BY FORTRAN PROGRAM VW18,NOV. 81 
 DATE 03/25/82
 

STATION :SANABAN
 

* * OCCURENCE OF CONDITION 
 * MOISTURE *
 
* YEAR * * * 
* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 

*1976 * T T T T T T T T T ARIDIC 
*1977 * T T T T T T T T *ARIDIC * 
*1978 * T T T T T T T T T *ARIDIC * 
*1979 * T T T T T T T T T *ARIDIC * 
*1980 * T T T T T T T T T *ARIDIC * 

* FREo.* 100 0 100 0 100 0 0 100 00 80 100 
 0 100 100 *
 
*COND.* T T T T T ' T T T 
 *ARIDIC *
 

CMPUTED BY FORTRAN PROGRAN VW18, NOV. 81 
 DATE 03/2%/82
 



MOISTURE CONDITION CALENDARS
 
STATION:SANABAN
 

(1)=COMPL.DRY (2)=PARTLY DRY (3)=COMPL.fMOIST
 

DAYS 
 DAYS
 
--------- >11-------- >21---- >30 --------- >11-------- >21 ------ >30
 

YEAR 1976 MONTHS YEAR 1977
 
(ARIDIC ) (ARIDIC )

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 
 FEB 1111111111 1111111111 1111111111

111111111: 1111111111 1111111111 MAR 1111111111
1111111111 1111111111
 
11111111il 1111122222 2222222222 APR 1111111111 1111111111 1111111111
 
2222222222 2222222222 2222222222 MAY 1111111111 1111122222 2222222222
 
2222211111 1111111111 1111111111 JUN 
 2222222222 2222222111 1111111111
 
1111111111 1111111111 1111111111 
 JUL 1111111111 1111111111.1111111111
 
1111111111 1111111111 1111111111 AUG 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 SEP 2222222222 2222222222 2222222111
 
1111111111 1111111111 1111111111 OCT 1111111111 111;122222 2222222233

1111111111 1111111111 1111111111 NOV 3333333333 3333333333 3333333333
 
1111111111 1111111111 1111111111 DEC 3333333333 3333333333 3333333333
 

YEAR 1978 
 YEAR 1979
 
(ARIDIC ) (ARIDIC

3333333333 3222222222 2222222222 JAN 1111111111 1111111111 1111111111
2222222222 2221111111 1111111111 FEB 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 MAR 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 APR 1111111111 7111111111 1111111111
 
1111111111 1111111111 1111111111 MAY 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 JUN 1111111111 1111111111 1111111111
 
'111111111 1111122222 2222222222 
JUL 1111111111 1111111111 1111111111
 
2222222222 2222222222 2222221111 AUG 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 SEP 11111 
1111 1111111111 1111111111
 
1111111111 1111111111 1111111111 111'11111
OCT 1111111111 1111111111
 
111111111.1 1111111111 1111111111 
 NOV 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

YEAR 1980 
(ARIDIC )

JAB 1111111111 1111111111 1111111111
 
FED 1111111111 1111111111 1111111111
 
MAR 1111111111 1111122222 2222222222
 
APR 2222222222 2222222222 1111111111
 
MAY 1111111111 1111111111 1111111111
 
JUN 1111111111 1111111111 1111111111
 
JUL 1111111111 1111111111 1111111111
 
AUG 1111111111 1111122222 2222222222
 
SEP 2222222221 11I1111111 1111111111
 
OCT 1111111111 1111111111 1111111111
 
NOV 1111111111 1111111111 1111111111
 
DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOR 5 YEARS BETWEEN 
1976 AND 1980 IS:AFIDIC
 
COMPUTED BY PROGRAM Vi 18,NOV 81 
 DATE:03/25/82
 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

DETERMINATIOh OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 
2.5; SEASONAL AMPLITUDE MODIFIED BY 
FACTOP 0.66)
 

STATION:SUMARA
 

MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS
* YEAR * TEMPERATURE * MAX.CONSECUTIVE DAYS THAT MCS IS* REGIME * IN * MOISTURE* WHEN* *ANnUAL*SUMMER* MOIST IN SOME PARTS ** DPf * MOIST *
*ONE YEAR IS *SOIL TEMP >5* IN ONE * 
* *WHEN SOIL** AFTER* * * *DRY H/D MOI *DRY M/D MOI 

* RFTER * REGIME * * YEAR *TEMP > 8 ** SUMMER * WINTER * 

2 3 2
1970 * 21.2 . * ISOTHEEMIC * 0 71 289 * 01971 * 21.2 71 289 * 360 * 323.2 * ISOTHERNIC * .5 *UDIC
20 111 229 * 
20 Ill 229 ** 1972 * 21.2 340 * 34023.2 * ISOTHERMIC 0 * 4 * USTIC ** 0 72 288 * 0 72 288* 1973 * 21.2 360 * 360 023.2 * ISOTHERMIC * 52 131 * 27 * UDIC177 * 52 131 177 308
* 1974 * 21.2 0 ** 15 *23.2 * ISOTHERMIC *2Q1 61 70 * USTIC *55 *244 61 
 55 * 106* 1975 * 21.2 10 ** 15 *23.2 * ISOTHERMIC *126 0 * USTIC *S 1976 * 21.2 98 136 *126 98 136 * 16523.2 * ISOTHERMIC 6
0 137 223 0 13 22 36 ** 15 * 0 * USTIC *..... 36 
 15 0 * USTIC
 
* MEAN * 21.2 23.2 = * 63 97 199 * 63 97 i99 * 285STAND.DEV. * 285* 0.0 ** 6 *0.0 * 23 * HSTIC* 91 30 84 * 91 * 30 84 * 105 **145 105 *•OF.VR31 42 *145 31 42 8 * 26 *36 36 
 ** 124 * 114 *
 
COMPUTED 2! 
FORTRAN PROGRAM VW18,NOV. 81 


DATE 03/25/82
 

STATION :SUMARA
 

* * OCCURENCE OF CONDITION 
 * MOISTURE *
 YEARS 

**
 * * 1 2 3 4 5 6 7 
 8 9 10 11 
 12 13 14 *REGIME * 

*97 
 * TT TTT 
 T T * SIC *
 
1970 * T 
 T T 
 T 
 T T *UDIC
1971 * T T T T 
 T 
 T T *USTIC
*1972 * T 
 T 
 T T 
 T * UDIC
*1973 * T 
 T T T 
 T T T T 
 * USTIC
*1974* T T 
 T T T T
* 1975 * T T T * USTIC *T T T T T 
 T T * USTIC * 

* FREQ.* 14 100 0 29 71 86 0 71 29 0 100 0 100 100 *
 
COND. EY T T T T 
 T T * USTIC
COMPUTED .EY FORTRAN PROGRAM ¥N18, Nov. 81 

T 


DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 
STATION:SUMARA
 

(1?=COMPL.DRY (2)=PARTLY DRY (3)=COMPL.MOIST
 

DAYS DAYS
 
>11----------------- >30 >11 >21---- >30>21---- --------- --------

YEAR 1970 MONTHS YEAR 1971 
(UDIC ) 


3333222222 2222222222 2222222222 JAN 

2222222222 2222222222 2222222222 FEB 

2222222222 2222233333 3333333333 MAR 

3333333333 3333333333 3333333333 APE 

3333333333 3333333333 3333333333 MAY 

3333333333 3333333333 3333333333 JUN 

3333333333 3333333333 3333333333 JUL 

3333333333 3333333333 3333333333 AUG 

3333333333 3333333333 3333333333 SEP 

3333333333 3333333333 3333333333 OCT 

3333333333 3333333333 3333333333 NOV 

3333333333 3333333333 3333333333 DEC 


YEAR 1972 

(UDIC f) 


3333333333 3333333333 3333333222 JAN 

2222222222 2222222222 2222222222 FEB 

2222222222 2222222222 2222222222 MAR 

2222222223 3333333333 3333333333 APR 

3333333333 3333333313 3333333333 MAY 

3333333333 3333333333 3333333333 JON 

3333333333 3333333333 3333333333 JUL 

3333333333 3333333333 3333333333 AUG 

3333.33333 3333333333 3333333333 SEP 

3333333333 3333333333 3333333333 OCT 

3333333333 3333333333 3333333333 NOV 

3333333333 3333333333 3333233333 DEC 


YEaR 1974 

(USTIC ) 

2222222222 1111111111 1111111111 JAN 
1111111111 1111111111 1111111111 FEB 
1111111111 1111111111 1111111111 MAR 
1111111111 1111111111 1111111111 APR 
1111111111 1111111111 1111111111 MAY 
1111111111 1111111111 1111111111 JUN 


1111111111 1111122222 2222222222 JUL 

2222222222 2222233333 3333333333 AUG 

J333333333 3333333333 3333333333 SEP 

3333333333 2222222222 2222222222 OCT 

2111111111 1111111111 1111111111 NOV 

1111111111 111l11111 1111111111 DEC 


(USTIC )
 
3333222222 2222222222 2222222222
 
2222222222 2222222222 2222222222
 
2222222222 2222222222 2222211111
 
1111111111 1111122222 2222222222
 
2222222222 2222233333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 

YEAR 1973 
(USTIC 3 

3333333333 3333333333 3333333333 
3333333333 3333333333 3333333333 
3333333333 2222222222 2222222222 
2222222222 2222222222 2222222222 
2222222222 2222222222 2221111111 
1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222222
 
2222222222 2222233333 3333333333
 
333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3322222222 2222222222 2222222222
 

YEAR 1975 
(USTIC ) 

1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 
1111111111 111112222 2 2111111 

11111222222222222222 2222222222
 
2222222222 2222222222 2222222222

2222222222 2222222222 2222111111
 

1111111111 111122222 2222222222
 
2222222222 2223333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333332
 

COMPUTED PY PROGRAM VW 18,NOV 1981 DATE03/25/82
 



SOIL SURVEY OF TilE YEMEN ARAB REPUBLIC
 

MOISTURE CONDITION CALENDABS ACCORDING TO'
 
MATHEMATICAL MODEL OF F.NEWHALL(1972)
 

LnST&TION:SUMARA 
 ,.
 
(1)=COMPL.DEY 
 (2)=PARTLY DRY 
 (3)=COMPL.MOIST
 

YEAR 1976 
DAYS (USTIC ) 

-- >11-------- >21---- >30
 
JAN 2222222222 2222222222 2222222222

FEB 2222222222 2222222222 2222222222

MAR 2222222222 2;22222222 2222222222

APR 2222222222 2222233333 3333333333
 
MAY 3333333333 3333333333 3333333133

JUN 3333333333 3333333333 3333333333
 
JUL 3333333333 3333333333 3333333333
 
AUG 3333333333 3333333333 333.3333333
 
SEP 3333333333 3333333333 3333333333
 
OCT 3333333333 3333333333 3333333333
 
NOV 3333333333 3333333333 3333333322
 
DEC 2222222222 2222222222 2222222222
 

THE CLASSIFICATION for 
7 YEARS BETWEEN 1970 AND 1976 IS:USTIC
COMPUTED EY PROGRAM yW 18,NOV 81 
 DATE:03/25/82
 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

MOISTURE CONDITION CALENDARS ACCORDING 
TO 
MATHEMATICAL MODEL OF-F.PEWHALL(IS72)
 

STATION:SUMARL 
 a 
(1)=COMPL.DFY 
 (2)=PARTLY DRY 
 (3)=COMPL.MOIST
 

YEAR 1976
 
(USTIC )


DAYS 
->11-------- >21---->30
 

JAN 2222222222 2222222222 2222222222
fEB 2222222222 2222222222 2222222222
 
MAR 2222222222 2222222222 2222222222
.PR 2222222222 2222233333 3333333333
 
MAY 3333333333 3333333333 3333333333

JUN 3333333333 3333333333 3333333333
 
JUL 3333333333 3333333333 3333333333
 
AUG 3333333233 3333333333 3333333333
 
SEP 3333333333 3333333333 3333333333
 
OCT 3333333333 3333333333 3333333333
 
NOV 3333333333 3333333333 3333333322
 
DEC 2222222222 2222222222 2222222222
 

THE CLASSIFICATION FOR 7 YEARS BETWEEN 1970 AND 1976 IS:USTIC
COMPUTED EY PROGRAM VD 
18,NOV 81 
 DATE:03/25/82
 



DETERMINATION OF 	SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 

(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOR 0.66)
 

STATION:UDAIN
 

MEAN SOIL * TEMPERATURE CUMULATIVE DAYS MCS * MAXoCONSECUTIVE DAYS THAT MCS IS * MOISTURE*

S* 

IN * WHEN * MOIST IN SOME PARTS ** DRY * MOIST * * 
* YEAR * TEMPERATURE * REGIME * 

*ONE YEAR IS *SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTER * REGIME * 
* *ANNUAL*SUMMER* 

* YEAR *TEMP > 8 ** SUMMER * WINTEP * * *DRY M/D MOI *DPY M/D MOI
* * * * 
,* , , , , , * **SOLST. * SOLST.* * 

* 0 * ARIDIC * 
* 1970 * 23.2 25.2 * ISOHYPEPTS. *246 114 0 *246 114 0 * 42 * 42 ** 48 

41 * n * ARIDIC * 
* 1971 * 23.2 25.2 * ISOHYPERTH. *269 91 0 *269 91 0 * 26 * 26 ** 

* ARIDIC ** 	 27 * 27 ** 65 * 0 

74 ** 15 * 0 * ARIDIC ** 1972 * 23.2 25.2 * ISOHYPERTH. *286 74 0 *286 74 0 

* 1973 * 23.2 25.2 * ISOHYPEETH. *229 74 57 *229 74 57 * 74 * 
* 24 ** 112 * 0 * APIDIC 

* 1974 * 23.2 25.2 * ISOHYPERTH. *313 47 0 *313 47 0 * 24 
0 USTIC ** 255 ** 	 0 * U 

* 	 1977 * 23.2 25.2 * ISOHYPERTH. *105 30 225 *105 30 225 * 255 

* ARIDIC * 
B * 23.2 25.2 * *207 78 74 *207 78 74 * 115 * 115 ** 40 * 10 
BEAN 
 40 * 26 * * 

0.0 0.0 * *112 33 108 *112 33 108 * 135 * 135 ** 
* STAND.DEV. * * 

* * 54 42 147 * 54 42 147 * 117 * 117 ** 100 * 264 

DATE 03/25/82 

" COEFF.VAR. * 


COMPUTED BY FORTRAN PROGRAM V918,NOV. 81 


STATION :UDAIN
 

* * OCCURENCE OF CONDITION * MOISTURE * 

* 
YYEAR * 

* 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
* 
* REGIME 

* 
* 

1970 * T T T T T T T *AIDIC 

1971 
* 1972 
*1973 
* 1973 

* 
* 
* 
* 

T 
T 
T 
T 

T 

T 

T 
T 
T 
T 

T 
T 
T 
T 

T 
T 
T 
T 

T 
T 
T 
T 

T 
T 
T 
T 

*ARIDIC 
* ARIDIC 

A*RIDIC 
* ARIDIC 

* 
* 
* 

*1977 * T T T T T T *USTIC * 

* FREQ,* 
* COND.* 

83 
T 

16 50 
T 

0 100 
T 

17 0 100 
T 

83 
T 

33 0 0 100 
7 

100 
7 

* 
* ARIDIC 

* 
* 

COMPUTED El FORTRAN PROGRAN VW18, NOV. 81 DATE 03/25/82 



14 

SOIL SURVEY OF THE YEMEN 
ARAB PEPUBLIC
 

MOISTURE CONDITIOll CALENDARS
 
STATION:UDAIN
 

(1)=COMPL.DPY (2)=PARTLY DRY (3
 )=COMPL.MOIST 

Ln 

-------- >11 
.--------
>21---- >30 DAYS --------- >11--------
>21---- >30
YEAR 1970 
 MONTHS
(ARIDIC ) YEAR 1971
 
1111111111 (ARIDIC )1111111111 
1111111111 
 JAN 1111111111 
1111111111
1111111111 111111111
1111111111 
111111111 
 FEB 1111111111 
1111111111
1111111111 1111111111
1111111111 
1111111111 
 MAR 1111111111 
1111111111
1111111111 1111111111
1111122222 
2222222222 
 APR 1111111111 
1111111111 1111111111
2222222222 2111122222 2222221111 
 MAY 1111111111 
1111122222
1111111111 2222222222
1111111111 
1111111111 
 JUN 2222222111 
1111122222 
2222222222
1111111111 
1111122222 2222222222 
JUL 2222111111 
1111111111 
1111111111
2222222222 2222222222 2222222111 
 AUG 1111111111 
1111122222 2222222222
1111111111 1111111111 
1111111111 
 SFP 2222222222 2111122222 2222222222
1111111111 
1111122222 
2222222222 
OCT 2222222221 
111111;111
2222222222 2222222222 1111111111
1111111111 
 NOV 1111111111 
1111111111
1111111111 1111111111
1111111111 
1111111111 
 DEC 1111111111 
1111111111 
1111111111
 

YEAR 1972 

YEAR 1973
(ARIDIC )

1111111111 1111111111 (ARIDIC )
1111111111 
 JAU! .1111111111 1111111111
1111111111 1111111111
1111111111 
 1111111111 
 FEB 1111111111
11111l1111 11111111,1 1111111111 1111111111
1111111111 
 MAR 1111111111 
1111111111
1111111111 1111111111
1111122222 2222222222 
 APR 1111111111 
1111111111 
1111111111
2222222222 2211111111 
1111111111 
 MAY 1111111111 1111122222 2222222222
1111111111 
1111122222 2222222222 
JUN 2222221111 1111'22222 2222211111
2111111111 1111122222 2222222222 

2222221111 JUL 1111111111 1111122222 2222222222
1111122222 2222211111 
 AUG -222222222 2111133333 3333333333
11 
 11 1,111 1111111111 SEP 3333333333 3333333333 3333333333
1111111111 
1111111111 1111111111 
 OCT 3333333333 3322222222 2222222221
1111111111 
1111111111 
1111111111 
 NOV 1111111111 
1111111111
1111111111 1111111111
1111111111 
1111111111 
DEC 1111111111 
1111111111 
1111111111
 

YEAR 1974 

YEAR 1977
(ARIDIC )11 11 111 1 11 
1 1 1111111111 JAN (JSTIC
1111111111 
1111111111 
1111111111
1111111 1111 11 1 1 11 
11 11 FEB 1111111111
1111111111 1111111111 1111111111
1111111111l 
1111111111 
MAR 1111111171 
1111111111 
1111111111


1111111111 
1111111111 
1111111111 
 APR 1111111111 
1111122222 2222222222
1111111111 
1111122222 
2222222222 
MAY 2222222222 2222233333 3333333333
2222222221 
1111122222 2222222222 
 JUN 3333333333 3333333333 3333333333
2222222211 
1111111111 
1111111111 JUL 3333333333 3333333333 3333333333
1111111111 
1111111111 1111111111 
 AUG 3333333333 3333333333 3333333333
1111111111 
1111111111 
1111111111 
 SEP 3333333333 3333333333 3333333333
1111111111 
1111111111 
1111111111 
 OCT 3333333333 3333333333 3333333333
1111111111 
1111111111 
1111111111 NOV 3333333333 3333333333 3333333333
1111111111 
1111111111 
1111111111 
 DEC 3333333333 3333333333 3333333333
 

THE CLASSIFICATION FOR 

COMPUTED EY 

6 YEARS BETWEEN 1970 AND 1977 IS:APIDIC
PROGRAM VW 18,NOV 81 
 DATE:03/25/
8 2
 

co 



DETERMINATION OF SOIL MOISTURE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 

(CORRECTION FOR TEMPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY 
FACTOR 0.66)
 

STATION:YARIM
 

* * MEAN SOIL * TEMPERATURE * 
 CUMULATIVE DAYS MCS MAX.CONSECUIIVE DAYS THAT MCS IS * MOISTURE *
 
* YEAR * TEMPERATURE * REGIME * IN * WHEN * MOIST IN SOME PARTS ** 
 DFY * MOIST * *
* *ANNUAL*SUMHER* 
 *ONE YEAR IS 
*SOIL TEMP >5* IN ONE *WHEN SOIL** AFTER * AFTEP * FGIME
* * 
 * * *051 M/D MOI *DRY N/D MOI * YEAR *TEMP > 8 *. SUMMER * WINTER * *
 * * 
 * * * 
 * * * **SOLST. *SOLST.* 
 *
 

* 1970 * 17.3 19.3 * ISOTHERMIC *235 125 0 *235 125 0 * 10( 
 * 104 ** 15 * 0 * USTIC *
 
* 1971 * 17.3 19.3 * ISOTHERMIC * 75 60 225 * 75 60 225 * 
 285 * 205 ** 0 * n * USTIC
* 1972 * 17.3 19.3 * ISOTHERMIC * 33 166 161 * 33 166 
161 * 327 * 327 ** 0 * 15 * USTIC *
 * 1973 * 17.3 19.3 * ISOTHERHIC *199 105 56 *199 105 56 * 137 * 137 ** 6 * 
 0 * USTIC *
 * 1974 * 17.3 19.3 * ISOTHERMIC * 75 186 99 * 75 186 99 * 
 285 * 285 ** 0 * 0 * USTIC
* 1975 * 17.3 19.3 * ISOTHERMIC *133 92 135 *133 92 135 * 159 * 
 159 ** 21 * 0 * USTIC
* 1976 * 17.3 19.3 * ISOTHERMIC * 10 192 158 * 10 192 158 * 350 * 350 
 ** 0 * 15 * USTIC *
 * 1977 * 17.3 19.3 * ISOTHERMIC *146 79 135 *146 79 135 * 165 * 165 
 ** 11 * 0 * USTIC *
 

* MEAN * 17.3 19.3 * *100 111 147 *100 111 147 * 241 
 * 241 ** 5 * 16 * USTIC * * ST&ND.DEV. * 0.0 
 0.0 * * 82 62 102 * 82 62 102 * 99 * 
 99 ** 7 * 39 * * * COEFF.VAR.* 
 * * 82 56 69 * 82 56 
69 * 41 * 41 ** 135 * 235 * * 

COMPUTED EY FORTRAN PROGRAM VW18,NOV. 81 DATE 03/25/82
 

STATION :TAEIM
 

* * OCCURENCE OF CONDITXON 
 * MOISTURE *
 
* YEAR * 
 * 
 *
 
* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME *
 

*1970 * T T T 
 T T T T T *USTIC *
 
*1971 * T T T T 
 T T T *USTIC *
 
*1972 * T T 
 T T T T T RUSTIC *
 
*1973 * T T T 
 T T T I T *USTIC * *1974 * T 
 T T T T T T T 'USTIC *
 
*1975 * T 
 T T T T T T T *USTIC

*1976 * T T T T T T T RUSTIC *
 
*1977 * T T 
 T T T T T T *USTIC *
 

* FREQ.* 25 100 0 0 100 75 0 100 63 0 100 0 100 100 * **COND.* T 
 T T T T T T T * USTIC *
 

COMPUTED EY FORTRAN PROGRAM V18, NOV. 81 
 DATE 03/25/82
 



SOIL SUBVEY OF THE 
YEMEN ARAB REPUBLIC
 

MOISTURE CONDITION CALENDARS
 
STATION:YARIN
 

1)=COrPL.DRY (2)=PARTLY DRY (3)=COMPL. MOIST 

DAYS 

DAYS
 

......... >11 -------- >21 ----- >30 
 --------- >11-------- >21- >30
 
YEAR 1970 MONTHS YEAR 1971
 
(USTIC 
 (USTIC 1111111111 1111111111 1111111111 
 JAN 1111111111 1111111111 
1111111111
 

1111111111 1111111111 1111111H FEB 1111111111 
1111111111 1111111111

1111111111 1111111111 
1111111111 MAR 1111111111 
1111122222 2222222222
 
1111111111 
1111122222 2222222222 APR 2222222222 2222222222 222222222
 
2222221111 1111111111 1111111111 
 MAY 2222222222 2222233333 3333333333

1111111111 1111111111 
1111111111 JUN 
 3333333333 3333333333 3333333333
1111111111 
1111122222 2222222222 JUL 
 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222222 
AUG 3333333333 3333333333 3333333333

2222222222 2222222222 2222222222 
 SEP 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222221 
OCT 3333333333 3333333333 3333333333
1111111111 1111111111 
1111111111 NOV 
 3333333333 333-3333332 3333333333
 
1111'11111 1111111111 1111111111 DEC 3333333333 3333333333 3333333333
 

YEAR 1972 
 YEA1, 1973

(USTIC ) (USTIC


3333333333 3333222222 2222222222 
JAN 1111111111 1111111111 1111111111

2222222222 2222222222 2222222222 
FEB 1111111111 1111111111 
1111111111
 
2222222222 2222222222 2222222222 
 MAR 1111111111 1111111111 1111111111
2222222222 2222233333 3333333333 
APR 1111111111 1141111111 11111111,1

3333333333 3333333333 3333333333 MAY 1111111111 
1111111111 1111111111
 
3333333333 3333333333 3333333333 
JUN 1111111111 1111122222 2222222222
 
3333333333 3333333333 3333333333 
JUL 2222222221 1111122222 2222222222
3333333333 3333333333 3333333333 
AUG 2222222222 2222222222 2222222222
 
3333333333 3322222222 2222222222 
SEP 2222222222 2222233333 3333333333

2222222222 2222222222 2222222222 
OCT 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222111 
 NOV 
 3333333333 3222222222 2222222222
 
1111111111 1111111111 
1111111111 DEC 2211111111 
1111111111 1111111111
 

YEAR 1974 
 YEAR 1975
 
(USTIC ) (USTIC )1111111111 1111111111 
1111111111 JAN 
 2222222222 2222222222 2222111111


1111111111 1111111111 1111111111 
 FEB 1111111111 1111111111 
1111111111
 
1111111111 1111122222 2222222222 MAR 1111111111 1111111111 
1111111111

2 2 2222222222 2222222222 APR 1111111111 1111122222 2222222222
2222222222 2222222222 2222222222 
 SAY 2222222222 2222111111 
1111111111
 
2222222222 2222222222 2222222222 
JUN 1111111111 1111122222 
2222222222
2222222222 2222222222 2222222222 
JUL 2222222222 2222222222 2222111111
 
2222222222 2222233333 3333333333 
AUG 1111111111 1111133333 3333333333
 
3333333333 3333333333 3333333333 
SEP 3333333333 3333333333 3333333333
 
3333333333 3333333333 3333333333 
OCT 3333333333 3333333333 3333333333
3333333333 3333333333 3333222222 
 NOV 3333333333 3333333333 3333333333
2222222222 2222222222 2222222222 
DEC 3333333333 3333333333 
3333333333
 

COMPUTED BY PROGRAM VW 18,NOV 1981 
 DATEfl3/25/82
 

1



!OISTURZ CONDITION CALENDARS ACCORDING TO
 

MATHEMATICAL MODEL OF F.NEVHALL(1I72),
 

STATION:YARIM
 

(1)=COMPL.DRY (2)=PARILY DRY (3)=COMPL.MOIST
 

DAYS DAYS 
--------- >11--------- >21 >30--------- >11-------- >21 ---- >30 

MOFTHS 
YEAR 1976 YEAR 1977 
(USTIC ) (USTIC )

3332222222 2222222222 2222222222 JAN 1111111111 1111111111 1111111111 
2222222222 2222222222 2222222222 FEB 1111111111 1111111111 1111111111 
2222222222 2222222222 2222222222 MAR 1111111111 1111111111 1111111111 
2222222222 2222233333 3333333333 APR 1111111111 1111111111 1111111111
 
3333333333 3333333333 3333333333 MAY 1111111111 1111122222 2222222222
 
3333333333 3333333333 3333333333 JUN 2222222222 2222222222 2222222222
 
3333333333 3333333333 3333333333 JUL 22221111i1 1111122222 2222222222
 
3333333333 3333233333 3333333333 AUC 2222222222 2222233333 3333333333
 
3333333333 3333333333 3222222222 SEP 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222222 OCT 3333333333 3333333333 3333333333
 
2222222222 2222222222 2222222222 NOV 3333333333 3333333333 3333333333
 
2222222222 2222222222 1111111111 DEC 3333333333 3333333333 3333333333
 

THE CLASSIFICATION FOR 8 YEARS BETWEEN 
1970 AND 1977 IS:USTIC
 
COMPUTED EY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
 

(A
O 

1-f 



SOIL SUPVEY OF THE YEMEN 
ARAB REPUBLIC
 

DETERMINATION OF SOIL MOISTURE REGIME ACC0OI5NG TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
(CORRECTION FOR TEMPERATURE IS 2o5;--EZSOpaL AMPLITUDE MODIFIED BY 
FACTOR 0.66)
 
Ln
 

STATION:ZABID
 

* 
 MEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS ISYEAR * TEMPERATURE * MOISTURE ** REGIME * IN * WHEN * MOIST IN* *ANNUAL*SUMMER* SOME PARTS ** DRY * MOIST **OPE YEAR IS **SOIL TEMP >5* IN ONE
• * * *WHEN SOIL** AFTEP * AFTEP *• *DRY M/D MOI REGIME •
*DRY M/D MOI • 
 YEAR *TEMP > 8 ** SUMMER * WINTER ** * * *• •

***SOLSTo 
 * SOLSTo *
 

1969 
 * 31.5 33.5 * ISOHYPERTH. *360 0 0 *360 0 
 0 * 01970 * 31.5 0 • 120 * 033.5 * ISOEYPERTH. *351 9 0 *351 9 
I * 0 * 9 * 9 **1911 * 75 * 0 ARID_C31.5 33.5 * ISOHYPERTH. *360 
 0 0 *360 0 0 * 0* 1972 * 0* 31.5 33.5 * ISOHYPERTH. *331 * 120 * 0 ARIDYC29 0 *331 29 0
* 1973 16 16* 31.5 33.5 * ISOHYPERTH. *353 7 0 *353 45 * 0 * ARIDIC *7 0 * 7 7 *• 75 
 * 0 * APIDIC * 

MEAN * 31.5 33.5 * *349 10 0 *349 10
*STAND.DEV.* 0.0 0.0 * 
0 * 7 * 7 . *.80 0 *APIDIC *111 , 11 11 
 0 
 * 6 ** 33 * 0 * * •OF.VR 106 0 * 3 106 O 87 • 87
3 
 4•2 * 0
 

COMPUTED BY FORTRAN PROGRAM VW18,NOV. 81 

DATE 03/25/82
 

STATION :Z&BID
 

* * OCCURENCE OF CONDITION 
 * MOISTURE * 
YEAR *** 

*2 3 4 5 6 7 8 9 
 10 11 12 13 
 14 $ REGIME * 

*1969 * T T 
 T T T T 
 T T ARIDIC
* T T T T T T *1970 T T •A *IDIC
*1971 * T T 
 T T T T T 
 T *ARIDIC **1972 * T T 
 T T T T 
 T T *ARIDIC
* 1973 * T T T T 
 T T 
 T T * ARIDIC ** 1975 * T T T 
 T T T 
 T T * ARIDIC * 

OFPE. D T 100 0 81 100
SCORD.• T0 100 T 10O 0 0 100 100 D*
T T T 0 5
T T * ARIDIC
 
COMPUTED BY FORTRAN PROGRAM VW18, NOV° 
81 
 DATE 03/25/82
 



MOISTURE CONDITION CALENDARS
 

STATION:ZABID
 

(1)=COMPL.DRY (2)=PARTLY 6PY (3)=COMPL.MOIST
 

DAYS
DAYS - --->11 -- - - ->21 ------ >30 --------- >11 -------- >21 ------ >30
 
YEAR 1969 MONTHS YEAR 1970 
(ARIDIC I (ARIDIC )1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111
 

1111111111 
 1111111111 FEB 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 MAR 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 APR 1111111111 1111111111 
1111111111
 
1111111111 1111111111 
1111111111 MAY 1111111111 
1111111111 1111111111
 
1111111111 1111111111 
1111111111 JUN 1111111111 
1111111111 1111111111

1111111111 1111111111 1111111111 JUL 1111111111 
1111111111 1111111111
 
1111111111 1111111111 1111111111 1111111111AUG 1111111111 1111111111
 
1111111111 1111111111 1111111111 SEP 1111111111 1111122222 2222111111
 
111111 111 1111111111 1111111111 OCT 11'11111111 1111111111 1111111111
 

NOV
11111111111111111111 11111111111111111111 11111111111111111111 DEC 11111111111111111111 1111111111 1111111111
1111111111 1111111111
 

YEAR 1971 
 YEAR 1972

(ARIDIC ) (ARIDIC )


1111111111 
 1111111111 JAN 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111
 
1111111 11111111111111111 
MAP 111111111I 1111111111 
1111111111
 
1111111111 1111111111 
1111111111 APR 1111?11111 
1111111111 1111111111
 
1111111111 1111111111 
1111111111 MAY 
 lilllll1 1111111111 1111111111
 
1111111111 1l1111111 1111111111 JUN 111111111 
 1111111111 1111111111
 
1111111111 1111111111 1111111111 JUL 111111111Z 
1111111111 1111111111

1 1 1111111111 1111111111 AUG 1111111111 
1111122222 2222222211
 
1111111111 1111111111 
1111111111 SEP 11111111l1 
1;11122222 2222222222
 
1111111111 1111111111 1111111111 OCT 211111^111 1111111111 
1111111111

1111111111 1111111111 1111111111 NOV 1111111111 
11i1111111 1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 
1111111111 1111111111
 

YEAR 1973 
 YEAR 1975.
 
(APIDIC ) (ARIDIC )

1111111111 1111111111 1111111111 JAN 1111111111 11I1111111 
1111111111
1111111111 1111111111 1111111111 FEB 1111111111 
1111111111 1111111111
 
1111111111 11111111111 111111111 NAB 
 1111111111 1111111111

1111111111 1111111111 1111111111 APR 1111111111 
1111111111 1111111111
1111111111 1111111111 1111111111 MAY 1111111111 
1111111111 1111111111
 
1111111111 1111111111 1111111111 JUN 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 JUL 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 AUG 1111111111 1111122222 22221111111111111111 1111122222 2211111111 SEP 1111111111 1111122222 2222221111
 
1111111111 1111111111 
1111111111 OCT 1111111111 1111111111 
1111111111
 
1111111111 1111111111 1111111111 NOV 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 


THE CLASSIFICATION FOR 6 YEARS BETWEEN 1969 AND 
1975 IS:ARIDIC
 
COMPUTED EY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
 

1111111111 



SOIL SURVEY OF THE YEMEN ARAB REPUBLIC
 

DETERMINATION OF SOIL MOISTUPE REGIME ACCORDING TO FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 
(CORRECTION FOR TEilPERATURE IS 2.5; SEASONAL AMPLITUDE MODIFIED BY FACTOF 
 0.66)
 

STATION:ZABID CAMP
 

* * BEAN SOIL * TEMPERATURE * CUMULATIVE DAYS MCS * MAX.CONSECUTIVE DAYS THAT MCS IS * MOISTURE •• YEAR * TEMPERATURE * REGIME • IN * WHEN MOIST IN SOME PARTS ** DRY * MOIST * **
*ANNUAL*SUM5ER* 
 *ONE YEAR IS *SOIL TEMP >5* IN ONE 
 *WHEN SOIL** AFTER * AFTEP * PEGIME * 
* * * * *DRY M/D MOI *DRY M/D 01 * YEAR *TEMP > 8 ** SUMMER * WINTER * * 
* * • * * * * **SOLST. * SOLST* * 
* 1969 * 31.5 33.5 * ISOHYPERTH. *348 12 0 *348 12 0 * 12 * **12 75 * 0 * APIDIC * * 1970 * 31.5 33.5 * ISOHYPERTH. *300 10 50 *300 10 50 • 60 * 60 ** 75 * 0 * ARIDIC * * 1971 * 31.5 33.5 * ISOHYPERTH. *345 15 0 *345 15 0 * 15 * 15 ** 75 * n * APIDIC * * 1972 * 31.5 33.5 * ISOHYPERTH. *331 29 0 *331 29 0 * 16 * 16 ** 45 * 0 * APIDIC * * 1973 * 31.5 33.5 * ISOHYPERTH. *331 29 0 *331 29 0 * 14 * 14 ** 45 * 0 * ARIDIC * 1974 * 31.5 33.5 * ISOHYPEPTH. *267 51 42 *267 51 42 • 58 
 * 58 ** 19 * 0 * APIDIC * * 1975 * 31.5 33.5 * ISOHYPERTH. *299 23 38 *299 23 38 * 48 * 48 454 * 0 * AnIDIC ** 1976 * 31.5 33.5 * ISOHYPERTH. *338 22 0 *338 22 0 * 14 * 1 ** 91 * 0 * APIDIC * * 1977 * 31.5 33.5 * ISOHYPERTH. *311 49 0 *311 49 0 * 27 * 27 45 0
4* * * ArIDIC * * 1978 * 31.5 33.5 * ISOHYPERTH. *342 18 0 *342 18 0 * 10 • 10 ** 52 * 0 * APIDIC * 

MEAN * 31.5 33.5 * *321 25 13 *321 25 13 * 27 * 27 ** 56 * 0 * APIDIC •
" STAND.DEV. * 0.0 0.0 * 
 * 26 14 21 * 26 14 21 * 20 * 20 ** 21 * 0 * *" COEFP.VAR. * 
 ** 8 55 162 * 8 55 162 * 73 * 73 ** 37 * 0 * * 

COMPUTED BY FORTRAN PROGRAM VU18,NOV. 81 
 DATE 03/25/82
 

STATION :ZABID CAMP
 

* * OCCURENCE OF CONDITION 
 * MOISTURE * 
YYEAR * 
 * * 

* * 1 2 3 4 5 6 7 8 9 10 11 12 13 14 * REGIME * 
* * T 

* 

1969* T T T 
 T T T T T •ARIDIC
 
*1970* T T T 
 T T T T T *ARIDIC * 
1971 * T T T T T 
 T T T *ARIDIC * 

*1972* T 
 T T T T T T T *ARIDIC * 
1973 * T T 
 T T 
 T T *ARIDIC * 
1975 * T T 
 I T T ARIDIC
 
1975 * T T T T T T
* 1976*• T T T T T T T •ARIDIC
T T * ARIDIC •
 

•1977 * T T T T T T 
 T T *ARIDIC * 
1978 * T T T T T T 
 T T *ARIDIC
 

* FRQ.* 100 0 90 0 100 0 0 100 100 90 0 0 100 100 * * 
*COND.* T T T T 
 T T T T * &RIDIC * 

COMPUTED BY FORTRAN PROGRAN VW18, NOV. 81 
 DATE e3/25/82
 



nOISTURE CONDITION CALENDARS
 

STATION:ZABID CAMP
 

(1)=COMPL.DRY (2)=PAPTLY DRY (3)=COMPL.HOIST
 

DAYS 
 DAYS
 
->11 -------- >21---- >30 --------- >11-------- >21--- >30


YEAR 1969 MONTHS YEAR 1970
 
(ARIDI' ) (ARIDIC )


1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 FEB 1111111111 1111111111 1111111111

1111111111 1111111111 1111111111 HAE 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 APR 1111111111 1111111111 1111111111

1111111111 1111111111 1111111111 HAY 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 JOUN 1111111111 1111111111 1111111111 
1111111111 1111111111 1111111111 JUL 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 AUG 1111111111 1111111111 1111111111
 
1111111111 1111122222 2222222111 SEP 1111111111 1111133333 3333333333
 
1111111111 1111111111 1111111111 OCT 3333333333 3333233333 3333333333

1111111111 1111111111 1111111111 NOV 
 3333332222 2222211111 1111111111

1111111111 1111111111 1111111111 DEC 1111111111 
1111111111 1111111111
 

YEAR 1971 
 YEAR 1972
 
(ARIi)IC ) (ARIDIC )1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111
 

1111111111 1111111111 1111111111 
 FEB 1111111111 1111111111 1111111111

1111111111 1411111131 1111111111 MAR 1111111111 1111111111 1111111111
1111111111 1131111'11 1111111111 APR 1111111111 i111111111 1111111111
1111111111 1111111111 1111111111 MAY 1111111111 1111111111 1111111111
 
1111111111 1i11111111 1111111111 JUN 1111111111 
1111111111 1111111111

1111111111 1111111111 1111111111 JUL 1111111111 1111111111 1111111111

1111111111 1111111111 1111111111 
 AUG 1111111111 1111122222 2222222211

1111111111 
1111122222 2222222222 SEP 1111111111 1111122222 2222222222
 
1111111111 1111111111 1111111111 OCT 2111111111 
1111111111 1111111111
 
1111111111 1111111111 1111111111 NOV 1111111111 1111111111 
1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

YEAR 1973 
 'EAR 1974
 
(ABIDIC ) (ARIDIC

1111111111 1111111111 1111111111 JAN 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 FEB 1111111111 i111111111 1111111111
 
1111111111 1111111111 1111111111 MAR 1111111111 1111111111 1111111111
1111111111 1111111111 1111111111 APR 1111111111 1111111111 1111111111
 
1111111111 1111122222 1111111111 
 MAY 1111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 JUN 1111111111 
1111111111 1111111111

1111111111 1111111111 1111111111 JUL 1111111111 1111122222 2222221111
 
1111111111 
1111i22222 2222211111 AUG 1111111111 1111122222 2222222222
 
1111111111 1111122222 2222222221 
 SEP 2222222221 1111133333 3333333333
1111111111 1111111111 1111111111 OCT 3333333333 3333333333 3333333222 
1111111-J1 1111111111 1111111111 L'
NOV 2222222222 2221111111 1111111111 
 co 
C1OMPUTE 111POGR M 11 1 111111111 DEC 1111111111 111111111
 

COMPUTED BY PROGRAM VW 18,NOV 1981 
 DATE03/25/82
 



00 

SOIL SURVEY OF THE YEMEN ARAB REPUSLIC
 

MOISTURE CONDITION CALENDARS ACCORDING TO
 
MATHEMATICAL NODZL OF F.NEWHALL(1972)
 

STATION:ZABID CAMP 	 Lti 

0o 
(l)=CONPL.DBY (2)=PARTLY DRY 
 (3)=CONPL.NOIST
 

DAYS 
 DAYS
 
--------- >11-------- >21---- >30 --------- >11-------- >21---- >30
 

NONTHS
 
YEAR 1975 
 YEAR 1976
 
(ARIDIC ) (ARIDIC )1111111111 1111111111 1111111111 
 JAN 1111111111 1111111111 1111111111


1111111111 1 11111111 
1111111111 FEB 1111111111 1111111111 
1111111111

1111111111 1111111111 1111111111 
 MAR 1111111111 1111111111 1111111111
1111111111 1111122222 2222222211 
 APR 1111111111 1111122222 2221111111
1111111111 1111111111 
1111111111 MAY 1111111111 1111111111 
111111111
1111111111 1111111111 1111111111 
 JUN 1111111111 1111111111 
1111111111
1111111111 1111111111 
1111111111 JUL 1111111111 
1111122222 2222222221

11111111111111133333 3333333333 
 AUG 1111111111 1111111111 
1111111111

3333333333 3333233333 3333222222 SEP 
 1111111111 1111111111 
1111111111

2221111111 1111111111 1111111111 OCT 1111111111 
1111111111 1111111111
1111111111 1111111111 1111111111 NOV 1111111111 
1111111111 1111111111
1111111111 1111111111 1111111111 
 DEC 1111111111 1111111111 1111111111
 

YE'- 1977 
 YEAR 1978

(ARIDIC ) (AFIDIC )1111111111 1111111111 
1111111111 JAN 1111111111 
1111111111 1111111111
111111111 11111111 
 1111111111 FEB 
 1111111111 1111111111 111g111111


1111111111 1111111111 1111111111 BAR 1111111111 
111111111i 1141111111
1111111111 1111111111 
1111111111 APR 0111111111 1111111111 1111111111
 
1111111111 1111111111 1111111111 MAY 1111111111 
111111111i 1111111111
1111111111 1111111111 1111111111 JUN 1111111111 1111111111 
1111111111
1111111111 1111111111 1111111111 JUL 1111111€1 
 1111122222 2221111111

1111111111 1111122222 2222222211 
 AUG 1111111111 1111111111 1111111111
1111111111 1111122222 2222111111 
SEP 1111111111 1111122222 2222211111

1111111111 1111122222 2222222222 
OCT 1111111111 1111111111 1111111111
 
2222222222 2211111111 1111111111 NOV 1111111111 1111111111 
1111111111
 
1111111111 1111111111 1111111111 DEC 1111111111 1111111111 1111111111
 

THE CLASSIFICATION FOR 10 YEARS BETWEEN 1969 AND 1978 IS:ARIDIC

COMPUTED BY PROGRAM VW 18,NOV 81 
 DATE:03/25/82
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The G set of tabLes includes four stations from the eastern region

of the survey area. Avera&.e monthly temperature data for these 
stations were available froLa the climate annex of the Agrar- und 
Hydrotechnik Report, 1880. These stations were used to make estimates
 
of the soil temperature regime and 
 to check whether the temperature 
regimes are iso-. The stations for which complete data were available
 
are not in the Yemen Arab Republic, but in nearby countries. These
 
data were used because of the probable close similarity between these
 
stations and areas In Yemen where no data 
are avaiLable. In the cited
 
report, data 
Sor Ma'rib are given which are partially observed and
 
partially generated from the more complete data of the other three
 
stations listed below. 
 This data was also used. Al four stations
 
are not iso-, and the winter-summer temperature difference is much
 
greater than 5-C. From this evidence, it was concluded the area to
 
the east of the mountain range is hyperthermic and non-iso.
 

STATIONS:
 

Mu' rib 
NeJranl, Saudi Arabia 
Nuqub, South Yemen 
Bayhan, South Yemen 
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DETERMINATION k,F CLIMATIC REGIME ACCORDING TO
 
SOIL TAXONOMY(USDA,1974)
 

USING FRANKLIN NEWIHALL SYSTEM OF COMPUTATION
 

STATION : MARIB LATITUDE : 14 30 N
 

INPUT DATA: JAN FED MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
 

PRECIPITATION: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 
TEMPERATURE : 19.1 21.0 24.9 26.0 31.5 33.4 35.1 33.8 31.6 24.4 21.3 19.0
 

OUTPUT CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORDTHWAITE
 
36.1 47.8 106.0 139.0 184.4 187.8 197.5 191..5 174.1 96.9 54.4 35.0 

ANNUAL RAINFALL : 0.0 MM ANNUAL EVAPOTRANSPIRATION :1450.7 MM 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY ADDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE 4 * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * 
***************************** FIVE DEGREES * EIGHT DEGREES * REGIME * 
* DIF- * * * * 
*ANNUAL SUMMER WINTER FEREN *********************************************** 
* CE *BEGIN LENGTH *BEGIN LENGTH * * 
* * (DAYS) * (DAYS) * * 

* 29.3 34.2 24.6 9.5 * 360 * 360 * HYPERTII. * 

COMPUTED BY FORTRAN PROGRAM VW08 ,MARCH 1976 DATE :05/20/82
 

DETERMINATION OF CLIMATIC REGIME ACCORDING TO
 
SOIL TAXONOMY(USDA,1974)
 

USING FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 

STATION : NEJRAN LATITUDE : 14 30 N
 

INPUT DATA: JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
 

PRECIPITATION: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 

TEMPERATURE : 16.1 17.9 21.6 24.4 27.4 29.0 30.7 30.0 26.2 21.2 18.1 15.9
 

OUTPUT : CALCULATED EVAPr-TBANSPIRATION ACCORDING TO THORNTHWAITE 
32.9 40.4 78.1 110.6 150.7 164.7 178.4 173.4 134.1 73.4 44.9 31.4
 

ANNUAL RAINFALL : 0.0 MM ANNUAL EVAPOTRANSPIRATION :1213.1 MM
 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY AEDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * * 

***************************** FIVE DEGREES * EIGHT r::CREES * REGIME * 
* DIF- * * *
 
*ANNUAL SUMMER WINTER FEREN *********************************************
 
* CE *BEGIN LENGTH *BEGIN L),NGTH * * 
* * (DAYS) * (DAYS) * * 

* 25.7 30.1 21.4 8.8 * 360 * 360 * HYPERTH. * 

COMPUTED BY FORTRAN PPOGRAM VWO8 ,MARCH 1976 DATE :05/20/82
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DETERMINATION OF CLIMATIC REGIME ACCORDING TO
 
SOIL TAXONOMY(USDA,1974)
 

USING FRANKLIN NENHALL SYSTEM OF COMPUTATION
 

STATION : BAYh'. LATITUDE : 14 30 N
 

INPUT DATA: JAN FEB MAP APP MAY JUN JUL AUG SEP, OCT NOV DEC
 

PRECIPITATION: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.()
 
TEMPERATURE : 17.5 20.4 23.8 25.4 27.0 28.3 28.3 29.9 26.8 22.6 19.5 16.3
 

OUTPUT : CALCULATED EVAPOTRANSPIRATION ACCORDING TO THORNTHWAITE 
39.5 56.7 101.5 123.2 150.7 156.7 159.6 170.0 137.7 86.2 53.4 31.6
 

ANNUAL RAINFALL : 0.0 mm ANNUAL EVAPOTRANSPIRATION :1266.9 MM
 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY ADDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE BY A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * * 
***************************** FIVE DEGREES * EIGHT DEGREES * REGIME * 
* DIF-* * * * 
*ANNUAL SUMMER WINTEP FEREN ********************************************** 
* CE *BEGIN LENGTH *BEGIN LENGTH * * 
* * (DAYS) * (DAYS) * * 

* 26.3 29.5 22.4L 7.1 * 360 * 360 * HYPERTH. * 

COMPUTED BY FORTRAN PROGRAM VW08 ,MARCH 1976 DATE :05/20/82
 

DETERMINATION OF CLIMATIC iiiGIME ACCORDING TO
 
SOIL TAXONOMY(USDA, 19-"'%
 

USING FRANKLIN NEWHALL SYSTEM OF COMPUTATION
 

STATION : NUQUD LATITUDE : 14 30 N 

INPUT DATA: JAN FF MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
 

PRECIPLTATION: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
 
TEMPERATURE : 19.0 21.1 23.0 26.2 28.2 30.1 30.7 30.8 28.3 24.0 20.8 17.6
 

OUTPUT : CALCULATED EVAPOTRANSPIPATION ACCORDING TO THORNTHWAITE 
45.1 58.0 87.2 134.0 159.6 171.8 17b 4 176.8 150.8 99.4 59.5 34.7 

ANNUAL RAINFALL : 0.0 MM ANNUAL EVAPOTRANSPIRATION :1355.3 MM 

SOIL TEMPERATURE REGIME AT 50 CM DEPTH ESTIMATED FROM AIR TEMP.DATA
 
BY ADDING 2.5C TO ANNUAL MEAN AND REDUCING AMPLITUDE Bf A FACTOR 0.66
 

* MEAN SOIL TEMPERATURES * SEASONS WHEN SOIL TEMPERATURE * * 
* (DEGREES CENTIGRADES) * IS HIGHER THAN * * 
***v************************* FItE DEGREES * EIGHT DEGREES * REGIME * 
* DIF- * 4 * * 
*ANNUAL SUMMER WINTER FEREN **** ************************************* 
* CE *BEGIN LENGTH *BEGIN LENGTH * * 
* * (DAYS) * (DAYSg * * 

* 27.5 31.1 23.7 7.5 * 360 * 360 * HYPERTH. * 

COMPUTED BY FORTRAN PROGRAM VW08 ,MARCH 1976 DATE :05/20/82
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EhEQUEN[CIiS REUSk hX soLL, IAxQoQmy E"R soL gqNLALIQ DkAGUSI 
QE SUIL AQL Rg gg 

Condition that the number of cumulative days that the moisture
 
control section (ML,S) is completely dry when the soil temperature is
 
higher than 50 C is greater than half of the time that the soil
 
temperature is above 50C. This condition 
is used for the definition
 
of the aridic moisture regIme. The frequency requirement is3
 
according to Newhallis tables, more than 50%.
 

Condition that the number of consecutive days that the moisture
 
control section is moist in some or all 
 parts when the soiL
 
temperature is higher than 80C is greater than ninety days. This
 
condition, when occurring in more than 50% of the observed years1
 
eliminates the arid.c moisture regime.
 

Condition that the number of consecutire days that the moisture
 
control section is dry In all parts during the four months following
 
the summer solstice is higher than forty-five days. The frequency
 
a-cquirement is more than 60%. This condition should be met for the
 
xeric moisture regime.
 

ondLition o 4-

Condition that the number of consecutive days that the moisture
 
control section Is moist in all parts during the four months foLLowing
 
the winter solstice Is higher than fourty-five days. The frequency of
 
occurrence should be more than 60% to qualify for 
 the xeric moisture
 
regime.
 

Coadition -that the number of cumulative days that the moisture 
control section is dry in some or all parts in one year is higher than
 
ninety days. The frequency requirement is more than 50% and is
 
diaignostic for the ustic moisture regime.
 

Condition that the number of cumuLitive -lays teat the moisture 
control section is moist in some or aLl parts ?4r mor-e than 180 days 
in one year* The frequency requirement is 50% and this condition is 
used to identify ustic soil moisture regimes. 
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Codasi.11&n EQ.2
 

Condition that all monthly pr'cip.itat.ons exne~d the monthly 
potential evapotranspiration. Tnls candician is required for 

recognizing the perudic spt moisture regime which is a subdivision of 
the udic moisture regime. No specific frequency requirement Is 

mentioned in Soil Taxonomy but 50% is taken as the Lower limit for the
 

requirement. 

coudiltion No. a 

Condition that the number of cumulat.vo days that the moisture
 
control section is dry in some or alk parts when the boil temperature
 

Is more than 5°C is equal or higher than ninety ,ayse Thia condition
 
should occur in more than 50% of the observed years and is then
 

diagnostic of the ustic waoisture regime.
 

Condition Ne. 

Condition that the number of cumuLati.ve days that the moisture
 
control section Is dry in some or all parts during the time that the
 
soil temperature is above SOU is greater than 60% of the days that the
 
soil temperature is above 50C. It is used for distinguishing 

subgroups In Alfisols, Inceptisols and MoLltisols. The frequency of 

occurrence should be equal t" on Less than 50% for the typic 
subgroups. 

Codkition kEQ . L 

Condition that the number of cumulative days that the moisture
 
control section is dry in all parts during the time 1hat the soil
 

temperatures are above SOC Is greater than 75% of th, time that the
 
soil tem)erature Is higher than 5 0 C. The required frequency of
 

occurrence should be higbe, than 50% to distinguish typic subgroups in
 
Aridisols.
 

Condition requir~.ng that the mean annual soil temperature be Less 
than 22 0C. No indication of a frequency requirement was found in Soil
 

Taxonomy and 50 Is taken as the minimum critical percentngeo This
 
condition Is required for the xeric moisture regime*
 

Co~ndition Ap- " 

Condition that the difference between winter and summer soil 
temperatures is equal to or higher than 5 0 C. This difference is 
diagnostic for non-iso soil temperature regimeso It Is also a 

required condition tor the xeric moisture regime. The frequency of 
occurrence required Is set at 50% minimum. 

http:requir~.ng
http:cumuLati.ve
http:cumulat.vo
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Q Liis~n ±Is2 * 

Condition that the number of days that the soiL temperature is
 
S 0higher than is greater than zero. This condition is needed tor
 

qualification In the aridic moisture regime. The frequency of
 
occurrence is taken at 50% minimum.
 

CoQ titlQn AU. JA 

Condition that the temperature rej&iAe Is neither pergelic nor
 
cryic. This condition is required for qualification in the ustic
 
moisture regime. The frequency of occurrence is taken at 50% minimum.
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