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vironment and natural resources.
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SUMMARY

The Yemen Erab Republic is one of the least developed countries in

the world. It is not blessed with any substantial mineral resources, so
that its primary resource is its agricultural and range lands., Even these
are not extensive. 1In general, the YAR has not yet address=d most environ-
mental problems, For those few concerning which action is to be taken,
work is still uswually not in the implementation stacs. Ihe govermnment is
hampered by a lack of data on nearly every aspect of the country's
- rescurces and envirenment.

Mzjor environmental problems in the YAR are nearly all tied to aspects of
water or agriculture, or both. These problems include:
c «
1) Pollution of drinking water. This is a serious problem,

both in rurazl and in urban areas. Most drinking water is

obtained from shallow wells, and is easily contaminated.

The normel lack of sewage and waste disposal systems in

both rural and urban areas compounds the problem.

2) Water shortages. Most of Yemen suffers from scant rainfall
and littls surface water. Thus groundwater is the major
source of water for household use. Increazses in this use
and in groundwater irrigation are rapidly lowering the
water table in many areas.

3) ' Soil erosion. Wadi arezs have always been subject to un~
expecteédly heavy floods which can destroy irrigation
systems and wash away much soil. Now, as labor leaves
rural areas and terraces deteriorate, erosion is becoming
serious in hichland sgricultural areas as well. The deple-
tion of plant cover in range and woodland areas has made
soll erosion a problem even in nonagricultural arsas.

4) Soil salinizztion. This is a particular problem in the
Tihama, where irrigation with groundwzter, which can be
guite saline in the coastal plains, is increasing rapidly.

5) A number of other problems exist which are not vet as
critical or zre more loczl in nature. These include
spreading sand dunes in the Tihama, overgrazing and deple-
tion o6f range plant cover (cf no. 3), soil depletion, and
problems zssociated with rzpiéd urbanization.

The best researched aspect covered hersin is the wzter resources of the
YaR, ané even in this area data is very inadeguate for anv kind of
comprehensive planning. Any future research on any aspect of natural
raesources or the environment is not likely to duplicate much of the
currently available knewledge, since thers is so little. Several areas
which are of critical importance ané have almost no Sata are aspects of
soil erosion, and of range and woodland management.

Hark Speece
Compiler
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1.0 General Information

1.1 >Purpose and Scope .
This report is a sumary of current knowledge on the resources and
environment of the Yemen Arab Republic. Major environmental
problems are identified. Thus, the contant itself is a fairly
accurate guide to the extent of current knowledge and data avail-
able on the YAR, largely taken from post-1970 refersnce ma-eral.
Qlder sources are included in the bibliography.

1.2 Geography and Climater

The area of Yemen lies in the southwestern corner of the Arzhbian

Peninsula. Politically, Yemen has been édivided in modern times
to two states: the Peoples Democratic Republic of Yemsn (PDRY),

often czlled South Yemen ozr Yemen (Adzn)}: and the Yemen arsh

Republic (YAR), usually called North Ye—zn ox Yemsn (Sansz).

The Yemen Arab Republic covars approximstzly 206,000 scuare
kilometers (75,000 square miles). The Rsdé Ssa provides the

. western boundry. Saudi Arazbiz borders thz YAR an the nozih
and northeast, . and the PDRY borders &on,ths southsast .and souwth.
The YAR's easternmost borders with its %wo neighbers are not
vet demarcated.

Twe major geographiczl regions arg cortronly recognissd in the
Yemen Arab Republic: The Tihama, or ccastzl plain, ané the
mountainous interior. Often the eastarn part of the country,
which slecpaes down from the mountains and fades into cenzral
Arzbia and the Rub al Knali, is also called a separate ragion.

1]
4
¥

1.2.1 The Tihama

;
The coastal plain of the ¥YAR extends nearly 600 xm. from
the Bab al Mmndeb in the south to the border of Saudi
Arabia. Geographically it continues into Saudi Arasbia,
as do the other ragions. This 30 to 60 km. wide ragion
ranges in elevation from sea level on the coast To about
200 m. at the foothills, Annual raipfall for ithe Tihama
ranges betwesn SO ¢o 300 mm., and falls guits erraticalily.
Average temperarturss are guite high yzer round (Ecedeida

1874 low 19°C, high 38.8°C), often climbing over 34°C.

Source: The Woxld Bank. 1979,
Nvyxor, R. F. et al. 1277.
. Taroughy, A. 1247.
Council of Arap Economic Unity. 1877,
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Demographi¢ Characteristics =

1.3.1

Humidity is usually bekwesn 50 to 70 percent. High winds
often come in from the sea, causing sandstorms and soil
erosion. Dryland farming can only be practiced under these
semidesert conditions in years of exceptional rainfall,
but about 70,000 ha are cultivated under spate irrigation
and another 25,000 ha under well irrigaticn.

The Interior Highlands

In the interior of the country elevaticn c¢limbs £rom the
area of the western foothills (200 to 1500 m) to peaks
exceeding 3000 m in the central highlands. Saven major
wadis run out of the highlands to the Red Sea, three run
to the east and two major cnes flow southwards. Most of
these are perennial in the upper reaches, but rarely

reach the sea except at high filcod times. Rainfall varies
considerzbly in the intarior. Generally it becomes weutsr
from north to south and from lower to hicher elevation.
Lower levels of the westarn foothils may get 250-300 mm
annually. 2nnual averages in the northernmost areas of
the highlands may be as low as 100 mm, while the figure
for Taiz province is over 800 mm. Ibk recorded an annuzl
average for 1270-73 of 1,100 mm. Tegceratures in the
highlands are guite comiortable, vith average summer hi
of ca 21°C and lows in winter around 4°C. The intexior
traditionally the major agricultural arsz in the Yemen
Arazk Repuplic. . Most cultivation must be praciicad on
terkraced land, and most is rainfed racher than iywvigatsad.

ghs
i
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The Eastern Slopes

This approximazely 80,000 sc km rscion slepes gently eass-
ward into the Rub z2l-¥hali. Very little climatic dzta i
available on the arsa beyond the general cbssrvation tha:
it may be classed as varying Irom semi-desertr to desert.

ittle agriculture is practiced hers; rather, it is primax-
ily an area of nomadic herding.

2/
Population

Population estimatass for the Yemen Rrab Republic varv widely,
sven when they are suppesedly bhased cn the sames source.
Population may be zlmost 6 million im I980. Only 1lis of
this population lives in setilemernts cf greaver than 2,330
inhzmitants. The larcest cities/towns (1278) zare the
Dresent capital, Sana'a (134,588}; Hodsidz (80,314): and
Ta'iz (78,642). The caly other vowns ci any sizz ars Dhamar

1 The Werld Bank. 1878,
Byrop, R. T, et al, 1877
Socknet, J. A. and G. A. Sinclair, 1578
Middle East EZcononlic Digest. 21 December 1979,

2
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{19,167) ané Ibb (19,066}, Population densities azs highest
in the generzl area within the Sana'a~Hodeida~Ta'iz triangle,
and are quite low elsewhere especially in the nortrarn Tihama
and in the eastern foothills and desert. Net annuzl pogula-
tion increase of 1.86% is suprisingly low for a developing
country,

Composition

Althouch the Yemen Arazab Republic is almost completely Arzb
and Arabic speaking there are a number of divisions in the
society which continue even now to cause some difficulties.
One major division is along religiocus lines. RAbout 60% of
the population of the YAR is Sunni of the ShaZi'i school.
In general they irhabit the Tihama and westarn Zoothills,
and the soutiern hichlands around Ibh and Ta'iz . The other
40% are of the Zaidi branch of $hi'ism. Though a mnorisy,
the government was Zzidi until the 1862 revoluticon. Zaidis
are concentrated in the cantral zand northern highlands,
Trikalism also serves to divide Yemeni societv. &lthoucgh
the wvast majority of Yemsnis zre sedentzry cultivators,
tribalism remains Zirmly entrenched, particularly in Zzidi
arsas. This can have se3Zfects on rurazl dsvelopment schemes.
For example, linezge groups rather than individuzls may
hold certain land or water righus.

Migratien

Approximztaly 50% of thz population~of Yemen is undsr 15
years of age. The population pyramid Zcr agas shove
ca =

- 15 is
cuite distortad on the male gids kecauss of sxytensive migra-
tion cut of the cowmtry for employrent. An estimated 1.5
mwlllion Yemenis, nostly mzales, live ourside Yeman. While

Wh
remittancas Zrox thelr earnings help alleviats Zorsicn
exchangs problems and help to raise the standard of liwving
somewhat, this ¢»ené has led to severe nmznpowsr shorTages

within Yemen, especizlly in the agricultural sector. Rural

to urban micration within the YAR in also occurring zuz is
not well documenzed. )

Public Health

Health conditicons of the population are still
The dsath rate is naaxlir 29 par thousand, and li =
at birth averagss about 37 vears.. Major reasons f£or che low
vandards of public healih include inadsguate nutrit
and overorowded housing, lack of personzal hygiene, z
acuce snortzge ¢ mzdiczl personnel. Zive 3
capita caloric coasurption betwesn 1872-7

[ Y]



2000, about 83% of the estimated daily requirement. Shert- |
age of medical personnel is compounded by the wneven distzi-
butien: B87% af the 234 physicians are in the provinces of
the three major ¢ities which contain 52% of ths population
and most of these are in the thyee cities therselves.
Environmental problems have a direct effect on these

health problems. For example, use of pellutad water and
lack @f effective sewage disposal crezzs Iavorable condi=-
tions for endemic¢ diseases. The government began to
tabulate diseases in 1975, when the following number of
cases were reported:

gastroentexritis 17,909
malzxia 8,118
amoebiasis g, 28¢
bilharzia 3,832
typhoid 3, 735

The actual incidence must be assumed to be much higher.
Many other diseases zre known in e YRR, includinc tuber-
culosis, trachomz, helminthiasis, chslerz, hepatitis, zad
bacillary dysentery.

. . s 3
Zcenonic Characteristics —/

[
.

The econemy of the YAR is heavily orientad towardé agricuvliur
3y World Bank figures, 45% of the GDP in 1273/6 was acrsowts
for by agriculzure, fishing, and forestrw. It is mors commeon
to read estimates of over 60% for agriculture's share. 73% of
the workforece is employved by agriculturs, and 85% of export
earnings were for raw agricultural goods in 1976/77. Processed
agricultural products zccounted for another 1l% of exporis by
valua.

=3
A
o

Scurce: The World Bank. 1879,

Nyrop, R. F. et al. 19877.

Socknet, J. A. and C. A. Sinclair. 1878.

Quarterly Economic Review of Bzhrain, Qatar, Oman, ths
Yemens, annuzl Supplement. 197%.

AID All Data. 1979.

=IT Project Desgign Infermation (INTTIRE). 1820

oI
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Yemeni agriculture is still predominately subsistencs, Thouch
in recent vears cash cropping has increased. Only abou: 8%
of Yeman's land arsa was cultivated in 1976, and another 10%
was classified as merginally cultivatable. Of the 1,515,000
hectares cultivated, 85% was dependent on razinfall. Sorgshum
and millet are the major crops. Maize, wheat and harlasy are
also extensively planted, as are vegetakbles and fruits. The
rmain cash crops are cotton and gat, a shrub vexy popular in
Yemen for its narcotic leaves.

Agriculture in Yemen has besen declining in recent years, A
major factor in this has been the vast migration out of rurzl
areas, especially abroad, which has led to serious labor
shortages, Remittances sant back from abroad alse reduce incsn~
tive to kesp farming marginal land. Domestic popularity of gat
has led to a decline in production of coffee, with which gat
competss ecologically. Thus the YAR is not selli-svfificient in
agriculture at the present, and prospects sesm o be worsening.
The government hopes to rsverse this, and in the 5 vear glan
(1876/77=1980/81) is ziming fo work towards self gufficiency

in food production, reducs the trade deficit in agriculiural
goods, and improve the cualicy of agriculturzl products. 2bout
14% of the total ¥R 16 billion budget for the plan is to be
spent directly on agriculture.

Others sectors of the econony, in ordex of contrihution to the
GCP, are trade (24%), goverpment (i0%), iacdustry, mining, and

electricity (6%) and construction (4%).¢ The major industries
axe light, such as textiles, food processing, and huilding
materizls. The investment in industry (incizding constructicn)
pnder the five year plan is £o be zbout 25% oI the total expsn-
éiture, and nearly 31% is tc go woward transvort and comouni-
cations.

e
™
b

The Yemen Arab Republic!s ambitious five lan is nearly
£5% dependent on Zoreigm aid, & gocé pxo n of thig al
is expected Irom various Ars® sources, &2d the rest Zrem the
World Bank, the United NHaticns, and Srem the industxial natiens,.
bothh east and west. USRID in the late 1870's has besn invelved
primarily in implementing and improving watszr systems in urban
areas, and in severzl agriculturzl projects, particulariy
gorghum and millst improvement ané Douliry planning. A common
problem in many of the orojecss has besn the ineshilivy ¢ che
YAR to provide qualified Yemanis to take paxt.

[ bt



PARTIAL LIST OF AiD PROJECTS IN THE YEMEN ARAS ZZ3URLIC

Title Project lio. Begun inal
Tziz Water Rehabilitation 2790017 73 75
Yemen Sorghum Production 2780018 73 78
Poulrry Development 2720012 75 BaQ
Training for YAR Development 2720020 73 78
Sznz'a Tmergency Water Supply 2790021 73 78
Rursl Wazter Supply 2720022 73 77
Tropical Fruit Improvement 2790024 76 g1
Water and Mineral Survey of North Yemen 2780025 74 7
Yemen~Taiz Water and-Sewerage Design 2720027 . 73 79
Sorghum and Millet Crop Improvemsnt 2798030 76 &2
~21-0lely Hospital-Yeman 27¢0034 16 Pk
Applied Health Nutrition-CRS 2780035 76 79
T2z Water/Sewerage Construction 2780032 77 a2
Development Trainineg IIT 2720040 78 26
water Zasource Planning Management 2720043 79 8¢
Agriculzural Develcoment Support 2720052 79 80

scurcs: AID Project Design Infermazion (INQUIRT). 19820,




2.0 Natural Resources

2.1 Uater Resources

2.1.1 Surface Wakter 2/

Compared with the rest of the Arshian Peniasula, Yeman
receives a large amount of rainfsll. Rains come in two
distinct pericds: 'March through iay, and July .through
Septemper, which is the heavier rainfzll sszason. Since
the rains result from the Indian Qcean monscon system,
the most well watered provines is Ihb, where 1468 mm was
the average at the town between 1970-1378, In general,
rainfall drops off the further from Ibb an area is. Fox
axammle, at Taiz , southwest of Ihb, a 24 ysar avarage
ending 1976 was 580 mm; a2t Yarim, to the northeast, it
was 497 mm {1970~76). As fzr north as Sana'a, this

$ix vear average was only 181 mm, andé at Zabid, in the
Tihama, 140 mm.

However, rainfall can be quits esrratic, and an extandsd
drought such as the one betwesn 18467-73 may seversly
damags agriculiture in all but the most hezvily watared
areas around Ibb. A system of wadis drain the highlands,
with seven major wadis draining into the Red Sea, two

to the GulZ of Adan, and thrsze major ones esastwards into
the deserts. One estimates for cthe volume of water figw-
ing down Wadi Mawr (noxrth of Hodeida) is ~ 560 million
cubic meters annuzally at the base ¢f the mouvntains.
There is not yet encugh basic wikter resourcss data
available to zllow similarx estimates Zor most arszas of
the country. Under normal conditions none of the watar
in Wadi Mawr will reach as Iar as Luhavyzh on the coast.
Not only will the =xtremely dry so0ils of tie Tihama
absorh any wWater that reaches it, but also every effort
is made to harvest as much as possible for agriculiure.
In ceneral, surfacz waver is availzble all year orly in
the hichland areas in the major wadis.

5/

2.1, Groundwater .
Groundwater is in most casas the only year-round
ralizble source of water. In the highlands groundwater
is slightly alkaline (250-450 mg/liter}, while along the

4

Source: The World Bank. 1979.
Nvzop, R. F. et al. 1%77.
Escher, . A.. 127G,
AID, Report on ¥Water Resources Sector Study in the

Yeman Arzb Republic. 1877
5 = . -
Soureca: The World 3aak. 1879

Nyrep, R. F. et zl, 1277,

Zscher, E. . 1976,

AID Report on ¥Wacer Xesourcss Secteor study in the
i 7
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coast it is wusually quite saline (2000-3000 mg/liter).
The water table in the Wadi Mawr region is betwsen 5-23 m
deep, and this is probably typical for ¢oastal areas.

In many other parts of the country it may be so deep

that it is not econemically feasible to develop at
Present.

The area around Sana'a iz estimated to have 2 ground-
water potentizl of a2bout 26.5 million cubic meters par
yeary, which is astimated by ITALCONSULT to be sufficient
until about the year 2000. Others consider this figure
of groundwater availability overly optimistic. In the
area of Taizz it is estimeted that a potential of about
- 12.6 millien cubic feet per year could be developed
from presently known scurces. Projected annual water
demand for 1995 in million cubic meters is 17.6 at Szna'a
and 1l4.4 at 7aiz . Obvicusly, if these ficures prove to he
relatively accurate, water supply for Taizz will scon
become cxucial and Sana'a will be having procblems by
the beginning of the 21lst century. The following takle
forecasts Sana'a’s water use throuch 1985,

FORECRST OF POPULATICON AND WATER CONSUMPTICH

gizer Cregueszoox 122 y uirrgar Sg.grios
el L
= Losar W23
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: AID Projsct Assistance Paper: Yemen Water Supply Systems Management

There have besn a number of studies dene on

water
resources of the YAR (cf babiiograchy under "watsr").
Zside IZrom the problem chz: these are cften not readily
available, they are mestly lecal in nature. Water

resources available to the three major urban areas have
besn most studied.. There has alse tesn some work dene

for & few rural areas, mostly some of The mejor wadis.
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2.1.3 Water Use and Management 1/

The YAR has no comprehensive system of law in the modexn
sense concerning water rescources. According te the 1970
constitution, the Shari'ah is the source of all laws; in
practice this means that in the absencs of medarn legis-
lation on watex, the Shazi'ah governs all aszssts., Wnile
it was developed to suit the needs of 2 cre-modern socisty,
because of its case by case approach Shari'zah cazn often be
adapted to moderm situations. In genszszl, water is
regarded as part of the public domzin. In practice, many
conventions, such as ownership of a well but not the water,
may seem to confer de facto (privats) ownership of water.
However, theres is ample legal precedent for the community
to step in, if need be, to protect the public interest in
water. For example, since groundwatsr resources extand
beyond the property of a well owner, Islamic law would
not allow the owner to pellute the well. To prevent mis-
use of areas around water resources, the principle of
harim, prokectad avea, may be inveked. Thus, wnhile tradi-
tional Islamic law has not direstly addressed many nodern
water problems, it certzinly can zrevids the legzl basis
for modern legislation.

Yemen has taken a first step in this direction with Law
No. 13, 1573, which set up the ¥Water ané Sewage Public

Corporaticn, now called the Rational Waisr and Sewsrage
Aucherity (MNWASA). Agriculitural uses of waktsr rzemcin

cutside the domain of this offics’s power, but it is
charged with developing water for domsstic use and o
viding for sewage. KWASA has besn given legal power
many aspects of watsr to insurs That it can function
properly. The definizicn of dutiss tends to restrict
NWASA to the immediate wicinity ¢ the major cities.

13

2.1.4 Water Hanagement in Practica —

Traditiconal watsr managemsnt prastice nsturally variss
widely with area znd according to whether the wswer is in
rural or urban arsas. In the Lighlands, a centuxias old
elaborate system of terracing on mountain sloges is able
to trap rvnoff in millions of small plots containing a
deap soil layer. In the wadi flecrs, networks of dams and
wairs divert spate flood water into irrication channels

Scurce: Caporsxa, D. A. 1973,
&ID, Report on Water EBescouress Ssctor Study in the Yemen
Arzb Republic, L2877,

m
O
(

[H
0
h
7
4]
H
'—l
f
u

E’r
=
. 1]
Wi
-1

=
Nyrop, R. T. 2t al. 1377.
Escher, . A. 1975.
ICWA/TRO Joint Agriculzural CZrvision. 1978,

[y]

“
|



wherever there is awvailasble land. These traditiomal
methods have been very efficient in harvesting for agri-
culture whatever surface water is availazble. TFor sxarmple,
at an estimated annual yield of 150 million cubic metexs
of water in Wadi Zabid, the traditional system gan cap-
turs about 60 million cubic meters for irrigation.

Drinking water in rural areas is usually obiained from
wells. In recent years the use of pumps has increased
dramatically, especially in the Tihama, and groundwater
is new being extensively used for irzigation. In the zres
of Wadi Zabid again, pumping is now extracting another
62 million cubic meters of water from the aguifer apnuslly.

Water resources are cone of the most crucial factors feor

. the YAR, and various aspects of water are receiving
high priority in the 5 year plan. The following lists
. glve some indicstion of the kinds of projects ané of

the aid the Y2AR is receiving in this field,

LISTS OF WATER RESQURCES PROJECTS

Zrom AID Report on Water Resources Sector Study in the Yemen Arab Rerublie,

1877

ct of hyd:ology)

Serger/Kampsax, U.S. and Danish Consultants "
Urban planning for Sana's, Hodeida , Taiz, Dhzmar znd IS

Srivish Ministry of Qverseas Devalopment

Montane Plain and Wadi Rima

Zlectrowstt~Swiss Consulitants
Marib Waker Projects

h'

ocd and Agriculturzl Organization (UN)
szlands, Midlands and Lowlands Agricultural Prujects

Gikh (Sir Alexander Gibb and Partners) British Consultants
Wadis Bana, Rasvan, ¥Kharid and Jawi

Zzlcrow (Sir wWilliam Halcxrow & Partners) British Consuvltants
Wadi Surdud

Rzzad-Sawrer, U.S. Consultan:ts’ p
Tz Water ané Sewer Systiens

wizndz Tomsvios-md

e e -E&LTS

10
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Kochs (F. H. Kochs KG) Vest German Consultants
Hodeida Water and Sewerage Systems

Montgomery (James M. Montgomery, Inc.) U.S. Consultants
Taiz Water and Sewerage Systeins

Peoples Republic o¢f China
Some wells along road North and West of Sana'a

Saudi Arzbia
Rural Well-Drilling Projects—36 Wells

Teseg=-Viziterv~Vituki, Hungarian Consulizants
Wwadis Mawr and Zabid

Tihama Development Authority
Wadis Mawr and Zabid

Tipton & Xalmbach, U.S. Consultants
Wadis Mawr and zZabid

L.5. ARID

Szna'a, Talz and Yemen Rural Arsas

T.8.8.5.
viags Fuxdud, 3l Kadan State farm
west Gezmzany

German Tarm, Sana'a S

‘orldé Health Organizavion (UN)
Scattersd climavic dzka

world Hatecorlogical Organizaztion {(UN)
“etsorological Daza-Zana'a, Taiz, Hodeida , lizch

m

’

I -

Zipsximsntal wells Zor measuring the amount and Zfzpih

level\}n The Zellewing recions)

Miglanés 10 wells
An Baifz 10 welis
Rida S wells
Khawlan 10 wells
Al Ganad 5 walls
Marip 12 welilis
El=Turhz 3 wslls
Mawza'z 5 wells
2L 10 2lls
zz L2 well
Rz 10 wells
sTanas Cosz {on2 TR s3ualis abcus $2.22 ia the U.Z0) ¥

2l zaica

¢f groundrater

{Yeman Alyes)



Dams '
2. &mell Dams-construction ¢of 300 dams for the exploitaticn of
wasted rain water. 100 dams in the first 3-year plan. Estimated
Cest YR 150,000,000.00.

b. Large Dams-three sites have been chosen for the construction of
larce dams. OQne of these sites is Marib, whers there is a
probability of re~constructing the ancient Marib Dam. Estimated
Cost ¥R 105,000,000.00,

Irrigaticon
a. Water Storage Projects
{1) Wadi Mawr
{2) Wadi Rima'a

b. The Development of the Bastern Wadis
(1) Wadi Al Kharid (est ¥R 101,000,000.00)
{2) Waéi Jawf (est YR 1,500,000.00)
(3) Wadi abied (est YR 530,000,000.00)
(4) Waéi Harib (est YR 30,000,000.00)
(3) Wadi Bana (est YR 100,000,000.00)
(8) Wadi La'db (est YR 30,000,000.00C) g

C. Development of the Tihama
(1) Wadi Zabid {(est YR 14%,500,000.20)
(2) Wadi Mawx (est ¥R 250,000,0C0.00)
(3) wWadi AWmz {est ¥R 175,000,000.0¢)
(4) Wadi Siham (est YR 200,000,000.00)
(3) Wadi Surdud (est YR 190¢,000,000.00)
(6) Wadi Rasvan (est YR 350,000,000.00)

As in most other fieslds, prograss is often hampered beczuse
of lack of the proper administrative and managerial strac—
turs, 238 &ue te an acute shortzze ol gualified cersonnzl for
nezrly every aspect of implementztion.

g
2.2 Mineral Resources —/

The Yemen Arab Républic seens to have very few mineral rescurces
which could aid in economic development, although medieval
writers regarded the aresa as rather rich in minerals. Rock salt
is currently being exploited in the area of Salif (75 km north ci
Hodeida}. There may be as much as 4 million tons in that area.
Otherwise, exgloitation of mineral resourcas is still laxgely in
the preliminary study phase.

Source: Targuchy, A. 1227,
1

z

Quarteriy Zcencmic neview of 3Iashrain, Qetar, Cman, tis
Yemans, Aragel Sugplsment, 137E.

UNESCO. 1976, -


http:350,000,000.00
http:190,000,000.00
http:200,000,000.00
http:175,000,000.00
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http:149,500,000.30
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http:100,000,000.00
http:30,000,000.00
http:50,000,000.00
http:1,500,,000.00
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http:105,000,000.00
http:150,000,000.00

e

Corper exists in al-Beida and Taiz Frovinces, iron ore near
Sa'ada, and saltpeter in %he eastarn arazs and near Takiz.

Marble and coal exist in various azeas. Thers is some
duestion whether any of thase zrs Present in sufficient quantity
to make exploitation economically worthwhile. Gvzsws znd ]
llmestcne is present in sufficient quantities in =1z and Sana'a
grov:nces to supply local cement production. Oil has been and
is currently being prospected for, but withouzr success =o far.

=L R v |

2.3 Soils and Land Use
2.3.1 soils &

More than half the arsa irn the highlands is steep, rugged,
rocky and stony to the -extent that agariculturd is impos-
sibls. The most widsspraad soils ars light colerad
calcareous silt loams and silty clay ioams. Thesa bear a2
strong resemblance to losass, and are Zound on gentle slopes.
On stesper slopes, stony c¢olluvial scils predominate;

these ars brown to red-brown and have 2 high clay content,
They axre formad on the weathering preducts oI the rock,
mostly bBasalts and wvoleanic £uffs. Solls in wadi basins
contain transpoxted slements of both of thess soils,
transicmmed by kigh waver cTables in places zo Zorm hudre=
morphic soils.,

The inter-mountain plains, at elevacions betwesn 2304~
3000 meters, are hichly cazlearscus ¢iliy leoars amnd =i
clay loams, cften encompassad by sygengiva lzwva fiel

alluvial, intexsectsd by wagi channels Zlanked by narrow

belis of szline scils, and by stony a2liuvizl fans az ths
base of the mountains.

Beyond this summaxry on goils, vervy little cuvrent datz is
readily evailable. Preliminary work has baen doze ix
2pplying remote sSensinc Lo some aspects of soils and
land use in the YRR (cf Sglicwing ma=s ). 2ID has zlso

done some work on soils. (cf Wambeke & Hardi in biblio-
cTapay) . -

“Seurcz: Checchi 2né Company. 1378,

-
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2.3.2

In general the agricultural seoils have besen somewhat
depleted due to several thousand years of continuous use
Parmers traditicnally counteract this somewhat by aczslying
manure and ashes at planting ¢ime, by crop rotation, and
by mixed cropping. Fertilizer is not yet widely used,

and lack of water in many aregas decresases its efficiency.

Landg Use 0/ i

Land use is somewhat better documented especially on

local lewvels, for which several detailed studies are
available, In the Wadi Mawr, of a total cultivable axea
of ~ 87 000 ha., 70% depends on rainfall, 21% is irricable
every.year, and the other 9% may be irricated in wet
years. A survey of farmers whose holdings coveraé 2% of
this axea showed that sorghum was by far the most cormen
crop, rplanted on 76% @f irricazted land and 70% of ncn-
irrigated land.

|  ENGLISH
Kultur bebaute FlZche Cultivatad
in ha in % in % von W&4EL, Are=
regn, habt
Irrigated
Dhura bewgssert 351 25 76 Sorehum
Sesam bewissexrt 16 1 3. Sesaze
Saumwolle bewidssect 96 7 Z1 Cokten
tetal WEat 463 33 100
Unirricz==d
Zhura nicht bewdssert 664 47 70 Serghun
Dukhn nicht bewidssert 249 18 26 Millet
Sesax nicht bewdssert 36 2 4 Sesars
toczl ¥habt S48 67 100
Toktal 1'412 100
ir % der Projektfliche 2 lozireirGJEC:
F- [—
Icurcs:  DEcher, E. A, leTs.
i2
Souvree: Thz Werld 3ank, 1679,
Mvrop, R. F. et al., 1877
Pschar, #H, A. 1978,



*

In the YAR as a whole, about 8% of the total land zrea is
cultivable, while another 10% is classified as marginal, but
rpossibly usable in wet years. 83% of the normally cultivated
land is watared by rainfall.

CULTIVAIZD LAND AND IERIGATION BY SI.LIZ OF WaATZR

('000 hectares)

Cultivated Spate flood

Gevernerata land Rainfad irrdgated Perannizl Welis
Sanz’'z 400 : 375 - 20 ’ 5
Fodaidz 235 105 . 100 5 25
Tz 250 221 10 18 1
Teh 300 279 - 20 1
Bzia . 130 115 10 5 -
Szzéa §0 60 - - -
Dhz=ax 100 9z -, 5 3
Zsids _Lo =8 —_ | _ 2

To=zl 1,515 1,285 120 73 37

Scurce: Toe Worlé Bank. 187%.
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MAJOR LAND USE BY GOVERNORATES
(*000 hectares)

Total Cultivated Marginal . Forest and

Governorate Area Land Agriculture Shrubs Other
Sana’a 8,000 400 600- 100 6,900
Hodeida 3,500 235 500 450 2,315
Taizl 1,200 250 100 500 350
bt 1,300 200 50 400 ] 550
Hajja 1,700 130 250 50 ‘ 1,270
Szkda 1,800 60 200 - 1,540
Dhacar 1,000 100 200 © 100 €00
Beida 1,500 ’ _40 100 - 1,360

Total 20,000 ) 1,515 2,000 1,600 14,885

r

Source: The ¥Werlé Bank, 1979,
1

Sorchum  and millet zre by Zfar the most common Crops, hoth
in terms of area planted and in cotal production. 1Ia
general, grains are usuzlly found in the dighlands, azround
Thb-Taiz and north of Sana'a. The cash crops cotion and
tobacco ars mostly Zound in the Tihama, and gat and coffes in

the highlands.
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AREA AUD PRODUCTLONH OF HALN AGRICULTURAL CROPS
{rxen: '000 GLiecLares, productiont *000 tona)

The World Bank.

1969410 1970/ 71712 1972/1)
Crop Aren Pioduction Aren  Productlon  Area IProduction Aren  Product fon Aren
Cryonln
Sorcghum & millet i1 G610 9713 70 920 627 10480 a0 952
Hatre 4 8 16 0 20 H 50 10 52
Whent a3 16 n 3 25 25 50 560 70
Pacley 145 160 140 154 125 140 110 120 77
Legumen, Vegntablen
Lepinaca 50 50 50 60 60 60 60 50 65
) Grern vogetablen 8 50 10 100 15 t17. 17 150 ‘ 16
o Potntarcn [ 20 [1] 55 3 58 6 64 6
Feuwlea, Lree crope
Frulte 4 23 3 25 5 28 10 (1) - 10
frapes 4 10 H 0 8 35 8 35 8
atrn - 3 - 5 - 5 - 5 -
Collec 5 4 5 4 3 & 5, [ 5
Induntrlal Ceopa
Cot tan 5 2 n w 15 15 mn 14 0
Tohncca 4 2 4 3 b -,y [ 5 4
Searme 4 2 L] h 8 5 f 4 8
Source: 1979,

1973774
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xanagement and Preblems 1L/

As is the case with water, the legal background is the
Shari'ah, combined with traditional practices. Lané tenure
still largely follows feudal pattezrns. Most smzll farmers
are sharecroppers on land rented from some larcsr lancholder.
A typical share arrangement ¢ives ope-fourt- <I the crop Lo
tha #andlord. If groundwather irrigation iz provided, the
landlord may take one half., Obvicusly, umizss an irxigation
development schems can increase yields -y at least 50 percent,
the farmer is going teo be worse off. In 19565, about 60-70%
of all arakle land was privately hzlé by large landcwners,
and lesased for a share of the crop. Another 15-20% was waagf
{religious trusi) and similarly leased. Privately owned
small farms were only somewhera bhetwesn 4 £o 10%. Siate
ownaed land was ca 2-3%, and communally cwned land zbout

1-3%., About 90% of zll pasture was also communally owned.

Typical plots are small; even the owner of a lotv of iang
usyally has many small plots rather than a fsw larges ones.
This patiern is parily a result cf the “oposraphy, but it
is often aggravated by Islamic inherizance law, which tends
to cause further fradgmentation of holdlngs.

culterzl land.

o4
o0
n-l
m
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o4 i
without upkesep, cthe terrscas decling and &
o erosion. On the ofher hand

labor has zisan.

Summary oif Froblasms =

A number of the preblems associztad with land couvid ke solved
by increased training or the implemencaticn of speci
Srograms. FProper instructicon in the uss of tractors weuld
orevent plowiac too deer and the resulting loss of zcl
moisture. 2rograms of tree plantings could be used Tor
afforestation of the marginzl tzrraces to prevent further
deterioraticrn, and to provide windbreaks to cravent cCrops
damage and s50il erosion Zrom wind, Loczl prcblems in tche
Tihama with spr i ard dunes coulé also be deali with

x g
. : :
2y trse zlanzin x

-

nt e

erwilizers could increase yields with
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Cther probklems are more serious in that no gquick or even
relatively quick soluticns arxe available. The ¥AR is still
in the beginning stages of develeping its infrastricture
which deals with agriculture. It simply does not Lave the
resources or personnel to make any sweeping changes in rural
areas. The traditional lznd tenurs system is also somewhat
of a2 problem. First of zll, the sharecropper does not often
have the means or the incentive to make improvements, and
secondly landheoldings are often so fragmented that modeznm
methods cannet be economically applied. Labor shortacges are
not likely to decline either, esven as the YAR develops,
because many of its close neighbhors ars developing much more
rapidly. In fact, as the YAR develops, internal migration
to urban areas is likely to increase, further aggravati-

the situation.

’

2.4 Vegetative Resources and Rangelands

2.4.1 Woodlands L3/

The Yemsn Arad Republic has no forest in the sitrict ssnss.
However, largs areas, about 8% of the tokal ares, ars
covered by sparse woody vegetation. These wcodlands may
be grouped into 5 types:
1) mangroves of the coasizl kslits that oceoupy the
saline coastal marshes f£rom Hodeida north-
ward to the Saudi border;

2) savannzh-type wocdiands that run close to the
western foothills. Acacia species are domi-
nant, growing in gravelly or sandy csediments;

3) trees growing on the large Zans of the big
wadis that open onto the Tihama:

4) acacia scrub woodlands in the foothills and
hichlands. These extend over largse areas of
the western and southern siopes of the central
mountain range;

5) wadi bottom vegetation, which includes the
Ficus species that provide some lumber Zor
construction of local buildings.

This woody vegetation is Zor the mest part 50 sparse that
it is of very little importance beyong the local lewsl.
acacia is used as & Suegl, zandé some wood is used in coastruce

tion. Beczuss of these kinds of loczl uses, it is theough:

{

that these resources ars being depletsd at a rapid ra:zs.
However, there is very little current data rsadily zvallzsble

on any aspect of these resourcses.

\ ;
‘BSource: The Werld Bank. 1979,



2.4.2 Rangelands 14/

Most of the area of the YAR, including areas which mighs
alsc be called woodlands, could be classified as range-
land. &as with nearly every other aspect concerning
natural resources very little daca is aveilizhle. These
lands are put to some use in supporting iivaestock. Livae-
steck populations were estimated foxr 1873 as follows:

sheep & goats 9,500,000 (2.7 millicon 18g635)
cattle 800,000 ( 1.2 miliion 19695)
donkeys 500,000 ¢ 500,000 1986}
canels ’ 100,000 { 55,000 13985)

Figures for sheep, goats, and catiles are decli nlqg,
as are the numbers reportad slaughtered from 1872 +
1875,

Severs erosicn and dspletion of plant cover is kheccoming
2 preoblem, and may be one cause Zor these declines

in animals., These problems wers pexhaps broucht on by
the drought between 1867-72, as figures for 1272 shew
slicht improvements. The Werld Bank has suggested that
these arid to semi-arid rangelands could be restored 1o
some extent, but no proiects are being carried ous o &o
so at present.

Mo data is zvailzkle brezaking deown the animzl zspulaticn
according to whsther they srs bterded kv r ksps
viilagers. Most of the eastern paxt coi the ¥
ited by ncmads, but their totzl population is smsll. In
general, most animals are owned by villagers and gragzed
communizally neay the village, so *Ntar any prograzms must
start with these villages., The IPh is planaing severzl
pilot Village Develcoment ‘asscciations ané a xange
Inprovemenc Center which may be able to addérass soms of
the problams ¢f the rangelands.

5/

2.3 Fauna =~ '

=

The YemeH Arab Rapublic is paxt of the Ethiopian zoogeographic
region, which covers southern Arzkia and ceacrel and soucthern
Bfrica, Current information is gimost non-exiscanct on Izuna

in the Yaxmen. No current literzture even menticns wildlife as
being of any importance in the economy or daily 1ifs of the repula-

tion, sxcept for Zisghase,

a
Sourcae: The World Bank. 197¢.
Nvrop, R. F. et al. 1877.

i3, - . v
Sgurcs:  SeoTT, M. 1839,
Internationzl Union Sor che CJonsexrvation of YJaturs andé
Natural Resources. 187¢.



Z.5.1 Rare and Endangezed Species
The Red Data Book lists only three species in Yemen as heing
threatsned, which the IUCN defines as being in its endancgered,
vulnerasble, rare and indeterminate categories., These are as
follows:
Papthera pardus nimr South Awrzbian leopardé
Dugong dugon Dugong
Gazella gazella arabica Aranian Gazelle
Countries near the YAR are listed for comparison as many
of these species may alsoc be in the Y&R.
ETHIOCIZ
Canis simensis simensis Northern simien fox
Lycaon pilctus African wild dog
Panthera pardus Leopard
icinonyx jubatus Cheetzh
Ducong dugon Dugeng .
rcuus asinus African wild ass
Zcuus grevyi Grevy's zebra
iceros bicornis - 3lack rhinccsres
alceliaphus buselaphus tore Tora haxztessest
alcelzphus buselaphus swaynsi Swayne's hartebeest
Dorcatracus megalotis Beira anztelope
immodorcas clarkel Dibztag
Cazpra ibex wslie Walia ivex
SOMALIA
Lycaon pictus African wild dog
Panthera pardus Leopard
Acinonyx jubatus ¢heetah
Dugong dugon Dugong
Equus asinus African wild ass
Eguus grevul Grevy's zebra :
siceros bicoznis Elack rhizocaros
Damaliscus hunteri Hunter's hartebeest
Ammodorcas clarkel Dibatag )
. Gazella dorcas pelzelni Pelzoein's ¢azells
Dorcarragus megalotis Beira antesliope

Gazelle speksil Speke's cazelle

I
e



SAUDI ARABIA

Canis lupus

Panthera pardus nimr
Panthera pardus jarvisi
Acinonyy jubatus venaticus
Dugang dugon

Gazella subgutturosa marica
Gazella dorcas saudiya’
Gazglla gazella arzbica

Panthera pardus nimr
Dugong dugon

Cryx leucoryx

zzella gagella arazbica
Eemitracus jeyakari

SOUTH ARSSIAN

Gazelia gazella arabica

OMAN

Wolf
South Arabian leopard
Sinai lecpard

Asiatic cnheetah
Dugong

Sand gazelle
Saudi Arabiz:
Arabian

éoreas gazelle

—— ™

TiT a2

South Arzbkiazn leopard
Dugong (24)

Arabian oxyx

Arabizn gazslie
Arabjan tshr

TEDERRTION

Arzbian gazelle

SQUTE YEMEN

Pantherz pardus nimr Sougit vwzbizn leopard

2.5.2 Fishing 18/
The estimztsd catch ig 19
was 17,000 metric tons.
ahout 25,000 mskxic tons =& iz
rtypes wiich zre not now eaten by the loczl pepulation. fThs
main fish rescurces presently exploited by the artisznal
fishermen are pelagic in habift; i.e., they arxs the Izast-
moving type that live in the watsr column. Thase specias
include the Indian mackerel, which makes up the largest part
of the catch, the king mackerel, tuna, black cobia, large
jacks, sharks and barracunda.
The highly prized shrisp and lghstar rescurces 2rs subsTan-
tial, bubt not as great &5 once assumed. Zased on production
sementials o2 West Afvicz of 3 metric zens Dsr osTuzre mile,
and a manimes of 220 squazs miles of imp grounds off
Vemen, whe produccion poteatial iadicazed srould tnus ha
1,500 metric tons per vear. On The basis of latsst surveys,
however, it Zas been Zound that The ripo arsas ars mEinly
ir the coastal waters, especially nerzh o Hedeidz asround
Kamarzan Isiand, This srez is pot movs than I30-300 sguaxe nil

1z

TT3zurce:r  The Worls Tanmk. 187%,
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Another potentially exploitable maxine resource would be the
cray fish or spiny lobsters existing in the coral veef area.
There is undoubtedly considerable suitable hebitat for spiny
" lobsters fringing the reefs, but additional exploratory
fishing trials need to be undertaken to estimate the guan-
tities that might be expleitable.

The bivalve mollusca located in the-shallow littoral regions
along the beaches is possibly another potential marine
resource. The local clams have a hard consistency but zre
guite delicious and ars already exploited to a small

degree by the foreign community in Hodeidz . Development

cf this resource as a canned export is a possibility.

However, further worxk on stock will be a2 necessary prerequig}te.

An estimated 4,000 fishermen earn a meager livelihcod Srom
artisanal fishing . The estimated numer of fishing vessels
now in operation is as follows: 100 larce motorized boats
{sambuks), 140 smzll motorizad boats (houris), 640 medium-
sized boats (houris), and rouchly 100 small rafts. Mozt of
the local caitch of f£ish is soléd in the immediate coastal
ragion. However, increasing amcunts of fxesh Zish zze
reaching the urban centers of Sazna'a and Taihz. A larcge
part of the fish landed is salted and éried Zor transpcort
to interior markets as well as for exgor:t.

Tisperxmen get relatively low prices Zfor their catch 2% the
villace landing centers. In adéition, the price Ziuc~
tuatses widely with availabilihy and season. IZ their
catehes are too large thay may not have z market at any
price.

TaxXs, Reserxves, Protacted Areas EZ/

U

This sectien is inserted only to note that nothing is being done

in the field. The lack of current dats on wildlife, and the fzct
that wildlife is not part of the traditionzl or modern sconomy,
trznslates into no governmental or social awareness or actieon in

the sphere of parks or reserves. The IUCN in 1871 had no listings = |
¢Z naticnal parks or eguivalent reserves, and notad:

"No response yvet received from the authorities at San'a,
but private infcrmation suggests that no areas exist with
the necessary qualifications for inclusion In the lisz.”

-

Incernational Union for the Conservacicn of Naturs and
vatural Resources., 1971,

"
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Environmental Prcblems and Impacis

The Yemen Arab Republig is hardly even in the beginning stages of
awareness. abouk or ability in dealing with envirenmentzl sxoblems.

In

fact, Yemen is so undeveloped that many modern eavircnmental

problems simply do not exist and are not likely to bsccme aven a

minor concern for vears to come. However, even 12

as
do

I things
industrial pellution, air pellution, oxr excesciv: noise levels
not exist, there ars some major problems tc *: Zaced in areas

such as. water ¢or land resources,

4.1

Laegal and Administrative Background 18/

The YAR is still govermed essentially under Sharitah, or Isiamic
law, combined with customary law. Therxe is very little modern
legislation that addresses any aspect of snvizonment directly.
Beczuse Islamic law is basically concerned wich the well-keing

"@f the community, and becauss it tends o azproach nroblems on

a case by case basis, thera is certainly amcle leczl justifica-
tion should the gowvernment nsed to step in on a specific case.
Islamic law has a2lrezdy addrassed many cazsas cf water pellurion,
proper water managament, and similar zxcilems which hawe coms 2z
in craditional settings. However, as the YAR continues to
develop, one of its aims will need to be some kind of compre-
hengive program o &sal with such proilems con a natliconmide seals,
razher than case by case.

iz :

% few institutions = are beginning %o azcsar which have been
iven powers to deal with some aspects o environmentzl problewms
on a restricted sczls. Tor example, the National Water and
Sewerage Authority (NAWSA) was set up ia 1973 (ef also sec.
2.1.3) and civen pover over most aspecis of urban water
suppliss and sewage. In particular, iIR¥S:s mandace gives iz Zuil
powar to take any steps necessary to Srotect the wadsrorewmd
and surfzce waters under iis atthorisy Zrom pollucion. This
mandate has been interpreted to incliude control cver evan agri-
cuiturzl water usace within establishad crotectad zeonss around

urkan areas. The Titame Develorment Auchority, charged with
e
e

(4]

4

sesing to irricaticn schemes andé intec¢raztsd rursl dsvelopment,
may sicilarly concarm itself wich various savironmental problems
in the rural Tihama. A network of Locz] Develcdpment Associations

is being established throughou: the ¥YAR. Many of the projects of

this guicze succassIul seli-help program d=al with snvironmenczal
prechlems on a lozzl level,

view o Zanrzin, Catar, Cman, The

lament

limad e
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4.2 WVater Supplies and Water Related Disease

Watar is the single most crucizl element in the YaR's elforts to
develop, and it is not suprising that the most pressing environ-
mental probhlems econcern various aspects of water.

4.2.1 Rurzl Water 20/

Drinking water in rural areas is usually obtained frem shallow
wells which are often contaminated. 2 number of srolzsis,
ineluding an AID Rural Water Supply project, have been
constructing new village water systems, upgrading olé cnes,

and providing training in maintaianing the systems. Im many
cases, pumps are being installed for obtaining both éxinking
water and irrigation water.

Greatly increased use of pumps, especially Zor agriculture,
is leading to sexious depletion oI the water table in mzny
areas. t has alseo led to probplems wifh soxl salilinicy,
especizlly in the Tihamza where groundwater can be cuice
saline. Increases in surface water irrication also are
contributing to salinity proklems. I expansica of izri-
gation ceontinues according to plan (e following takls)
these problems are likely to increzse greatly if not

addressed.

LONG-RANGE TLRGETS

- Flood Perannizl Well
Plzn Period Trrication Irricztion Irrigztion
- 1,600 na

Present irrigztiom 120 ’ 73 37
1st 5-Tear

1676/81) 134 . 79 33
2né F=Yezr

(1981/88) 148 89 154
3zd 5-Yezar .

(1886/91) 158 96 ige

Scyrce: The Worlé zank. 157%.

Scurese: The World Bank., 1979.
) Nyrcp, R. F. et al., 1877.
AID Project Design Information (INQ
= = =
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4.2.2 Urban Water EroblemS'—J/

Uxban water supplies, alse primarily from croundwatexr, are
being depletad. Recharge of aguifers is not keeping pace
with increases in demand. The cities of Sana'a ané Tatiz
are primarily affectsd by this, and projections expect
demand to £zr exceed the resources by the end of tha
century (¢f Section 2.1).

|
Inadequate urban sewage systams are a2 maiz. ..cbhlem alsc,
Waste watar in Sana'a often drains dirsc<l:s into the gutter,
and ewventually reaches the aguifer und:r Iz city. Sewage
is usually déisposed of in pit latrzirsrs 1 szsspools! only
occasionally are septic tanks availzs:le, Taiz is the only
city to have a limited sewage collacgtion sysiksm as of 1375,
but this served only zbout 2,000 people. Otherwise, problems
are similar to Sana'z.

In Hodeida the situation is similar. Howevsr, 2
Sana'a's high altitude and low humidisr somswhat check the
rasulting heslth preklems, Bodeidz does not havs such mizi-
gating facters. In addition, the warar table is high in
the area, and low-lying areas may not absorb wastewater z2=
all. Stagnant pocls grsatly increase the Transmission o

typhoiéd, parztyphoid, cholera, parasites, infeccious hez:z-

titus, hookworm, and bacillary dysentary. In c¢oastal areas
such as Hodeida, solving water shortage prchlems withou:
first installing sawage systems weuld only mzke conditicos
worse.

Othex Rural Problems 22/ oo

Several other problems in rural areas are zlso indiract resuiss
of water management or lack of it. Soil erosion is 2 saricus
zychlem in £he YAR. In some areas, modsrn crends ars reducing
the effscts, During excertional floods, hich water could olzen
wash away much of the irriczr-ion network ¢f a wadi, as well as
subgtantizl amoun=s of soil. Hodern projecis in wadi irrigazion
are beginning to solve this aspect. But ztandonment of terracas
in highland regions is causing soil svosicn in these aress to get
worse.

Depletion of rangeland and woodland plant cover and soil erosion
in these areas have zlso become factors. Communal grazing lsading
o gvercrzzing iz cne cause. Widespre:s of #he scanty wead
resouwrces for Tusl and for zcles is anciliisr. The preblen was
greatly acgravateé bv the dreought lasting from 1967-73. Sprsad-
ing sand Sunes is still another problem tha®t has become immeox-

2

zant in some arszas of the Tihama. EHigh wood pricss and wse

1s
p=)

t

-
-
—

Seurce: Tha Worlé Bank., L37%,
Wwrep, X F. et z2l. 1977,
AID Rercrye on Watar Rescurcss Section Study In The Yemsn
axak Republ:go. 1872,
Souxece: The Viorld 3a&nk iz72
Wvron, . T i

C.S. Dspaxtman



Year

1869/70
1870/7%
1971/72
1972/73
1973/7¢
1874/75

1975/76

as windbreaks for crops have encouragedé farmers to begin
planting trees, These problems may be somswhat alleviawed if
this trend can be increased.

Seil depleticn and low yvields are also problems in rurazl arsas.
Fertilizers and insecticides have been shown czpable of greatly
improving this situation. Use of them is 52 recent and so
regtricted (cf following tables) that there is not yet and will
not be for many yvears any resulting environmental impact. The
YALP is fortumate that it nas a chance to zéiress one posanitial
preoblem while it is still in the futuxe,

FERTILIZER AND INSECTICIDE IMPORTS

FTertilizers Inseczticidas
Tons CIF Value 1oms Cir Vzlve
(YRLs 1,000) (¥v:1ls 1,G20)

1,997 900 - 118 300

s 3,153 200 135 3CG
4,046 500 R 218 300
1,799 800 382 800
4,256 1,500 375 1,200
3,86§ 1,700 717 2,100
7,932 1,400 2,510 2,900

The Worlé Bank. 19%9.



COMPARISON WITH OTHER COUNTRIES CF AVERAGE FERTILIZE )
MPA = ZRAGE FE IZER USE
PER EECTARE OF ARARLE LAND AND LAND UNDER PERMANENT CROPS; 1974

Nitrogen Phosphate T-Lzza

kg per ha

oo

™
Moo
L o

) 3.5 4.3
10. 5.0 5.0
126.1 2.8 1.9
78.4 55.6 57.2
25.8 15.1 3.2

World Zank, 197e,

23/

&,4 Cther Urban Prxcbhblams
Traditional Yemenl houses in urban srsas nave a latrine spal
which runs Szom =he lavatory-tathrcom on an unter Zloor ol
nouse to the grocund Ilocr. Excrement Is collectsd in a sma
rocn ai the hotwen of the shalié, and svenguzally used Zor Zue
whgn dried, Liguelids ars 1sd down & vsaroical dxaln on ths ©
of the building. At ground level they &isaprezr into an en
ground drainage sump, which usually leads to the street gutc
The ground floor also usuzlly has rooms useé as stazles Iorx
animals. A tyriczl house plan is shown Relow. This sysusd
essentially what exizis even ac presanw as a modsrn arban i
stracture is stilil in che rudimentary swages.
23 v emonn . -

Scurce: The ¥orid Baank, 1278,

Musgun of Manxind, SEmartoent of Schnserashy, Byri-cdish

ussem. l97e.



ZEMZNI HOUSE PLAN

A Entrance hatl

Aa Entrance hall upper Jeve!
B Labby

€ Cour

Cc Court upper lave!

D Animal stali

E Sheeppens

F  Excrement room

G Well

H Store

o Gram and fruit store
K Leaging )

L Guneing meng
M Personal rocm
N Living rcom

O Bzinrcom 1
P Mafrz i
Q Ciwan '
7 Kichen

$ Terrace

T Lzunery tar-zes

U Snaft

V Rammwaeer
W Waterzee ngoox
X Women s rcam and wararote
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Rzpid urbanization has been taking place gince abouk 1970,
although the total urkban populaticn is still a small percentage
of total populaticn., The 332,077 inhabitants of the five main
cities (1875) is nearly double the urban population at the end
of the 1960's. This gzowth has proceeded almost withzut any
planning. In addition to water and sewage problers, many others
ars worsening due to this twend. Inadeguate hewvsing springs up
in suburb arsas. HNearly one fourth of =2ll uri-- *susing is
huts, tents, or other temporary structuras Thzxe is also
crowding; in 1973 zbout two-thirds of ail L._._..g guarters had
only one or two rooms. The average ocguzincy rate pexr room
was:

Sana‘a
Tz
Hodeida

i
1.
2

O s

Ince 1275, popularicon density in urbhan axsas has greatly
increased. Transportation, sclid waste collecticon and zccass ko
glectricity are all still very inadequate.

The Yemsn Aredb Republic cannot be said w0 be fzcang scme of the
mzjor pellution problems of more developed countriss. Industrial
pclliution is still practically non—existant, as is air pollution.

4.5 FPuolic Heazlth Implications 24/

Sevond zhe incicences of disease notsd’in section 1.3.4 thexe
is no current &ata available bevond the ention of cartzin
d_seases being present. Eowever, envircnrsntal cenditions
whach foster thise dissasas have not changsd much sincs a sur-
ver was tzken iz 1951, so that the resulhs may still cive an
idza of healt: conditions. Incidences oI wsntestinal protozes
&nd helminth carasites sre shown in ths following table.

)
24
3ouxsoa:  MoumT, R. OR. o LE33,
¥2uwaT, S. A, zné J. R. Baranski. 1952,
Xuntz, F. E. et al. 1553,

()
ted



Percenlage of people infected weth inltatinul protuzva and hdimtnth poraciies (parasies
identrficd from urine and feeal spocimens, and perianal swabs)

1 LocaLITY
FARASTTZS . -
,  lodeida Towr | Mate | S
Intestinal protozon
[]
Xumber of fecal specimens examined ! 72 100 ! 26 . M
Lndameeba histolytiea..... .... .. i are 3 63 w
Endamocba colz. EX 44 63 G
Eundolzmgz nana, ... ......... : )| 24 33 X}
ludamocte bischlrs. . , 19 a1 42 5
Chilomastiz mesnili. . .. ... . 3 10 13 Y
Giardia lamélia. ... ...... ... .. .} 19 11 0 13
T'mchomonas keminds... ... ..., { 4 2 - G : t
Helminthe ’

No. fecal and uriss specimers und : ! !

neriunal swabs examired,. . 2 ¢ oxns b ! g0
Ascaris lumbricoides. ... ....... 8 : 44 g0 14
Enterobius vermicularis | i T i 14 : 21 i o4
Hymenoleprs nane. . ... . : 18 ! 4 4 [}
Sehiztosome haematoliumwr .. . E 2 ; W . 0 )
Sekistusoma mansoni. . .. 4 T : & i 4 H 15
Tuenia saginalc. 0 : 0 16 ! 0
Trichuris trchiura... . 15 ! 5 ' 15 'z T

* Percentsge infection is given ss ilie nearest whale number.
t Two feeu: specumens cokiuthed gravid proglutiids ws w ol o5 ova,

Source: Xuntz, R. BE. et ai. 1953, .

Waterborne Darasites such as Schistosoms mansoni, §. hametobium,
as well as ocher diseases, were oiten transmitted via pelluted
water in ablution pools of mosgues. Snail vegtors were found in
some mosques. BRacteriological and sexiclogical sampling shows
the incidences where tychoid, paratyphoid (Zrom Salmonelle)
and bacillary dysentary (from Shigella) may be present.

The percenicge distridulion of Sulmonells nonespeetfic 17 agflatining and 8. 1ypin "0
coglutining by ane group und lucalten in the Vonen

PEL CENT ©F 3kid AGOSLETINLIING AT 1123 OR Ab re X, B3 ACK Qe UHS*

Age 1D years HE R 1 -3 overdd ! Totad
No. sera from : . [ .
aYzz {ztraner) .. .- 33 w . 50 42 W2
San’s " . 3 3 T i
- ' « N -
Salmoncllz X.8.H (per coutt. 13 13 b $ HH]
Ta'izz " ; 15 12 24 10
8Ban’a " . 4 13 f 3} 1l
§ ¢ piieoT - -, v o e, T
Talizs ” a~ -l 5 vt 11
San’y " "l U 1 > 2

¥ Pyreer,tames 0 piven t~ e tedPeSt wnole numiber

Source: Mount, R. A. and J. R. Barzaski. 1853,

()
|



Dislzthution by aye gronos of Shigells awd Sulinonells fopey tnthe Voo o he bt nf g
siugle stvol cullure

AGT [N YTARS

TOTAL
610 3 D=5 1 =R [ #-I overdy
No. examined........... ~. 48 e B ! % 0 ~
] 1 -
Per cent of pop. sampic I - A A § 'oag 7 Vesed
Pos. for Shigella...... .. ... o6, 12 p 12 51
Shrgella i ,
onbigua... ... .... ' 3 3
FOMRLE .ttt iiireaes an an : i 2 H 3 g 16
Jieznerd i H ' i

I.. PR - T . 3

4 O [ S . i 1 7

II1. v 1 ) N 2 1 1 f

4 ! i

Ve e s : ! 1 5

VI . oo Co 2

VIL.... ..

Vil......... ... ! : 1 1
SACAY iiaer i e o ool 1 ‘I 2 i 3
disper ... I , 1 1

Selmonella. .. .. . ¢, 1 T 1 s
peralyphi P : : :

- S i - - 1 . 2

Bo........ i 1 2

T
Iypht 3 1 4

Totai Shigella & Salmwnclla 1] 10 1 il i1 vl
Per eent pos. for enteric prth. !
egenst.. 23 13 b 2 it v
* Percentages are given as the nearest wiols pumler,
. Source: Mouwat, R. A. ané J. R. Zaraasski. 1853,



Regl mel distribuiion of Shigella and Salmonelln troes in fhe Yomea on the basis of ¢ singies
stoel cullure

i LOCATION
I
| Hodeida ! Tatizz | Safa | Teuls
- i 1
No. examined......coooveeen.., s o189 i 160 | 38 3:8
XNa. positive for: i { i
Sdgella... coueivnn. .. e i 14 y 34 - 3 31
vmhicua...oooool Lo eiiiona o 1 : 2 ! 0 : 3
C RIRE . e iaiiit baeaiaeaeneae - i 1 : 17 : 0 18
. { I !
fieznert !
L\ et e 2 | 0 3
I o ] -1 i 5 1 7
o ST o S S R 2 6
V... . R S S o | o
v ; 1 | I ¢ . 6
L0 T R S B 3
3 , 0 ! 0 0 0
VIII. ! o | 1 0 I
CACHT tvvvranniann o s © e - 3 ; 0 ] 3
ditspar. ..... ce eeeeeans . . 1 ' 0 0 1
1
Salmonella... .. ... ... .0 Ll 5 ; 1 ' 2 i 8
paratyphi i ! 4
A veeees e SRR S R 2
Buioioiiie e e o 1 1| 2
c . 0 ¢ ! 0 0
frpki. 4 ! 0 i ¢ i 4
Tenal Shigella & Salneonella . .. . - 19 a3 I
Per cent found positive® . . . . . 12 a2 e 13 ’

i’ H

~ Percentoges are given as the nearest wheie number,

Source: Mouni, R. A, and J. R. Baranski., 1953.

25/

Zffacts of Labor Migration —

[

e sense that many of the YAR's environTsntal preblens zre
grazvated by migration, it must be comsidsreéd. Labor shortage
n ral areas has led to zbandonmant of marginal agricultural
land, a trend reinforced bv the high rate of remittances which

)
dy !

I r
W 5

i

mzke it less necsssary Sor survival to keep the land productive.

Terraces are deteriorating and erosion ressulcs. The shili to
gat, which is much less lzbor intensive than most other crops,
is reinforced. Some remittznces are invested in irrigation,
wnich can be & wmixed hliessing, beth improving production and
reducing water rasourcas. Some are invast
the sharecropoing patterns which arse less
gnvironmantal preoblems.

e
1

ixely to zttend to

a

& in land, reinforcing



Yemeni migration abroad is overwhelmingly in unsxilled and semi-
skilled catagories. However, in a country as shors of hichly
trained perscnnel as the YAR is even the loss of a few of thess
people can impede implementation ¢of development projects.
Concern over a Yemeni "brain drain" may not seem justified in
terms of the small numbers invelved, and Yemen is csritainly not
similar teo Jordan or Zgypt in sending large numt:zrec of educated

cr skilled personnel abroad. Still, the YaR :z -urt by the
loss of even a few of these people at this r+--: of its develop-
ment.

Economic Develorment 28/

The Yemen Arab Republic's initial Five-Yezr Development Plan {1876/
77-1860/81) is the first attempt at comprehensive planning., Previous

devalopment was simply a collection of iIndividual projects. The

basic economic objectives of the plan, as summarized by the World
ank, are as follows:

{a) Mcbilize human resouzces and improve their skills
through educaticn and vocational training;

{(»} Expand the phys*cal inZrastructuze, i.e., the tzans-
pert netweork, telecommunications, &nd electricity,
thus :.ntﬂc*at:.nc the wvaricus recions of the countxry
and brsaking present bottlisnecks in the supoly of
vital goeds and services;

(s} Develcs the productive sec:cr“ 2.
industrv. nereasa domestic zroduction; develcep
agricultural supolies for etpc nd loczl induszxy;
establish viable manufascturing incdasiriss ca,erzﬁ”
o domastic and foreign marksc
city of the constructicon sscrTo
with the Izst-rising invesImens voilnme; and

, acriculture and

{&) Increzse the level ¢f netional savings and -mobilizs
Zfinancizl resourcges throuch taxation and other means,
To cuver the expenditurss of the gublic sactor.

chese sconomic objectives the Plan alse pursues social geals
. satisfving the basic neads of the pepulacion for Zocd,

Hing waner, nealth czre, elsmentary educaticn, zousing and orther
Services.
- - - - - . -
Zounsz: The World anxk.  LETE.
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Agricultural Development

agricultural development is the sector most likely to hive dirsct

immediate impact on the environment. In agriculture, fhe princi-
pal cbjectives as summarized by the World Bank ars as fcllows:

(a)

(B}

(c)

(&)
{e)

()

Work towards self-sufficiency in food production
within economic limits;

Provide raw materials for agro-industriss alrsady
existing and those to be established during the
Plan peried;

Reduce the widening trade deficit in agriculiural
commodities;

Improve the guality of agricultural products;

Provide specizl suppor:t to smzall Zarmers anéd creats
equrtable and stable land tenure relaticns; and

Limit the growing of gat.

These objectives are to be achieved throuch the Zellowing means:

{2} » Continue the insticuticon building and training c=
st

(e)

(£}

i
agriculzural a2f=

)

. . L ‘- -
Carry out a2 comprashansive surveyv of soil and waitsr
rescurces;

Expand credit services fo 21l main agriculturzl
greas of ths country;

Establish fzrmer cooperatives suitazle for Yemeal
conditions;

Provide storage capacities for agricultural pro-
ducts and extend the network of rurzl rcoads;

Conduct an agricultural census to cbhtain relizbis
data for the sector; and

Carry out studiez on marketing, ori
tion with a view of arrivinec ai policies thas
werld best promote agrzculturzl &

gvelosment.

1)
o

-



Five Year Plan:  bhvestinest by Scclor
(VR g 1970,/76 constant prices)

WI6/77 1977778 10R/79 0 1979/80 0 14980/81  Total %oof lota

Tean iporl & comowealions G317 61 932 1,282 1,769 4, D25 30.8
IR 270 545 . 657 850 1,224 3,615 22.2
nuulacluring 170 $12 Myl 176 G39 1,948 12.5
cloctricily & waker g1 189 26 | 345 528 1,373 8.6
mining & quairryiug I 21 a2 14 56 171 1.1

. LYARIRIUOTRE 151 anl 120 56 8§12 2,276 11.3

2 Housing 305 307 RV 501 582 2, 000 13,1
SePVIees ) i8] a6l a6 | Hl 1,863 12,0 -
Trewde 1) b ] 116G LGS 199 iy 3.9
Consdruetion B3 T i 116 147 151 2.4
Banl ing & finanee Ry N L )4 2 oan R 0.6
‘Tolal b, o060 2 1G9 T, 000 1,005 5, 506 15,971 100.0

Soumen: Quarkeriy Kconowmic Review of BDahrain, Qatar, Qman, the Yemens. Ammual Supplewat. 1979,



Studies are to be made for the pessible use of sswage water Zor
irrigation. Also, investigations are planned for the lncation of
dam sites in mountainous areas for the possible storage of surface
flow for irrigation. The program of works envisages some construce
tion of small dams for flood retardation and soil erosion praven-~
tion as well as water conservation, OQther projects depend on
groundwater. No legal protection is provided as yet againg:t over-
exgloitation, although the plan does give rscognition to the nsed
for some government regulation of groundwatsr development.

In other aspects of environment, there is also & lack of mezns to
deal with problems, and usually z lack of awareness. ZEven in the
arcas where the government recognizes the need, such as wiih
affcrastation, projects are only beginning to enter the ixzie-
mentation phase.

Develomment ©f the industrial sector is not likely to bring about
any additional immediate environmental problems.

Stztus of Environmentzal Problems

In ganeral, therz iz in the Yemen Arzb Republic very little

action on envirconmental vrohlems, either by the government or by
zrivate interests. The World Bank has made generzl recermrmendaticns
concerning the snvironmental proklems discussad in this resort.

It is likely to he some time before most of these are acted uzon.
The start of a few projecks designed to cope with environmental
detericration show that the YAR is willing to recocnize ané deal
with the problem once it is broucht to attention, However, mosT
devalopment is still in the first stzges.

There is little hard data on proklems ané evan l2ss on how develop-
ment may affect, them. The Y2R is sufferinc Zrzom 2 lack of cusli-
fied versonnel to impliement prodects. These ané a host of other
factors make it unlikely £hat in iHe near Tirture the governmsnt
will be able to devote very much zttention to the environmsnt
except in those cases where vroblems directly and immediacely
affect the welfars of the population or ths production of
various sectors of the seconcomy.

il
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3. HEAN, MAXIMUM AUD HINIIANG POHTHLY RATHFALL AT SELLCIED STATIONS

(v}
Statien/Yrara Record Jan Feb Mnr April May June July Avg Sept Oct Hov . Dec Annnal
Tnlz { h-yrn record)
i 1.3 11.0 15.9 73.0 97.0 3.0 60.9 66,0 B3.7 60,9 1.3 9.7 5Ro. 4
Fnx Invim 1%5.2 o6 60.9 138.6  213.h bR 13,7 k1.7 137.1 130.0 51.9 6.5 3L (1v6)
HinTmim .0 0.0 0.0 0.0 30.4 | 10.? 25.h 25.h 5.6 0.0 0.0 1084.9 {197R)
Zavta v omp (7 yra 1970-76)
I an 5.0 0.7 5.h 21.9 271 h.h n5.7 80.7 1284 36.9 2.h 1.6 52,2
e L mim 2.0 3.0 X7.0 0.0 51.0 15.0 107.0  206,0 201.0 1250 10,0 11,0 5h6,0 {1974}
Mlskmum 0.0 0.0 0.0 0.0 0.0 2.0 12.0 60.0 0.0 0.0 0,0 0.0 76,0 (19710}
finnnta {7 yrn VOP0LTL)
Py h.1 0.9 19.1 ha.s ™M.1 0.9 L6 57.9 h.s 0.0 - 6. 0.9 im.3
P inm 23,9 3.0 3.8 1094 AT 3.0 k.5 102.0 13.0 0.0 1.% 3.0 0.6 (1)
HEn Ynum 0.9 0.0 0.5 5.0 0.p 0,0 0.0 3.7 0.0 0.0 0.0 0.0 1113 (v
Yorlm (7 yro 1970-76)
Hrun N 16.3 51.7 66,0 (.0 W0 5.9 132.9 3.1 h.9 2.7 3.8 hor. 6
ot Linhim .1 3.2 10h.6 T I I 0% 1th.5 Yphz . 65,2 23.h hk, 0 th.5 Ly 0
"l n.n 0,0 2.4 10.6 b h.a .3 69,7 9.3 0.0 0.0 0.0 05 0
W {7 cpp YO . -
B m.1 17.1 Wy 1”7h,y alit, oW, 7 250.0 LG R, g 35,4 ] 1,08,k
e fann hyh ha.,a 6.6 M1.G oo i, hyk,3 26,2 3159 1'th.8 120.4 ' 2000R0 (1T
Hinimem 0.0 0.0 0.0 hh. 6 7.5 85,5 1th.2 199.2 1098 15.5 0.0 : 1,000,1 (e )

e e et Srm b

S ez The World Rank. 1979,
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1. POPULATION {in milliom)

Year Population Est. Scuzce
1879 7.0 1
{(¥#1.5 working out
of country)
1978 5.804 2
end 1876 5.5 3
1874 6. 385 4

1. Cuasrterly Economic Raview of Bahrzin,
Qatar, Oman, the Yemens

2. AID Al)l Datz on the Yemen’
3. Worid Bank

4, Council of Arab Economic Unicy

’
-

2. TLLUSTRATIVE POPULATIOR FPROJECTICNS

(in 1,000)
19735 1695 2010
Toral Pepulztion 5,300 8,000 10,600
of which:
Residents 4,720 . &, n.2.
Migraats 580 n.z. n.a.

Sgurce: Ths Werld Bank. l2vs.



3. VITAL STATISTICS

Population Density Per Sg. Km

Populaticn Density Pexr Sguare m of Arable Land

% of Population in Urban Areas (defined as over

2000)

Population Per Practicing Physician (197
Average Daily Caloric Consumption (1873)
% Liverate (over 10 vears of age)

Par Capitz Shaxe of CIP (1978)

3)

~ 32CG°' 73S

Sources:
the Yemeans

ATID All Data on the Yeman

nemic Unity

]
[#]
o]

-
PR

Quarterly Economic Review of Bahrain, Qatar, Oman,

S S p— N
CTITAT, STRTISTECS ZEETIVANT TQ PETTCTD 18T7Q-1873
.
Crifa himel poes L
- "y -y - e b A=t =4 L
- ] = P S . T
Gan=vrzl Zfarxtilicy zzte 217
: - o . . 4 - PRV YL -
e rziic 2T Hizzh 1od 3 M/ T
-~ & - —_—— - - -
| ol Vol Q=Zwn I=u=2 ) e d
-l S . . = 4 gmdet
—_——s BHISQUENTY =£T XN
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Hzliss 35.7 yesars
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Femalss 38.3 veaxs
T pm o mmmoiw =V i ey em e
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curce: Socknet, J.h. & C.A. Sinclear, L1872,
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5. ENULERATED RESIDENT. POPULATION BY AGE GEOU? 4D SEX !
(Frelisinzry Results of February 1975 Census; |, ‘
in Thousands) |

Age Group Males Females = ITotzl
6 - & 387 385 772
5 - 9 418 389 807
10 - 14 286 252 338
15-- 18 158 200 . 358
20 - 24 116 180 296
25 - 29 ‘ 116 167 283
30 - 34 L16 134 27¢C
35 -39 115 140 235
L0 -~ 44 104 123 227
45 = 49 86 104 180
50 - 54 70 84 154
35 -39 37 63 122
60 - 64 45 43 93
65 -~ 69 33 35 638
70 - 74 .23 23 46
73 = 79 14 13 27
90+ 11 10 21
TOTAL 2,155 2,371 4,526

Souxee: The World Bank, 1972,
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7. TARERATED RESIDENT POFUCLATION BY SIY 2300 GOTIENORATZ
{(Preliminary Results aof Februzry 1975 Census)

Governorate A . Governorate Capitz
Pecpulation  Sex Ratio Percent of Populatien  Sex Ratio 1/

Geossaracrate (000) (percent) Totzl Pop. {000) {pe=cent)
Sznz'a 807,269 85.2 17.8 134,588 131.9
Demer 455,132 87.3 10.0 19,167 105.8
Ibb 789,518 88.4 11,4 - 19,066 116.1
etz 873,876 83.6 19.3 78,662 132.2
Zndeidzh 676,693 102.2 15.0 80,314 145.0
ohween 174,639 85.7 3.9 2,421 ] 105.2
Zziizh 286,573 95.8 8.7 5,813 167.3

- S2'zdzh 154,361 90,5 3.4 4,252 110.7
Yizzidb 29,896 98.3 1.0 - 292 —-—

" E=lde 137,764 81.5 3.5 5,975 2.6

- TOTAL 4,526,326 N 890.9 100.0 350,831 130.4
Truxse:r  The World Zamk., 107¢
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8. Population Map
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9. BUBLIC =EALTH INDICATORS

Total Number Population per Yo.
1570 1376 1570 1975
Physicians 184 234 26,630 23,256
of which
Yemenis (102) (124)
Foreigners (82) (110)
Medical Assistants 643 736 7,620 6,837
of which
Yemenis (601) (653)
Foreigners (42) (143)
Hospital Bads 3,317 2,637 1,477 2,064

Szurce: The World Bank. 1979.

’
-

10. DISTRIZTTION (F RESIDENT Li30R TOICT Z¥
EDUCATIONAL STATUS 2D SIZ¥
(Fervuasy 1973)

Yzles Fezzles Tetal
Illicerzte 77£,678 134,354 13,072
Unable to read zand write 667,573 132,727 80¢, 200
Can rezdé only 111,205 1,667 112,872
Litarzse 216,277 ,378 222,655
Can read and write 198,882 . 1,88 200,825
Finished primary t,766 8é 4,852
Finish2d preparzioTy 4,367 1z 4, 5¢1
Tinishad secondary 3,048 3¢¢ 5,645
Finished universisy 4,342 319 4,861
Not Stated 1.874 237 2,111
T0TAL $E7.955 137,772 1,135,727
Sgrres: Thes Worid zank, 1e7c,



11, AGH SPRUCHUIRE AND SUARE ARBOAD OF LAHBOR FORCE AGE MALE COHORTS - 1975

Males Abroad Agye Structure Males Abroad as

Assuming Males Abroad share of Total

nqe Mala Male/Female Sex Ratio .Assuming Inhabitants plus
Cohort Tnhabitants Ratio Sex Ratio Abroad Cohort
1.00 1.04 1.00 1.04 . 1.00 1.04

10~-19 414,194 0.98 6,748 24,027 KE B% 2% 5%
20-29 232,119 0.67 112,772 128,648 462 41% 33% 36%
30~ 39 230,119 0.78 63,643 75,413 261 24% 22% 25%
40-19 190,307 0.84 36,14 45,930 15% 15% 16% 193
50~59 127,159 0.85 21,746 27,672 9% 9% 14% 18%
60-09 78,019 0.94 4,069 8,289 2% 32 6% 10%
Tolal 10-6G9 1,302,408 0.84 .,246,762 310,779 100% 100% © o 16% 194

Hourca:  Sochael, J.a. & C.AL Sinclair, 1978,


http:230,1.19

resg Domestic Product 2t Current Priges

Per Capita GNP and Remittances, 1870-1977

Tetimated Emplovment by Sector, Janusry 31, 1973

1873 Structure ¢f lanufacturing InduszTry (Pags 1)
3

1275 structurs of Manufacturing Industry (Page 2)

velvs of zgriculture Production

Commocity Compesition of Recorded Exporus

=

Comzosition of Imports, By Value, To YAR 1370-1877

[0} ]
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1. cross nortestIc PRODUCT AT CUNRENT PRICES
{Yit Hilllon)

1969/70 1976/71 1971/72 1972/73 1973/74 1974/75 1975/76

vonmod £y Heeton s Be4 1,143 1,324 1,532 1,971 2,760 2,834
Sarvtewttare, Flahlng L Yoresiry 742 v 969 1,113 1,206 1,582 2;33_5 2,305
tudunt vy, Hintag & Fleelrledty 66 87 109 142 213 249 102
vons Lt o 76 a7 102 127 . 182 176 227
U aribntdog Sectpn ~ A1 366 453 517 J95 1,060 1,512
- 5 sl _ 203 300 360 460 629 826 1,220
o Floawas & Pank g 11 19 25 40 57 96 141
Cr g ot 4 Conniegar ) oad Jon a5 1 47 T 77 109 [l lél
W e St ' 164 237 314 405 488 654 835
et e 91 127 185 252 291 a0t 509
o 0 73 a3 %4 118 150 199
T A S T 249 17 b 59 7Y 103 127
IR 599 a6 2,080 2,406 2,260 WATh 5,100
IR PR TP 50 75 113 15) 202 "y’ 453
R T LW LT5 1L978 2,063 3,088 A0t A7

o ——— ————id - e —— —

Somoaes Thee v ) Bagh, 19/,
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2. PER CAPTTA GNP AND REMITTANCES, 1970-1877

' : Approxizate
. .. : - Per Capita Relation of
Czlianday Year Pexr Capital GNP f:iscal Year Remd ttances Remi trances
to P
1970 §6%
1971 #96 1971/72 $13% .
1972 $111 - 17
1872/73 §25 e
1872 5147 17%
Te 1973/74 $25 .
1274 £127 18%
1975 $223 1974/7% $44 32¢
e e 1975/76 5101 eE
1577 Caoa. 187¢/77 §2i3

*#*1971/72 remittance figure is. net private trznsfers; Sor all

other yearxs figures are gross private transisrs. =1l prices

2rs currenk, .
Scurce: Socknet, J.A. & C.A. Sinclzir. 1978,

.

3. ESTIMATED EMPLOYMENT 2Y SECIOR, JARUARY 5i, 19735
(in Thougands)

-
Sector

agriculture (inel. foregtry,

Iivestock & fishing) 783
Manufacturing (incl. minip 2, e
. quarrying, power and warer) 39
Leastruction & Building 4}
Erade, Restaurants § Hotels " 72
:§a:spe:t, Storage & Communicarion ég
fidznce, Imsurznce, Real Estatre - ’
. & Business Services 2

P, s e

witZunity, Seeial & Parsopsl-
Sarvices
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4. 1975 STRUCTURE OF MANUFACTURING INDUSTRY

4

Count ryvide induskrial survey Sipnilicant operations estab, by end-19752
Hoo of estabdistments  Labhourforve  Turnover tln, of Latourforce Turnover Capital
(YR million)  Estab]ishments (YR million)Investment,
Cit million)
| DR :-!.ilap', ]
Plowg mad i 6,104b 8,255 102.0b¢ - - - -
b ) ( 298 2,610 81.5 ( - - - -
b ot s ol copdect ionery  ( - . { 2 G444 22.17 9.9
AL | 'Il‘!' Ili‘fi 1!03 52" 7-9 - - - -
Toral Gincl, ofbers) 6,000 11,440 192.7 4 46) 23,7 1.9
Skt it s 6 207 12.7 4 160 10,0 7.4 \
Tob vy nd el fes 70 h62 18.9 I 214 .7 5.0
fai bign cboviads
! 1 3249 22.6 | 308 23.7 5.0
P TN A . 32 12 3.0 - - -
tabes wonl warhle 13 122 4.4 - - - -
oot bl g 19 72 8.9 ] lJ] 2.’! 2.0
Bt e Lot lers) to74 741 41.0¢ 9 441 24.1 53,0
eod s, o batesd nda st e )
. iy 1 ') 28,49 | (M]}] 34.5 2,0
TR R P 5% 1.0 25.2 2 1,890 16.9 28.0
e 2,543 SR ... 4 ) 1.2 0.4
I S P IR R | 7,_;;1 0,070 65.13° ? R 52,1 30.4
bl P e doe
o wak slagn 782 f, 940 aee - - - -
o divinm pradec s 1 (N 3.4 ! 119 2.0 2.0
(R I BT J6H Wt 1.4 - - - -
C o e e 1,150 SRAE 1.9 0 218 1.3 8.5
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5. 1975 STRUCTURE OF MANUFACTURING INDUSTRY
] Cnlll]_l-_!_‘y_\tf_{!_l}___i'!j_f_lj!_-'?_L_I’__ij!_!___ﬁ__ll_!'_y_fV Significant operations entab, by ecad- (477!
,"-‘-'fl-'--‘-'—'- Mo, of eatabl ishmcntf_ !:-!P_nur[or(-g: Turnover Ho. of Labourforee  Turnover. Capit i)
(YR miiTion)  Establishments — (YICwmidion) lnves o

G mi 1 Lo

Other manulacturing

wood praducts 10l 451 . 29,4 5 14 1.7 .6

printiop/publishing A2 246 .l B 204 2.5 3.0
pottary 170 283 4.5 - . - - -

plastics 4 226 14.7 4 200 7.0 6.5

Total (incl, others) UMY $,30 12,4 22 528 ta.t 1.8

w . T T T o _—’ T -

GRARD TOTAY, 10,587 21,076 466.9¢ 56 4,135 139.5 129.0

a  includes most firms with move than 10 workers, aud some smaller ones

b including coffes roasting ., ' X

¢ eslimated - -,

d o oexclading the 280 cuployed in 29 suwabd stone quariies (turnover 24,3 million YR)
¢ ine bwling only some clonthing -

f including artilicial 1inbs

Souvent: Pl World ank. l")?'l. f



6. VALUE OF AGRICULTURE PRODUCTION
(YRLs milldom at 1971/72 comstant prices)

1962/70 1870/71 1971/72 1872/73 1973/ " 374/73 1875/76

Crops 676.6 871.2 821.1 1,024.9 €:l.8  1,186.2 1,090.5
Livestock 193.9 264 4 323.5 239.7 220.8 275.6 270,73
Fisheries 20.8 21,0 21.3 16.3 12.7 12.0 12.3
Torastry 45,9 bb .6 43.3 42.0 LG.7 39.5 36.3

Tozsl 37.2 1,201.2 1,218.2 1,322.9¢ 1,195.0 1,513.3 1 ,411.4

cource: The Worlé Eank. 1979,
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Conleet ey
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1,890
Lhte
2h7
239

thlﬁl

(YR thousands)

23,693

12,871
(10, 705)
(2,016)
5,169
3,328

4 0382
768
9

22h

ki
266

2,0
317
(317)

635

73/1h

37,053
{35,100)

(1,073}

6,461
6,702
181
6h3
194
143
h

57

(325)

1,315
oh
202

1,838
26

356
1,h56
55,302

- COMIDDETY CONPOSITION OF RECORDED BXPORTS

/78

P e

41,982

30,954

(28,108)

(2,766)
h.972
h,hoh

736
Lk3
11
116

Lh

?-ll ’583
(74, 221)
(362)
7,508
8,040
375

135
164
382
359

322

1,384
(775)
(609)

e

2,093

16177

43,205

24,953
(24,591)
(-)

10,223
6,129
56

17

26

. 668
£,133

Source:  The Won 1 ank., 1979,
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APDENDIX IV

ORGANIZATIONS

Goverxrmental ané Planning Structure

1. Govermmental Structure

2. Plamning Mzchinery
! » - ) + - *
3. TFulhcticns of the Cenitral Planninc {rzinizzzion

4. Curren:t Ministers (Dese. 1979} !

Cther Qrganizaticons
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1. Gevermment Structure
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3 FﬁNCTIONS PRESCRIBED BY THE CPO FOR _ITS 5 DEPARIHENIS'

e A .
N -

b1

Planning Department . .
Conduct economice stundies for the preparation of the development plams.
Prepare plans to achieve.the general goals of economic and socdlal
developmen: having regard to the available resources and potémtial=-
{ties of the cowntzy.

Prepare economic and social policies and procedures which will help

to'develop the cowmtry and contribute te the achievement of the plams.

>

Projects Department

Study projects submitted by ministries, departments and public
corperations, and determine project priorities in terms of the
general plan.

Follow up on project implementation, according to agreed time-
tables. Prepare reports on projects and their stage of imple-
mentation.

Determine the reasons for good project exscution, or for
shortfalls, and propose procedures for improved implementatiom.

Foreign Aid Department

Supervise the cnntracting of foreign loams and technical aid,
.and- direct the utilization of loans according to the-development
plan. Formulate the necesssary procedures for the proper utili-
zation of loans, and provide for their repayment.

Coordinate, according to the provisions of the developmsnt plan,
the applications for technical assistance submitted by the
ministries, departments and public corporatioms.

Statistiecs Department

Conduct the census, partizl and comprshensive survevs. Collect
statistical data, analyze and publish them., This deparcment is
the formal source of zll statistieal dara in the cowmctry.

Assist the ministries and government bodies in' estzblishing their

cwa stafistical azd planaing vaicss.

Coordinate the work of these statistical and planning wmits, so
as to facilitate the supply of dzta for plamaing by the CFO.

Adrdnistraticn & Public Tinance Denazrtment

O-ganlve the iaternal regulztieans, finance znd accowmtiag procedures
cf the C20, Prepzre the (20's yearly budgst,

Pressrve the CPO records and docuzszntaticn,

Tndariahs the perccumel fimecions for C20 stzil.
Source: The World Bank. 1878. - 68
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4. GOVERNMENT QF THE YEMEN-ARAB REPUBLIC

Haad of state Presidant Ali Abduilah Satsh

Cabinet reshufiled on 21 March 1373 e

Deputy Pramier for Finsncial & Escnomic Affaie Mohammad
Anmadg al-lunaid

Deputy Premisr for intemai Affairs Myjanid AbuShawarib
Caputy Premier, Foreign Affairs Hasan Makki

Finance Ahmag Aodsl-Rahman gl-Samawi

Awqaf {Religious Endowment) Al Bm-AI: al-Samman
Supply & Trads Salen alnJarnali

Huaith Mohammaa Ahmag al-Asbhahi

Educstien Mohammad Khadem al-Wajih

Agriculture AbdesWshnab Mahmoud Abdekramid
Transpart & G tions Anmad Mohammad ai-Ansi
information & Culture Yanya Wussain al-Ansh:

Publje Warks Abgulifsh abKurushmi

Municinaiities Almad slMohanni

Justics- ismail ailWazir

interior, Chairman of Nationad Security Orjanisation Moharmmad
. Mahmoud Khamis
Govelopment, Chairman of Cantral Planning Qrganisatian A!-a me

al-Theur

Sociat Affairs, Labaur & Youth Ahmad Saleh al-Ruani
Ezonomy Mohammad Hizam ai-Shahati

Minister of State for Qil & Minerai Weality Ahmac Qaid Barakat

Ministers of state
Lutf ab-Kalat
Hussain All gi-Hubaishi
S— - —
Source: Middle East Economic Digest.
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B. Other Organizations

British Counsil: P.Q.B. 2157, Sinan Abw Lukum Building,

Sana’ a- I 1974. of 5.247 vols, 40 pericdicals;

Kep. R. W, H. Ciarryox: Regional Libranan (vacant)
(hased m Cuda.nj

Library of ths Great Mosque of 3ana’a: Sana'a; f, 1925; the

. collection of 19,000 MSS, and printed vols. is not at

present actexsible t the pubhc. Librarian Zamp Bix .

ALl ENax,

SANA'A UHIVER_S!TY
P.OE. 1247 SANATA
Telephone: 3443.
Founded 1970,
Star= control; financial suppert from Kuwait; Lanpuages
of instruction: Arabic and English; Academic wean
Ortober to Jone,

szdmt. Dr. Anpur Karim EL-ErRvane
Vieee President: Lz, Monaxz=n MoTAHER.
Steretary-General: SALEM M AL-SAQQATF.

Scurce: Europa Publications Ltd.

70

Librarizn: FATRI AL-SHATEI,
Number of teachers: 8,
Number of students: 3,139.

Publications: Uwmiverstty  News  (monthly, Arabie),
Research Joumal of the Department of English.

Dzans:
Facully of Arts: Dr. M, daxNoour,
Feaculty of Law ar:d Sharia: Dy, B, AL-MARSAFAWL
Fazully of Commeice and Economics: Dr. Sama’an Brrross,
Faculty of Seicnee: Dr, A, MUHSIN AL-ABBADY.
Faculty of Edugation: Dr. M. ABDo GRANEX,

Kulliat Asshari’a Wa Alganun (Faculty of Tsdamic [aw):
Sana’a; f. 1970,

There are also six vocational schools, 2 Military Acads
emy, & College of Aviation, 2 Collegc for Radio Tele-
commuzications and an Agricniraral Schoel,

l979.

*»


http:Canar.ou

Land Use andfhgricultu:e

. P . o L
sl s STl . e wE i

AFPENDIX V
Selacted Bibliograghy
General (including bibliographies, maps)
Climate
Geology, Minerals, Seils
Flora and Fauna
Water Resources apd Management
Public H;alth and Nutzrition
Social Aspects
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1. General (including bibliographies and maps)

[

‘Faroughy, A. 1947. Introducing Yemen. HNew York: Orientalia, Inc.
- .126 pp. ’

Geiser, U. and M. Steffen. 1977. bBopulation Distribution, Administrative
) Division and Land Use in the YAR. Map 1:500,000. Zurich: Univ,
of Zurich, Dept. of Geogravhy.

Great Britain, Naval Intelligence Division. 1946. Western Arabia and
the Red Sea. (Geographiecal Handboock Series.) London: NID.

Xropp, L. 1872. Fhysical Geography of the Red Sea with Sailing Direc-
tions. Washington, D. C.: United States Eydrographic Office.

ﬁacro, E. 1%8Q. B2ibliography on Yemen and Notes on Mocha. Coral Gables,
Florida: University of Miami Press. wvii + 63 pp.

Mondesiy, S. L. 1977. 2R Select Bibliography of Yemen Arab Republic and
Peoples' Democratic Republic of Yemen. Durham: University of
Durham. iv + 59 pp.

Wagi, S. A. 1973. Selected and Annotated Bibliography on Yemen.
Ruwait: EKuwait University. 80 pp.

Nyrop, R. F. 1977. Area Handbook for the Yemens. Washington, D. C.:
' U. S, Goverhment Printing Office, #DA Pam 550-183.: xii + 266 pp.

Reilly, P. M. 1$74. Land Resource Bibliography-Yemen. Surxey, UK:
British Ministry of Overseas Development, Land Resources Divisien.

~=——_, 1978. Land Resource Bibliography. Surrey, UK: ‘*Ministry of
QOverseas Develorment, Land Reform Divisieon, Ne. 1l. 87 oo,

Schoch R. 1977. Regionmale Gliederung der YRR mit Hilfe von LANDSAT-
Satellitenbildern. Zurich: University of Zurich, Department of
Geography. (uwpublished M. A. Thesis).

===, 1978. Land Evaluation and Classification from LANDSAT-imagery
in the YAR. Map 1:1,000,000. Zurich: University of Zurich,
Departmant of Geography. {(unpublished M. A. Thesis).

Swigs Tachnical Co-operative Service. 1978. Firal Report on the Rirphoto
Interpretation Project. 2urich: STCS.

Wenner, M. W. 1967. Modern Yemen: 1918-1966. Baltimore: Johns
Hopkins Press.

Werdecker, J. 1939. A contribution to the geograpny and cartogrzaphy of
northwest Yemen. Bulletin de la Socidté Royale de Géographie
d'Egypte. 20{1}):1-160.

———e——, 1934, Neue Karte eines Teiles von nordwest Jemen. Petermanns
Mitteilungen, Gotha 80(S5):148-151.
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J.5.
Republic. Washington, D.C.

*U.S. Geological Survey. 1572.

{Compiled by G. I:" Brown.)

Yemen, Central Planning Organization. 1978.

1870/71 - 1876/77. Sana'a:

Defanse Mapping Agency, Topographic Center. 1976,

Yemen aArab
xii 4+ 124 pp.

Tectonic Map of the Arabian Peninsula.
1:4,000,000. Washington, D.C.: USGS.

Statistical Yearhooks:
CrQ
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2. Climate

Ali Kettlani, M. and Lam, E. ¥r 1973. Attempiks at mapping the solar
intensity-distribution for the Arabian Peninsula. International
Congress on the Sun in the Service of Mankind. Paris: OUNESCO
House, Paper E10. 9 pp.

Ganora, R. 1830. HNotizie sulla climatelogia e nosografia delle Jemen
(Arabia) Felice) e su di un'epidemia &i fszbbre ricorzente. 2Archivio
Italiano de Seisnze Mediche Coloniale 11:475-79.

Glasexr, E. 1893. Meteoronlogische Becbachtungen zu Sana, Jeman, Sud-
Arabien. Meteozologische Zeitschrift  10(4) :141-144.

Hann,'J.'von: 1211. Ergebnisse aus E. Glaser's meteorologischen Beobach~
tungen in Sana (el Jemen). XK. Aakdemie der Wissenschafien, Wien.
Sitzungsberichte 120(2a/7-10) :1833~1896.

Huzayyin, S. A. 1948. In the Yemen. Al-Kitab al-Miszri 8:357-367.
{Cairo, April 1948).

—, 1945, Notes on climatic cenditions in south-west Arabia. Royal
Meteorclogical Society, Quarterly Journal 71(307-308) :129-140.

s=w==, 1944. Notes on climatic conditions: Yemen and Hadhramaut.
Société Fouad I d’Entomologie, Cairo, Bulletin 28:31-43.

===-=, 1937. An Egyptian university scientific eépedition Lo southwest
Arapia. WNature 140(3542):513-3514.

Rathjens, C. and H., von Wissmann. 1835. 2Zum Xlima von Mittel- und
Sudarabien. Annalen der Hydrographie und Maritimen Meteorologie 63:

364-~364.,

4

Rathijens, C. et al. 1956. Beitrige zur Klimakunde Sudwest-Arabiens.
Hamburg: Deutscher Wetterdienst, Seewatteramt. 37 pB.
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3. Geology, Minerals, Soils

.Bent, F. P.; and 8. I. Gutma. 1975. Landsat data contributions to

hydrocarbon exploration in foreign ragions. (Report presanted at
William T. Pecora First Annual Symposium, Souix Falls, Oct. 1973).

Bores, I. J. 1972. Soils and GIoundwater Reconnaissance of Wadi Mawz,
Wadi Zabid/wadi Mawr Project, Zabid. mimecographed. 42 pp.

Commonwealth Bureau.of Soils. 1977. Soils of the Arabian Peninsula, -
1944-1976. Annotated Biblicgraphy. Harpenden, UK: Commonwealth
Bureau of Scils. 35 po. < -

Farot, L. 1888. Sur les s@diments quaternaires de 1'Ile de Kamarane et
du golfe de Tadjoura. Societe Geologigue de France, Bulletin, Ser.
3, 16:528-=546,

Food and Agriculture Organization. 1871, Salinity seminar Baghdad. Fao
Izrigation and Drainage Paper. . No. 7. 254 pp.

Geuvkens, F. 1966. Geology of the Arabian Pepninsula-Yamen. (Translated
from the French by §. D. Bowers.) TU.S. Geological Survey Professicnal
Paper No. 560-B. Washingten, D. C.: USGS. 23 pp.

wmmee, 18955, Notes geclogiques sur un recent voyage au Yemen. Bulletin
de la Societe Belge de Geologie, de Paleontologie et de Hydrologie
64(2) :339-349. -

Goerlich, F. 1956. Mikropalaontologishces wnd étratigraphische Untsrsuch—
ungen im Konigreich Yemen. Palaontologische Zeitschrift 30(3=4):
213-214.

Grolier, M. J. and W. C. Oversirsei. ~1976. Preliminary geclogic map of
the Northwestern region, Yemen Arab Republic, Landsat-l Image No.
1136-07012. U.S. Geological Survey, Cpen File Report 76-737.
Washington, D.C.: USGS.

1976. Praliminary Geologic Map of Tihama and the Red Sea Escarp-
ment Nerth of Bahil, Yemen Arab Republic¢ Landsat-1l Image No. 1136~
07015. U.S. Geological Surwvey, Open File Report 76«738. Washingtomn,
D.C.: USGS.

——==w, 1976. Preliminary Geologic Map of Tihama between Zabid and Hudaydah
Yersn Axsk Republic, Landsat~l Image No. 1118-07021. U.3. Geological
Survey, Open File Report 76-~739. Washington, D.C.: USGS.

=———=_, 1976. Preliminary Geologic Map of Regicn Zast of Sa'dah, Yemen
Arab Republic, Landsat-l Image No. 1117-06553. U.S. Geological
Survey, Open File Report No. 76-740. Washington, D. C.: USGS.

————, 1976. Preliminary Geologiec Map of North Yemen Region Nerth of
Sana'a, Yemen Arab Republie, Landsat-l Image No. 118%-06555, U.S.
Geclogical Survey, Opén File Report No. 76-741. Washington, D.C.:
UsGs.
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Grolier, M. J. and W. C. Overstzeet. 1976. Preliminary Geologic Map of

; the Sana'a, Qa"tabah, Ibb, 2abib and Bahil Are=a, Yemen Arab Republie, ’
Landsat=l Image Ne. 118%-06561. U.S5. Geological Survey, Oren File
Report No. 76—-742. Washington, D.C.: USGS. .

wm——_ 1976, Preliminary Geologic Map of the Taiz Region, Yemen arab
Republic, Landsat=l Image No. 1189=06564. U.S. Geological Survey,
Open File Report No. 76~743. Washington, D.C.: USGS.

~mwe—, 1976. Preliminary Geologic-Map of the Nertheastern Regiocn, Yemen
Arap Republic, Landsat-1 Image No. 1152-06501. U.S. Geological
Survey, Open File Report 76=744. Washington, D.C.: USGS.

| m=——-=_, 1976. Preliminary Geoleogic Map of the Southeasterm R=gion,
Yemen Arab Republic, Landsat-l1 Image No. 1206-0€504. TU.S. Geologiczal
Survey, Open File Report No. 76-745. Washingteon, D.C.: USGS.

Groliexr, M. J. et al. 1978. Preparation of z geclogic phote map and
hydrologic study of the Yemen Arab -Republic. U.5. Geological
Survey, Open File Report 78-770. Washington, D.C.: USGS.

Lamare, P. 1953, .Nature gt extension des despots secondaires dan
1'Azabie, l'Bthicpie et les pays Somzlis. Memoires de lz Societe
Geclogicque de France, N.S. 6(14):221-223,

—=, 1933. Travaux-gecgraphiqueé et geclogigues recents sur l'arazbie
mexidionazle, Annales de Geographie .42(240):623-630.

————-, 1925, Le Volcanisme &ans le Yémen. Bﬁlletiﬁ Volecamologique, Neos.
3=4. (Naples).

—=—=e, 1823. Note preliminaire sur la structure dz'la regicn du
Yemen (Arabie} Societe Geologigue de Prance, Compte Rendu Sommaire
des Seances, Ser. 4, 23(19):6l.

————-, 13923, Cbservations geolegiques sur 1'Yemen. Paris, Academie
des Sciences, Comptes Rendus Hebdomadaires des Seances  176(14):
956-957.

Lipparini, T. 1954. Contxibuti alla conoscenza geologica del Yemen.
RBollettino del .Servizio Geologice d'Italiaz 76(1) :95-118, .
T e .

Pagel, H. 1974. The. degree of saturation and the pHE values of different
tropical soils and the relationships between theses values and other
s2il propertiss. Reitrage zur Tropischen Landwirischzait und Vetexr-
inarmedizin  4:393-4C7,

Pragel, E. and R. N, Prasad. 18768. (eomparative investigations into the
content of available molybdenum in important soils of the arid anéd
humid tropies. Beitrage zur Tropischen Landwirtschaft und Veter—
inarmedizin  1:79-87.

————. 1975, Comparative investigations into the content of available

copper in important soils of the arxrid and humid tropics. Beiltrage
zur Tropischen Landwirtschaft und Veterinarmedizin 4:399-407.
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Pagel, H. and R. N. Prasad. 1973. Comparative investigations on the
content of available boren in impertant seils of the arid and
hunid tropics. Archiv fur Acker und Pflanzenbau und Bodenkunde
17(4):271=281.

Schott, W. 1955. Geologische Studienreise nach Yemen, 1953, Zeit~
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