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INTRODYCTION

The resource management component of the ETNA
(Envirormental Training and Management in Africa)
progranme, which started in 1981, aimed at the study and
identification of the degradational trends of the ecposys-
tems o eirht study areas of which the Gearef District is
a significant one, The five-yesr-long atudy of the area
is not lonm enouch *to identit'y the details of all aspects
of the ecosystem. lowever, it hsas Leen possible to irace
the major chenges in and to identif'y tle main trends of the
evolving and dynamic physical and humsn enviromment: of the

District.

This report falls into three parts. The first part

i3 based primarily on secondary sources altroupl field dsta
were Veed to 11 in zone paps. It ia divided into tw
sectiona: basesline data and trend analysis, The buscline
renert sets the year 1940 as the base vear., Justifications
Tor the =election of the Gadaref District and the baae

yeer wre gtaled, Indicators used to 4 r'ify ard monitor
ex section tlhen

-

gnviromiental chenge are summsariced.
iaves Ge a deecription of the physical and Lumsn
“nviremment sy climate, genlogy, folls, verctation and
conidr e as the mein conatituents of the former, and
nopulation dynamicz, nedes of livelihood snd land use
syst=ns as the major components of the lstter. A study
conducted in 1948 about one of the villages ia used =aa a
buse to atudy the changes which have ogceurred since then.
Thi section 1s coneluded by a briaf attempt %o lock into

caurnes ol change durine the base Levtod, 1940-50.

e ogecond section focuses on the identification
o trenda which had drveloped betvoen 1950 and 1280 in
tne rhysical-biologic sl and human romponents of the

tecan envirement,  The fivst component includes climate,



water resources, soils and vegetation. OFf all climatic
wspects, only rainfall is significant and critical for
all forms of life in such @« marginal srea. The second
component comprises the social and economic condi tione
in the mechanized rsinfed agricultural sector, the
traditionel vpeasantrv -,pastorsl nomedic sector =nd the

urban sector of the Gedsref Town,

Purt Two, The Monitoring Report, ie entirely
baged on field survey and field datu. Vigiss to the
same nionitoring sites had been reported between 1982 and
1984 to observe the un-to-date situation of the already
identified trends. The =selection ot the monitoring sites,
vhiet ranresent all types of land uge and mast of the
ecanenic acetivities, wa= not rendem, The “1vss oi these

Taritorane 3iTes wor o mectrniced achemes,  The selectian

. P 4 ., e e gy . P . a

o hasd oen dhe oy g0y CITRANR L, L savis i any e
P ~- . . .o “ S - . . . . . - M Y -

LLTeesm o EaREEN TR e re e e RS 2

"/1} o~ -y .l B e N LT S U T IF R PN -

(IO LTS PTG, e Ten Ly, s el (ol Snnpooenenae,

=l als nerc s mede on nroductivity «nd woll chnaur-es,

Rural ¢::l arban settlements constilite tte second
greup of monitoring asiltes.  Pour vil Coen oand oa transact
were seleched to see the chorges whion Nave gcourraed in

D&

wepects like rural land use patbterns, economy (particul apr-

iy © riculture), and population., Tho study of the najor
urbLan sentre, Gedaref, covers areas like hiastorical
evolution, morphology, 1and use, economy anra nopulatiorn.
Urban services, especiallv medical and educsticnal,
torether with urban vroblemns, like crime and fire, have

al o been discusced.

Of the ohvaical aspecta, soil ard water had boen
manitored. Soils have been analvsed to determine therv
auibtability for crov prnduction and Lo «ee the char; g
taking place therein as a result of difrerent forms of
land u=e and croponing. Auaiysis of water sauples was
thibited by lack of Peliabl: equimien'; hence, the study



~ " water 18 confined to 1te availability for mechanized
-cheme workers and for the urban population of Gedaref,
the relatioonship between water points and overgrazing,

and the depth o water table in some surface wells,

The seciion v livestock, graving and nomads
deals with the vegetative cover, movemcnta of the pastoral
nomads, and the relutionship between the avallable forage
and the reed requiresnients of livestock to determine the
depree ol over-stoeiring and hence the depree ol vver-
grazing., Tre last section of this part sheds some light
on the urban ¢nd rural refugees and their contribution
t¢ envirommental degradation, especielly deforectation
sl urban crime.,

The third and final puart of this report is made v -
ol two sections. The first of these 19 4 summary stat -
oot deseribing the workshop organized in April, 193, at
Goduee? Town on "Environmentsal Deeradation in Gedaref
Tiateict, " The section is z translation of the main
aprning addresses, titles ot papers prec:nted, and the
recommend ations mude during the closing seasion of the
warkshaop. Basged on the main findings of the study and
an moat o the recommendations of the workshop, the
ceennd section of this vart is & feasibillty study of
Lty pilo®t projects. These projects, 1 proved success-
tm!, may be replicated to improve the guality of the
natural ecosystem and to enhance the productivity of the
%wo main econgmic activities, namely mechanized rainfed
airiculture eand livestock raising, cogether with contribut-
1 ta the satiuwlaction of some newurs ol the local puwiple,
:e.., Juel wood, charcoel, buildin, :osles and/oyr cesh

Iy nU@,.



PART ONE

BASELINE DATA AND TREND ANALYSIS




SECTION I

INTRODUCTION TO THE STUDY AREA




BASELINE DATA

1. INTRODUGTION TO THE STUDY AREA

A. CRITERIA FOR SELECTION

The Gedarer area has been an economically important
region to the Sudan since the early 1940's. Gedaref is
the second largest grain and animsl market in the Sudan.
Rail and a new highway connect the region to Khar tcum,
Port Sudan, New Halfa, Gezira and the external markets.

Because of relatively fertile soils and moderate
to sufficient rains, the Government of Sudan has develon-
el several large mechanized agricultural schemes in and
arcund Gedaref district, Traditionally the people c: tlis
region have been either semi-nomadic pautoralists herding
cattle, camels, sheep and goats of subsistence cultivaters
raising dura (sorghun).

The large scale mechanized schemes pushed the
pastoralists and small farmers out of some of thei: areas.
Although the schemes produce the much needed dura and
sesama, they have contributed to the degradation of the
region in several ways,

As a result, many of the subsistence farmers
beceame wage labourers and gave up their land. This
change from land owner to landless wage earner has brought
about changes in the social structure of the region.

Pastoralists squeezed out of their traditional
grazing area have had to change their migration routes
in some ihstancem, while in others they bring their
animals to sraze on the apgricullue:l schemes themselves,
In s8till other instances whey crone i Yowvder into
Ethiopian_ grazing lands, Thi: situation is getting worse
as evidenced by the increasing number of confrontations
between farmers and pastoralists. The pastoralists have



8lso been increasing their herd sizes to protect them-
selves against loases due to further expanding cultiva-~
tion and due to natural factoras such as drought or
disease. In many parts of the region the stock carrying
capacity of the pastures has been greatly exceeled even

to service the capacity. Overgrazing is a severe problem.
Pal atable and nutritious plants are disappearing and
grazing areas are being lost to desertification processes,
Adding to pastoralists' problems 1s a scarce water supply.
The region has no subsurface water and deep aquifer wells
are expensive to drill, In bad years animals have to

walk over three miles between grazing areas and watering
centers,

From an agricultural viewpoint the Gedaref area
offers an interesting array of agricultural practices,

There are traditional mmalll _armers, state-owned
farms, state experimental farms, guided farms, private
farms, and over a million feddans of farms established
on unauthorized land.l/ This rapidly expanding agricultur-
al sector is contributing to desertification of large
areas of land. After a piece of land is farmed continuous-
ly for five or six years until the soil is depleted it 13
then abandoned and the farmer moves on to a new plece of
land. 1In the past 8 to 10 years production has also been
declining. Among other reasons, poor management, lack of
infrastructure, dura monoculture and soil impoverisiment
heve contributed to declining yields,

The town of Gedaref itself is growing fast, and
infrastructure and services have not been able to keep up
with the burgeoning population. Gedaref has been receiv-
ing many refugees, from nearby Ethiopis, whose presence
i3 adding to Gedaref's socio-econcmic problems.

1/ Unauthorized land is land that has not been
demarcated by the Government for scheme owners.



This region was selected as a monitoring site
because it is crucial to Sudan's economic well-being
and has a multiplicity of human practices pertaining
to envirommental degradation. The quick changes taking
place in Gedaref's enviromment must be monitored and
analyzed carefully so a3 to produce meaningful recommen-
dations about the future of the area to regional and

national decision-makers,

B. LOCATION

Gedaref is located in the sputhern part of
Kasgsala Province in Kastern Sudan. It stretches between
3,° and 36°30'E longitudes, and 12°30'N and 14%30'N
latitudes, It lies between two major tributaries of the
Blue Nile, the Rahad River and the Atbara River. The
Gedaref ~ Gallabat ridjyre also crosses throgh the sovth-
ern portion of the region. The region is about 500 meters

above sea level (See Map 1).

The town of Gedarel is the recion's main urban
centre; however there are villages scattered throughout
the area. Outside of these villages the rerion is
gparsely populated because of the shortage of water and
bec ause most roads are dirt tracks that become inaccessi-
ble during the wet season.

c. MAIN_INDICATORS_USED

The categories of envirommental indicators we
selected to study are:

a, land use

b, desertification

¢, urbanization

d. social indicators

e. economic indicators

f. water related indicators

We felt that by monitoring changes in these six
categories we could begin to develop an understanding of



the cause of the environmental and socio-economic
problems mentioned earlier. A detailed 1list of indica-
tors is attached to this report,

D, CRITERIA FOR BASELINE SELECTION

The 1940's have been selected as the baseline
period to which chanyges, in the six categories listed
above, will be compared. There are two main reasons

for choosing this period.

First, it was just at the end of World War 11
that the economy of the Gedaref region began to change,
Around 1943% the British recognized the region's potential
to feed the coloninl army in Rast Africa, and by 1947
mechanized cror productinn schemes were introduced in the
Gedaref District. MNechanized agfriculture and commercial
prosperity guve rise to a high rate or in-mipgration, .
The town or Gedaref, which had been slowly expanding
since the railway was constructed in 1928, saw a spurt

of growth,

The second resson for choosing this time period
s a baseline is that there are several data sources that
were prepared in the mid--to late forties that present a
good picture of the region during this time. Tothill in
his becok Agriculture in the Sudan has a chapter on

Kassala Province, 1In ths: chapter he discusses soil
features, vegetation, population, water supply. animal
husbandry and cropping patterns. Harrison and Jackson
developed a vegetation map of the area in the same period.
The map snd description are part of’ M.N, Harrison's Report
on a Grazing Survey of the Sudan, Although it was
published in 1956, much of the work was done in the late-
forties. This seminal work not only discusses the
vegetaticn of the ecological divisions of Sudan, but also
talks ahout the nomadic grazing practices and stock

carrying capacity.

There are probably other accounis of the area from
the 1940's that we have not discovered.
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SECTION II

PHYSICAL ENVIRONMENT
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II. PHYSICAL ENVIRONMENT

A, CLIMATE

The Gedaref District borders the Central Butana
Clay Plagin, and lies in the Southern Butana Clay Plain.
The Gederef District gets between 600 and 800 mm of rain
annually. This amount 1s crucial because most cf the

mechenized acricultural schemnes are dry land farms.

Between 1941 and 1950 the rainfall varied by
19.42%, The mean rainfall for those 10 years was
58, 36 wmm, Gedaref has a dry season for about eipht
months of the year, Most of the rain falls between June
and October., Planting, weeding and harvesting are all
centred around these fow to five months. The nomadic
pastoralists also migrate geasonally according to the

rains.

The following two tables present the rainfall
statistics f'or Gedaref between 1941 and 1950,

(These rainfall figures will be compared to the
1950's, 1960's and 1970's data in the trend analysis
report.)

Al though the méjority of rain falls during four or
five months, within each month the total rain can vary

greatly from yesr to year., In the month of March,

between 1941 and 1950, rainfall varied by 287.88%. During

the rainy season, rains are more constant from year to

year,

Temperatures in the Gedaref District range from
15.29°C in January to the low 4O's during the month of
April and May.

The tables below summarize the temperature data
from 1940 to 1949.

W



Table 1.
ean Nonthly Rainfall - gedaref, 1941-1950.

2 : Jan,: F: March: Apr.: Way : June : Jguly : Aug. : Sept.: 0Oct. = Nov.
Mean Rainfall(mm) o© 0 1.98 3.65 UL5.53 €6.52 130.3 194.43 98.08 23.57 1.18
Stand.deviation Q o 5.7 5.11 21.9 L6.89 39.13 50.70 20.36 20.45 2.1.
Coef. of variance 0 0 28788 1lheo.o U48.1 5L.2 30,03 26.08 19.74 85.76 177.79

Table 2.
Anmual Total of mainfall - redaref, 1941-1950.

: Year :Ranfall(mm) :
1941 563.7 10 yeer average: 58L.36 mm
igﬁg 2%%»7 Highest rainfall: (1947) 864.1 rm
27.4 w . . e
1944 570. 5 Lowest rainfall: (1943) 427.4 mm
19&2 Lo5.2 Standard deviation: 113.L6 mm
19 553.0 . i . -
1947 8EL .1 goef. of wvariance: 19.L27
1948 487.0
1949 656.0
1950 615 0
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Table 3
LIoE 2

Monthly Mean Temperatures (Oc) - _Gedaref, 1940-49.

: : Jan. : Feb. :March:April: WMay : Jue: July : Aug. :3S€pt. : OCt.: NOv.: Tec. :
Mean monthly T°% 26.3 27.1 29.1 31.6 31.6 29.9 27.14 26.3 26.9 28.4 28.9 26.8
Stand.deviation 0.55 1.17 0.89 .83 6.09 .84 c.oh 1.2 .53 C.62 0.48 0.99

Coef.of variance ¢ 2.09 L.32 3.06 2.62 6.96 2.81 2.20 L.67 1.97 2.18 1.66 3.73

Table 4
Annual pean Temperature (Oc) - Gedaref, 19&0-%23

P year *  wmean n°% :
1940 Zg-z
1941 28.¢
1942 28.6 10 year mean T°c = 28.4 °c
%gﬁi gg‘g Standard deviation = 0. 205
1ghs 28.2 coefficient of
1946 28.3 variance = 0.72%
1947 28.6
igh 8 28.1
1949 28.1

e e e S e ————— e e e e e T .

0T
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Temperaturesin the Gedaref area are fairly steady,
as can be seen from the low coeiticients of variarce,
During the 10 veur veriod rot only did morthly teupera-

ture fluctuate little, btut *he 1C yeur coetfrfcient of

variance wis lese than 13,

/

The other weuther station in our study area 1is
Gharfanrbuliya, west of Geduraf, Here there is orly a
rainfall gauge. The lleteorology Derartment began
collec*in @atu thers in 1945 (Table 5).

Again, it can be gerr that rainfall within a
month varies greetly from yedr to yedr., In some yedars
the month of Fay cun bring ag much as 72.6 mm of riirn;

in other yeérs no rein was recorded.

During the rainy sefison fluctua:iione stablize
sorewhat, as can be geen by the lower coefficient of
variance. Anrual rainfall totals varied by 23.8 betweer
1945 and 1949 (Table 6),

B. G E0LOGY

Vie have no detailed geolegical information from
the 1940's; however, the Soil Survey Administration
published a detziled so0il survey of Kasgsala Province
in 197602/ Since geolorical formations chance only
over thousinés or milliors of years, we are assumning
that the geolo-ictl corditiors that existed in 1976
existed in the 1940's.

1/ Some of the geclogicil informetion presented in the
1976 survey was compiled from previous work done in
1956 (Ruxton) and 1964 (Sudan Geological Survey).
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Table 5
YMean ¥onthly xwuinfall - chadamvtaliya, 1945-1949

$ Jan. : Web,.:March:2pril: ¥ay ;. June€; Ju'y : AU~. @ “eDl. : OCL.: NOV.:D€C.:

rainfz 11 (mm) ¢ 0 0 0 2=y 13,32 79.28 181.L2 112.3  z26.c 6.8 o

2tand .deviation o 0 o] 0 18.93 2%6.62 25.68 L7.59 LE.2 29.19 9.7 0

coef.of varisnce ¢ 0 0 0 ¢ 8c.9 8L.s 2.39 2€.23 Lp.92 F1.02 1h2 A O
Table 6.

Anrual Rainfall Totals - ghadambaliya, 1945-1949

:  Year : Rainfali{mn)
1945 L72.5
19LE L75.3 Standard deviation = 11¢.86 mm
10L7 °57.8 covefficient of wvariunce =  23,5L%
ARCNTS! ST
1549 £11.¢
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The Gedaref District lies within the South Central
Clay Plains area., The elevation of the undulating
plains is irom 550 metres to A50 metres. TFlatter
plains slope away from the Gedaref-Gallabat Ridge down
to 450 metres,

The predominant formation in the southern part of
Kassala Provisce (The Gedaref Repion) is & large area
of tertiary basalts surrounded by Mesozoic sandstones
¢r mudstones of the Gedaref formation, The rocks of
these formations are coveregd by thick layers of
Quaternary elastic material which is mainly heavy clay
in the Gedaref region. Outcrops of the rock formation
are~ found on the Gedaref-Gallabat Ridge.

The Gedaref Formation:

The Gedare:r formation, mace of quasi-horizontally
bedded sandstones and mudstones ,is from the Mesozoic
age, but is somewhut older than the Nubian Sandstone

formation.,

These Gedupref Tormation beds consist of
conglomerates, sandstones, sandy mudstones and
mudstones. The sandstones @re often silicified
and are gimilar to quartzites found in small Jjebels,
such 2s those west of Jebel Simsim. There are only a

few other surface outcrops,

Tertiary Basalts:

The Gedaref-Gallabat Ridge at an elevation of
600 to 700 metres consists of mud~tertiary basalts and
crinnites sitting on top of the Gedaref formation. These



1y

basalts are very dark grey to black, very fine-grained
ul tra-basic lavas., Some are highly vesicular with
zeolite infillings and are called crinanites. The
thickness of the basalt is variable, but is more than
200 metres in some places, e.g., ErRawashda.

2, HYDROGEOLOGY:

We have not found any sources discussing the
hydrogeolosv of the Gedaref area in the 1940's.

We have two documents which discuss the hydro-
geology of the area: Groundwater Resources of Sudan, -
published by the Rural Water Corpuration (1976); and an
N.A. Thesis by 0.M. Kheir (1980).

The Gedarer basin mainly consists of Nubian
Sandstone formations and basalts. The basalts are
multiple sheets and irregular intrusions of Jurassic
age, which are extended over the Nubian Sandstone
formation. The Nubian Sandstone in the Gedaref srea
has proved to be older than the Nubiun Sandstone in the
east of Sudan. The formations are classiCied as
"Gedarefl formation," constituted by sands, sandy mud-
stones and mudstones which sometimes contain conglomer-

ates.

The base ot the Gedaref formation varies accord-
ing to the variation of pre-Gedaref topography or past
Gedaref earth movements, represented by large scale
warping anrnd faulting.

Water chemistry i1s good with low values of total
dissolved solids, ranging from 500-400 ppm in the
Gedaref formztion, and in the basalts the salinity ranges
frem 1000 to 3000 ppm (parts per million). The water
of the I'ublan and deep basalt aquifers is of the'sqdium
bicarbonate type, while the shallow basalt aquifer is
of the magnesiun bicarbonate type. The groundwater of
the Gedaref basin may be classified as "fresh" water



15

since the total dissolved solids in all wells is less

than 1000 ppm. (Water from wells no. 83 and 121 is
brackish, with total dissolved solids exceeding 1020 ppm).
Depth of the static water levels ranges from 23 rt (7.0m)
to LOO ft (122m) in the Nubian aquifer, and rarely

exceeds 100 ft (30m) in the basalts. The saturated thick-
ness of' the aguifer ranges from 200 to 500 metres. The
groundwater is moving in a N,W, direction with a velocity
of 0.3 to 3 metres per year.

The waier 15 found to be under artesian and semi-
artesian nressure locally. It also occurs in weathered,
Jjointed, and fractured tertiary 1ava flows, mainly
urder free water tnble conditions. Recharge is mainly
from water seeping into the mudstone formations from the
River Setit (a branch of the Atbara River), and through
seasonal stream beds. The hasin is receiving some under-
flow from adjacent basins around its borders. This
accounts for about 12 million cubic meires per year,

The hasin's storage capacity is approximately 700
million cubic metres per year, and the abstraction rate
is8 1.2 million cubic metres per vear.

Table 7
Groundwater Potentials of the Basin
) : : :Basin : Abstract :7 of :
: :UnderfloW:Recharge:Stopage ion : Abstraction:

Basin Mill.mj/yr Mill m°/ ¥i11.m2/ Mill.ms/ tc Recharge
yr yr yr

Gedaref 12 41.7 700 Lh.2 10.143

= e e T I e T Ce T e T e T Do S T T D T T T T e

{
1
1)
1
)
!
\]
{
[{]
1
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i
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Groundwater Resgurces of the Basin

Present State ¢ Developed
Management ¢ Required
Future Potential : Poor

Areas for Future
Development and study : None
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It is interesting to note that the Rural Water
Corporation feels that future development of the basin
is poor. Reasons for this were not stated in the report.
Detalled specialized study seans to be necessary.

C.  SOILS:

The three sources of information about the soils
of the Gedaref region during the 1940's are Tothill's
Arriculture In The Sud .. {1948), Mechanization in Agri-
culture In The Rainlands of the Anglo-Egyptian Sudan
194371948 by T.W. Clouston, and Harrison's Grazing Revort.

The soils in the Gedaref Region have darker colours,
higher clay contents and strong vertiselic characteristics.,
Most soils were formed from weathering products derived
from the basaltic rocks of the Gedaref-Gallabat ridge =nd
basement complex rocks,

Tothill describes the soils of the Gedaref Reglon
as chocolate clays. He says that the clay content o?f
the soils increases as one heads south and east through
Kagsala Province. The aversage ground slope is 2.5
metres ner kilonmieter., There are limited areas of
"ehoecolate" cracking clays formed in situ from basalt.
These areas are found mainly around Geduref, Areas of
clesy found to countain quartz stone on the surface are
videly spread and are ao0d for cultivation. These soils
are called "bashendi". Rainland clsy plains crack deep-
1y in the winter and crumble during the dry scasol.
During the wet season they are spongy. As a result of
their high permeability, little water is lost to run-off.

Clouston describes the soils nf this region as
deep, black or greyish black, crackinz clays. Toward
the western end of this region are large areas of light
gandy soils suitable for producting groundnuts,

The two sources give very brief general descrip-
tions ofthe s0ils in the area, In the trend analysis



17

there is a more detailed description of the soils done
in 1967 hy the S0il Survey Admini stration.

We have no data regarding the soil erosion

potentials. However, we can do some educated speculation.

Ahmed Mohamed El Hassan, in a monograph titled
The Envirgonmental Consequences of Open Grazing in the

Central Butana, Sudou, states that large areas of land

in this region (directly north of Gedaref)® have been
over-grazed to the point that now they are bare ground.
He analysed these hare soils and found that there was a
decrease in silt and clay as an area is being over-grazed,
Once the soil cover has been lost, the soils are easily
carried away by winds and rainfall. This problem of
overstocking herds and over-grazing smaller areas of 1sand
hag developed since the advent of the large mechanized
agricultural schemes. If we assume that nrior to these
schemes there was enough land for all the pastoral

groups to graze without denuding large sreas, then we can
say that there was more cover and more topsoil on the
ground and that perhaps these spils were less vulnerable
to wind and rain erosinn than they are today.

In the first appendix to his grazing report,
Harrison (1956) gives a general description ofthe soils
in the Gedaref area, The following is his description.

Dry cracking clay occurs in huge
monotonous flat uniform plains in
Eastern Sudnn. In the Gedoref area
it (soils) appears to have been
formed in situ. Clay shrinks /

x The Gedaref Region is in the Southern Butana area,
Although El Hassan wrote about the Central Butana,
the Gedaref region has nearly the sasme soils and
the same problems with regard to nomadic tribes
and over-grazing,
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considerably on drying causing soil
to crack widely and deeply in the
dry season. Water penetration is
confined almost entirely to cracks.
The cracksg close when soil moisture
reaches the critical point of 30.25%.
The clay then beconies imperireable,
There is no sub-soil water table in
this area. ot all moisture in the
801l 1s available for plant growth,
therefore the cracking clays carry

a poorer veretation than do stabili-
zed sands with equul rainfall.

The top layer of the profile is
usugally darker than the lower part,
The mineral status i3 good, especial-
ly the potash content. Alkaline and
calcuim carbonate convretion can
also be found.

Above the 600 mm isohyet, crack
cannot absorb all the rain and
flooding occurs on the level plains.
This is evidenced in creeping flows
and river spills.

D. VEGETATION:

Harrison and Jackson in their paper on the
vegetation of major ecological divisions in the Sudan
vplace the Gedaref Dietrict into two sub-divisions of
Wioodland Savannah. They define Woodland Savannah as
"any mixed type of vegetation composed o grass with
bushes and/or trees in which the very variable provor-
tion of grass to bushes and/or trees is determined by
the frequency and intensity of fires." This type of
vegetation is characterisiic of the dryish tranics with
a monsoon rainfall confined to a few months, followed by
a long hot dry season. The following is a summary of
Harrison and Jackson's description of the Woodland
Savannah and its subdivisions,

The trees of low rainfall Woodland
Savannah in the drier parts are
nearly all thorn trees of low
stature. They are principally Acacia
species with some thorn bushes and

shrubs, including thickets of Acacia mellifera.
e/ oo
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Broad leaved deciduous trees become
predominant in the wetter parts, but
there is not as much variety of
species as in the High Rainfall Woog-
land Savanrah area,

There are more annual grasses than
rerennials, and the perennials seldom
@attain the height and coarseness of
the Hifgh Rainfall Woodlaud Savoniah
frasses,

The Low Rzinfall Voodland Savannah
is divided into two belts: the gdark
cracking cluys of ithe east and the
stabilized Sand Dunes or "Gazes" of
the west. Bach soil type givec rise
to specific +*ypes of veretation. The
clay area is called the Low Rainfall
Woodland Savannah on Clays,

The grascses of Low Rainfall Wood—
land savannah on Clay often occur
in separate ratches with each ratch
domirated by & single frass almost
to the exclusion of other frasses.
Marked chanfes from one patch to
a@nother take place with no arparent
reagon,

Acacia mellifera thickets and the
drier parts of Acacia seyal-Balanites
saviannah alternate in time and space
with gress-lands area in a grassland
Acacia cycle,

The Gedaref region is in two esubdivision classes
of Low Rainfall Woodland Savannah, From Harrison and
Jackson's clasgsification scheme, the two clagses are:
I1I, WOODLAND SAVANNAH, (A) LOW RAINFALL, (I) ON CLAY
8)(I) Acacia Mellifera Thornland, on dark

cracking clays alterrnati with graes
area (100-570 mm rainfull), and

b) Acacia Seyal - Balantites Savanna,
alternatiry with crass areas (570-800 mm
rainfall)

a)(1i) Acacia Mellifera Thornland

The dominant tree species of this

area 1g Acacia mellifera, It forms
dense, nearly pure, thickets which
gra almost impenetrable and beneath
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which grass is greatly reduced so that
thickets are fire proof. However, &as the
trees grow older, the thicket is broken
by dying trees and the grasces invade and

fires follow, killing the remaining A, mellifera,

The grassland persists for @& numher of years
before recolonisaticn %y A, mellatera takes

rlace, This is known az the "Grasslands-Acacia

Cycle,

Aczocint.d waith the A, wollilors crecies
are Cadaba glandulosu, Cadgba rotundifolia
and Bosciga genepralensilg. These often rersist
after A, mpll fera have disappeared. Less
abundant trees @#rc Dichrostaclup glomorats
and Balaniteg aegyvtidacid,

Acacia Seyal beging to occur on water-
receiving sites towards the south of the
zone, but it 1s not generally dominant in
this subdivision,

The nost Giandant graisces of the grags
dreés, usually occuring in sepurate patches
are: Cymbopcogon nNervitus; Sorrhum purpures -
s@ricium- Hyparrhenist pestdooymis»is; oo

Seninu igcha “01deb, Under the Wauhes il ohe

selves 1s & scatter of Tetraporon sptthaceus
and Setaria vertlulllata, Dincbru retraflean
ig less aomirent  Alonc the Fiue Kils and
Atlbara Lhivers are lurge areus of eroded soil,
"Kerrib", whioh trracally huve Balanites
degyy tiiacu, Acucia rubica, hcacia raddiana

and Corréaris ﬁpczwua The gragees dre annual
Arigtida srecies Sehoenefellis cracilisg,
Zlyonurus Togloanie, Seteria srohromaldena

and Srorobolug apeciaey.

Acacia geval ~ Dalaniles S2varesh

Actcia melliferd thornland mpasses tradually

nto Acacia ceyal - Balanites Savanrah at about

the 570 mm icohyet, However, on level sites
the bark Cliye on which i+ occure cannot

absorlb more than 700 mm of rain without floodirng.

Ae flooding ihereases, trees disérpedr to be
rerlaced by oren grass plains of Setaria

incrassata.

Acacia seyal ie distributed throughout,
ugu&lly more or less mixed with Balanites.
After cultivation, the Balarites is often
left pure. In dried parts of this Lelt

no/co
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Acacia mellifera are found in slightly
wetter areas Acécia genegal, though the
Acacia senegal is never as pure or as dense
8s A, senegal savannah on sands,

In low lying areas Acacia campylacantha
(reduced to & stregely shiub not more than
2 metres high) occurs., On areuas liable to
flooding Acacia fistula and Acacia
drepanolsbium are fouhd.

The dominant grasses, which do not
differ much from the Acacia mellifera
thornland subdivision, are Sorghum
burpureo - soriceum, Hyparrheria
pseudocymbaria, and Cyborogon nervatus.
This lasi fruss is confined to drier
rarts of the area. Orn blucker soils
there are areas of Brachiaria obtusiflors,

ihere Acacia seyal ig thickest,
beckerorsis species cccur., In wetter
rarts Rottboellia exeliuta is found,
and Ischaemum brachyatherur is &bundant
or water receiving sites. Seturia
incrasseté with Pennisetum Tamosum
nccurs on low lyins areasg livble to
slight floodins.

For ¢ rezang rurroses, only Lrachiaria
oblusiflora ia suituble for grdzirg in
the dry season In the north, in areas
ageociated with Acacuia mellitera, short
anrnals like Selamd ischaemoidis (dunbelab);
Tetraporon (fertil armib) Setaria verticullata
{Iuseeiq) are of food grazine value, Camels
browse on whatever trees are abundant,
usually Acacia mellifera (kitr), Acacia
seyal (talh), and Balanites aeryntiaca
(herlig).

E. WILDLIFE:
We have bezn unuble to locate any sources cdescribing
the wildlife in the Gedaref area during the 1940°'s.

However Dr, Asim Moghrabi of the Hydrobiological Unit,
University of Xkartoum, gave a brief oral history.



He said .that during the 1940's ostriches, guinea
fowl, reedbuck and Dorcas g&zelle migrated through the
Gedaref area on their way to Dinder. At that time they
were rather abundant.

22
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III. SOCIO-ECONOMIC CONDITIONS

A, POPULATION:

Very little data on actual population figures exist
for the 1940's. In the 1944 Report of the Soil Consgerva-

tion Committee, there is a map showing estimates of

population of less than 20,000 people. In the surround-
ing region, the map shows two categories of population
densities. To the southwest of Gedaref the population
density is 5.50 pecple per square mile., To the north and
in some pockets to the southeast the population density is
less than 5 people per square mile. Rasoul, in his M, A,
thesis, Urbanization and Town Administration in Eastern
Sudan, states that the population of Gedaref Towm in 1942

was 7,732 people.

At this point, a brief history of how Gedaref
developed vould be helpful in understanding Gedaref in
the 1940's,

The oldest groups of population in the Gedaref
district are the nomads from Arabia and the riverine
Arabs from the Nile Valley. The majority of the popula-
tion however, settled recently and came from Western Sudan
and the western frontiers on their way to Mecca,

One of the first tribes to settle the Gedaref area
was the Bwadra tribe. Later on the Shukriya tribe
defeated the Bwadra and drove them out,

1

Abu 8in, the Nazir of the Shukriya (1790-1870) was
the first to settle his fanily in the Gedaref area, He
formed the first nuclear settlement, and Gedaref began
to grow as a tribal market, Fertility of the soil and

1/ The chief of the tribe.
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sufficient rainfall enhanced pgrowth of the area, and
Gedaref began to gain commercial importarce, attracting
trade from the surrounding countryside.

During the Turkish period (1821-1881) Gedaref
continued to grow heceuse it was accessible to Kassala
(227 km away), Abu Haraz (233 km away) and Gallsbat
(150 km uway). Gedaref was quickly becoming a meeting
centre for traders from Europe,Emypt and India, as well
as traders from around 3udan,

During the Mahdist period Yedaref served as a
garrison tovn and headquarters for Mahdist military
operations against Ethiopia between June 18F8 and March
1889,

In the early 1900's Anglo-Egyptian forces brought
changes to Cedaref. The railway line constructed in
1928 caused further expansion of the tnwn.

In 1947, the British introduced mechanized crop
production schemes in the Gedaref District. Mechanized
agricul ture and commerecial prosperity gave rise to a
high rate of in-migration for future ngricul tural schemes,
At that time tliere wur a preat horizontal expansion of
residential areas in the town.

Mackinnon 1in his chanter on Kassala ProvinCe
(Tothill's Arriculture In Sudan) describes the Gedaref
area as "vast and unpeopled Acacia tell pgrass forests

as well as open grags nlains." Writing in 1948 he
continmues to say, "Thore has alco been a big increase,
within recent years, of the igllgggl and western Sudan
tribes in the revion extending from Noka tn the neighbour-
hood of Gedaref. But on the whole, considering its

assets of soil and rainfall, it is carrying only a small
fraction of the population the area could suvnort."

1/ People of north-Nigerian origin.
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Harrison, in his grazing report, talks asbout the
different subsects of Shukrira tribes that have their
headquarters in Gedaref. However, he does not give
any population estimates. The Eastern Shukriya, their
subtribes (Atbara Khut and Butana Khut) and the Lahawin
were the dominant nomadic tribes in the Gedaref District
during the 1940's, Their migration patterns will be
discussed in another section of this report.

In the Gedaref region there are both nomadic
pastoralists and settled cultivators. The major land
uses in the 1940's were cultivation, grazing sheep,
cattle and camels, and urban land uses in Gedaref town

and the small villages in the region. There were no
major industries in the area., The nomadic pastoralists
and their land uses will ve discussed in a subs=cuent
section of the roport. This section will concern itself
mainly with the basic crop complex and related land
uses.

B. LIVELIHOOD AND LAND USE SYSTEMS:
1. Bagic Crop Complex and Land Use:

Traditionally, two types of cultivation were
practiced in the Gedarer District during the early 1940's,
These lands which were perennially cultivated around or
near the villages were known as "bilad" lands. Lands
which were cultivated further from the village and on
which dura was cultivated were known as tne "harig"
lands. This was done to protect the crop from damage
by village animals or to take advantage of good soils
and rainfall, "Hariq" cultivation is a traditional
practice whereby the land is set on fire to clear and
renew it before the crop is seeded. During the early
1940's the plough was not used, ridging was seldom
practiced, and the use of "teras'" was rare except in
the Butana area. Crop rotation was also not practiced.
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In bilad lands dura was grown continuously for over 40
years or until the land gave out. Some sesame-dura
rotation was practiced.

Before mechanized agriculture Gedaref was a rainfed
grain cropping and gum collection area. During the
first quarter of this century, the area's main exports
were gum arabic, ivory and some limited cotton, By the
Ssecond quarter of the ceniury the Gezira Scheme was
underway and cotton production transformed Sudan into
a monoculture export economy. During the colonial
period Gedaref was oriented towards grain production
for the local market. Gedaref was the moSt famous
"harig" district in the country in the 1940's because
of its extensive prairies and merchant cultivators. In
1943 Gedaref cropped 50,000 feddans under "harig"
cultivation, but in the later 1940's "hariq" began to
lose ground to mechanized agricul ture.

In 1943, Sudan was faced with a shortage of grain
supply so the government started dura produc tion in the
Gedaref area with manual labour.

The project was abandoned, however, because the
producers consumed the whole crop, leaving no surplus
to send to other parts of Sudan.

Also in 1943 the Middle East Supply Corporation
proposed sesame production in the Gedaref area. The
Government was somewhat skeptical and sugpested that
dura be planted as well.

By the end of World War II Gedaref was producing
30,000 tons of dura, about 307 of the total dura
produced in Sudan.

In 1945 the Ghadambliya scheme was put under
produc tion with 12,000 feddans under cultivation; that
year the vield was 350 rotls (nmounds) per feddan.
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However, a bad grasshopper attack reduced the whole
output to 1800 tons. In 1946, 21,000 feddans were put
under production, yielding 710 rotls per feddan. The
total crop that year was 6,700 tons,

In 1947 the Government expropriated %40,000
feddans for mechanized crop production schemes (MCPS),
In the first year of oreration the schemes were run as
a state farm using direct labour. In the 1948-49 season
the Goverrment switched to "participating cultivation,"
Each farmer was allotted 28 feddans in the dry areas or
20 feddans in the wetter areas, The scheme managers
provided the land, farming machinery, seeds, insecticide,
water and timber for housing. The farmers also received
3 to 5 feddans for individual gardens. The managemecat
marketed the crops and divided the profits among all
partners. The "participating cultivators" in turn had
to resow areas not sown by machine, weed and thin the
plots, harvest, clear the straw at the =nd of the
season, and provide labour for protecting crops from
pests. The average yield in the 1948~49 season was 7Ll
rotls per feddan.

Dura and sesame were the main crops grown on a
large scale during the 1940's. The dura varieties pgrown

were:
Mupud~the commonest type and the first choice of
the "hariq" cultivators,
Wad Akar - also very common, especially along the
Atbara River, because of its resistance to bird
damage,
Bargowi - a slow maturing Fetarita type, common

near Doka, and
Hegeiri and Gassgabil varieties =~ high quality
duras grovn generally in areas of good rainfall,

only two types of sesame were grown, the red and
the white varieties.
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Thpre was a large export of dura and sesame to
other parts of Sudan. Also some dukhn (millet) was
grown along the Atbara and Rahad Rivers and around Doka.

2. Animals, Sedentary and Nomadic:

Goats, sheep, camels and cattle are the animals
kept by both nomads and cultivators in the Gedaref
District., Most of the animals are herded by nomadic
pastar alists, although sedentary cultivators eep a
few animals Tor domestic use. The specific varieties

of animals found in the Gedaref area are:

1. The Northern (or Arab) Cattle. These are a blend
of the original African Shorthorn and Asiatic Zebu,
Their hump is more »ronounced than the cattle
found in southern Sudan., Northern cattle have -
high degree of resistance to hunger, thirst and
movement under desert-like conditions;

2. The Desert or Arab sheep is the nardie st variety
and weighs 100 to 150 1bs. The Iarthern Riverain
sheep weighs 60 to 80 1bs. Sheep are more north-
ern than cattle and can exist on pocrer lands.,

3. The Desert Goat - goats are both browsers and
grazers and are very difficult to limit.

b, The one humped Arabian species camel - there are
several varieties of this camel used in Gedaref
for riding and baggage or cargo carrying.

In the past, animal numbers were controlled by
intertribal raids and fighting, disease, suarvation or
lack of water. After the Mahadiya, the new local
Govermment introduced law and order to tribal conflicts.
The number of animals prew very fast until in the
1940's the "safe maximum" had been reached or exceeded
(Harrison, Grazing Report). Harricon also points out
that the stocking rate at that time was 15 animal units

per square mile, and that without grazing impro vement
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and management this rate needed to be reduced by 20%

to prevent deaths from starvation., In the Low Rainfall
Savannah on Clay region, which covers approximately
77,000 square miles, the estimated animal units carried
at that time were 1,100,700 animal units, which made a
stocking rate of 15 animal unitsx per square mile. In
Harrison's estimation this meant that the area was
overstocked by 207%.

The distribution of animels according to tribes
who se headquarters are in the Gedaref District is given
in the following table.

Table 8

District, Kassala Province

TRIBE cm.-!ELgNIM?L S”mgum?‘cies CATTLE
Eastern Shukriya

- Atbara Khut 21,000 30,000 8,000
- Butana Khut 16,000 30,000 6,000
- Other Khuts 9,000 8,000 20,000
Lahaween 60,000 60,000 5,000

S =T T TS — T e e T e e T e S P S e T e T e T T e =T =T =S e

(Harrison, Grazing Report)

Estimates of animal popul ations of other tribes
who migrate through Gedaref and Kassala Province are
given in the following table.

x Harrison's animal units equualled:

1l cattle = 1 unit
€ goats or sheep = 1 unit
1 canel = 1% units
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Table 9
Estimates of animal populations of other tribes
P opappp * CEUMAN AL T TORB®RS T
: —__ sPOPULATION: CAELS : CATTLR : SHETP : GOATS :
Basharin 45,000 35,000 5,020 45,000 18,000
Amarar 7,000 30,000 3,500 50,000 25,000
Hadendawa 110,000 45,000 45,000 85,500 75,000
Beni Amer 145,000 1,000 28,000 70,000 L4%,000
Rashaida 15,000 25,000 1,000 60,000 30,000
Others 18,000 6,000 10,000 10,000 5,000

TG T AL 200,000 142,000 92,500 320,000 198,000

(Harrison, Grazing Report)
’ {

x (These tribes are all branches of the Beja Tribe whose
lands are found throupghout Kassala Province) .

In the 1944 Report of ‘he Soil Conservation Committee,

G.M. Hancock (Animal Populatinsn of the Sudan) estimated
the total animal population in Kascaln Province to be
431,000 camels, 179,000 cattle, 598,000 sheep and 671,000
goats. He qualifies these fi~ures with a multiplier for
each animal species (cattle 505 camels 1005; sheep -
nomadic 100.%; sedentary 503%; goats 607, This is to
allow for failure to count immature animals and probable
underlisting,

It was very difricult during the 1940's to get
exact numbers or accurate estimates of the animal popula.
tion. All the abgve firures are imprecise but are the
best estimates available at that time. The firures were
taken from animal tax lists, lists of animals lkkept by
local administrations, or animals counted around water
centres,

Patterns of Nomadic Mipration and Interaction
with Sedentary Population:

In the Sudan the movement of pastoralists is a

seasonal migration rather *han true nomadism. Because



permanent water supplizs are scarce in the Gedaref
region, the general pattern of seasonal migration of
the tribes is "one ol congregation during the rainy
season and dispersal in the dry season." (Harrison's
Report, Appendix V).

In the rainy season the whole rerion becomes
uninhabitable for animalz., Clay turns into a sticky
morass and the "fly™ ic » severe problem, especially
for cattle. The nomads have to move their herds to the

north to {ind suitable pcrazing.

In the drv seanon the tribas revert back to the
permanent water supplies on the perimeter of the Bu‘tana.
Overstocking around these permanent water supplies is
serious, and the grazing value of the arcas is mostly
lost.

Generally the northern tribes in the area move
south, for a short time during the 2arly rainy season,
where the pgrowing and water supplies come first, During
the worst part of theo rains they move north to get away
from the flies and mud. At the end of the rainy season
they gradually move south again, By late October, all
the shallow pools dry ocut and the tribes have to dis-

appear back to their permanent water suvplies (ce

W

attached map of tribal movements, Fig.1h).

The two tribes that have their headquarters in the
Gedarel aren are the Tastern Shukriya (+<nd their Khuts)
and the Lahaween. Some sects of the Beja tribe also
migrate through the area.

The Shukriya Trihe:

The Shukriya is the largest tribe in the region,
and they are the true owners of the Central Butana,
The tribe is divided into two branches: the Eastern
Shukriya, who fall back on the Atbara River in the
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dry season; and the Western Shukriya who revert to the
Blue Nile during the dry season. Each branch has its
own Nazir (Sheikh),

Within the Eastern Shukriya, there is the Atbara
Khut, the Butana Khut and some small Kastern Shukriva
Khuts.

The Shukriye can graze anywhere in the Butana,
while a srazing settlement defines a "general grazing
area" that can be used during the rainy season by any
tribe., This region has no permanent water supply, anly
shallow ponds and hand dug hafirs that carry water for
about two months after the rainy season.

When the temporary water supplies dry up, the
southern tribes have to Zo back south, leaving the
Butana to the Shukriya who graze from their permanent
water supplies outside the general grazing area. South-
ern tribes cannot use this water at all.

Becauvse the Shukriya enjoy sole use of the permanent
water supplies, they can keep many cattle, sheep and
camels.

The boundaries of this "general prazing area" are
Jebel Qeile, east along the Khartoum-Kassala Road to
Jebel un Nasla, then south throurh Jebel Mundera to

Suki., From there the boundary line heads weat to "Sin
el Luweiga (on the Blue Nile), north to Jebel Lebaitor

and back to Jebel Geili.

Atbara Khut Shukrivya
This Khut of the Shukriva has an unusual mix of

sedentary cultivators and semi-nomadic camel and sheep
owvners., The Khut is divided into three "omodias"
(sections),

W



F1G.14 GEDAREF DISTRICT.SEASONAL LTOVERENT OF MAIN TRIBLS

BENI AMIR
) a

.~ ~fo Northern Butar To Haita Scheme
.

To Southern
/ During Rainy Season

H AN Gedaret During
During Dry Period

N \Dry Season
@] During Ory Secson\\
' L}

i \
‘\ Dt a

A\

\ > 00os D\/\\
8 S e )
““\e.. ToEastern Geurr[)]L{ o g To Mochanize

N To Butang Plain ‘7/ /%
N SHUKRIYA Doumng Wat Seoson /¢ .- "
ST Y
A \ \
\ . .
N ,,‘ ®) . i
\ / O \,
2 /
Ks} o To Bu(Ponc plain o L
T~ ,/, D\ ) During Roiny Seqton \
/ n \ O .)
h ; To puteno Plain A O 0 /
\_\'.‘Duung Rginy Season KENANA—KI}_Y/ASLA .
N ARAKIYIN-AGALIYIN OO

Schames !
Anev Rainy chson a D” 0 ]
D ]
. 0O ;
Hatirs \( To Eastern Ruhad !
Watar v'udO free Roiny Season /




The Northern Omodia of Kawahla have their head-
quarters in R0z Regeb. During the dry season they get
their water from the Atbara River, all the way up to

Bagluk, They graze into Besharin Umm Napi territory.

During the rainy season they graze into the saue srea as
the Lahaween (see description follewing)., This omodia
has a 1ittle cultivation on Wadi Giyi and Khor Atshan,

The other two gmodias are headquurtered in 1

Suedira and Asubri. They have quite a bit of cultivat~

ion, just inland from the “tbara River "Kerrib" lands,
They also have o large number of cattle plus comels,

sheep and ¢oats,

In both the rainy and dry seasons they graze with
the Lahaween; however they are more sedentary than the
Lahaween and their movements are not as distant.

Butana Khut Shukriya:
The Butana Khut Shukriya have sgle use of all the
well centres in the central Butana. Most of these well

centres have little water and some dry out by the end
of the dry season., Half the camel herds get sent to

the Atbara River for watering , not many cattle are kept
with the camels and sheep because the snall size of the

water supply limits the extent of heavy grazing.

The larfsest well centre in central Butana is Es
Subagh. It is badly overgrazed. All topgether there are
12 well centres and 12 hafirs in the Butana Khut

territory.

The Butana Khut migrates north, during the rains,
to the area around Wadis Ba Hapi, Ruweiyan, Atshan and
Gigi, north of the Khartoum-Kassala Road. Some members
of' the Khut also mifgrate northeast towards Jebel Mayemba

They graze in the area between the Lahaween and the Abu
Dellig Khut,
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The Butana Khut has some small areas of cultivat-
ion along the Wadis just mentioned and along wadi
Husheib on the Beira-Rufaa Track.

Other Eastern Shukriva:

A numbtor of other Khuts stretch across the Butansa,
The Nezir's Khut is based in Gedaref. These smaller
Khuts consist of sedentary cultivators and villagers.
They herd mostlv cattle,

The Lahaween;

The Lahaween tribe came to eastern Sudan in the
late 1890's and early 1900's from the White Nile near
Kosti. Their headquarters are located in the Gedaref
District, ut during the dry season thay return to the

Atbara River to water their animals,

Their territory now extends from Khashn Kl Girba
to Showak on the Atbara River. Along the Setit River
they are located beatween the Atbara Fhut Shukriya and
the Abu Sin Khut and other Shukriya Ehuts to the south.

Thr Lahaween ogutnumber the Shubriyva in animal =.
~ahaween 2001 yn ;

and their grazineg mipration natterus are somewhat

longer.

They have one cultivated area about 10 miles west
of the Atbara River, juct sguth of the Khartoum-
Kagsala Road, and a second aren argund Napatta which
is their tribal headquarters.

During the short rainy prazing season, the
Lahawgen set up o termnorary headquarters at Jebel
Mukheiria. The tribe moves torether, staying 14 to
21 days in one place until the water ani pgrazing are
exhausted; then they move on to the next nlace., They
move north as far as Jebel Umm Bettikh or Jebel

Mayemba and west as Tar as Khor Atshan.

i
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In the dry season( about 8 months) most of their
camels drink from the Athara River, They water their
camels every fifth dav while they continue to rraze
further into the Butana, sea-ching for areas of Blepharis
species. They only po as I'ar as the Butana Khut
Shukriya territory

(on a line through Jebel Mawasil).
In the south they rraze as ar as Jebel Kasanor and

Meganis. As the dry season prepresses the Lahaween
take some o! their canels and the majority of their
other livestock and move along the Setit River.

3. Interaction with Sedentary Population:

In the 1940's lar-'e scale mechanized farming was
just developing so there was plenty of land for both
cultivators and vastoralists,

Harrison noted that already in the 1940's there
was mutual antipathy between cultivators and nomads.
This was partially due to tribel differences;
disputes and troubles were frequent when the two would
meet,

Harrison in his Grazing Report did note:

Though sufficient of the vast
plains will remain to continue a
pastoral economy for some time,
the nomads nre obviously going
to become more and more restricted.
(Harrison, Part II, v.17).

Realizing that problems betwuen cultivators and
nomads could arise, the Soil Conservation Committee
recommended in 1944 that, where nomadic pastoralists
were in direed corpetition for land with settled
cultivators, it should be the policy that the rights
of the cultivator be considered as paramount, because
his crops yield a bigger return per unit area.

'
6}
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4. Land Tenure in Relation to Crops and Herds:

In the 1940's both the nomadic pastoralists and the
settled harig cultivators owned land communally., It was
only in the late 1940's when the British introduced large
agricultural schemes that another form of 1and tenure

was introduced to the region,

In 1947 the Govermnment put 340,000 feddsns in ihe
Gedaref area under mechanized crop production, That
year the schemes were run as state farms using direct
labour. The following year the Govermment switched to
"participating cultivation" or crop sharing. sach
farmer received 70 to 28 feddans which he cultivated
while the Government marketed the crop and divided the
profits among all the cultivators. "Harig" cultivatinn
and communally ovned farming began to 1lose grouna to
mechanized arriculture and a crop sharing land tenure
system.

The pastoralists, however, did not change their
communal form of land ownership or their nomadic 1ife-
style. The climatic conditions of the Gedaref area are
such that the pastcralists have to keep moving to find
the best pastures and water sup»lics for their animals.

In his "Note on the Livestock of the Sudan" (Report
of the Soil Conservation Committee, 19L4), C.P. ™ gher
states:

Nomads are not nomads from choice,
They are so because they must and
for thio reason must be accanted as
they are. Comzunal land temire is
the only workable nystem for them,
and with this system nobody can
introduce improvement in advance of
the slow sense of the mass of his
fellows,

One of the pasture management problems that both
Harrison and the 3pil Conservation Committee were
concerned with was that it was very difficult to get
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the pastoralists to limit their herd sizes. The
pastoralists, of course, want to keep &s many &animals
as possible in order that more animals could survive
disease and starvation., One herder would not limit his
flock unless everyone in the trihe does the same; this
has been an ongcing rrobtlem of the communal land tenure

system,

As mechanived agricultural schemes grew, the new
form of 1lend tenure associated with the schemes began
to conflict not only with the prastoral nomads tut also
with the traditional cultivators 9s well. This problem
was just becoming evident in the late 1940's.

5. Water Resources Use Systemsg:

In “he early 1940's there was little rermanent
water supply in the Gedaref region, Nost of the water
wag seasonal, except for the Atbara and Setit Rivers,
and was stored in shallow ponds or hand dug hafirs.
These sources usually dried up within two montns or so
after the rainy season ended. Wwhen these temporary
sources dried up, tribes had to move south to look for
other water sources., Water for Gedaref often had to
be transported from great distances, especially during
the dry season. In his Grazing Report Hirrison notes

that during drought or bad ye2rs herds hed to walk long
grueling disténces between grazing areasg and water
centres. He demonstrated the effects of this problem
in the following table:

Late Dry Season Conditions in the Low
Rainfell Vioodland Suvennah Area

: : Daysy :Normal year: Area : Dad year: Area
:Animal: between : Radius igrazed ¢ Radius  igrased o
: iwatering:grized(mi) :(Sqami);grz»d(mi):(Sq.mil :
Cattle 1l1.-2 8 220 15 700
Sheep ° - 3 12 450 20 1,300

T e T e 2 e T e ST e T e S e T e 2 e 2 e S e S e S e T e S e ST e ST e o e T e P 0T e D e 2 e S e 5 e I T

mi = miles,
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The need to develop water supnlies, in order to
reduce walking distances between water and grazing for
animals and to even out the intensity of grazing, can
be clearly seen,

In the mid-and late-1940's the government began
developing water supplies to relieve the severe water-
problem in the region. Water was heing provided for
both pastoralists and for agriculture.

In their 1944 report the Soil Conservation
Committee's two top priority projects for the Gedaref
area involved water supnly,

They wanted to accelerate develonment of the
Gedaref ares by providing permanent fire lines and
better water supplies, @and they were investigating the
possibility of constructing a pineline frum the Atbara
River to Cedaref, The plan was to drill a line of
trial boreholes from the Atbara to the railway at Quala
El Nahl, passing through Doka. If the water proved to
be insuffi:ient or saline, than the possibility of
building a pipeline would be considered.

Everyone concerned with agriculture and rural
development at that time was aware that the devslopment
and econamic growth of the arc: denended on developing
adcvguate water supnlies. Harrison thought that the
ultimate aim of providing water supplies for the
pastoralists had to be to increace the offtsoke of
animals for cuch scale, 17 the costs of water supplies
vere to be justilied. However, Harrison cautioned
against putting in unlimited water sunnrlies, saying
that this would lead to overgrazing, deterioration of
pastures and erosion. furthermore, he stated that the
only way to limit animal numbers, mnder communal land
ownership by tribal tenure, was to limit the water
supplies to the amount of grazing available.
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By the end of the 1940's and early 1950's, ‘12 water
centres and 12 hafirg had been constructed in the Butana
and Gedaref areas. The following is a listing of the

locatiors of the water centres,

L8 Sabvagh wos blie lirgegt well centre in the regict
at the time., (Alreacy then Harrison was noting that the
area around it was badly overgrazed.) Nearby along the
Gedaref Road were three other water centres: El Sadda,
Husheib, and Bereisi. In the other direction were Beira
and Sufeiya. Towards Abu Deleig were Gebel Qeili,
Umm_Ruweishid, El Quleifa and Shagp El watiya, To the
south were Suki and Ageib.




SICTION IV

KABAROS VILLAGE, GEDAREF DISTRICT

Gh
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IV. KABAROS VILT,AGR, GEDARE® DISTRICT

In 1946, K.M. Barbour was conducting field research
for his book, The Geosranhy of Sudan, when he wrote the

following account of the natural vegetation of Kabaros
village, south of Gedaref Town,

Natural vepetation within some
twenty miles of Gedaref has
been almost entirely destroyed,
having been cleared for cultiva-
tion or cut down for firewood.
Between Gedaref and Kabaros there
are a few stand of Safar (Acacia
Pistula Sehwfth) and some isolated
hepglie, but most of the land is
el ther under cultivation or has
been resting for too short a periocd
for more than prass to have pgrown
up. To the south of the railway
line and to the west of the ridge
there is at first a belt of land
partly or wholly cultivated,
beyond which 1ies a region of
forest that stretches for miles to
the south, In the northern rortion
the forest consists chiefly of
talh, Kitr, hashab and Safar Acaciag,
with numerous heglip; these rrow
close engugh together for their
branches to touch, but even during
the rains their small leaves give
1listle shade, and benecath than the
grass cover is continuous., Within
the forest there are several treeless
areas of severnl square miles extent,
where there is only a pgrass cover,
with perhaps a few small bushes;
these plains are called Sagias, and
their importance today is that they
af ford obvious sites for locating
schemes of mechanized cultivation. (%)

In the field trips and reports which followed we
looked at the surroundings of Kabaros village and
retraced Mr. Barbour's map to see how much the area had
changed in the past 37 years.

(x) K.M. Barbour, Present Agriculture in the Szxz200a
Belt of the Anglo-Egyptian Sudan, Universi:y College,
thrtoum, 1953.

/A
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V. CAUSES OF CHANGE IN BASKLINE CONDITIONS AND THE
RELATIONSHIP OF ENVIRONMENTAL INDICATORS TO THREE
BASELINGE CONDITIONS

In the 1940's Gedaref District, with its relatively
fertile soils and moderate rains, was beginning to

develop economically and to undergo significant changes.

Until the 1940's sand during the early part of that
decade Gedaref District was a thinly populated area of
nomadic pastoralists and se*tled traditional cultivators.
The Town of Gedaref was a small but vigal trading centre,
Due to lack of developed water sunplies, infrastructure
and services, Gedaref District remained relatively
stable.

The major event that altered Gedaref District, in
the 1940's as the introduction and expansion of
mechanized cron production, Traditional menns ol 1live~
lihond | subsistence farming and nastoralism) were losing
ground to mechanized farming, az was the tratitional
system of cormmunally owned 1and, Farmers now became
share cropners while nomads begun to lose some of their
grazing areas,

In an area that had a small but stable population
and where there had been plentiful grazing and Certile
soils, we began to see in the late 1940's the last
Acaciag-tall rrass forests slowly disappearing. Range-
lands which could in the early 20th century sustain all
animal 1ile were hecoming over-grazed, By the late
1940"s most pastwes in Gedaref District had reached
their life grazins limits, while come were already

overstocked by as much as 2073,

As mechanized farming areas expanded conflicts
between the pastoral nomads and cultivators increased.

Qf)
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The catalyst for change in baseline conditions
seems to be the expansion of mechanized faming., It
should be noted that not all the changes associated with
this expansion were deleterious., The Town of Gedaref
prospered with mechanized farming. More goods and
services were provided and a vigorous trade developed

in the town.
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TREND ANALYSIS

1. INTRODUCTION:

It is apparent that in the late 1940's and early
1950's what we see emerging is the beginniang uf a
development process that puts tremendous stress on the
socio-economic and physical-biological enviromments of
Gedaref District,

In the trend analygis we will look at several
resources and factors in the Gedaref District that
either contribute to or are affected by changes in the
enviromment. "The resources to be traced through the
1970's are climate, water, soil, forestry and vegetation.
The factors we will examine include population growth
and migration, the change in conditions of the nomads,
urban problems, lower agricultural productivity, over-

grazing, deforestation, etc.

Data for all these pointsare not continuous during
the period of study (1950's through 1980); therefore
our picture of the changes.which have taken place will
be somewhat pieced together. We feel, however, that
there 1s engugh data to show that the environment in
Gedaref District has deteriorated.

IT. PHYSICAL-BIOLOGICAL CONDITICNS BETWEEN 1950 and 1980

A. Climate:

As stated earlier in the baseline report, the
climate of the Gedaref District has not chauged in the
last forty years. The following tables present the mean
monthly rainfalls and the ‘annual totals for the periods
1950-59, 1960-69 and 1970-79. )




Table 11_
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Mean Monthly Rainfsll - Gedaref, 1950-1959-

f fJan.fFeb.fMarcthprilf Vay f June * July  Aug. fsept. f Oct. f Nov. f Dec. f
x
¥ean Rainfall(mm) o o 0 6.22 23.31 78.51 155.61 188.4 107.L 17.41 6.18 0
q;§§dard deviation ¢ 0 0 6.95 3.16 L43.86 59.806 38.81 L6.29 28.71 10.39 0
o]
Coefricient of o o 0 111.74 13.54 55.85 38.42 20.6 43,1 164.52 168.12 o

variance

()

% (0 indicates no rainfall in 10 years during these months)
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Table 12

Annual Totals of Rainfall-Gedaref, 1950-59

 YEAR } TOTAL (mm)

195¢ 714.1

1951 469.8

1952 575.4

1953 563.5

1954 557.0

1955 584.7

1956 696.9

1957 473.7

1958 614.3

.

Highest rainfall 21950 - 71h4.1 mm
Lowest rainfall :1951 - 469.8 mm
10 year average ;s 583.8 mm

Standard deviation s 71.85

Coef. of variance s 12,31%
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Table 13 3

Mean Monthly Rainfall - Gedaref, 1960-1969.

——
.
.

9¥

:7an. iFeb. ‘varchiapril’ May DJgune T oguly P oaug. ¢ eept. © pot.

Nov. chc.

Mean Rainfall(mm) 0 0.16 .96 1.7 95.1 103.4 177.92 179.7 65.4 34.2

Standard deviation

0 0.48 2.9 1.98 8.0 49.73 57.72 54.12 20.55 22.23 5.73

0
Cg:ﬁf;g;:"(ﬁ,w © 500 302.111786 84.12 L8.11 32.44 30.12 3142 65.0 177.62 0



Table 14

Annual Tot al of Rainfall-Gedaref, 1960-69

YEAR | TOTAL (mm)
1960 438.7
1961 599.9
1962 573.7
1963 43,3
1964 551.5
1965 635.3
1966 617.0
1967 662.5
1968 530.5
1969 451.2

D T e e e T e S B e v v e e

Highest rainfall 1963 :
Lowest rainfall 1960 :
10 year average

Standard deviation

Coef. of variance

743.3
438.7

¢ 582.4
: 87.47
: 15.02

mm
mm

mm

%

47
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Mean Monthly Rainfall - ccdaref, 1970-1979:

‘gF

: fJan,fFeb.?Mafcthprilf ay ' June P July Poauz sept. * oct. ! Nov. fDec, :
Mean painfall(mm) o©.o04 o L1 655 26.9 86.3 187.4 167.0 116.6 32.0 4. o
Standard deviatron 0.12 0 0.87 10,3y 21.89 7l.04 55.58 60.L2  57.22 28.64 9.11 o
Coefficient of ) ' . -
variance () 300 0 212.19 159.07 81.37 . 82.32 29.66 36.18 51.75 89.8 215.87 . g
S o
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Table 16
Annual Total Rainfall-Gedaref, 1970-79

: YEAR TOTAL"
1970 518.0
1971 473.7
1972 618.0
1973 598,2
1974 712.0
1975 606.6
1976 642.0
1977 608.8
1978 602.8
1979 77503 ?

- e e e Dl T e T

i S =S

=

Highest rainfall 1979 : 775.3 mm
Lowest rainfall 1971 : 473.7 mm

10 year average : 615.5 mm
Standard deviation : 81.12
Coef, of variance : 13,18 %

The data in the last 6 tables show that rainfall
has not varied in the past 30 years. The 10 year
coefficients of variance are small and range between
12 and 15 percent,

The annual distribution of rain has also remained
fairly constant during the past %0 yecars. July, August
and September are the three main months of the rainy
season. During these three months 75% of the year's
rain falls ( see Table 17).



50

Table 17

Average Rainfall durire the Months of
July,August and September

310 year monthly averare : Averare : % of

: Year : (mm) : annual annual :
: : July : August:September: total(mm):  total :
1950-59 155,6 188.4 107.4 583.4 1%
1960-69 177.9 179.7 65.4 582, 4 7 3%
1970-79 187.4 167.0  110.6 615.5 75%

One interesting point to note about the rainfall
data between 1970 and 1979 is that the Sudano.-Sahelian
drought of the early 1870°'s does not arrear in the
monthly and annual 1fotals, The monthly averages and
annual totuls during the early 1970°s do not vary with
any degree of gipnificance from the data of the other
40 years. Although the annual prainfall for 1971 is
the lowest for the decade, it is within 4he normal

range for the Gedaref area,
Temperatures in the Gedaref area have been stable

during the study period of 1950.1980. This can be
clearly seen in the following tables,

A\



Table 18

. s 0
I'ean tonti:ly Terperzturcs, gedaref {7n)

(a) 195¢-1959

: :Jan. : Feb.:March:April: '"ay : June : July . Lug. + 3Iept. : Qct. : Nov. : Dec. :
¥ean memp.(°0) 25.8 27.1 0.z 31,9 32 3 9.8 26.7 26.0 26.9 29.0 29.2 26.€
Stantard deviation 1.c3 1.54 Q.76 ©.998 0.715 0.814 C.99 (¢.564 C.814 0.619 (¢.413 1.22
cemf . of vaplance @@ Lo 5.68 2. 57 .13 2,21 2.73 3.73 2.17 2.03 2.14 1.4 4.58
{v) 196¢-1969

rean Temp. (“n) 26.& 27.1 30.2 31.9 33.0 30.3 27.3 26.3 @ 27.5 29.2 28.9 2€.9
ftandard deviation 0.90 1.07 1l.oh o.7h4 0.532 0.887 c.8 0.72 0.65 C. 88 1.2 1.08
coel .of variance < 3.5 3.9 3.)15 2.33 i.6 2.39 2.89 2.74 2.37 4.0l 3.5 4.0
{c; 1972-1979

iean Temp'(oc 25.7 28.1 30.3 32.7 32.6 3n.2 27.3 26.4 27.5 9.3 28.7 26.7
Stendard deviation 0.54 1.11 o0.64L ¢.814 ¢.481 1.03 Q.94 0.59 o.786 0.7k .70 1.10F
cocf.or variance ¢ 2. 2.96 2.12 2.45 1.47 3.42  3.L4L 2.25 2.86 2.53 Z.43 4.14

T4
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Tatle 15
Mean Monthly Rainfall - Chacambaliya

(a) 1950-1959 T
: :Jan. : yveb.:March:April: May : June : July T Aum. Sept.: Cct.: Nov. : Dec.

¥ean 2ainfall (mm) 0 0 0 2.8 17.4 92.65 177.7 (%) 93.2 1L.85 o.2 0
Standard deviation C o) ) 2.6 15.41 58.97 51.98 .37 12,97 6 0
Coet. of variance(s) 0 0 0 ?21.4 88.56 63.65 25.25 3L.06 87.34 300 0

(X) No data available Tor the month of August.
(b) 1960-1969

{2
Mean Rainfs1l (mm) c 0 0 o L5 58.0 107.1 178.4  -28.9 17.2 0 0
Standard devistion 0 0 0 o] 7.2 46.87 B53.32 66.8L 32.2 16.4 o] 0
Coef.cf variance(a) 0 0. 0 0 160 80.81 L9.78 37.47 82.8 95.3 o] o]
(%) only 5 years of data available for way.

(e} 1970-1979

Mean Rainfall (mm) 0 o o] L.e Luh.8 57.4  141.8 182.3 €5.6 20.1 0 0
Standard deviation 0 0 0 5.78 34.52 42.66 57.38 66.3 60.37 40.87 o} 0
Coef.of variance(<) 0 0 0 125.7 77.0 74.16 Lo.L6 36.35 70.53 20436 0 0

- q———7——-—.—_-————_=—=_=—=~— ——‘-*—“——-2——-2—_—=—-"—':—=—:"=—=—='——-——_—-—_-———‘———"‘_-——



Table 20

Annual Total of Rainfall — Ghadambaliysa

53

(a) 1950-59
Year Total (mm)

1950 621,5

1951 519.5

1952 455,0

1853 589,0

1954 540.0

1955 665.5

1956 669,0

1957 507.5

1958 631.0

1959 625.0
10 year mean rainfall: 582,3 mm
Highest rainfall,1966: 669.0 mm
lowest rainfall, 1952: 455,0 mm
Standard deviation 69,.10mm
Coef., of variation 11.86%
(p) 1960-69

Yeay : Total (mm)

1960 26T =

1961 406 =

1862 472

1963 464

1964 608

1965 487 =

1966 92 =

1967 540,5

Cont./..
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(b) 1960-€9(Cont. )

: Year : Total (mm) :
1968 448
1969 342
10 year mean rainfall: 412,65 mm
Highest rainfall,1964: 608 mm
Lowest rainfall, 1966: g2 mm
Standard deviation 140,18 mm
Coef. of variance : 344%

() Data not complete for that year,

(e) 1970-79

: Year : Total (mm) :
1970 491, 3
1971 580
1972 556
1973 312
1974 615
1975 661
1976 344.5
1977 558
1978 812
1979 375 =

10 year mean rainfall : 530,48 mm
Highest rainfall,1978 812 mm
Lowest rainfall, 1973 312 mm
Standard deviation : 146.74 mm
Coef. of variance : 27, 66%

(%) pata not comrlete for that year,

/\/7 .
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~ The rainfall data from the Ghadampaliya area were
not complete and not very consistent.,” Therefore it was
more difficult to draw conclusions and to analyze the
information., In gereral, however, the rainfall of the
Ghadambaliya area seems to follow a pattern similar to
that of Gedaref.

From the above data it can be seen that the climate
in the study area has remained fairly constant over the
past forty years and does not account for envirommental
chanpes in Gedaref District., In 194}, in its report to
the Goverrment of Sudan, the Soil Conservation Committee
came to the same conclusion. They stated, "The climate
had stayed the same (with its nomal variations) since
the ¢lose of the final wet phase of Pleistocene time,.."
and that "the soil deterioration that has occurred,
and which is still occuring, may, therefore, be safely
attributed to the work of mankind and to his domesticat-
ed animals, rather than to any change in basic climate."
(Soil Conservation Committee's Report, Fig.8).

B, Water Respurces:

The Gedaref District is traversed by many seasonal
water courses. The two major hydrological features
sre the Rahad and Atbara Rivers which lie respectively,
on the southwestern and northeastern boundaries of the
district. The mojor Khors of the district are the Khor
Farga and Khor Mapadam, which lie near Gedaref Town.

The Tovn o7 Gedaref pets most of its water suoply
from a nump station on the Atbara River at Showak,
gome 60 miles northeast of Gedaref. Most of the
surrounding villages of Gedaref District have village
wells or seasonal hafirs.

The expansion of water points is a recent
phenomenon. It is most noticeable in the agricultural
schemes, such as Rahad and Halfa Gadida Schemes. In
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1955, the number o1 hafirs and wells in these schemes
was only 13; by the 1980's water poinis totaled 250.
The most severe envirommental problem associated with
expansions of water resources is overgrazing. ‘his
problem will be discussed in greater detail later in
this report. Areas around permanent water points are
very heavily grazed because people tend to stay around
them longer. Wells open up more areas to permanent
settlement., This intensifies the use of pasture around
the water points., Although hafirs were constructed to
provide the nomads with enough water and pasture for
animals, they have resulted in the removal of palatable
plants in large areas around the hafirs., In some areas
the degradation covers an area of 9 to 39 sq. kmn.

C. Soils and Vepetation:
In 1976, the Soils Survey Administration prepared
a detailed s0ll survey and land capability classifica-

tion in Gedaref District. This survey includes meteorol-
ogical and geomorphological data, along with vegetation
classifications and land-use information. The survey
team prepared general soils information and analyzed

a sample of each type of soil ddentified.

The Gedaref District and Southern Kassela Province
have three main soil types: loamy saline Aridisols,
brown cracking clays (Vertisols), and sandy soils
(Psamments) .

The southern part of Kassala Province (including
Gedaref District) is classified as a semi-arid area.
The soils are dark, of high montmorillonite clay
content with strong vertisolic characteristics, and a
high Cation Exchange Capacity.

The terrain units indentified in this survey are
as follows:

AN\
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Table 21
Terrain Units of Southern Kassala Pogvince
: TN e DOMINANT T ASSOCIATED :INCLUSIONS :
; TERRAIN URITS [ohrp g (503) :S0ILS(20-505) (20%) :
HILLS
HG Gedaref Ipu 2 Vtel,ITu3 Rock
Gallabat
Bagalt Hills
PLAINS:ViRTISOLS
(nighly cracking
soilsg
SAI:Flat Aggrada-
tional Plains, VecI,?2 ViteI,2
Rahad dry zone
3A2:Flat Apgrada-
tional {’lain, Vte I Vtp 1 Etu 3
Rahad humié@ zone
SDI:Nearly flat Vitc I,2 Vee I,2
degradational
Plain, dry zone
SD2: Nearly flat
degradational Plain,
humid zone Vte I Vec I Vec2,Ath 3
SU: Gently Un-
dulating Degrada.
tional Plain,
Basgalt Vie I Vic 2 Vec 2
e e = e U I T e o= O T =D g T T Ter St e S0 Den Sem I S e e e S —
EXPL AiiATION OF TERRAIN UFITS
Ipu2 = Paralithic Ustropepts - fine clay
Vtcl = Typic Chromusterts - very fine clay
Itu3 = Typic Ustropepts - fine loamy
Vecl, 2= Entic Chromusterts - very fine clay and
fine clay
Vtel, 2= Typic Chromusterts - very fine clay and
fine clay
Vtpl = Typic Pellusterts - very fine clay
Btu3 = Typic Ustifluvents - fine loamy
Ath3 = Typic Haplargids - fine loamy
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HG: Gedaref-Gallabat Basalt Hills with Qaralithic
Vertic Ustrovepts, Typic Ustropents and Typic
Chromusterts (area 2450 sq km,)

The Gedaret - Gallahat Ridge has rolling hills,
moderate slopes (rarely reaching 207%7) and a few rocky
outcroppings. The underlying basalts are covered with
shallow to moderately deep soils.

The dominant soils are shallow, dark reddish brown
Paralithic Vertic Ustropents with clayey texture. They
were formed on basalt and crimonite in situ or on
colluvium. The rock underlying the soils, found at 30
to 50 em., is soft weathering rock which runs to a
depth of several metres.

The soils are non—calcareous, nonsaline and
nonsodic. They are well structured and friable.

The vegetation found on these soils is grass and
la'ot shrubs. The land is mainly used for grazing. It
is not suitable for apgriculture because it is too dry
and too shallow.

SAL: Flat Agpradational south-~ e L Mav lain,
Rahad, dry zone, with Wntic ... dypic
Chromusterts (area: 2170 sq, km,)

The dry zone of the Rahad Agpgradational plain is
differentiated from the humid zone by soils which have
liutle development of pilgai and are lighter in colnur.

The Entic Chromusterts are associated with Typic
Chromusterts. Cracking is moderate and other Vertisolic
characteristics are also expressed moderately, Their
texture is fine or very fine clay.

Kitr Savannah with many open grass areas is the
mnain form of vegetation found on these soils. The
land is used for extensive grazing by cameis, cattle,
goats and sheep.
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There is irrigation pctential for these soils,
and in part of this area the Rahad Irrigated Agriculture
Scheme has been constructed.

SA2: Flat Aggradational South-~Central Clay Plain,
Rahad, humid zone, with Typic Chromusterts
and Typic Polluterts (area: 3240 sq. km.)

Generally, this is very lat land except near the
river where Khors have dicssected the edges of the plain.
Along the Rahad River, which meanders widely, there are
lower terraces and fille¢ in former meanders which form
the flood plain. There are some oxbow lskes in the
south,

The soils are well developed Vertisols with a very
nigh Cleyv content. The Gilgai is strongly developed
with relief intensities of 30 to 4O cm/2 or 3 metres.
Thie soil cracks widely and deeply (10 to 80 cm deep).
The cracks come to 2 cm or more in width at a depth of
50 cm. during the dry season.

Acacia seyel savannah is the typical vegetation
found on these soils. Along the Rshad River flood
plain there are Acacia nilotica forests.

The land is used for grazing and very limited
rainfed agriculture. There is also some irrigation
along the Rahad River although there is potential for
more irrigated agriculture.

SD1l: Nearly M at Degradational South-Central Clay
Plair, Dry Zone with Typic and Entic Chromugterts

These soils hove less developed vertisolic charace -
teristics. The Gilgal is nearly absent and the soil
textures are less fine than those to the south. The
soils are mainly typic chromusterts with considerable
areas of Entic chromusterts. The Entics have dark sub-
soils and a fine or very fine clay texture., The vegeta-

tion found on these soils is kitr alternating with
grassy areas.
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The 1and is grazed by camels, cattle, goats and
sheep. 1he northern part of the Ghadambaliya Mechanized
Agricultural Scheme is located in this area. The main
crop is dura. Rainfall is unreliable and yields are low
-"in rainfed agriculture.

SD2: Nearly Flat Depgradational South-Central Clay
Plain, Humid Zone with Typic and Entic Chromusterts
areas 16,800 sq.km.,)

This is the large uniform clay plain in the
southern part of Kassala Province. It is dissected by
Khors draining the Gedaref-Galabat Ridge. A few low
ridges also run through the area.

The relief is very gently undulating. Some Gedaref
sandstone can be found at shallow depths. The soils are
formed on colluvio-alluvium derived from basalt and
other basic rocks.

The Typic Chromusterts are well developed with
strong cracking and pronounced gllgal micro-reiief.

The cracks are up to 10 cm., wide and 70 cm deep.
The montmorillentic clay content is very high (75 to 807%).
These so0il:; have a well developed granular surface mulch
2 to L4 cm, thick and are very dark greyish-brown through-
out the profile.

Below the surface a 15 to 20 cm. layer has a
moderate to strong angular blocky structure overleying a
coarse prismatic 1layer.

The subsoil is massive, pressure faces are found
throughout the soil below the top horizon. Only the
subsoil is slightly calcareous., In general, the soils
are Nonsaline and nonsodic.

Organic matter and nitrogen content are low;
however, there is no deficiency of other plant nutrients.
The soils are moderately fertile.

4

\
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The weter holding capacity is high, as water seeps
through cracks and is stored for use by plants during
dry periods, However, these soils have a low
permeability when wet and they tend to stay waterlogged
for a long period of time,

These soils are hard to cultivate because they are
very hard when dry and very sticky and plastic when wet,
so they tend to have a very narrow moisture range for
cultivation,

Associated soils: Entic Chromusterts :

These brown soils are found on gentle slopes or
watershedding sites. They are l2ss prone to waterlopg-
ging and have a sliphtly lower clay content.

INCLUSIONS -~ Typic Haplustalf's, some Udic Haplustal fs,
Udic Rhodustalfs, and Entic Chromusterts.

These soils hasve g thin sandy surface horizon
overlaying sandy clay loam or sandy clay textured B
horizon, Their colours range from brown to red. Mottling
and iron/magnesium concretions occur in some soils.

Throughout these soils, Acacia seysl (talh)

savannah heplig, sefar and other trees are the main

types of vegetation encountered. Habil and sahab can

be found on higher elevations of this area.

Grazing of cattle, camels, sheep and goats and
mechanized dura, sesame and cotton farming are the
predeminant land use forms.

SU: Gently Undulating Depgradational South-Central
Clay Plain, with Typic Chromusterts

This area includes part of the basaltic Gedaref-
Gallabat Ridge. The elevation of the plain varies
between 500 and 450 metres. A few big Khors drain into

P
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the area towards the Rahad and Atbara Rivers. The
relief is geatly undulating with slopes of 0.5 to 2%.

The soils are deep, very fine clayey Typic
Chromusterts associated with moderately deep fine clayey
Typic Chromusterts, developed on basalt, either in situ
or colluvio-alluvium., They are very dark grayish-brown
in colour, strongly cracking, with moderate gilgai
micro-relief. The soils formed on basalt in situ may
have bedrock at 150 to 200 cm. depth. Some of the
inclusions found in these soils are brown Entic
Chromusterts,

Acacia seyal savannah is the dominant vegetation

found in this area. In the rorth, however, there are
more broad-leaved trees, while in the southern part
kitr is dominant.

The area is used for grazing comels, cattle, goats
and sheen, There is some mechanized rainfed agricul ture,
but traditional dura cultivation forms most of the
agricul tural activity, This area needs special manage-~
ment tc prevent soil erosion.

The following table and explanatory notes
summarize current and potential Land Suitability for
the terrain units described above, These descriptions
are generalized, and there may be snecific differences
within each unit.

As can be seen from this table the majority of
this repgion's soils are not suitable for agriculture
by flush/basin irriga‘tion, pump irrigation, gravity
irrigation, or for cotton production.

The best uge of this land seems to be ¢razing and
possibly some forestry, Only through major land
improvements can modern irrigated agriculture take place,



Table 22
Current and Potential Land Suitability for Terrain Units
Land Use Categories.
( xplanatory notes on next page)
t:Range :Range : _ Agrlcul.ture

: Terrain: camels: cattle: Flush/:
. . . Pumnp Grav1ty Ralnfed Ralnfed Ralnfed Rainfed
: Unit : and : and ;Basin ‘Irrl— Irri- ° Tradi- ‘hodern .¥odern 'hodern

e ae

: Forestry
tgoats : sheep s Irri- :

. N atlon,gatlon gation :rional : Dura :Cotton :Sesame
SoF S5 N N N 53 53 5 53 55
HG =3 R - - - - - - - -
EmE g2 52 N N N S3 S3 N S3
57 52 N )| i 53 53 N 53 S5
SA1 - - - A B — - - _ -
52 52 N s £2 53 S3 N N s2
ST ST N N . 53 33 N3 53, |52
SA2 - o= - - - - D -— -
s s1 s1 N N 52 s S3 N 52 s2
ST ST iy N )i 53 7 N T 52
SAz, -stl —sil - N —n C sof™™ 3 - n - N - x - 82
R . ST b N 53 53 iy W N :
- s2 s2 N N N = s3l "—s3] - N “~ - N
ST 51 N b i 53 55 i S5 55
SD,S -s1 -s) - 8 - n] - N =53l -s2l - n Ps - g2
ST 51 N N N 53 53 53 i S5
SD, M -sdy ~—s1) - 5§ “w] - «wn - 53 " P T Dol D g - 52
S Sy ST ' i ) 53 53 5 _|F 53 |52
sl ~ si1 N N -~ N - 83 s2 - N S3 - 352
ST ST, N b N 53 53 53 53 52
. SUm s s - N TN - N| - s3 EBgpl "~ Egp| ™~ E 52 T _s2]
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L and

natory Notes

x

Current suitability,

Major improvements needed to considerably
increase suitability.

2xz Potential sultability.}

Highly suitable land (now or after improvements),
ne significant limitations, ylelds high benefits,

Moderately suitable land, moderately severe
limitations likely to reduce yield, yields moderate
benefits.

Marginally suitable land, low productivity, many
limitations which would lower yields and increase
recurrent costs.

Unsuiteble land, very severe limitations.

Improvements

&,

d.

€,

Provide irrigriion water by pumping from river
or vwells; flood protection when necessary,
land reclanation by leaching s0ils and sodium
may be necessary on saline river terraces,

Provide water by gravity irrigation.

Provide water by gravity irrigation and
drainage systems.

Provide water by surface drainage for
rainfed agriculture.

So1l conservation practices needed to minimize
erosion (i.e., contour ploughing, strip
cropping).

Flood control for depth and duration
(canal bunds).
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III. SOCIO-ECONOMIC CONDITIONS BETWEEN 1950 AND 1980

A, Development of the Rainfed Mechanized
Agricultural Sector

In the early 1950's mechanized crop nroduction
took hold and began to grow. During the 1950 to 1952
growing seascons the total area under mechanized
cultivation was 37,124 feddans, which nroduced an
average vield of 890 rotls per fedinn (440 kg/feddan)
of dura.

The system of "participating cultivators" (share
cropning), whereby the Ministry of Agriculture manaped
and supervised the schemes, was not working well for
several reasons. The profit margin on 28 feddans was
too small to attract settlers. Secondly, profit
sharing was not practiced and was unknown in the
Gedaref area. Thirdly, much of the profit made by
tenants was eaten up by money lenderc who lent the
tenants money to finance agricultural processes.
Furthermore, labour was difficult to recruit and very
expensive, Labourers had to work away from their
homesteads in areas where water uand food were difficulc
to obtain.

As a result of these problems the Ministry of
Agriculture began to turn the mechanized crop production
schemes over to private tractor Carmers. The pgovern-
ment assumed more of an advisory role controlling land
use and the management and repair of machines, By
1955 the tractor farmers started to show modest success.

The land tenure svstem was poverned by the
"Land Settlement and Registration Ordinance (1925)"
and the Ministry of Interior's "Scheme for Disposal
of Rainlands (1959)" in the manner and conditions
specified under "Land Form 48". The poverrment owned
all unreristered land.

Sy
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A Land Allotment Board, composed of local,
regional and national officials, parcelled out land for
new sthemes, All land had tg be compenesated for and
demarcated before the Land Allotment Board could
parcel it out. Allotments for vprivate tractor farmers
were 1000 feddans each. National Coonerative Societies
could receive up to 5000 feddans while private
enterprise and reristered companies could receive 5000
or more feddans. The term of a lease on a 1000 Ceddan
tract was one yecar, but larger holdings had eight year
terms, Rent was 1 pt/feddan/year.

To receive land from the govermnment as a private
tractor farrer the farmer necded an initial investument
of Ls 3,500. This sum was beyond the reach of most
farmers and rural communities; thererore, the merchant
and contractor class made up the majority of lease
holders. These classes had the money but not the
agricul tural skills or the time to stay on the fanm,
since this was not their main occupation but rather a
side business or invastment., "Wakils" (representatives
of the leuse) were annointed by these "farmers" to
manage the Carms.

To give the nensants and rural communities an
opportunity to benefit from mechanized farming schemes,
the Ministry of Agriculture in 1958-59 establi shed
farming cooperatives. These cooperatives consisted of
a manager and twenty paying members, The cooveratives
were allotted 5000 feddans. Each paying member was to
contribute Ls 175 for equipment, services, etc, This
system also did not find much success because, again,
few could af'ford the Ls 175 f'ee, and those who did pay
it had to work in Gedaref Town to supplement their
farm income.
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In order to rectify this situation, 700 feddans
were granted to 70 tenants to create a cooperative.
The cooperative functioned alons the lines of the
mechanized crop production schemes except that the
rovernment ;ave all the protits to the tenants so thet
they could raise money to buy shares in the cooneratives.
This system waz hiphly successful, and by the end of

1960 more than /0 such cooperatives were organized,

The Land AMllotment Board could alcoo allocate 1gnd
outside o the deanarcated area, The Board allotted
100 to 220 feddan »lnts which were manually cultivated
by tribecmen as well as by cultiva'ors from outside of
the Gedaref area, "n nrovisiones were made to oeotile
the 1and, rerister 1t, carry out enil survevs or even
demarcate it. The 1and waz outside ot the technical
sunervision of ths Department ot Arricul ture. Becnuse
there were no maps or records ol those arens, the Land
Allotment Board had litile control over the undenarcated
land they had parcelled out, Aloncside the
undenarcated "allotted" Land, unallotted undemarcated

plots bepan to sprins un,

By 196L4/6%, undemarcated 1l:nd under crop production
was more than 500,000 feddans. DBecause the land was
unsettled and unresulated, conflictas arose between
nomadic herdamen and the new cultivators. Farmers
could not manage 100 feddans manially, so they brought
machinery in and used the land in a very extractive
manner, This nractice resvlted in serious erosion and

loss of soil Fertility,

At this time the role of the Ministry of
Agriculture was to rerulate crops grown, ensure land
canservation, and sunervise crop production, equipment,
construction of bhuildinrg, etc., The one year lease
gystem, however, was creanting uncertainties and nroblems.
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Because of the short term of the lease, farmers had a
difficult time sccuring loans to finance the frowing
season. Farmers were hesitant to construct nermanent
buildings or invest in equinment because of the
uncertainty of lease renewal., This svstem dicd not
encourapge sodl conservation and rood farming practices.
These problems, counled with a hich rate of absentec
leaseholders, causad farming to become "extractive
agriculture " and the standard of crop husbandry
dropped ty a low level.

In an article published in Sudan Notes and

Records, K,%, Apabawi {1°(8), surrested several actions
that the rpvermnmani cnuld undertake ta reduce the
problems facine the apricul tural =ectnr The following
are his recomrendationa:

1. Leases for all size allotments ~hould he
exterded for 8 years and made renewable, Thisg
would be done in an erfort to :lininate some
of the uncertainties of annual leases.

2. Leaseces should be encowrared to settle in the
area and build nermanent structures on their
plots.

3. To try and abglich absentee farmine 1t should
be made a prerequisite for obtainins a lenge
that the leasehalder be recuired to he on the
land during 1and prenaration, cowing and weeding.

L, The Ninistry of Arcriculture should nrovide
leaseholders with alternativies for crop
rotation,

5. Rotational ani cron lands should be allocated
as one piece (70N0 feddans’ At that time the
Land Allotment Pnard was .7iviny lease holders
two pieces of land-one (107G feddans) for
cropping and the o ther 23130 1000 feddans) *o
be used as rotational land, Often these two
pleces of land were far anari, and it was
difficult for farmers to move equipment and
labourcers between the two areac

Some of Apabawi's recommendations were

incorporated into a new authority for governing

e
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Tabls 23

Area and production of sorghum, sesame and

cotton, 1954/55°1874 /75

(a) Sorghum

tAgricultural: Total ares :Total production: Yield

season : (Feddans) a: { Tong) : (Tong/Fed.) :

1954 /55 150,000 60,000 0. 400
55/56 300,000 150,000 0.500
56/57 671,663 333,831 0.499
57/58 871,000 413,435 0.474
58/59 637,907 392,050 0.614
59,/60 901,192 679,960 0. 745
60/61 625,700 131,548 0.420
61/62 874, 345 453,508 0.518
62/63 700,000 300,000 0.428
63/64 765,631 233,459 0. 304
64/65 941,700 354,653 0. 376
65,66 92,755 371,332 0.415
66 /67 1,146,700 222,558 0.194
67/68 1,634,495 686,943 0.605
68,/69 676,330 181,590 0.268
69 /70 1,219,675 314,056 0.257
70/71 1,567,275 447,975 0.286
/72 1,375,270 417,502 0.303
72/73 1,005,535 180,758 0.180
73/174 1,261,000 391,412 2,310
74/75 1,565,000 426,821 0.272
Average 942,056 340,257 0.398

% One feddan = 1.038 acres = 0.42 hectare.

(Cont../t.)r
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Table 23 (Cont,)

(b) Sesame
sAgricul tural:” Total area :Total production: —Yisld :

season : (Feddans) = : (Kantars) x : (Kantars/Fed. ):

1954/55 60,000 300,000 5.0
| 55/56 100,000 500,000 5.0
56/57 208,460 416,920 2.0
57/58 250,000 270,000 2.8
58/59 138, 866 927,145 6.6
59/60 133,088 532,352 4,0
60/61 50,660 283,696 5.6
61/62 137,270 343,175 .5
62/63 75,265 675,000 8.9
63/64 151,866 530,731 3.5
64 /65 90,000 188,903 2,1
65 /66 71,899 273,216 3.8
66/67 218,750 790,580 3.6
67/68 321,506 964,418 3.0
68/69 298,900 823,538 2,8
69 /70 317,045 1,109, 388 3.5
70/71 252,055 827, 364 3.3
71 /72 256,454 1,079,817 4,2
72/73 334,772 1,639,468 4.9
73/74 391, 300 1,421,100 3.6
74/75 310,000 465,000 1.5
Average 198,484 683,806 3.9
* One feddan = 1.038 acres = 0.42 hectare.

2] Cne kantar = 100 Lb,

1



Table 23 (Cont.)

(e¢) Cotton .

:Agricultural: Total area :Total production: Yield :
seagon : (Feddans) ®* : (Kantars) xx :(Kantars/Fed.):
1954/55 4,000 8,000 2.0

55/56 2,500 11,000 4.4
56/57 5,500 26,000 4.7
57/58 6,000 27,000 4.5
58/59 9,275 68,220 7.2
59 /60 1,570 6,680 4.2
60/61 20,400 63,600 3.1
61/62 28, 300 86,700 3.1
62/63 33,055 100,915 3.0
63/64 18,650 44,750 2,9
64 /65 18,450 55,250 2.9
65 /66 21,850 55,750 2.5
66/67 30,000 78,989 2,6
67/68 36,620 79,404 2,2
68/69 34,650 86, 300 2.5
69 /70 53,800 60,500 2.9
70/71 7,750 14,250 1.8
71/72 2,100 6,200 2,1
72/73 3,750 8,670 2.3
73/74 7,400 29,200 3.9
T4/75 5,000 15,000 2.0
Average 16,696 44,385 3,2
# One feddan = 1.038 acres = 0.42 hectare.
#%x One Kantar = 100 Lb,
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mechanized farming. In 1968, the government established

the Mechanized Farming Corporation (MFC). This corporation
was to set policy for and control rainfed mechanized

agriculture in Judean.

The X [FC preparcs land surveys, demarcutes and allocates
land, works with the Agricultural Bank to racilitate credit,
and is responsible for Vorld Bank farming precjects., The
Mechanized Farming Corporation also manages four "state
farms (Simsim, Agadi, Woz Rom, and Habila).

Most of the schemes in the Gedaref District cre
operated as private tractor farms, By 1974 2.8 million
fedduns were bein; cultivated in the Gedaref area., Of
these 2.0 million feddans only 122,13%3 feddans (4 3%) were
State Farms,

Table 23 demonstrates tne provth of mmechaniged
farming in Gedaref betwcen 1954,55 and 1974/75. The table

also shows the decline in vield durinpg the past 10 vears,

B. Development of Gedaref Town

In 1947, the introduction of mechiarnizad oroduction
schemes in Gedaref Disirici oreasted agricultural and
comrnaoi-cial prosperitv which, in turn, gave rise to a high
rate of in-migrotion into Gedaref Tecwn. As new 1lands were
opchhad Jor cultivation wore prople moved into the area to

supply the necessary labour,

Gedaref bccume the commercial and service centre for
the agricultur sl secter in the district. Gedaref provides
such services as an industrial ares for repair of far
machinery, the Agricultural Bank, markets, anl commercial

grain silos for storaze.

The rapi? ~rowth of the population led to the
horizontal expansion ol existing residential areas and
the creation ol new ones on the outskirte of the town.
Today residential ereas in Gedaref Town are highly congested.
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Consequently, the to'm is expanding outwardly in all
directions. In 1942 the popuw ation of Gedarel Town was
7,732, By 1970 it had grovm to 70,355. It is estimated
that today (1982) the population ~f the twon is nearly
200,000 people (see Taple 24).

The annual rate of population increase in Gedaref
Town is 10.1 percent, This 10.1 percent annual rate of
population increase can be disagrregated into two
Ccomponents: new births and in-migrstion. New pirths have
resul ted in a 2.4 percent annual rate of popul ation
increase, while in-migration has resulted in a 7.7

percent annual rate of populution increase

Table 24

Population Pigures for Gedaref Town
(In _Selecied Years)

X YEAR {NUMBER OF PEOPLE
1942 7,732
1955/56 17,537
1964765 45,080
1976 (estimate) 122,000
1982 (est;ma*e) 195 poo

In 1970 the total area of Gedaref Town was 22
sqguare kilometres. By 1976 the town had grown to 4l
square kilometres. Today 85 percent of Gedaref Town is
unplanned, axd neighbourhoods without infrastructure or
soclal services have sprung up as a result of
substantial in-migration coupled with 1eck of planning
for settlement of in-migrantz.

Several statistic: show the change in the human
urban enviromment of Gedaref Town.
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Housing

Housing stock has not been able to keep pace with
the demands of a rapidly growing population, as the
following table shows.

Table 25
Housing Stock in Gedaref Town

H : NUK BER OF ;s s

:_ YEAR . owwrnIng unprs  ; POPULATION |
1955/56 933 17,537
196L/65 7,720 15,090
1973/74 8,367 66,200

1976 15,443 122,000

In 1964/65 there were 5.8 people per dwelling
unit; by 1973/7h4 that density hed pgrown to 7.9 pcople
perdwelling unit. In 1973/74, 90 percent of dwelling
units were made of straw. Most of these straw houses
had been built in the unplanned parts of town. Ano ther
indicator of the insufficiency of housing stock is that
by 197h rent took 20 percent of total familv incume.

Health Services

There has been great pressure on heslth services as
8 result of the rapid expansion of the population of
Gedaref Tovn. The result has been inadequate provision
of services snd concomitantly the spread of communicable
diseases. Although statistics are sparse 2nd scattered,

they serve to show the serious prohlem of inadequate

health services in Gedaref Town (see the following tables),

Public Health

Like other urban services in Gedaref Town, public
health services have also declined. The attached table
shows the decline in terms of nersonnel and equioment.
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In 1973, each truck had to pick up garbage for
1,046 people. In 1976, the required number of garbage
collectors to do the job adequately would have been 250.
Only 85 workers were on the job, one-third of what was
actually needed.

Table 26
Public Health Services

TYPYE 0 HEALTH WORKE:S :_ NUNDBER OF WORKERS IN
FACILITIRS79RRVICES 1 1969 ¢ 1973 ¢+ 1976

Health officers - 2 2
Sanitary overseers - 20 -
Yosgquito labourers - 1 -
Garbage collectors - 85 85
Night soil workers - 101 101
Garbage collection

Trucks 9 8 6

e e = . - L . e L T i Py

Note: In 1976 only three trucks were in working condition

Taple 27
Hosnital Beds and Number of Patients

H YEAR ::ﬁUMBER oF : NUMBER O : NUMBER CF -}
: :HOSPITAL BEDS :IN~PATIENTS sQUT-PAITENTS :
196L/65 2L0 - -

1970 - 193,812 -

1973774 355 201, 578 12,000

T e e T T e T T e S T e T T e e T e S e e e e T e S e S e e =

Note: In 1973%/74 there were 601 in-patients for each bed.

Table 28

Medical Pacilities
NUMBER OF FACTLITI &Y

: TYPE OF FASILITY CLER) (1558 :
Hospitals 2 2
Health Centres 2 2
Dispensaries 2 10
Dressing Stations 7 6
Maternity/Chiid Centres 1 1
Mid-wife chools 1 1
Murging Schools 1 1
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Water Suvply

In 1964/65 only one percent of the population had
an inside water pipe, 55 percent had an outside pipe,
and 4L percent of the population used other means to
obtain water,

Until 1970 Gedaref Town pumped its water from tne
Abu Nadja deep bore wells at a rate of 1,200 m” per day.
In 1970 the Showak Pump Station was established on the
Atbara River. Since that time the town has been pump-
ing its water from this pump station.

Education

Education services have also not kept up with %bher
demands of a fast growing population., The followiug
table shows the numher of schools in the town in 1976.

Table 29
Schools _in Gedsref Town, 1976

: P97
Populsation 122,000
Number of primary schools L6
Number of students enrolled

in primary schools 14,638
Number of junior high schools 11
Numper of students enrolled

in junior high schools 2,907
Number of senior high schools L
Number of students enrolled

in senior high schools oL

S = e T s T m s e -:—.,—_,—_,—_,—-a-'.——:—:—:—:—’-f

Fires

Most residential areas of Gedaref Town are
classified as fourth class areas. Ninety to ninety-five
percent of the dwelling units in the town are built out
of flammable material (straw or wood). Fourth class
areas are also the areas where moc~t migrants live,
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The number of fire: 1n Gedaref Tovn has been
increasing. In 1978/79% ihere were 213 fires and in
1979/80 there were 229,

Therefore; it is not gurprising that 76 percent of
all [ires occur in the unplanned, fourth-class part of the
town. Because these arens are unplanned, the roads within
them are narvow; this cir=ites problems ror firefighters.
Secondly, the scarcity oi water centres in these

neighbourhoods compounGs “ne problem of providing adequate

fire protection. Lacr ox electricity and telephone services

create delays in the neviiication of the fire when the
fire does break out., Fiaally, sscial cohesion is diluted
in fourtn clags areas b -ause a great mixture of ethnic |
proups reside there. Therefore, people in fourth class
areac are notbt likely to Lelp one another when a house does

catch [ire.

Urban Crime:

Ang ther strong ind:cator ofthe degradation of the
humuan-urban environmment iz the crime rate. Several
things héve contributeda to an increase in crime in .
Gedaref Town. B:tween 2507 and 1971 the percent of people
unemployved when camparazd with the number of people
registered as working in the labour force went from 9
percent to 28 percent. Migrants in many cases have failed
to adapt teo the urbven cn-iromment and have not been
successfully integr. ie¢ 'nltc the new community.

Because of poor nousiug conditions, children ot'ten
spend their time unsupervised in the street or in public
squares where they are “1able to learn delinquent types

of behaviour.

Youst niipgrunts sre yoitlyr males, hence the seox
balance in arees of in-wioration and out-migration is
disrupted. Prostivution his become widespread in the
town., The poverty of Sumuinese and refugee women has been
the major reason why prosiitution services have risen to

satisfly the increased male demand.

b
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C. Nomeds during 1950%s to 1980

Forty years apo nemadic society was relatively

stable with few socisl or economic problems., Seasonal

migretion patterns wor - resular and rhyy thmic, Water was
scarce; but suficren’ fur both human and animal
populations,  Culirvasiss was done on a small scale

and, for the most nari, did not conflict with the
naomadic way of life. T,and was trivally owned, and
thourh an open-grazin, svitem was practiced, most tribes

stayed out ot each aher's territory.

The expansion o methanized farming and the

subsequent increase Ln vevulation of Gedarefl District

an the nomadic way of life.

had a significant efta
The new cyrroultwal sohenes were 0ten in ur near
traditionas o -ration routes. Agricul ture was toting
ur o2 and more pastin . Lland, and the pasture areas
that were left hecane overrrazed. An influx of migrant
tribes (Liuhawine, kua'a, Kenana and Eritrean pastovsl
groups) puab additicnal strsss on already nver,razed
areas. As 4 result, coufifcts arose between settled
cultivators ant nomads and amongest the nomadic tribes

themsel ves,

Nomuas wel @ taking their herds into cultivated
areas so that on~ animals cculd graze on crop residues
and to wate: them.

An increase ir livestock, increased demands on
limited water suprlizs, end lower quality pasture aresa
have created a situation where nomads spend days search-
ing for ool pastures. £l Hassan (1981) compared the
grazing csituation during the 1950's to that of the 1970 s,
He found tha: in the 1950's palatable plants were
close to the nomadic canps, In both the we: and dry
seasons herlders could find good pasture less than an
hour's <ime away from whe cemps. In the 1970°'s condi-

tions had deteriorated %o such a point that herders were

o\
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spending 2 teo 4 days searching for good pasture during
the dry season.

New demands and social needs have altered nomadic
consunption patterns and lifestyles. As their pastures
became overpgrazed and as demand for grazing land has
exceeded suonply, the nomads have been forced into buying
dry fodder Tor their rerds. In addition, fcod and goods
not bought terty yesrs ago are today purchased with .

money obtained from the sale ot animals,

The expansion of mechanized farming created a large
demand tor wage labovr, The need was increasingly being
filled by those nomads who were finding it necessary to
work for wages to maintain their families and their herds.
The trad’tvicnal nomadic family and its sccial structure
was al tered by his process. Part of the family had to
seftle with a few animals and work as labourers on
schemes whilie the rest of the family took the main herd

through its traditional seasonal migration.

D. Small Farmers Auring the 1950°s to 1980

Prior to ihe inception of large mechanized farming
schenes, cultivation was done on a much smaller ooole.
Traditional farmers practiced bilad cultivation near
villages and hario cultivation on distant plains. Leand
was communally owr.2d snd scquired through custom. Dura
and sesame were the main crops; however Gedaref also
produced a good amount of gum Arabic. By the early 1950's
traditional farming :-s losing ground tc mechanized

agriculture, Today the former practice has nearly dis-

appeared from the area.

Mechanized farming chanped the mode of ecauiring
land. Land became the nroperty of the government and
was allocated by the L.and Allotment Board, Land owner-
ship patterns changad from communa? to individual, and
some small farmers 1os% what Tor most of them was their
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only productive asset,their land. With their traditional
means to livelihood gone, small farmers turned to the
labour market for work as wage earners on large
mechanized schenes or within towns and villnges.

Gui Aragbic producticon also dropped because of
mechanized faruinge, Larse arveas of' land were cleared
for the 1000-1500 feddan mech n: Zed Purn, Valuable

Acacia sene;al trees were clearad alorny with all the

other veretation. With the loss ol the gam aragbic trees
many small farmers lost their secondary source of income,
gum arabic collection.

IV,  ENVIROMNIENTAL TRENDS AND THEIR INDICATORS

By the late 1960's /early 1970's the Gedarer
District was teginning to show some sipns of negative
enviromment al change, Mechanizel farming had expanded

to nearly 3 million feddans and was contributing to
problems such as deforestation and so1l derradation,
Expansion of mechanized schemes pushed pastoralists and
small faruoe¢ out of some of theip tre1iticnal farming

and grazine aveas. Overgrazin: hecume o serious problen.

The influx of migrant groups created additional
socral and ecological problems. Resource comretitign
grew worse as evidenced by the increasing nmumber of

confrontations botween farmers and pastoralists.

Tre rapidly expanding agricultural seetor
contributes to desertification of Iarge areas. Often
a piece of land will he farmed continuously fgr five
OF six years until the s0il is exhausted. [t is then
avandoned and the Carmer moves on io a new prece pf
land. In-the past exht to ten years crop vields have
been low. Pgor Management, lack ¢f infrasturcture, dura
monocul ture and soil impmoverishment have contribuccd to
low yields
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The expansion of large-scale mechanized schemes
has also pushed pastoralists and small farmers out of
some of their traditionel farming end grazing., As a
result many subsistence farmers have become wage earners
and have piven up their land., This change from land
ovner tn londies: ware esrner has brought about changes
in the socinl structure of the region. Pastoralists
who have besn squeerzed out of their traditional srazing
areac have hoad to change their mipration routes in some
instanCes. In others they have responded by bringing
their animal s to sraze on the agricul tural schemes or by

croscing the bowler into Ethiopian grazing lands.

Overpgrazing has become a severe problem.
Palatable and nutritisus pl ants have disappeared and
mrazing areac are being lost to desertification processes.
Limited water iesources add to this problem.

The infrastructure and services of Gedaref Town
have not kept up with the burgeoning wopulation.
Gedaref has received many refugees from nearby Ethiopia
whose preseniy 15 adding to Gedaref's socio-econnmic

probl ems.

These environmental changes snd problams ars
evidenced by ind.cators such as low agricul tural
productivity, dec’ine in gum 8prabic production, over-
prazing, deforestasion, soll degradetion and changes in
the human environmeat,

The literature  "itten about Gedaref in the period
from the 1550's through the 1970's ie not complete with
respect to all the environmental indizators listed abgve.
In sowe 1nstances there is sufficien. data to show the
development of' a trend; i1a other case: tnere are only a
few general statements and observations. It is in
these areas, where insufficient data exist, that we
hoped to obtain more conciusive information during our

\\\
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field studies. Gaps in information on topics such as
overgrazing and overstocking, of water supply and water
quality, deforestation, and specific information on urban
conditions in Gedaref Town will be supplemented in Part

Two of this report.

A, Low Arriculturesl Productivity

By 1975 the area under crop production in Gedaref
was over 2% million feddans. OFf this 2% million feddans
nearly 1% million feddans were cultivated in unallotted,
undenarcated and unrepulated 1ands. During recent years
agricul tural productivity has been low and in some years
showed & declining trend. Of all the major areas under
rainfed mechanized crop production, the Gedaref District
shows the lowest average yield., This is shown in the

follewing taonle.

Table 30

Mechanized Rainfed Dura Produc tivity
(Average Yield) (fton/({eddan)

e L e T T e S T e T T e T e e s e e e e S T e T e e e e Seez

: . AVFRAGK YIRLD, BY DPROVINCE :
1965/70 0. 24% 0. 342 0,909 0.455
1970/71 0. 300 0.L86 0,477 0,409
1971/72 0.9 0.h26 0.2y 0.45h
1972/7% 0,161 0.313 0,736 0.366
1973/ 74 0. 32¢ C.550 0.252 0.4L33
1974/75 0,245 0.265 0.246 0,261
1975/76 0.409 0. 305 0.358 0.428
1976/77 0.299 0.33%8 0. Ll 0.326
1977/76 0.250 0.329 0.31L 0.375
1978/79 0.23%2 0,264 0,352 0.43Y
1979/80 0.279 0.7%08 0,150 0.428

Source: Mechanized Farming Oorporation Agricul tural
Statistics Bulletin.

o
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According to a report prepared by the Netional
Council For Research,/Problems of Mechanized Crop
Production in the Gedaref Region, 1975 , several factors
contribute to low crop yields. These include:

‘a. Deterioration of soil fertility which is
partially due to monocroping sorghum, especially
in the northern part of the region. This may
have been the result of the present 1and tenure
system.

b. Poor huswandry oractices; especially with regard
to sovipe date, seed rate, poor quality seeds, ete

c. Weak crop protection and extension services.

d., Searcity of labour which has resul ted in delay
of agricul tural operations.

e. More attention has been given to horizontal

exXpansion rather than investing on practices that
would increase production per unit area.

f. Poor drainage in the southern part of the region'
(pp.10-11) .

B. Decline in Gumn Arabic Production
Wood clearance for mechanized agricul ture and for

the productios 7 charcoal has. adversely affected the
production of sash crop gum arabic through the large
scale removal of ine gum-yielding trees, Acacia senegsl.

Evidence for th: decline of ;um arabic production in the
district-comes from data which show a production decline
from 232,000 Kantirs in 1975/76 to 26,000 Kantars in
1980/81 (i.e., a decrease of about 89% in Five years, or
an average annual decline of about 18%). It is worth
realizing that gum i: not only one of the major export
crops of the country but is also a major source of
supplementary income to a large segment of the rural
population.

c. Overgrazing

The significance of the northern part of the
district (the Butana) as the best rangeland for camels
and sheep largely stems from the occurremae there of
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Blepharis sp. (siha), a good fodder plant. In fact
Blepharis is by Tar the best Butana dry season grazing
plan (Jackson and Harrison, 1955). ‘When it is eliminated
through overgrazing, the plants that replace i1t are of
almost no value for camels or sheep. Camels and sheep
are much better equipped to graze Blepharis than cattle,
which graze Belpharis only during the rainy season when
its spiky leafl heads are still tender.

It has recently been reported that Blepharis is
disappea~ing from and is even extinet in vast areas of
the Butana (El Hassan, 1981). As early as the 1950°g
Jackson and Harrison reported that the specles was highly
susceptible to overgrazing., This is attrinutable to the
fact that the plant does not shed its seeds in the dry
season; the seeds uare held firmly in the dried and spiky
Tlowering heads, Bein: hihl v nutritious,the ceeds are
particu’ arly attractive to frezing animals.  In the
process of grazing and digestion the seeds are eventually
destroyed. Therefore if the plant 1is completely
eliminated through overgrazing every dry season, it will
quickly disappees,

The southern part of the Gedaref District is
predominantly agricultural. Most mechanized rainfed
schemes and their subsequent expansion have occurred
in this part of ihe district. As a result, the
traditional transhumance pattern of the pastoral tribes
within the entire aistrict has been severegly disrupted,

Herdsmen are bringing their 1i’estock irto
mechanized crop production areas to feed their animals
on crop residue and to take advantape ol water
facilities. Although firures on animals units per
feddan, feeding requirements, etc. are scarce, it is
interesting to note that in 1955 Jackscn and Harrison
stated that the Gedaref and Butana regions had already
reached their carrying capacity and were beginning to
show signs of overgrazing.
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The increase in over—-grazing is also related to
the recent expansion of water supply points, This
phenomenon is particularly noticeable in the Rahad and
Halfa Gediida Schemes., In 1955, the number of hafirs
and wells in these schemes was only 13, by 1982 water
points totalled 256. The magnitude of overgracing
around these water points is shown in the table below,
There is also evidence of overgrazing along the permanent
water courses, particularly the Atbara and Rahad Rivers,

The higher spots of the Gedaref Disirict are also
becoming cvergrazed. Overgrazing occurs during the
rainy season when the pastoralists leave their summer
grazinrg areas and hets for hijher areas. {(Hirher areas
are mainly in the Butliiu crec and include EL Subogh
Ragab, Jebel Geilil and As Sabio,) The main reason that
pastoralists concentrate in these @reas is that lower
lying flats become very muddy and bitine flies and
insects become a great nuisance to the animalsg,

Table 31
Overgrazing around water points
: : No rma.l K Vax imum :
: :Distanc: walked: Area :Distance walked: Area
sAnimals: from water tgrazed : from water sgrazed
: : point :(Sq, e point ¢ (sa,. :
: (Miles) : _miles): (Miles) :  milesg):
Camels 0 2,800 45 6,400
Sheep 15 700 25 2,000
Cattle 12 450 20 1, 300

Source: Jacison and Harrison, 1958,

Another type of a@rea within the District
eXperiencing overgrazing lies along the transhumance
routes (see attached map of pastoral routes), These
routes are becoming narrower ang shorter due to
agricultural expansion, Consequently, a greater
concentration grazes a smaller area, This process
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occurs at least twice a year, first as the herds come
from and second as the herds go to their seasorsl grazing
lands.

Overgrazing is seen in the southeastern part of the
District between Gaedaref Town and Gallabat. Pasgtoralists
concentrated their herds in this narrow strip because
these lands are relatively better than in other parts of
the District. and because they have not been disturbed by
mechanized farming.

The recent influx of a very large number (around
200,000) Eritrean refugees to the Gedaref aren has al so
contributed to the overstocking and overgrazing problem
since these refuyes have large hevds of animals. Secondly,
through the refugee resettlement progranme the Govern-
ment of Sudan has allotted about 50,000 feddans for
refugee agricul tural schemes (and has thereby reduced the
amount of land set aside for grazing).

D. Defaorestation

Charcoal nraduction and agricultural expansion
are the major causes of widespread deforestation in
Gedaref Districi. Fires, overgrazing, and use of wood
Tor industry are al.so contributing factors.

As mentioned earlier, planned mechanized agricul ture
within Gedaref Dis“rict expanded rapidly, from twelve
thousand feddans in 1941 to three million feddans by the
late 1970"'s.

With the introduction of tractors, crawler tractors
and machines, large areas of 1and have been easily
cleared of trees and bush. Although the Mechanized Farm-
ing Corporation does recommend that farmers establish
tree shelter belts on their land, this recommendation
generally is not followed.
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Acacia geyal had been found in pure, thick stands

in Gedaref District. The trees are all about the same
age and size (134 cm. in dismeter), making them easy to
cut. When burned Acacia seyal produces excellent

charcoal. These characteristics make charcoal production

from Acacia seyasl very profitable, In fact, illicit

charcoal producers have gone deep into forests away
from main roads to cut their trees. Profitability of
charcoal pro uaction 1s also enhanced by the fact that
demand for charcoal in Sudan is limitless. Since other
sources ol enevgy are not available to most of the
population, charcoal will remain their fuel source for

the near future,.

E, S0il Degrudation

It is not uncommon for farmers, as previously
mentioned, to cultivate continuously a piece of land for
five or six years until the soil is exhausted and
produc tivity drops; the farmer than abandons the land and
obtains a lease to farm more land., In this wav large
areas of land are being desrraded and are left to
desertificaticn nrocesses. Derradation thus occurs,
whether agricuvltural development is authorized or not,
since vegetation is cleared, shelter belts are not
planned, crop ratations are not strictly followed, and
fertilizers are not used to preserve the soils.

For the most part, there is a complete disregard
of 50il conservation practices among the farmers.
failure to use soil conservation practices has lead to
widespread soil degradation and erosion. MWany rainfed
schemes have been abandoned because of weed infestation
and poor productivity caused by neglect of soll conser=~

vation practices.

Ahmed M. El Hassan, in his 1981 study of the
"Environmental Consequences of Open Grazing in the
Central Butana," discusses the effects of soil
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degradation around water points. He states that
overgrazing arocund water points results in a gradual
inability of pasture soils to support rich plant cover
because the percentage of organic matter in the soil
decreases and tue soil becomes dry. Paucity of ground-
cover results in increased run-off and wind erosion, EL
Hassan took samples from soils around water points and
found that there was a decrease in silt and clay
percentages in the soil, an increase in the percentage
of soluble salts because of a continuous addition of
urine from large herds around the water points and a
decrease in pH levels as a result of accumulation of
acids from urine, and increasecs in or;ranic master
because of incorporation of animal manure into the soil.

P, Effects of Envirommental Change on the
Human Environment

Environmental change in the Gedaref District is
happening not only to the natural environment but also
to the human enviromnment. Nomads and small farmers have
experienced major changes which have adversely affected
their social and economic structures, Gedaref Town has
al.so experiencz=d many changes since the leate 1940's /
eariy 1950%s which resuit from the deterioration of its
natural and urban ernvironment.

As mentioned earlier, 40 years ago, nomadic society
of the Gedaref are- was fairly stable, with few economic
and spcial problems The effect of expanded mechanized
farmiqg, soil detericration, loss of good pastures and
deforestation. on nom:dic society has been for the
most part negative, Nomads have been squeezed out of
meany traditional grazing areas and migration routes have
been disturbed or altered, There was an increase in
conflicts between cultivators and nomads, and amongst
nomadic tribes thenselves, Due to poor grazing lands, .
nomads have been forced to supplement their herds' food



by buying fodder. To get money to buy fodder and to
maintain their families, nomads found it increasingly
necessary to supplement their income by working as
labourers on mechanized farming schemes., The cultural,
soclial and economic structure of the nomads has been
disrupted by the environmental changes occurripz. in
Gedaref.

The development of Gedaref District and the
subsequent environmental changes profoundly affected
traditional farming and the small farmer, In the 1940's
traditional farming was the maln form of cultivation,
Gradually traditional farming lost ground to mechanized
Tarming. and today the practice has nearly disappeared
from the region. Land ovwnership patterns changed from
communal to individual. and small farmers lost their
land. Some landless farmers turned to the labour market
for work on mechanized farms or in towns and villages
while others tried to establish their farms in the
northern and eastern parts of Gedaref District, These
areas are more fragile because rainfall is less and more
variable and bhecause the land is marginal. It should be
noted, however. that not all smnall farmers suffered
negntive eff'ects from the changes in Gedaref. Some small
farmers actually sascquired large schemes and changed their

status for the better.

Gedaref’ Town expanded quickly in an effort to meet
the demands of the expanding agricultural sector.
However, as can be aeen from the statistics presented
in section III B, th: Town could not keep up with the
demands of a prowing population for goods and services
and demands of commercial agriculture.

A
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PART TWO

THE MONITORING REPORT

This part of the Report covers the monitoring
activities undertaken during the period 1982-84, The
intention here i1s to continue to identify the nature and
magnitude of the environmental (physical and human) changes
and trends which have developed in the area, as described
in Part One of this Report.

This part of the Report is composed of two
monitoring reports: the first covering 1982 and the second
covering the 1983-84 period. Each of these reports is
based on field visits made to the same monitoring sites
both before and sfter the rainy (growing) season.
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The 1982 Monitoring Report.

The visits to the monitoring sites took plnée
in June and pecember 1982, The reports of the two
visits are combined into one because of the comple-

mentary nature of data and information collected and
because this first year of field activity has been
used to fill in some of the gaps identified in the
baseline and trend analysis report and to check some
of the secondary data already collected. However,
same changes had been monitored in some aspects. The
report deals with the following general areas of *
study:

I. Mechanized parming.
II. Traditional Villages and Hafir Sheheit.
ITI. @edaref Town.
IV, Soils,
V. Water,
VI. Livestock, Grazing and Nomads.
VII, Refugees.
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I. MECHANIZED AGRICULTURE.

A.  SELECTION
The saicoiion of feyms bes Yoen “ased on ownzrghip

and sitwetion. Ttum, Pive mesbaniced farms have been

selected Por menitooing in the Tipss trip. These are,

1. gchenm wo, $7, a atate experimental farm which

has Bbsen v produciion foo vhe Lash two vemrs.

2. 8chems yo.ll, a sizte exnzeanental farm which

(a1}

w1 Le ol asder producticn thig vear arter

9 yreve o1 uliow,
3o Sehems y5.f., o povmsl state farm which heg
beer i oveozuaoion for a2 dong time.
4o Sechome 3003, » privele gutded faym.
Se Schene w0 iy, g noit-guided privete scheme.
buring ks Zoornd sedip In LOSY pue new Canadian
schemes wans Lol aanad fyp anitoring becaase they are

the only schs 0 2o vas Dioughing.  These ore:

5. Sechem: .-, 1. Duh o tnder cuwltivation in 1981 for
the firp.

7o @chems 0. %7 to be put wider cultivation in
1983 for whe first time.

In addition, farming at xebaros village
will be monicored with the hope of Tinding out if thers
are any difrTcronces Yo hween the envirenmental impacts

of the tvo tvpes ov Yarming, mechanized and traditional.

{
v

B,  PRODUGT IOH:

1. gcheme Wo. 07 ; ¥t lies Lo the south of the
state farms' maiy

cany at Simaim,

Al
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It has an area of 1,500 feddens of which 500 feddans
are left fallow every year. The rotation is cotton-dura-
cotton. The acheme is now running an experiment to test
machine efficiency fof the caning four years by using three
tractors: one for 500 feddans, cne Por 800 and the third
for 1,000 feddans, and by keeping a camplete record of
each tractor's performence, e.g., number of work hours,
break-downs, spare parts, petrol consumption, etc.

i
1. Scheme No. 67 - putput H
Table 32
o )
: s " : Area cultivated; QOuiput : Yield per:
s Season ° crop B Peddana e : Feddan 3
1980/81 cotton 972 2,602 T 2.65
kantars kantars
1981/82 pura 872 3,501 L.02
sacks sacks

A e £ . = . T T == e = e o g e T s Sy T e 7 e S e = e Y iy = e i S g S (5L T T s st e 20 e
it a1 - e T e e e I e e e It e i A e e hint*—Seaid

2. geheme No, Lb ¢+ 1% lies' to the east of the state
farms'’ main camp. Tt hasjﬁbejsnme rotetion, fallow and
cultivation arca, and the same purpose of experiment as
that of scheme no. 67.

‘Scheme No. L4 Qutput
Table 33
s : Area cultvivated: OULput:Yield per red.:
2 Season s CrOFg ~__Y¥eddoms : gacks sacks 3
1981/82  pura 923 35793 h.11

= _=— e e D - e T e T e “':"‘:"‘_—“:‘-_-——‘=—:-_-:-—-:n_-=‘-2:"

3 Scheme No. 62 3 [t lies about 6.4 Xm. to the S, W
of the state farms® headquarters, Tts particulars are
the sam® as those of Scheme N0.67.
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0
3cheme No., 62 output
Table 34
tamn : : Areu : output T Yield/ 2
;SP&BOR | Crop | .\ tiuted = - .Feddan

1979/80 pura 1064 fiddans 7 232 sacks  6.B8sacks
1980/81 cotton 730 fsddans 2 290 kantars 3.lkantars
1981/82 pura 952 weddans 4 654 sacks 4.9 sacks

e e T e e e e S Tt e e T S e T o e e e T e TR e e e e S Tt e e D

Note: Tre decline(28%) in the productivity of dura.

4. Scheme No. 83 : 1t lies about 3 ¥ms. to the east

of the state farms® headquarters. It has an area of
1500 feddans, and it uses no fixed rotation. It is
provide& by the Mechanized Farming Corporation with fuel,
spare parts and repair of machinery, harvestors and
extension services. tThe former owner discontinued
cultivating the scheme in 1979; the M.F.c. terminated

his contract and the scheme was allotted to a new owner
as of the 1982/83 season.

Scherni: No. 83 ¢ Output
Table 35

gseason ; crop f cul%iiﬁ&&d output : %ggégnper :
1974/75 cesame fEﬁS feddans 60 sacks 0.3 sacks
- Dura 250 feddans 750 sacks 3 sacks
1975/76 sesame 100 Teddans 25 sacks 0.25 Backs
Dura 1090 Teddans 815 sacks 0.75 sacks
1976/77 Sesame 300 feddans 00 sacks 00 sacks
Dura 1200 feddans 1850 sacks 1.5 sacks

1977/78 sSesame - - -
Dura 550 feddans 1092 sacks 2.0 sacks

Note. The continuous deecline in the productivity of
sesame. Although the productivity of dura has
been on the rise, it is far below that in the
above state farms.
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5.  gcheme No. 2Lo ; It is situated gbout 20 Km. from
Gedaref along wWad Medani Road, and 1 gm. south of the
road. It was licensed in 1957/58 and started production
in the same year. 7Tts total area was originally 1000
feddans, extended to 1500 feddans in 1981/82,

Scheme No. 240 - output
Table 36
: : : Area s :
. Season : crop . cultivated output :Yleld per fedz

)
1980/81 Dpura 985 feddans 3500 sacks 3.55 sacks
1981/82 pura 1500 feddans 5563 sacks 3.77 sacks

_._:_....__:_._______.._____-__--__.___.._...________—._.__ — e e e s = e

6. Scheme No. 13 : Tt if the largest scheme in the

area. The canadians use heavy machinery and deep plough-
ing (L inches compared to 3 inches in the other schemes),
It 1s noticed that soil humidity is higher than in other
schemes. No run-off was noticed during the rainy season
rerhaps because of the high percolation rate of rain water,
It is thought, on the other hand, that deep ploughing may
result in more wind erosion of soil,

Scheme No. 13 . output
Table 37

Season : Cr0pf Cu?iisatcd

output *yield per fed}

1982/83 pura Looo feddans 23,000 sacks -5,75 sacks

O,

N
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TRADITIONAL VILLAGE,
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II. TRADITIONAL VILLAGES¢

_The’villages of ghireigana, Iddal Tein and Kabaros
were selected because of easy accessibility for the
study of land use over time, A more detailed study was
pursued for Kabaros village to identify changes which
have taken place since the first study of the village
in 1946. Land use patterns around yufir Sheheit and
along a transect 5,S.VW. of Gedaref Town were sketched,
All land use types (and sketch maps) were done during
June 1982, The word "forest" is used to denote any
association of trees, bushes or a combination of both,

A, CHIREIGANA VILLAGE::

It is located sbhout 10 km. south of Gedaref TOWNo
Types of land use are shown on the sketch map. The
northern parts of the khop and of the village perimeter

are over-grazed.

The two wells are dug on the bed of the khor. well
No.l 18 deserted while No.2 is in use. The denusity of
growth in a one hundred feet radius circle centred at

are of a heiph: of less than one foot. Growth density
shrubs of which altout Lo are of a height of less than
one foot., The drfference in denglty is due to the effect
of desertion on the regencration of shmebs around the
well No.l.

B, KABAROS VILLAGE: |

1. Tand Use:

It lies about 19 ¥m. S.S5,W, of gedaref Town. The
village porimeter (about 100 meters in width) is occu;
pied by small farms of maize. The vegetable garden in the
north has an area of about 1.8 feddans. Major types of
land use are shown on the sketch map.
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The ferest =t the foot of the hi1il and about one
kilometer west of the wllage . has the lfollowing mia Ly
tree specics at the follewing densities per s 59 x o,

meter area-

¢

Hashab it
Kitr 12
Habeil 11
La’ot 9
Sider 4

Dingil 3
Kadak E‘ﬁ
:fllyq'_l["j 57
The density of the amall forest between J, gabaros
and the xhor bed :5 106 trees 1n a 59 x 50 meter area.

The pre.nce of the perimeter of 3araf yillapge 1in
the north. J FKabarss 1n the sese and o Kar> in the east
has confined traditional cultvtvay.un e ihe area south o
the village,

When we . ompape the 1948 &0 e LA3% land use map

and sketch mup . -au dennily the folicwing changes

Kabares Village  Changes between 1948 and 1982

Diatance from galbiaro- Jiliage

Tabie 7 i o
SHINE SRRt een 1048 and 1982,

TITTRR AT el AT L et R TR L e R £ TS T3 i ot

t

048 0 1982 8
CEGY 2.4 Kkm 10.8 m
forest T.€ km 3.5 km
Reserved forest £5.3 km 17,0 km

Forest authorities estimate the Area of
unreserved forest which has been cleared in this area
between 1948 and 1982 at 120530 feddans.
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2o POPULATION:

The total population is ab
about L30 (547) are fomales,
is about 2.9,
the last five yeurs only 5

2

<

Migraticn 135 no

Loanl

village, and no one has migratad sut

The tribal composition 1s
Biderriyya about
Ma'agla about
Bargo about
Dago about
otners about

The age stracture 1s shown

Table  4a

AR e m—

Kabaros village
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cat 800 persons of whom

he anmasl rate of increase

{ sigmiticant, i.e., during

.
5

tres have micrated to the

of the village.

M e

wn the tablie below

Are structure

Age ¢roup

ec ze

5 N‘oc dt ¥ 7 H
o [

15 years and less
16-49

The occupa-ional structurs:
is as below:

1.
2,
3-
L,

2l verson.; are povoo -

Three shop vw.rs witd

at gedaref Guring dry

S5 Onc midwire.

L

Lo=50 persocs provids ca

260  35.00
370 U6.25
150 18.75

of the working population

over 9% are traditional cultivators,

L ainployees.,
also eultivators,

sual, low-paid labour

(%) No orne works in mechanized farming.
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The educational situation is shown in the table

below:
Table 4O
Kabaros Village 3 EBducational Structure
Level of Education * Male fFaualef Total
Primary 62 Lo 102
Junior High 14 3 17
Senior High 4 - L

The nearcct primary szhool is at El Saraf, about
6 km north of Kabaros; the nearest other schools are at
Gedaref. There are 20-30.children at school age but have not

found vetancies at school.

Building materials include poles, dura stalks‘and
thatech. There are no brick or mud bujldings, Fires
are rare. Mirewood 1s collected f'rom as ferr ereas as the
reserved forest 1.e, 17 kms distance,

3,  CULTIVATION:

Cultivaiion w+'ends for about 20 km. mainly south
of the village becuuse the land is rocky in both the
eastern and wester: areas, while to the north lies the
cultivation area of *he inhabitants of Bl Sarat,

The main crops are dura, sesane and dukhn, together
with maize which 1s gr #n on a very small area at the
edge of the village.

Size of farms, number of cultivators and main crops
are shown on the following table:



and
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Table 4%

thgros Vlllaggi

- aw e

;ng%ivaggrs ; Duf; m"j Focans é Dukchn g
20 25 and ovey i 5
8 20 1o 5
22 10 5 2,5
Majority . 5 5 2.5

Land rotation does not include fullow: dura-sesame
dukhn-dvra,

2) DURA;
TYPUsS grown are: ‘
1. "Daber" (wbite and of high price),
mostly for sale
2, Petareit
3s Akar
L. safrat
5. Mugud

= Mechanicsl ploughing is used in almost all cases,
Labour is mostly family labour, hut some wage
labour is nsed for weedinie and harvesting., The
averare caiitivator hires dabceur ror about 509 of
agricultura. operation., ‘Jomen do not take part
in agricultu:al operations. Oniy two cultivators
have used mechanical harvesting,

= Productivity we. in 1975 avrut 10 sacks per feddan,
but now it is only & sacre of dura. This indicates
that land quality h.e detericrated  and they
cultivate sesame to Promete the guality of apgrie
cultural land for production cf dura.

= "Buda" (a weed) reduces output but no damage is
done by birds,
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About half of the produce is usially sold, including
all the vroduce of the high-quality "dabapr" type.
The cost of production per sack 18 1,5,7.3% plus
family labour, The salwo brice ranges r'rom [Ls.15 to
Ls.25 per sack, depending on the scascn of sale.
Dura stalks are uscd as building nawterial and animal
feed,

b) SESALE.

Agricultural operationg und the labeurp sltuation are
the same as those of "dura", All the produre is
marketed at gedarefl Town although there i3 a nearby
0il miil, #he per feddan productivrity 1s about 1.5
sacks., The cost of produetron per saclk 18 about
Is.15 plug family labour, and wne sale price ranges
between I1,g.35 and La.bLl. dependiing on time of sale,

Despite 1ts high ret-rne and ready market 1t is
not cultivated as widely as “duara® because 1t needs
continucus attention, and all operations, especially
harvesting, must be promptly undertaken.

¢) DUKHN;
The agricultural season and labeur situation are the
same as abcve, The averare output 18 L sacks per
feddan. The cverage per sack cost of production is
about Ls.6 pius family labour, while its sale price
ranges between 1s.20 and Lz.25.

d) VEGETARLES:

A person who lives ai Ghireigana owns a 1l:7-feddan
vegetable gavrden n the northern edge of the village.
It is irrigated from a well "ﬂﬁﬁiﬂﬁ" and the water
is mechanically pumped. The main regetables grown
include tomatoes, egpblant. chilies and okra. part
of the produce is consumed locally while the greater

part is marketed at gedaref Town.



ke LIVESTOGK:

Figures given by the inhabitants are::

Cattle 220
Sheep 1o
yoats 160
nonkeys 70
camels b

These figures seem to be too low for what we have
ohserved .,

Livestock 1s sold only when cash is needed, partic-
ularly at the beginning of the cultivation sSeason

Graz.ng during cultivation season 13 1n the hills
and outside the cultivation zone. buring the dry veriod
animals graze i1 the fieids, Animals drink at the two
bore wells at the villape at the toilowing prices:

Cattle w.t. 60 per menth
Sheep P.t- 1% per munth
Goats D-t. LI per month
name’l r-t. 5 per drink
Dl €Y Pats L per drink

5. GUM TAPPING.
Nine persons «wn gum gardens outside the cultivation
zone; garden are. ranges from 50 to 150 feddans.
Those who do not own gardcona 4 ) YN “hare
basis: ¥ for tapper and 2 for ouner.
output 1s one suck per feddan (i.e. 2.5 kantars),
Price 18 I8.30 per =n°k opr Is. 12 per kantar,

C. EL GENNA BARA' GiDARLF TRANSECT -
The land use transect extends along the earth

road from Gedui.f 1u a §,5.%. direction for 16 km to
El Genna Bara. The transect was done in June 1982, i.e.,

40
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Just before or at the very onset of the rainy season, It
should be noted here that the rosd hetween the twoe sites
does change during and/or after che rainy season; thus
transects in subsequent vears mizght he a bit Aif ferent.

Four major types nf land ace Lve been 1dentified,

These are:

1. Over-grazed areas: Thene are mainly the
perineters ol' the Gedare! Town, Abul Naga
village and ¥l Genna Barna village, nani along
the roadl.

2. Traditional cultivation: liis is practised
wherever possible. After narvest time these
traditional farms are generally used as grazing
areas,

3. Pure "hashub" forest

L. Forest ot mixed species also providing some
grazing opportunities; the mixed forest is also
used as a source of firewood.

D. IDDAL TEIN VILLAGE

e

The viliare lies about % kms to thie NJILE, of
Gedarev Tovm, Th.: scople of the village agree that their
well hus copious water and thag during the drv season no
less than 1000 camels are watered here every day, This
may be so because during our ly-hour visit we counted €19
ceamels around the well, Over 2407 oo these canel s are
owned by the resident: of the villare. The well is also
used to irripzate (by mechonic:l means) two verwstable

gardens,

The major types of land use arcund the village are
shown on the sketch map. These ave

1. Trauditional caltivacion anl srazing
2. Overgrazed area
3. Vegetable gardens

4. Forest and grazing
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Serious overgrazing extends for <bout 1,1 kms, arourd
the well. The tree growth is spar=se ond is confined Lo a
narrow strip on the northern hill. The southern hill is

bare of trecz and bushes cun rdivy be seen,

E. HA®IR SHRHEIT:

Land use typeo around Hafir Sheheit in June 1982 are
shown on the sketch map., The four types of land use
identified are:

1, Overyrazing

2. Mixed cultivation and grazing

3. Mixed cultivation and forest

L, Forest

It was noticed that land degradation in the area
between Sheheii village and the khor is higher than beyond
the khor. The sketch map also shows very clezrly that the
intensity of land deterioration increases towards the hafir,



FIG.21 HAFID SHEHEIT,LAND USE,JunE 1982
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SECTION III

G EDAREF TOWN
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I1I. GEDAREDF TOWN

' A, hatory

The town was first established i1n ateout 1300 when
Saad El Dhibayani moved i1ntc the aresa and built the firast
huts, His tribe, El Dhibsavaniyy=, now ljvea at Assar
villapge, some 6 km. from Gel.refl It was first culled
"Gedarei Saad" hecause 1t was surrcunded bty 8 sroup of hills
taking the shape of " % 5,—3 " In 1840 Al lak Nimer
stayed at the villape on his way to Ttniopia and established
Hilat al Malik. In 1565 Ahmed Abu Sin migrated to the
village and estublished Delm Hamad; then Al S ti a4l Acrwgq
cane and est=blished the hai (quarteir) which is naned after
him,

After the buolle of Gallabat in 1889 Al lour Anguara
and his soldiers built & psrt of the town and cualled 1t
Deim al-Nour. After the Anglo-Egyptian ~onquest of the
Sudan, Bakr Mustafa wag encouraged by Sultsn Almed Fadl
to move from Karku, eventusally he cane und estshiished
Deim Bakkur

B, Land Use
A transect wuas made to monitor land use changes on

the area south of the town. See the 1982 types of land
use on the sketeh map.

C. Pgpulation
1955/56 17,537 persons
1973/ /L 66,200 persons
1676 (estimate) 122,000 persons
1982 (estimate) 105,000 peresns

The annual rate of increase 1s about 10%, 7.5%
resulting from immigration and 2,5% from natural increase,
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The three major tribal groips are the ga’alin., the
Beja and the Shukriyya; minor groups come fram southern
and western sudan. A good pronoption of the population
is constituted of Eritreans, other sthicpiuans, chadlans
and Hawsa. people of sunilur triial or peouraphicai
origin tend to live turether, €.va, Hal AL Melil aad
Gubarab are mostly veeupled by Ga‘alin. Har Al parno by
the RParno, Hai Suakin by easterin oudan trives, Dar al-
Salam by Fritreans, and Ha1 O:tober by Hawsa.

D. Expansion and Planning

Gedaret has become the largest tewn 10 passala
Province, Recause of the high rate of Immigration,
Gedaref has expanded significantly. 1n 1970 the area
ocdupied by the town was estimated at 22 3q.km, but now
it occupies an sreu of about Lo sq.km, i.e,.an increase
of 82¢ in 12 years.

Town planning has recently been introduced. The
Planned parts o the town are the more extensive and
more populated parts.

In 1975 about 85¢ of the town was unplanned. The
various parts of the town were {the numerals correspond
with those used on the map):

+» Planned

First class: (4) Diem Hamad (!) E1 Khama
Second " 3 ;7) Deim E1 Nur (6) E1 Asra (L) Deim Hamad
() Hai E1 Muwazafin {1) E1 ghama
(7, petm E1 Nur (6) Ei Asra (2) El Meide
(3) E1 Ganalen (L0 El sSadaqa
(8) L Ma‘asir North ‘
Fourth " ¢ (36) Deun El Nur South {52} El Masageen
(13) Ei Matar {22) imtidad El Matar
(28) 1mtidad El gamhuriyya
(49) Imtidad karfis

Third ®

S0
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Flg22. GEDAREF TOWN, 1376 & 1982,

RalwAY LINE. 2MD CLASS.

,/ Y HORS. IAD CLASS.
D1 RESIDENTIAL UNITS, EATH CLASS.
|Towns BounDaRy. UNPLANNED
1ST CLASS, NON —-RESIDCHTIAL UNITS,

u—'-e-:sg;- NEXT TWQ PAGES,



11.
12.
13,
.
15.
16,
17.
18,
19.
20.
21.
2z,
23,
2l .
25,
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KEY FOR_GEDAREF TOWN  MAP

Halr E1 Khamn

Hai =1 Meidan

Hail £l ganaien
Deim Hamad

Hoi 1 Mouvuzafin
Hair F1 Asra

beim g1 Nuv

Hair E1 Maasir (N)
Hal E1 Mufargaat
Hai pueina ®&y
Hair =1 Maasir (8)
Hair E1 Nazir

Hai ¥l Matar

Hai Rarno

Hai ®1 Tassara
Hair E1l Zaraieb (I)
Karari

Khor Magadim

Hai Karfis

Wad E1 Kubaip

HJai Badouba

i1 Matar ext.

Hai Bl sufi
Abbayo

1.1 Malik

26.-
27.
28,
29.
3Ca

36.
37.
38,
39,
Lo-
bi.

L6,
L47.
L8.
L9.
50.

@1 jubarab
Taraaona

Hal 11 Gamhuriya (i)
Hai Abakur Girbril
Hai E1 Danagla
Qetober R
October y.

El Thawra

El zarai1eb (2)
E1l mMatamir

Dewn EX Nur (3)
Suaiin

Saiurat Rl Rey
Wl Tawerdat

Pl cadaga

Malin souk

014 Cereals Scuk
New (ereals Souk
0ld Tand. Area
New Ind. Area
Stores

Silo

Military Area
Kartfis ext.

El camhuriya (8)

“\:A
U
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GEDARFF TOWN LXTENS ION.

1976 o 1982 i

o e . ——— e as

A.Planned pesidential UnitséﬁAnglagggd nesidential Units:

1st class: (1) (4) 1st class.
2nd. class: (1) (4) (5) end  Class; (20)
(6) (7)
3rd class; (2) (3) (6) 3rd class: (9) (10) (14)
(7) (8) (k) (19)
Lth class;(13)(22)(28) ]uth class; (17)
(36)(49)
B.Unplanned Residential B.Unpianned Residential
units; ™ - UnitsT

lst class: (9) (10) (12) {lst (lass:
(1) 26y
2nd class:(18) 119) (20) {2nd class; (11) (15) (21)
(23) (?4)

3rd Glass;(26) (29) (30) !3ra class: (27) (34) (37)
(31) (32)

Lth class:(33) (35) (38) [Lth. class; (39)
(50) (25)

:":—:_:-:_:-':—:“:_:"' :“‘:W:‘“:wzl“:‘:’:“' ':"".:““‘:“:"":“:'-‘:“‘:“":_:D:“' ::““'.J




2..

b,

Non-Residential areas

The non-residential areas included the main market
(41l)y the old cereal market (42), the new cereal
market (43). the industrial area {445, the military
area (i48)  the stores (4d) and the silo (47},

Unplanned

(31)&(32) Hai October; {3p) E! Danaxla;
33) E1 Thawra; (10) Ruweins; (%) E1 Mufargs - at;
) (10, {
(26) E1 ncubarab; (23) El Sui» Bl Azraq. {i2) Hai-

\

El Nazir; {50) E1 gamhurivia Norih, {51) BY camhuriyya

South: {(14) Hail El Barac 3T Kariis, 295 Deam
Bakkur; {20) wad Bl Kub:ier 2=y Ha: &0 mMagik,

(38) salaman Rl Bei; (2h) Avtagys Hortw, (24) Abbayo
South; (16) El zaraieb: {18) ghor mapadeim: .

(35) E1 Matameer.

Changes between 1976 and 198, .aslude .

(a) wad Tl Kibler was plannet as a sacond class area.
(b) The following were pianned as third class areas.

Fl Mufarga®at. Ruwelna and gat Bl paro.s.
(c) Imtiisl yarfis was prunoted to the third elass.
(d) Karar: [.7), a new extension. was planned as a
fourth «liass area.
(e) New unplanned extensions i1nclude
(37) suawvin, (27} Taradsuns. (i1} 11 Ma 'asir
gouth, (i.) El Kassura. {3%; E1 Taweidhat,
(34) E1 zaraieb., (o) ana {2%) El Baduba.
(£) A new indusirial area (4%) has been built,

Area and Building vateriai

(a) The area of the houses in the different classes
. 2 2
are 750 m~ for the first, 600 m~ for the second,
and Loo mz for the third and fourth.
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5.

E,

(b) All first class houses are built of consrete
stones and burnt brioks {Ti1xed materials), Most
houses 1n the sccond class apre of f1xed material
while somz are of unfixed materials, 1n the
third class must houses arce of rass; wood -
metailic sheets  and croop residues (unfixed
materials) while some ave of I'ixed material.
ALl houses in the curth -~lase ere turlt of
unfixed materialg

Wil aitdings S %hare made of grasses and
agricultural residues, 3¢ of lurnt vricka, i%
of stone, 0.75% of concrete and 0. 257 of wood

and metalils sheets.

Housing Stocw

igar Eopulation Housing Stock
1955,66 175537 933
3973, 70 65 ;200 3,367
2375 122,000 15443
1982 295,000 24,709

Some R« 'f'-'!._O'ml < Daca

1. Businecsy
About 909 ,f bLosinessmen are involved in the

agricultural sec’.r and the remaining 0% are concerned

with commerce and trade. construction; tlrausport and

industry. The ma: cormeroia Cropg are dura, sesame,

gum aravlc. and con o,

The main indust: es aprs.

1. candy (tahniyya) - uses a generator for power
2, Soap - two factories

3. Cement tiies

L., 011 mil1

5. Agricultural implements

6- A small workshop

7. 1lce

8. 565 Grinhs



Many applications for more :ndustries luve been
approved, but these i1ndustiries htave not been established
because therr owners arpue that they have not been able
to get the required hard currensy and that the industrial
arfa has not vet heen vprovided e tn the basie services of
electricity and water. fTPhus most of these factory buildings

are now used for storave.

2. pav.o ' Income

Table 4.

FArUEra’ petupns from various Crops (Ls-)

: e " Sesame  © sum ‘gottén ¢ potal :
T 4 ot L A8 o 140 PP L e 3 At e At . LS 5 o et 28 et ¢ it 3 a7 4 o

8 13.0066.633
) - 228 15 282,488

D
e

L975/75

1976/7/ ? ro99 - ':,f‘B " . 7(‘(" R _f»"\i\" RTaP

L s
b, ik

1977778 ToBhO 000 9, 18 0 FHOOZ06 B30 089 14 306 365
1978/79 12.775.28% L, 7L . 50% EHG S0 7027 18,351,108

534 2L.91F L6 .893,979
LQ.278,783

B O L T O Y

1979780 24 =% 230 L ulin i 774

. s e mew 2l

3. Royalties

For the ycar '980/81
Ls. 7,083,218
Gihana L8, 615,029
(thers Ls. 566, 8L2
Tctal

The ushur and girane (o to the Regional government

A

while the other local :axes go to nedsref town.

L4, Transport

Length of paved roads 1s 12 7430 meters.
Length of urpaved roals 15 B.iLR0 melers.-

Recause of the numerous khnors which traverse the town,

bridges are very essential. Thert ave 1o bridges, about 7
of them in need <! urgent repair. The bridges are old;

Wb
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weak and narrow they cannot core with the increasing
number of heavy trucks necessary for the increasing
commercial role of the town,

The number of caryyg in the town were:

Privite carg 560
Taxio 178
Smull vang 6 30

Busges connecting the town
to Kussala, yag lieduni,
Knurtoum und New Halfa 40
Many trucks and lorries are around.
Weekly consumption of tucl, except for trucks ang
lorries, was avout 12,000 zuallons,

F. Educaticn
1. Before 1950
JTable 43
: R "z Wo. OF schools s
;  Level i lGT € Fomal ez Total 1
Primary 3 1 4
Intermediate 2 1 1
2, 1979 Table 44
3 _ sNo,of schoolss o of students . 2
;. Level ¥ x iTotal M i F_ . mote). Hemarks
Primary 2477 4B 7651 £985 146 15 Concentrated

in the southe.
ern part,
Jurior high 6 5 13 1753 1154 2907 411 in sou th
except twc.
Senior high 3 1 4 694 250 944 All over the
town,
I1literacy 21 .« 21 840 -~ 840 Government
employees only,
Kindergartens 17 500 Concentrated

in rich area
and areas of

S R e S e i S e e o CIPLOY €880
M = Male F = Female

.Q&{
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3, 1982
dable 4%
2 Level -No. of schoolax ~No” ol students A IS
s s M F:Total ;W F Total :teachers:
Primary 2624 50 BeaT 8036 16683 400
Junior high 7 5 oy 2.50 1890 4420 i
Senior high {4\ ! ¢

(%) Irclucing one techricsl and one commercial school,

In every school., except the teclirical. there are
nirht clagses [ Teacher “3 Union)

There are 20 cultural anpd sports clubs, a cinema and

one thevtre {(1n the milltary zsireal.

G. MNecical! Servicen

1., Clinic facidities, 1682,
There 2re two hospitals, a civil and a military,
The civil nogpital {1982)
The number of medical personnel: 13 specialists
37 general
8 technicians
233 ~ther nedical
taff
Nun-medical ytalf: 99
Mumber of beda: 391
6 pharmacies .u tLs town
2 health centr = at I'olice Station and silo
3 dressing stations
\ maternity/child centre
L mid-wife school
1 nursing school

2, Public Health
a) 1976

The drainage system is limited and uncovered and formsg
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a favourable environment or the breeding of
1o8quitves and flies, Had 1t nog been for the
excellent nstaral casiowes’ drainace systen,

the towun weml i inve oo Lo o Dol a

Dai1ly rarbtage o aboul 100 culiic metres;: number
ol worzers (85) can mect anly § o0 the needs.
Partiermore o 4 00 the Do teicte are out of orders

There oe anly 4 tractoers andt 0 tpailers,
here aro oo small otunkers Lot pid of the
waste Lator oo llected sa drtebes :n f1he residential

and 1ndustrial areas,

The treaiment ot human waste s preblematioc, The
hyf_}j en.¢ lavatories cenahl lute ghout —zo’.f of the
reeds ol the oo 3597 of the remainder are dug
ditsnes, and fge post e buoets,  Thece ape

Ly %00 buckste

Capive

3 tractors

+

0L night so01l workeres

[

bj 3982
L,000 Lt *k3vs
2 tanks
3 tractrys
61 night so1l workers
54 garbose collestion workers, & of what 1is
neede:.
In 197¢ buckets were emptied every day, but in 1982

they are empt:el twice a week,

A lot of peopie, <upemrually 1n the unplanned areas,

s and they uge the khors,

have no dait::

The use of buckets has been delegalized since 1976,
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H. water

Before 1970 the town was supplied by water through
Pipes from aAbu el Wara desp bore wells at a rate of
about 1300 cu.mm/dey. Irn 1970 o woter station was
established at ghowak and 1% 1s supposed to supply the
town with 1¢, 000 cu.m/day (= willion ;jallons). The
current dalily reed 1 avout 15 000 <0 w/dar The water
actually pipcd to the town varied between 8,000 cu,m/day
under rermal conditions and 6,000 cu.m/day under abnormal
conditiore, 1.e., when electricity 1s insufficient ard/or

the Athara water level 15 low.

n 1972 an attempt was made to reopen At el Naga IT
wells, 8 of which were found in mood shape Financial
problems have inhidited this attempt.

“stribution

About 5,600 houses use piped water inside the complex,
in eddition to government mnd other offices, factories,
silo, etc., For other areas 61 water centres have been
constructel or Hieip use.

a) Thosc which pet 1007 of their reeds vrom piped
wator
1) ®1 Mradan  (2) ELl Genaiyn (3) Deim Yumad
{

L) 11 asva 5) El Khama  (6) Bl Muwazsteen.

b) Those whi. . &b about 505 of their water
requiremer ~ {ror pipes and 0T fron water centress
1) E1 Ma‘as o (2) Deim ul Nur () Ruweina
L) Hai EI ro.i% (%) 71 nemnveivya (6) peim Brikur
7) Her 1 oot

c) 15¢ from pipe: and EL7 Ppoan water coniras:

1) Imtidad Rl tatar (7)) raefis ¢ 3) Im*idad Karfis
L) Hai Elpezir (5) parar: (%) BY whowra
7) salamt F1 rei (8) 71 nubnarat.

d) All other residential @weac derend or witer centres,
Compare <this dig*ributinn with the clagsification
of residential area in the map.

A water sample was taken, but lack of facilities
inhibited th» intended bacterial and chemical- analysis,
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1. Electrlg£§X

The town's demand for electricity before 1972 was
met independently by public and pbrivate generators. In
1972 the pubi:c Flectricity an? 'yvater dorporation came
into beinrs ¢ cater for this service. The town, which
gets it clecteio power froan ghashm ¥ 1icba Mam
electricity prlant, used to pet 1o« 1o Kow, which was
sufficient Of rhts 1000-1200 F Y., abeut 00 are used
by the woter aoyely station al chaway duviang the day,
but durins; the nisht the full capacity 18 directed to

the towi

Wit e recent oxpansion of the town. the aupply
of electiriz pswer has become very mnsulficient. Deficiency
is eslimated zi abnut 1200 K.w. All non residential areas
are provided with electricity. Residential apreas supplied
with elecuricity are 2 Khama, Dewnm Hamad, Fl Asra,; Deilm
El Nur, El funaien, w1 Meidan, Bl Maasir North. Hal El-
Nezir, and Deium Bavinu. Abuel Haga villace is also provided

with eleatriczity
J: Rire Incidencs

Nunoncr of " ses during 1975/76 and 1980/81
Table a#h

3 TR reE o I975/76 3 I980/81 :
Fl Matar 36 29
El Meudan 1 3
El Aszra 5 5
Fl canaien 4 3
Bl Khama 2 -
Deim Hamad - L
El Yasapgeen 2 1
Fl Malasir 1 3
Deim 1wl pur “outh 12 20
Other Plannecd area - L6
Deim pakkur 39 3L
Hai Tl Nazir 10 4
Karfis 12 8
El sufi 71 Azrag 9 2
Salamat k1 BRei 28 20
El Mufaraga‘at 8
El Gamburiyya 13 17
El gubarab 9 6
I 2
Ruwe ina 1 7 cont, .

Y



Table 45(cont.)

R Area . 1975776 T I98G78T
E1l Thawra 2 1
Karari - 7
Suakin 2 y
Other Unplanned areas 35 4l

Total

[\
=
n
N
(o]
O

The fire season starys 1u Decemier. Fire incidcnce
increases to attain its maxzimum in April after which it
starts to decline to a minimum v Aupust,

In 198¢,/81 abont 767 of all fires oceurred 1n the
unplanned parts of the town he-ause

1) Fouscs are Lutlt mestly o grass. 3traw and
crop residues

2) streets are so narrew and winding that firemen
cannnt easily et to the tires .

3) lack of vater pipelines, water for extinguishing
the fire has to be brought froem other parts of
the town.

The houses and buildings which caurht {t1e totalled
53U4; the total ‘'+ss amounted to Lo, 37 930 Had 1t not
been for the «fi.r-ia of the firemen. total ioss would have
reached Ls.186 9un

Fire incidencs is generally high 1n areas occupied by
Ethiopian refugees Like Deim F) Hur. and in areas occupied
by a mix of ethnic ; roups like Salamat 1l Bel which 18

occupied by Hausa, C! dxans. Ethiop:ians and Sudanese.

Firemen and relat2i personnrel! total 102 for all
Kassala Province, out c. this 66 are for Gedaref Town.

There arc only 3 {irc cars. and more than one fire
may break at the same time.

To overcome the water problem six 100--ton water tanks
have been established in those parts of the town with high
fire incidence. fThesz are to be used for this purpose only,
but water is often insufficient.
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¥. Urban crime

Table 47

i fone of grime ‘Jan.-April. 1982 :
Assauit, Ar.svous Hurt

{including rape: 107
Homoeide 1o
Robbe:r~ gn Thelts 305

Druys and “eapong possession 25
Prestitubion 103
Alcokol-related crimes 149

Otlhers Lo6

Total 1,145

Major reasons for increase in urban crires

1) Unempleyment s The unemployed compared to the
registered labour Torce amounted to 9% in
1967 »ut to 28% in 1971.

2) Migrants’ failure to adapt to and be integrated
into the ney canmunity.

3) The larre number of seasonal migrants coning
durirp iand clearing and harvesting of mecha-
nlzedtarms.

b4) The groat diversity of ethnic, tribal and
culturs ' backgrounds of migrants,

5) Most misrants are young males (so sex
imbalanze; and pcverty of wanen gives rise
to prostiti:tion.

6) Because hou-ing comditions are poor, children
often spend their time in the streets and
public syuares, unsupervised by their parents,
where they are liable to pick up delinguent
behaviour,
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Floods

1. 1973 Flood: Following the 1973 flood, a
committee was formed to look into the reasons
and to recommend protective measures.- The major
recanmendaticns included .

a) Prohibiteon o sliomare diren. careare and
any meter:al anto the yFhorst reds.,

b) A1l new buildinrre seaoulld bLe no less than
50 m. awar freem the rhors,

c) construct:on of bridres across the Khor
should t¢ preceded by all arproprlate
stndies.

d) The natural erise of the Fhor shenld not
be modifi2d witheut tne proper hydrolorical
studies,

e) The maintenana: of £X150in0 brmd es und
clearance o' the khor bed,

None of these recommendations were implemen ted.

2, 1982 plocd: & devastating i11e.4 S0t the town
in August 1982,
a) Losses: Itens atrected jucluded :
1290 hmts - totally lost
ok hote - 509 dsmaced
1702 wociws - (Fiwrnuk)
251 c¢hraw/grass enclosures
23 Z:ac enclosures
S Tized util tace

temprary 1Lilitie o

(oY)

79 percc.nl rorg
39 pardens and yells
93 cther 1tems

Total loss has wen estimated at Ls.1l.6 million.
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b) Areas affected:
The distribution of value of damage is as
follows:

Lo .
Govermment burldings 33.985
Bl jamhuriyya 282.900
Ikl Mufarga at , 230,168
Fl Matar and Hai RI parne FUE NN
Hai E1 Nazir 141,190
October 91,200
2l Guanolen 68,550
Delui pbaklure L9 6E2
E1l Asra 77.850
E1l Meidan 33,300
Deim Huuwrad 35: 70k
El Thawra 21.650
Karfis 18,712
Deim E1 Nur 15,950
Ruweinsa 27.660
El Zarsich 2.500
Salamat E1 gei 3,350
El Dancgla 750
El Mo aaip 700
Suakin 700
El suf: El1 Azraq — 300
TOTAL 1,581,481

eSS

.¢) Causes:

i) rainfali .

The town reveived 663,7 mm of rain in 1975 and
599.3 in 1982, but no flood occurred in 1975, The
difference 1s that most of the 1982 rainfall
boured during a shert period.,

August of 197% vwitnessed 193 mm (29% of the
annual total), while for Apugust 1982 the figure
was 342 (579 of the annual total), More signifi-
cant was that the first three days of the 1982
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flood had 30.70 and 100 mm of rain respectively,
i.e., 61% of August's total or 359" of the annual
total. ‘

i1) peforestation of catchment areas:

Expansion of mechanized farming on traditional
agricultural land has pushed peasants to clear
higher areas of Dalasa which is the catchment area
of the two branches of the khor Th¢ removal of
trees deprived the areca of many protective measures.
As a result, most of the rain water finds 1ts way
to the khors and runs at a high eroding speed. This
has widened the khor bed from about 20 to 50 meters.

1i1) The coursc of one khor has bLeen modified
inside the town to meet the other st 90" The khor
which comes first may block the other causing its
water to overflow the banks  This has alsc i1ncreased
the ercesion process, threatening this part of the
town,

iv) The local town planners add that the unplanned

expansion of the town, which did not follow the
contour lines, has encroached on the water courses
in the tovwn

v) The Nedani-Kassala Highway has blocked the
natural drainage system of the town (the khor),

d) Recommended Solutions;

i) The 1973 recommendations
ii) widening of the railway bridges
111) Meking a protection drain around the town
iv) construction of a dam in Dalasa area to
reduce water flow into the town and to make
water available for people in that area.

-
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IV. SOILS

A.  SITES

Samplc sites have been selected in such a way as
to see whether the differenr iypes of land use and
different maragements have the snme or different
impacts on the soil,

a) Sampe No. 67: fran mechan 1zed scheme No.67; the
site 1s 1257 from the north-west
corner of the tsy.m ant at s distance
of one km,

b) sampe No.  Ll; from meohar.zed ochems fo.L4, the
site 1z at 507 fron the south west

corner ot the farm. and a distance
of one km,

¢) Sample No.6Z A; from mechanized farm No 62y the site
is 260V ang Lo v Trem the northeeast

-~

corngr nf the Farmnm.

d) sample Nec.. 2 8: from mechanived scheme No.62, thn
site 15 one km and aut 240" fron the
north-east corner of the farm.

e) sample No. 83; from mechan ized scheme No.83; the
site 1s Lo meizrs Trom the nopthe
eastera corner of the farm and at
210°.

f) sample No. 2L0: “rom mechonized ferm Ne.2LO; site
iz at a distance of 45 meterps from
the north eantern corner of the hafir,

g) sample No. KC: from Kabaros area; the site 1s at the

' beginning of the traditionally cultie

vated area.

h) sample No. KB: from Kabarss urea; the site 1s 2.5 kms
from site of sample KCa

1) sample No. Ka: from Kabaros area; 2.5 kms from sample
KCs on a regenc_ated bush land.
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J) sample Mo, 13¢ Tpar She oui wi o mecharnised farm No.13
which was under ltivaticn last season.

k) sample No. 31: from the Canadian mechanized schene No.3l
which w111l be put under production fop

tr  first time rext season.

B. INTRODUCTION .
Soils in the vicinity oi nedaref have bheen described
by Tothill (1948) as ths oldest so1l in the sudan. "Despite
the subjectr ity of this statement., 1t is reneral ly
s2d on a degradational

believed that *hesc snils have doveln
Plain" unlike thoso of the central atay plaan.  Their

origin, rowcver, ia still acrmi,oversig )

dherens Tothill (2947%) desvnstrated that they are

partly residual, myler {19%2) nelieved that they were

originally from weathered hocaliin lavas.

The soils teveloped on ohi., derpadational plain are

characterized by beins mostis meritmoriliconitiz, dark,

alkaline,; usually cainnrecus 24 cracying clay notahle
Tor their Jlow oveanic corbon o 107 maxton and
Rerry (1978) helieve thal il& ciay must have formed during
a previous wei' v climate. Ths sbservel diangpes in several
clay properties .n relaticn to current ra:nfall sugrsst a
balanze between the so1l and 1he cverhead climate. wor
instance, clay content tends bto increase mepe in areas of
higher rainfall t..n in dvicr nieas (-3, retention
of clay, decrease 11 nalt content and pn a1¢ alsc observed
in areas of higher 1:antall.

on the open clay ;lain nearchadamtaliya (west of
Gedaref) there is enou;h evidence of mixed. though local,
brovenance for the z2lay. Qlivine and ¢=20lites dAiminish
downslope fram thelr source and semetimes after the contact
with basement complex 1s passed. gquartz and hornblende are

found near the suprface.

C. SOIL_SURVEY RESULTS:
A semi-detailed soil survey and land suitability
classification was conducted bty Buraymah (1976) for

N
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Ghadambaliya arca. The dominaut soils are typical
vertsoils with deep crackinyg, sslf mulching, moderatcly
well drained profiles and ivgh clay contents (70-80%).
They are of high cation orehwnge capacities and high

base saturation. mild reuctions and none to slightly
calcareous matrrces, non-ono e, pou-sodic and salt free.
The latter phenomenon indic.oles that these soils, despite
theily very 1cu bermeability. underzo sufficient leaching

to keep the sults at a faviourable level.

The survey aiso showzd that the naturdl fertility of
these soilu, particularly wnosrogen (N), phosphorous (P),
and orgamic matters 18 low ‘P .5 L./ - 3.4 pom comparable
to 1e4 = 4.5 ppm in the Germirar, Addition of nitrogenous
fertilizers s necessary tu wurrote bhe fertility status

A

of these soila. Potassiuw -4 2iceie 1s satvisfactory.

Scuthaern Gedaref sosls difier trom those of
Ghadambaliya. The former hove o goester swelling capacity
and higher available water coapacitv bub still within a
Tavoarable range for racnisd orueul sure if precipitation
iy adequate, ‘ivdraulic conluciivity 19 low or very low

in ali soals, a cormon fenrice of =11 heavy clay soils.

Onze thowe soils are sature 2¢ nud the cracks. close, they
deﬁelﬂp a very low internal cias uapre. Compared to the soils
of Ghadambaliya, tThe southera Usdaref soils have a bebdter
infiltration rate. The obsarved roduction in the
infiltragion rate of CGhadwatsitva vcoils is due to the

fact that they have bien under mechanized farming for

over 30 years. Compac!icrn .o cieavly seen in the field
in.the so:la of Shuheit o
conduetiviny {E.C.) -and wxchungeuble sodium percentage

o

chete Texsure, electrical

{ESP) ere similar in both woil 4ypes.

Lo

The soxls of Ghadambaliya {Scheme No.240, K.6) have
been clasgitied by Buraymsh as moderatelv sHilatla for

D, SUITABILITY FOR CROP i

dura production. Yields iiucinate acce .- i0g 10 the smount
and distribotion of rainfali., In 141 vast few year:
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rainfall in the area fluctuated between 300 and 400 mm.

The 1976/77 season witnesued the lowest dura yields in
Ghadambaliya area (152.9 K¢/fed.). There are minor physical
as well as chemical limitations for the use of these soils
for cottons, dura or sesome cultivation. The physical
limitation, as meationed earlier, 1s the —cor infiltration
rate {1.5 to 2.6 en/h). Hutrient status, bhoth N &2 P, 15
unsatisfactory and requilres fertilizer applicablor, Aucerde
ing to the FAQ (1976} surtability clasciiieatbion currently
used in the Sudan, the soils of Ghadambaliva area can be
classed as 82 (high to moderate yields with minor rhysical

limitations).

E. TREND ANALYSIS:

Soil samples have been collected from selected soils
at Kabaros (Chadambaliya area) in 1976 and 1982 with the
air »f detecting any trends caused by environmental and
cul tural changes, The analytical results of soil samples
taken zn 1676 (see ftabla below) indicate that the soils of
Kabaros are slightly alkaline with no salt accunulation.
Saturation percentage (S.P.) at the gtart of cultivation
{with the exc.-psicn of cchems No.240) was over 1009
throughout, The solls showed no sigans of saltbt hazard and
the exchangeable o~ dium per cent showed no detrimental
effect on crep production, if being very iow. Oation
exchange capacity was generally arcand 80 meg/100 g
suggesting adequate supply of macrao-nntrients in these
soils. Clay centeni was cver 90% with sand and silt barely
reaching 5. Scheme /0.240 was the only exception with low
amounits ol clay wund G . The table below chows that the
fertility status in 1970 wes generally low with hardly any
gignificant variability with deprvh., Exchangeable sodium
per cent (ESP) and sodium absorpiion ratio (SAR) are
significantly higher, between 30~60 cm, but S.P. 13 lower.

Signifilcant chuanges have oceurred fror * .7 to December
1982, Tne 1982 tables show ihal gmmple KB and Kabaros I
{(Mey and December 1982, respeciivery) have 21llered greatly
in two m=in physical characteristics that influence crop
production: Saturation Percentage (S.P.) and texture
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(compare the two tables), The drop in ~.p., fram 1037,8
to 92.29 requires an explanation. More sirnificant 13
the chanpe in clay content from 96 %' in Vay to 569 1n
Decenber and n subsequent increase 1in coarser particles
(five send and si1t), Reéesults ol unalysias Trom ¥C also
showed hipher 5.7, (111.9) and hirh clay content (95¢).
These resulte are similar to those of FA {control samples)

in May

camples fron 2cheme Yoo 240 showed © P, of 807,
cvry of G0, and clay content sliphtly over 7¢5° 1n May
In December !942 thie scheme showed a sharp drop in a.p
(55-57) and m increase in fine sand and 311t percentages.
Soluble salts are mostly solium whose S9AR showed a rise to
1o during this period. Similar <han.we have bech observed
at schemes Mo 4b and 62, It is generally believel that the
long veriod of cultivation coupled with a siynificant drop
in rainfall have resulted in physical a3 well as chenical
deterioration of the soils of Gtadanbaliva arvea. The
decrease in clay content is prol:dbly cuused either hy the
wddition of fine sand by deflgtion fran more northerly
arid area, or the degradational eitect on this plain has
resulted in clay transportation dewnslope. The former
speculation se=ms to sult the ever inereasing aridity in
this once humid area.
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Gl 4 e S

Gedaref Distriect. Soil Analysis (yay 1982)

Let

dQ\

2 3 ® H -z _.SOLUBLE AFTCNS /L souUPIE CATICES : 87T i

;sample’ sp 1 P gambos/ G0y B0y D oI | sul | mer Doatt Tt ogt f

H i . < 5 2
KC 11,2 7.5 . .7 30 LXE 07T 1.3 1.73 0 o012 .07
20 78.2 .37  a,28 .95 fe2l 0 2.25 3,48 1.00  0.60  0.05
KB 103.8 6.50 0.13 .67 043 0.87 0.5 0. 31 0.03
_‘ﬁA loi.2 772 0,22 0.09 1.67 3.02 1.7 1.21  o0.59 .ok
83 103.7 7:60 0, 32 1.73 1.17 1.04 2.51 1.11 0. 19 0.03
67 1c0 7-12 0,31 0.74 1.00 2.23  1.74 1.1t 1.0 0.03
Ly 112.6 7.28 26 1.00 2.60 ©0.87 2.00 0.07 0.03
624 30, 7.85 0,42 2.17 150 1,16 3,48 1.20 0.10 0.05
62p ai.2 6.62 .20 i1.25 i1 08 0. 87 1.11 Q.29 Q.06
conten/ae



Table 48(cont.)

H : TOTAL SCLUBIE RXH. : S.E:.C.

: s PARTICLI=GIZF ANALVSIS T

:100/g -lce/g 2 loo/g 2 T A ; " : -~ g
XC 0.31 0. 16 0.15 7G. 30 0.19 .97 Z.88 56.15
240 0.85 .27 0.58 5de 5 1.00 15.02 13,5k 71.44
KB 0-34 0.09 0.2 7914 0. 32 15.60 1.63 96. 51
KA 0.43 0,15 0,25 78.43 0. 32 1.49 2.86 95.65
83 0.82 .27 0.55 78.36 Q.70 1.58 2.86 5.56
67 0.50 0.17 0.33 7975 0.41 2. 74 726
Ly c.28 0.1¢ 0.18 77-94 0.23 2:.11 2.84 95.05
62A 0.99 .31 .68 782.93 0. 86 2.89 2. 89 96.25
628 1.22 0.97 0.25 76.08 Q.33 1.49 5.73 22.78

EC = FKabarcs Village:: “tart of cultivation on we3tern side.
KB = Kabaros village: A trad:i:ticnal fam i< km to the 2.77.) under continucus cultivation.
KA

]

Kabaros VvVillage: Tand under bush and had rnct been cultivated for the previous two
seasons (Ccontrol),

62B= Forest near state farm No0.62 (Control).

et
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Table ﬁg

Gedaref District: Soil apnalytical Data (1976)

o ° I o ° v o ©
fpepth Bl mo Y oums Y MUOHANTC AL * sar. :
; Om  SPASTE H,0'KCL'MMHOS 0as0s,  ANAIYSIS | % °
c=30 7.8 8.7 0.3 ot 75
3o-60 7.9 8.5 o.U5 005 66
H : : sEXCHANGHARLE 3 ¢ mpame 2 H
DETH: 8 S lo/N.GATION MEQ/100CECS SAST: ESP: SAR
! e S s Naz K ogaiMg g g Bhie S 2
0=30 0-03% ©.702 20 3,2 1,0 73 L.h 3.6
30~-€0 0,028 0.702 25 5.5 0,8 77 7.2 5.4
2 DEPTH®. SOLUBIE GATIONS AVD ANTONS s
3 am  2AMEQ/L IN SATIRATION EXTRACT 3
§ 7 ¢ Nat ¢ K+ ¢ ga¥rs mMg¥r s GL 3 Soug HCO3 3 00z
030 2.8 l.v 0.2 1.0 2,3 0.0
30"60 uﬂo 100 Oal 101 205 Ooo
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Table S0
Soil Analysis (December 1982)

e Sy a § F L T O i ?  WECEANIGAL ATAIYS S
To. e haenibtr WO s | SR e ST ZEA

1 1 0=50 7.4 2.5 2.0 g2.2 i5 19 66

2 240 7.5 2, 0.2 55.5 27 13 60

3 62 7.- 2.3 0. 25 77 7.0 1i 82

L Ly 7.k Z.6 0. 23 81 5 15 80

5 67 £e3 2.8 0.18 82.0 7 13 80

6 13 6.5 2.1 0.23 89 9 15 76

7 33 7.0 2.2 0.21 20 £ 11 8L

8 83 71 2.8 0.2 75 i3 9 78

contec/o.

0T
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Table 50 (gont.)
H 2 SOLUPLE‘CATIONS IN ¢ SOLU BLE AFNICNUS 2 H
fLeDe tporilael ek tneg/L : © S.AR.
: ;. No- Na : K ¢ ca : mz . OOz s T : :
1 1 1.1 0. 0L 1.5 0.5 Nil 2.8 0.5 1.1
2 240 2.8 0.0k il.o0 0.5 it 2.8 0.5 10.1
2 62 1.7 0. Ok 1.5 Nil Nil 2.4 0.45 1.9
L Ll 1.2 0.03 1.0 0.9 Nil 2.2 O.le 1.5
5 67 0. 87 0.03 i.0 Mil Nil 1.4 0.5 1.7
6 13 0.4 0. 05 i-0 i.5 Nil 2.0 0.5 ol
7 31 0.7 0. 00 1.5 0.5 Nil 1.6 0.5 0.7
8 83 0.87 0.05 1.0 1.0 Nil 2.0 0.4 0. 87
N.B E.C. Tlectrical conductivity m.mlis/em.
S. P. Satura tion percentage
0.C- ¢ Crganic Carbvon
¥. Nitrogen
C.E.C- Cations RExchange Capacity
S-A:R. Sodium Adscrption Ratio
E.S.P.3 Exchangeable Na. per 100 gm.
TcS:Co. ¢ Total Soluble Cations
T.S-Ac¢ Total Soluble Na per 100 gm.

over-dry socil

€T
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WATER RESOURCES




V., WATER RESQURCES

In our field study we exanined three aspects
of water supply in Gedaref District:

a) Water requirenents for labourers in

mechanized schemes
b) Overgrazing associated «;tl water pointsy and

¢) The water juality of viilapge wells and a
hafir in the“hadambaliya Scheme,

These aspecis are distassed in the follewing
sec tion.
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A. Water Requirements ror Labowrers in Mechanized
Schemes

Water requirements T'or farm lsbourers and other
categories of fi1eld workers vary appreciably, On most
schemes or projects, artificial ponds or hafirs are
excavated and when they £111 durinr the rainy season
they provide the only sourcsz of water for those working
in the i is,

44

Yo wanted to see 1f, in the Gedaref District,
there 15 (rough water provided for iabuurs, so we prepared
the following salcuiations,
Table 7,

EX gstimate or the Numher of Workers 1N

a_ Fapm Umt of 1000-1 500

: CNUEREZRT T T P

; JOB HABIR wre, ANCUIT OF TIME. PERSONDAYS
5 1010 LAROU RS, :

Tree Clczurance 100 5 months 15,000
Weeding 80 1 month 2,400
Harvestg 125 1 month 3,750

Sack Handy.ow 2 months 1,800
Total 22,950

ST e i fSe e T ae B e T o

ts}

R e e T e s ket 0 e T ST es D es Dmee (ot ee TE

Table 52

x Water Resoarces in Mechan)zed Rninfed Areas

B Z
3 AREA OF + HAWIRS  :TOTAl, CAPACITY(m~) ¢

DAV AZIN G¢ 1,898,000
-GEDAREF G20 5,815,000
Renk 4 z00,000
Dilling 1 350,000

Megennia 5 80,000
Total 237 6, 33,000
B e e T T T T e Do e e e L ST I Y e e IT e T [T T T e e e e

xx Flgures come from the National Council for
Research

¥  Water Respurces in the Sudan, 1982,
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If the averuge scheme (1250 feddans) requires
22,950 persondays of labour per growing season, theu:
1. the feddan labour requirement = b,y persondays;
,20 on the averapge a worker needs 1 galion of water
per day;
3. therelfore. the Ceddan wabtap requirasnents for

human use = 14,4 gallons.

Under the conservative asswiption ihat
mechanized farming covers 1 million feddans, then the
water needed by workers in the me: haniaed schemes 1is
14,400,000 gallons or 53,500.28 rubic meters. If the
actual need is compared to the Capatity gl the hafirs,
it would acpear thal there 1s more than an alequata
supply of water for labourers. However, in actuality
this 18 not the case. During the June 1932 rieid trip
we observed (arries taking water in tarrels to scheme
workers.

The montn of June falls toward the end of the
dry period. and hafirs may have dried up.  Jecondly, we
have no data showing the actual amount 0ol water in
hafirs; we oniy uave their tota, capacity. The actual
amount of water depends an the amsunt and frequency of
rain. Thereforc from gur observations, it appears that
there is not eno..oh water for 1abourers,

Overgrazing around Water Points

Due to recent axpansion of water supply in the
Gedaref Region, high rates of localiged overgrazing are
taking place.

x Based on calculations and discussions with Dr.
M.0. Semmani, who has just completed a detailed
water use survey in several parts of Sudan.
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Considerable expansion o welle and hatirs took
place in the period between 1955% and 1982, As can be
seen from the follewing tables, there were only 13
hafirs in 1954-55 whiie hy 1982 these were 256.

LTable, ol
Hafirs and Wells 1n Gedaref District
in 195455 and 1982

a. 1954-1955

COORDINATES +CAPACITY IN

: HAFIRS : LAT, LONG, ; CUBIC METERS(m?)
Wad Gigi No. 2 15-17 3504 15,000
Kl Husheib No., 2 15-07 45..22 20,000
Surug Mo hmeud 14-15 Ay 58 20,000
Abu Grad No. 2 15-0L .32 10,000
Wadi Atshan 15-34 3.36 25,000
Abu Ganafid 14-51 3519 20,000
Wadi Musran 15«15 15-19 15,000
J. Nawasil W54 35..28 10,000
J. Kasamon 1h4-36 3%5.28 70,000
J. Meganis W3l 3513 20,000
Jd, Mundra 15-00 23 10,000
J. Ghur 149 - 20 10,000
J., Deraia 1410 3416 10,000

°
D e T D T T e Dem L D 2T tm e e T e e R - N L

Source: Harrison and Jackson, 1958

b, 1982
: — T mioet NUMBER 3
. GENERAL LOCATION SNUMBER OF HAFIRS;OF WFLL S
Northern Gedare? 56 52
Southern Gedarer 29 119
Total 85 171

ST et T T e Sl e S T D e e S e e T s T e T -

Source: Rural Water Development, 1982,
Khar toum.
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The table below shows the magnitude of overgrazing
around these permanent vater points
Table Ha

Distance walked from water points and area grazed
by camels Lu‘tlp ind sheep 1n Gedaref Districh

3 : Noderate vear Bad year

' Animals sNormal distanie  Area”  Waximum distance.  Ares
g walked from fravned walged {rom grazed
: :water-(ml{ﬁﬁl 489 m)  watey fmi) “(aq. mz)
Camels 50 2, 800 4% 6,400
Sheep 1% 100 25 2,000
Cattle Lo 450 20 1,300

Source: Harrison and Jackson, 19498,

Already in 19.8 overgrazing was extensive, although
by 1982 there were many more water points and the herd
size and the aumber of herds also increased.

C. Well Depths and Vater Samples

During the 1987 field trip data on well depths of
the tradit:oual village (Ghireigana, Genna Baryra and
Iadal Tein) .or- ~ollected. ALl depths were measured
on the 5th o1 “une 1982

L. Ghereigarna

The well 13 'wcated at Wadi Modraseib and hasg a
depth of 11,32 mel:ra. The depth of water found in the
well was 0. 70 mete s,

The wvillage of "1ereigana also hag & "donki"
(vateryard) establisi.2d over ten years ago.

This "donki" 15 veod mainly for watering animals
owned by the villagers. Vater from the "donki" is
bought at i piastres for ¢ tins (16 gallons) or 10
piastres for 1 barrel,


http:establasi.ed
http:Sour,.ce

Chemical Analysis o

Table 55

Halirs and well

water of

G

e
(zezpienmber, 1G83)

-
4
r

daret Aree

LET

Water sample from tap.

f as JIgAdE:T TEnns Ba
Date 17.6.83 11.9.83
rime 8.45 am 12. 20 p=a

lo}
Temp. ¢ 25.7 25.2
pH 77 73
NO,=K mg/1 0.4 0.1
SI0, mg/l 10,0 ig.o
POLLP mg’l 1.8 1.2
Rotes: (i)
(i1) pH

(ii1)

record2l in the laboratory.

This indicated pollution:

Locality .
ora 14320 TPiexn 3edarel{1).;Ghadambaliya HATIir:
240 _ y
11.2.83 12.9.83 17.9.83
3.30 pm 7:30 am 8.L5 am
26,8 25.6 27.5
7.2 7.5 7.3(1i1)
0.2 0.08 0.52(i33)
o.u 0.06 0. 02
1z2.0 4.0 L.o
2.8 0.8 2.0 -
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2. Genna Barra

The well at Ganna Barra is 2 metres deep,
and the water depth in the well is 12.7
centimeters.,

3., Iddal Tein

The depth of this well i1s 19.2 meters, and
the depth of water in the well is 17.78
centimeters,

On the September 198% field trip we were able
to c¢ollect wvater samples and bring them to Khartoum
for analysic. The analysis is shown Ln the following
table.

When these fipures ars compared to the 1782
World Hesltiu Crganization's Guldelines for Drinking
Water Quality (see attached table), the water of the
three wells and Gedaref Town is well within safe drinking
standards.

Only the hafir water shows signs of pollution.
The ammonia Lw =1 1s just over the accepted limit. We
were unable to verform a totsl coliferm or fecal test,
bu* we suspect that the halir may be contaminated by
urine or other ammonia sourcesg draining into the hafir,
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Water Resources Evaluation

WORLD HEALTH ORGANIZATION

GUIDELINES FOR DRINKING WATER QUALITY®

AESTHETIC QUALITY mg /1
Aluminum 0,2
Chloride 250
Copper 1,0
Hardness (as Caco.) 500
Iron 3 0.3
Mangar.ese 200
Sulphate 400
Total Dissolved Solids 1,000
Zine 5,0
Color 15 True Color Units {TCU)

Taste and Odor Not offensive ,
Turbidity % Nephelometric Turbidity Units(NTU)
p* 6,58, 5

INORGANIC CONSTITUENTS OF HEALTH SICNIFICANCE ng /1

Arseni:
Cadmium
Chromium
Cyantide
Flvoride

Lead

Mercury
Nitrate {ug N)
Selenium

ORGANIC CONSTL'JENTS OF HEALTH SIGNIFICANCE

Benzene
Chlorinated A kanes and Alkenes
Carbon Te ' rachloride
1,7 - Dich sroethane
i1 - Dachi roethylene
Tetrachloro: thylene
Trichlorethy  ene
Chlorophenols
Pentachlorophr oL
2y 4, A Trichlerophenol
ZOdor threshold 0.0 mg/l)
Polynuclear Arvcmatic Hydrocarbons
Benzo (a) ryrene
Trihalomethanec
Chloroform
Pesticides
Aldrin/Meldrin
Chloridan
2,40
DDT

0,01

\/\”)
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ORGANIC CONSTITUENTS OF HEALTH SIGNIFICANCE
(Continued)

Heptachlor and Heptachlor Epoxide 0.1

Hexachlorobenzene 0.01

Lundane , 30

Methoxcylore 30

Radioactive Materialsg

Gross Alrha Activity {Bi/i) 0,1

Gross Beta Activity ¢ By/i} 1
BACTERIOLOGICAL GUALITY No.per 100 mli

Fecal Coliform
Coliform Organismsg

Treated Water Entering
Distribution System
Untreated Water Entering

Distribution System ¢ Fecal Coliform
t Colrform Organisms per
one samrie
Colirorm Oryaniems per
two consecutive samples
Fecal Colaform
Coliform Organisms per
gample
Coliform Organiems per
two consecutive samples

[eNe

Water ia Distribution
System

[P - <

(@]

¥ All values presented are guidelines establighed
?y §h$ United Nations World Health Organization
(1982).

(T) Tentative guilsline value.
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VI. LIVESTOCK, GRAZING AND NOMADS

The aim is to compare the forage requirement of
the herd in the District with the available pastoral
resources which include both rangeland forage production
and rainfed crop residues,

The method used here is fully in line with the
methods and criteria adopted and adapted by the Range and
Pasture Administration, Ministry of Agriculture and
Natural Resources, Sudan.

A, GENERAL

Being located in the southern part of Kassala
Province, Eastern Region, between latitudes 13°N and
17°N and longitudes 3u°E and 3?0E, the entire Gedaref
District (with a total area of 78,228 sq. kms.) is
included in the eastern part cf the Savannah Belt, where
80lls are predominantly clay (vertisols). These soils
were formed mainly by alluvial action of running water.
The clay content increases southeastwards with the
gradual incrensc=s in rainfall, Except for limited areas
of hills, rocky outcrops and red soils, the entire
District is charecterized by minimum edaphic diversity.

The Districi can be roughly davided into two areas,
the predominantly yastoral Butana area in the north and
the predominantly r .»nfed agricultural southern Gedaref
area. FPFrom the stanupoint of range management, these
two subdivisions can bte treated as separate range areas
with different, curreni and potential range productivity.

Mean annual rainfall ranges from 175 mm at Qoz
Ragab in the north to 570 mm in Gedaref Town in the
centre to 650 mm at Doka in the south,
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B, VEGETATION
The vepetatinn of the Jedaref District is less
diversifiied ihan iu other naris of the Savannah Belt,
This 1s mainiy due to the limited diverzity in soil
types sud to Vhe small ond gradual varietion in rainfall
i

amount and porviern in the DY strict,

The ol bnax vegetation of the District is tyvplcal
gaml~Gdeasr i vegetation in the northars part end low-

rainfall anvannat on clay 4in the soutlern part of the
Digtrict, Trn a northetg.south gequence, the vegetation

Gan be clsosiCiad into four major zones viz; gemi-desgert
grasaionl on olay, Acogels mellifera belt, Acacie seyal

belt and Arooedasns tombretum belt (see the vegetation

map) .

The sea-decert feassland on Clay helt fg confined
to the mess msrtheriv  pert of the Gedaref District
(Butanaj, in this helt Asacia mellifera and Acacia

mibiza grovw iong the valleys and nsar water courses,

respectivai s,

The most important herbaceous plant
!
species in L. -« .1t ares

nervatus  (grasa)
JO ., (graas

3p1., (gress)
These nerbacesus 1 ioni specles constitute the most
important jrazing ressarce of the Butana area in its

climax si=tos, fowsver, because of 1ita extremely high
palatibiia ty and exerellance for camels and sheep,

i

Blepharis wn. (alba) §: nonsidered as the ke species to

the underztaanting of grazivg in the Bubana sroa, Tt has

particuler sranting sigmricarnce dvrivg the dry season.

In whe soutbsrr and scutheaatern part ¢of the

semi-degsri Lthe Ae

south es Goedaref Town., Throughout this belt Acacia
melliferz is the dominant species v it alternates with

cir riellifers beit =xtenas as Tar
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grass areas on intervalley plains., In the order of
thelr abundance. important plant species in this belt

are:
Acacia { ahrub)
Boszia ( shrub)
Cadsbs planduiooy {shrub)
Cymboporon nervatas  (grass)
Sorphum spp. (grass)
Sebaria wup. (grass)

The & acta seyal belt starts from the southern
boundary ol the previcas belt and advances southward up
te the darea suuth ol Dska Tawn, This beit has been
elmost entirely pat under mechanized rainfed agriculture;
“he more recent Ranad S heme has also taken a consider-
able porticn ¢f thie belt. The most important plant
species here «e:

Acacia geyal (tree, otten in pure stand and

suppressive ot other tree
specics)

Hyparcouenia sp.  (grass)
Cteniwun N gans  (grass)

Arigtide unn. (grass)

Sporoboio: sop. (grass)

Seraria ir tasseialgrass)

The Anggers ig-Combretum belt is located in the
most soutn eastern —ari of the District, i.e., roughly
around Gallaban, Tuoe vegetatvion of this belt is a
typice) representat: s of the High Rainfall Woodland

Savannan. Thorny or ALania trees are relatively

infrequent whils broad i zaved species predominate, The

dominant plant spetiles in this bLelt ares

Ancgelssis  1eluocarpus (tree)
Comkretun  spp, (teece)
Khaye sgnegalensis  (tree)
Ctenium clepans (tree)
Hyparrahen) s elegang (tree)
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C. RANGELAND

The nor chern part of the Gedaref District (the
gemi-desert grassland on <lay. or Butana) 1is
predominantly uascoral. This area of the Butana (the
Northern Gedaref District) has always been considered to
be the beuwt smpoeland fur calele and sheep 1n the whole
country.

The fmporiance of the Butana as a ;AngeiAni stems
mainly from the accurrence of Blepharis sp. (siha) as a
good Todlder for canels and sheep, Blepharis 1s by far
the best Butana dry season grazing plant. Other forage
piants are ot iimited value. When Blepharais is grazed
out, the pgrasses that replace 3t are almocst useless from
the standpoinl of animels’ nutritional reguirements
Catiie aiso graze Bieplar:s bui only during the rainy

3eason when the sp:ky leal heals are sti1ll tender.

In recent years Blepharis has been reported as a

disappearing yplant and almost sxtinci from vast areas of
the Butana, As carly as the 1950°s Jackson aund Harrison
reported that this plant was highly susceptible to over=
grazing. They attributed this meainly to the fact that
the pleant does no. shed 1ts seeds in the dry season,
Instead 1t holds 1ts3 seeds firmiy in the driel and spiky
flowering heads Boing haipghly nutriilous, the seeds are
particulary more a.traciive o prazing animals. In the
process of prazing ond digestion, the sceds are eventually
destroyed. 3o, if the piant holds al) 1ts seeds in the
dry season and 1f 1t i praced cgut compietely every dry

geason, the plant willi oventuaily disappear.

A stirony correlation exists between the occurrence
of Blepharis sn. and the provision of water for livestock.
The extent to which Biepharis 15 srazed out depends on
the size and distance of the nesrest permanent water
supply, since this in turn determines the stocking rate
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and intensity of grazingo For example, Harrison and
miles away T'rom snall wella, suth as the Jebel Lebaitor
wells (Wad Araky), whi

e 1t was more than twenty miles
from aoundani water supplrles, such as the River Atbara
and the Subagh well s,

Browse respurces zome second to Blephuris in the
Gedaref District Browse (shrubby vegetation) species,
such as Afacia mellifera, are (mpgrtant shrubs that

constitute a considerable portiou of the dietary

composition of boath camels and sheep.

Gross specivs such as Serpghum sp,  and

Cymbopopgon nervatls are palatable to cattle only during

their early phensiogical stages, and are less attractive

to other kimis of 1ivestock throughout the year.

Southern Gedaref District s predominantly
ageicul turar, The largest extensions 1u rainfed
mechanlized farming nave teken place in tils particular

area, As a Jiloshe traditional trenshumance pattern
of the pagtor.: iribes in the whole Disirict has been

severely disruprad,

Tabre 45

s

Rangelan. : Arean in the Gedaref Digtrict

: . AREA km©
Northern Gedaref:
1. Semi-desert gras.. and on olay 25,288
2, Aracia mellifera Beit b 039
Sub total 49, 327
New Halfa Raral Counczil{minus 5,192
Net Araa 449135
Soutnezn Geduref:

.A.o Kéﬁ_g‘}'ﬁl 39,yd1 Be t 18"806
2. Knopeissing Gombretum Belt 45903 _
Sun - Total ) 2 0 109

Rainfed Mechinized Farming{minus)l3, 868 L
Rahad Scheme {minus) “LLE_Q 15,128
Sub-Totul g
Total Area = 44,135 + 8,581 = ; 22716
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D, HHRBAGE YIELD AND FORAGCE PRODUCTION
Most estimates pertaining to pastoral resgurces

and on carrying capacity in the 3udan have not
distinguished Uc' . woan herbage yield and foraze production.
The former usually refers to the tot a1 ubove-ground
phytomass irrespective of 1ts forapge value, while the
Tatter refers to the astual wuount o plant material that

is palatable and available 15 graosine animal s,

As menlicned earlier, “he whole District can be
divided inta tvo range sites; narely the Butana range
site unli Sruthern GCedaref range site., Howevep, each
range site is subdivided into two as shovwn on the table
above.

Forage production from crop residues is by no
means a traditionel ingredient in the process of livestock
grazing in the Sudan. However, because of the recent
deterioration of rangelands and incrcasing loss ol range-
lands to irrigated and rainfed mechanized agricul ture,
forage from crop residues has become an important source
of fodder for ynth resident and nomadic livestock owners,

Dura (sorghum) is considered one of the important
cash crops produced in the Sudan and the most important
in the Gedaref District Straw and standir_ hay from
dura represent about 70-75% and the rrain 25-307% of the
plant.l/ This indicates that straw from dura cultivation
i1s always high; bearing in mind the extensive area put
under dura production, one will imagine the huge samount
of straw that can be produced and used for livestock

8razing.

George found only 1.2% protein in dura straw,
However, the straw is rich in enerysy and Tiber, He also

o

found that dura straw can constitute up to %% of ration

1/ Mohamed Mahmoud, Research and Sorghum Specialist,
¥.F.C., Khartoum, Oral Talk, 1982,

P
i
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weight for culves under fattening with a performance of
1 kg, per day growth weightvl/

There are abeuv > miilion feddans under dura in
the Gedarer Disirict. twogether with over 200,000 and

about 1C OO feddans under sesame and cotton,

respestively. The vdule Letow shows Torage (standing
hay) productien from dura crop an e Tedaref District.
It is, periass. worth noting that the per ‘eddan
production is 2 tanus in commer: sl Carms and about 3,5
tons in reseacvch Tarm-

However, all tiis wnouan! o nrave js not alweys
availahble bo praziie agimal &, Sole Tires v danoteness,
lack of water fo:r vamars and Zach o transhivmance

routes make somn cura faelds Test .o cusible to animal s.

N
Thus one can salely assume that cray S04 o his aoiont of

forage is avu:sble and arcessible o prazing animals,

Tali g ..

Herbage Yield and Forase Production in

Gedarel Disiricl

T : - v
: N i £ > SJTotal 3
k b x vy
; A.r eg :‘ -i—" -~ ) 0 @ : + Forage v
’ s 0% Puf 0 $E Gy g Produes.
. RPN TR ) N ~ . (
: ¥ Bnge- site ’ "? af %\3 T ™ b4 "(‘?"U\{b’kOﬂ i
; o o® Mo, g

> ‘o ko' (Tonj

i - e e e 4 aan de e e . — "_B‘ Qg €4, ] 4

I.Batana,
aj Semi ~deser .
gressland on
Clay

25 5.7 95 22,9 681,254

30 h;" [ 6 85 hoo 5 76 39 30j

25 L 65 W64 229,123

b) ADg g1l 5 s - ,
Combravam te.v L9CE  wd 95.2 75 T71.4 350,074

Tovel 2023975&
W YZe DY e I 2 eI D I R T S T UE e 6 e D e TT m I T3 S A5 S it e

. \New Halfa Scheme)

£ 2L,03 - AL
g1 {Mechanized Rainfed Farms)

L
we 18,805 I}
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Tabie 58

Forage (Standing Hay) Production from
Dura Str:w in Gedaref District

‘Production: Total

e

: Scheme (Fﬁéginf‘ Ton/Fed., :;Production :
. oaseaaans) o pry Wi, . (Tons) e
Planncd M. F. Scienes 2 2,422,700
Unplanied W, P, ° 2 3,338,540
African Ce. Schaue 13,000 2 26,000
Ab. Sabera Sohcins 6,000 2 12,000
State Farm 12,667 2 25,33,
Canadian Saheme 1, 800 2 7,600
Total 2,416.087 5.,822,174

Source: M. PO, Kharvoum, 1982,

©. LIVESTOCK IN C3IDARER DISTRICT
As mentioned esrlier, the northern Gedaref

District is prefominantly pastoral and the local
tribes are traditionally livestock owners. In the
order of their importance, animals raised in the
District are ~amels, cattle, sheecp and goats.

Livestock in the District represents over 90%
of the total aniwal population in Kazsala Province,
According to 19:5~76 animal census, the District
possesses more chan 3.7 million of all kinds of
livestock.

Livestock raising in the District 1s predominant-
ly nomadic. Pastoral tribes follow specified
transhumance routes 1n their secasonal movements which
are dictated mainly by the need for forage and water.
During the dry pericd they stay in their grazing areas
in the southnern part of the District and near water
resources, with the onset of the rainy season they
start to move northwards to avoid the biting insects
and the general inconvenience of the sticky muddy soil.

v
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They spend these wetter parts of the year on certain
higher grounds where the 5011 is mainly rocky
outcrops. These sites, mainly in northern Gedaref
District, include RBi Subagh., Gu: PFagap, Jebel Geili,
Es-8efia and scrie stretohes of the Atbara River.
Animal confenirotian thds ¢ s Lwice during the dry
period arcund wWaisr resouwrces 1lke nhafirs and along
small gtretohes of the Albara and Fahad Rivers and
during the wet season around the relntiveiy hirh,

havd-surface?! ap

&

as,

This traditional pattern of movement gr
transhununce nas recently teen greatly aud increasingly
distirbed and 1n wome cases blockel by the simnificant
efpansion ¢of meclunized rainfed agricul ture as well as
irripated schemes, as Khashm E! Girba and Rahad Schemes.

Tavle 3

Livegtocsk Population

POANINAL 0 KUNEER | ANILAL UNITS
Sheep 1,904 317,906
Goats 1,05C ., 000 185,001
Cattle Ol 88 642,883
Camei s 265,100 397,65,
Totel FOB6H 418 1,542,444

F. GRAZING COLDI™ QNS

The total wno.. ” of “arage mvailable for livestock
in the District s ¢ nititaiel by total forage from
rangeiands and stsandivy hsy from dursa grown in mecha..

nized schemes, It i¢ reanonable to assume that only
50% of the totay forage 1o actually available for uraz-
ing since wome sohemes and sreas are not accessible to
animale while cther schemne -cwners vrevent livestock
from using their scheme areas on the avgument that

0
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animals carry seeds of harmful weeds which adversely
affect next year's output; a further reason is the
recent development of a widening market for dura
stalks in Port Sudan.

On the other hand, the 1.543 394 animal units
require a total of 5,556,074 tons of forage rer
year gince the average daily requirement of an animal
unit is 10 kg of forare per day The table below
shows that there i3 2 deficit of 464,421 tons of
forage, which is egquivalent to 8. 365 of the total feed
requirements of thne livestock in the District. In other
words, the overstocking rate 18 & 369 This deficit
has more hezring on the environmental degradation of
the District than the figure would sug: est because
utilization of rargelands and pastoral resources,
distribution of lavestock and movement of animals are
far from beiw: uniform. Some aredsg, therefore, are
much more overgrured, such areas receiving high
concentrations ol animsls and having high grazing

pressure are:;

1. Khashm El-Girba and Rahad Schemes where water
resources are permanent,

2, the perimeters of most hafirs and wells,

3o Atbara and Rahad Rivers, and

4, areas not yet very disturbed by mechanized
farming bctween Gedaref and Gallabat.

Table 60

Available Porare and Livectock Needs

$ Forage Production 5 Livestock needs 3
: Forage ; - : Lol o 3 Total :
s resource ; Tons _ Herd/period s nesd( Tong) ¢
Rangeland 2,175,566 1,543, 154 x 10 x 360

1,000
Dura 2_2216.087
To tal 5,091,6% 4
Deficit iz 5,:559,0174 - 5,091,653 = 464,421 Tons
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G. NOMADS
1. GENERAL

In addition to wha*t has been mentioned about
nomads, livestock and grazing in the preceding parts
and sectiuns, tne “s5llowing points may add to gur
knowled, e of the general situation o nomads in the

Gedaref Distirict-

(1) The rrentee rart i the District was used for
grazing. but nuew the herdinc .one 15 confined to
an area extending from Jebel Kolopeib, north-
cast of lassala Town, to Jerel Yas:: no:th of
Shcwan o Wal Cler, .0 Z Naharapar snd sorth
of Gedase LHLB A Lne drier part ol bhe
Districe. il hence aomails are farced to move
inte other oroas and for lonzer distances,
During the sixuies Biowlem was the farthest area
to be graaed, ruv now nemads move as far as the
Rahad asrea and irnto Kthioupia., Tne hiashn
concentruticn u! velerinary services in the
souvhern part 0f the Diosrich andicates that
most ¢t f e nomadic herders stay most of the
time 1n tLal areu

(2) Mechanize: -ihemes sre suppoied fo be open for
herds af. v ‘wrvesting. HNow 1ncreasing numbers
of scheme . iners are not abarding ty that rule

for redason. mentioned e rlier.

(3) More and mor- e heme owners now burn the grasses
around their .. hemes so that nomads do not come

to their area.

(L) Many schiewe Owior . are reésisting the establish-
ment ol hal.z s fcr nomads’ use in the vicinity
of their schemes be:ause of fear that herds may
move 1nto thelr schemes,
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(5)

(6)

(7)

(8)

(9)

Camel s need shade, bLut most of the area has been
cleared o! shady trees, The extent of tree

Clearan”e < an be indicated by the Tact that the
amouni o f oharcoal rrodaced 1n the District was

1.5 million sacks whiioh needed the Clearance of

abeat ol Feddans, Sowme nomads are, therefore,
entertiiniie,. tur 1dea of reducing the numbers of
camel oo they ove

Some vaigavie w195, iike "Abu 3abLibh" and

"Ed -Damn Bilal" have disappeared.

To 1mpr-.o the deterisrating natural pasture the
Geder @i Runpe Munagcuient staff have completed
reseeding dn arvea ol 1500 feddans between KL

Hapiz and E diterr, snz unother area of 2000

v

feddans in the ©01 generatiian of palatable

-

grasses befors 1t 1o aeened for the use by

nomadi¢ heods e ayvrreciation and cooperation

of the nemads are vital {nr the success of this

reseedin; pro renme not gnly by seeplng away from

these areas <130 ty not overstocking these
areas b+ herds when the pastures are open for use
after the prescrived period. The carrying capacity
of these rastures will be 12 animal unils per
feddan.

To prote:t the natural pastures apainst fires

the Gedsare! Range Management siaff have compl eted
a total leng.n of 720 miles of fire-lines this
year, The wid h »f the majar fire.lines ranges
between 18 and 0 meters. the width of minor
fire~iines is leszs.

The use of manufac tured animal feed for nomadic
herds is ¢t1i1 very negligible partly because of
their culture but mainly because this feed is too
expensive to afford, particularly for a large herd.
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2, NOMADS IN GEDAREF TOWN

A visat was male to the Beni Amir nomads who have

come tu "setlie™ on the szovibwestern fringes of the
Gedaref Town This cemn was flrst started by two
families who - wme 2o 17599 (iom Tokar and Gash areas
looking for ;nra.ing Thelr nuniver now 1o olout 310

persons, and the puanber ol tiheir cattle runges beiween
1402 and 200C Sorme members of scme of the families
are still in lune main Bani Aniy ares icoking after

animaj s,

During tne sixties 1ivesioin depenisd entirely on
natural pavtare Letanse the numcer of animals was
gmall and the vangeland was very extensive Ng w
cattle wander around the margins of the farms for a
distance of 7% Z0 km. around L2 Gedar of Town. They
are not ailowed to graze the schemes arter harvesting,
They, togecther with other livestock owners in the town,
are asking that culvivation shousd e trohibited 1n the

perimeter of the town so thet it can bve used exclusively

by their herds

The use ! manufa tured amma: feed has been
increasing ste.! iy since the late sixties, To augment
the meagre natv =4l rasture, these nomads use one or a
combination of ne follewing feed- Clover, oil seed
cakes, agricuit. . residues (mostly dura stalks), dura,
flour mitling oy roduct (Iadda) and mushuk (residue of
native beer). The AVerage'Zg;”consumes L.S5 1.8 worth
of feed per day dur ng the dry pericd and L.S. 0.8
during the rainy ses.,on. To get cash for the purchase
of animel feed and he .zehold requirenents; the nomads
sell some of their animals as well as their animal
products, The average family sells aboul three calves
per year at a price of L.S. 330 per calf during the dry
period and L.S. 24C during the rainy season. They also
sell milk, robe {sour milk) and semn (edible 0il). The
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average cow produces 10 lbs of milk per day during the
rainy season, and 5 lns during the dry season. The
mavket price of wmilk 1s Y5 P, T, per 1b. These products
constitute the hasic jtens of tne nomads' diet which is
now chansins oo wdieily Timrn the deteprioralion of
rangelands «nd beirg on the (ri1npe oF an urban centre

have forcibiy ves'royed the relative self sul'ficiency

of this nowmadic commnity, have drawn them into the

market econciy, e«nd have cenmnercialized btheir products,

The nomads nave ne saurce o1 water in their
neighbourlwcd, however, theay et their drinking water
from the nearby nes;honurhoods of ¥Kariis, Hai October,
and hai Eil Mazir. The srhorusge of waber tor livestock
is very severe during the dry zezson last vear three
cattle died of thirstv. They have no schoo: and only about
7h ol e¢niidren: at sciwol age ore enro. ed. Ng cne has

ever enrglled in a higher secondery school.



SECTION VII

REFUG EES

N



VII REFJGEES

The vast majority of refugess coming to Sudan

from Ethicpia scttle (-eancrarily or remanently) in

Eastern Sudan, 11 15 estimated that of the

approximateily 4,000 vefurees tu eartern Sudan, about

110,000 are javing wn the towns ¢f Fort Suean, Kassala
+

and Gedure®, Soter ot Mgttt has semewhere Tetween

SO00C and 20,000 refwres .

Tre reivigees 1n G=daref Districl are from the
Fritrean and Ztrnropian ethnlc Lroups. There are
several refusce camps or centres 1n gedaref District
of winch Tawaws. Umm Galpga, Umn Rakuba, B Showak , Wad
Shareif:z and Ei Hawata are [or Bthiorviran refugees
while Umm Saratz Abu Raknam, Jnm Cargur and Narkara

are for ¥ritreans,

Urban Refugees

The Town of Gedaref nas a refugee population of
about 0 000 most of whom came between 197c and 1982,
The majori‘v «f tne refugees are Amharic speaking
Ethiopiane Just outside ¢of tne town limits is the
Tawawa Camp wherle i1t 13 estimated that there are an

adaitional 14 Voo Btlwoolan refugees,

Moot of o e refugess 1t Gedaref District left
Ethiopia besaul - of drougnt conditions, economic
difficul ties or efusal by men to enter national
military service Gedaref is also the Eastern Region
headquarters oi tL UJnited Nations High Commission for
Regugees UNHCR and :%e headquarters of the Sudan

Government Commission for Refugees.

In the Gedarel area the btwn main sources of

employment for refugees are the mechanized agricul tural

sector and the service sector (petty trading,
restaurants, iea shops, hotels, domestic service,
driving. etc. ). Both of these sectors employ large

numbers of unskilled peoplce,
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The refugees <oming to Gedaref are better educ ated
single young men, nead ¢f household women with children and

older families with little education.

Unempioment »u Gesgars: i3 liph however, this
varies by the wmouni . latpes nonhene of mol s refusces are
employed on iLe el nenvred scohenes, tor weeding ang

harvesting, dnrai the prewing seduon. Others find part-
{3 N b >

time emplosment 1n the sarvice el tor. Inevitably some
turn te crime.  Trney ave many resgaurants, tea shops and

5tels estatisehed by vefugeess that to both Ethiopians and
Sudanese, Jor prospects for womsen are had and prostitution

is widespreud among refugee Wonien

Prostitetton, peer making and the reported crime
wave among refugees maeke them unnopular with local Sudanese
officials and residents, With wWorsening economic conditions
blame 18 placed on the refugee population for such things as
higher prices sund occasional fuod shor tages,

The coust of provriding basis services to the
refugees 18 a controversial 1ssdae for Sadanese government
officialy and assisince acencies. Water, education, housing
and healith fac:"ities are all under -financeé and
overburdened by .. Sudane’e themselves, Refugees create
additional yressved gn these services, It should pe
noted; however, tiiz me services are receiving zssistance
as a direct resui: ol the presence of refurees. The
Gedaref water syst. . wilcn faited Tor several weeks this
spring, wili oo venr ilitated and excanded and a wataer system

for Tawswa Cawp w..., .= constructad in the coming year,

Rural Refugees
he magority of the refugee camps in Gedaref
District are located in rural areas. These rural



refugees are Term=: s o herders. Some commute daily
to Gedaref Town for work in the service sec tor.

Refugees operate several agricul tural schemes
(see table bteiow). Firve feddans of 1and 15 allocated
to each Tama)y and ithe povernment finances the
agriculture. The production beior .. Lo tne refugees,
Facilit:ies and equipment are -c:ven wylhout fee.  The
refugees 1uan the:r faoms for fouwr years, after which
they are sub ject to the tarming reuiations of the
Executive Councii of the area.

The UNHOCR 1s beginning a project to create a
gself-sufiicient rural village for Ethiopian reflugees
who settled in tuie Umm Rakuba area. Activities to be
undertaken by the project include support strengthen-
ing of the settliement headyquarters water supplies,
health services, sanxtation facilities, education,
agricultural schemes and development of community
centres for handicraft activities, Estimated cost of
the proje.t 1s 280,000 L.S.

Deforestatiyv

Refugees ave contributing to the already severe
problem of dessrtification by cutting trees and bushes
to clear iand ',r agriculture. butid their homes aud
for charcoal prelection., Byaad large, they have a
rather short term perspective when 1t comes to the
environment. Mosc. feel they are only in the area
temporarily unti: ey are resettled or return teo
Ethiopia.

Table K1
Refugee Scheme Areas 1n Gedaref Digtrict

© LOCATION AREA
Umm Rakuba L ,000 feddans
Abuda 10,000 feddans
Bl hawata 12,000 feddans
Other s 5,000-16,000 feddans
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THE 1983/84 MONITORING REPORT:




THE 1983/8, MONITORING REPORT

This is a folluw-up of meni toring envirommental
change ip the Gedaref District of the Eastern Fegion,
Sudan., Siltes monitored are the same gt tes identitfied
and mpniicred 1 toe previg io 198 montharing report.
Data snd 2afurmatisn 1nilaied ‘n ohy s veport are to be

Y

compared with wrmalar data and Snrnrmanion 1 ncivded in
the previous repert to identaily ShManges whioh have taken

place sinve Lhe previous freld wigrt

Fopnreoese ol thig moniteryng activity two

wWeTe maide o tne sites cne an 3aphember

P o , ]
WA a8l

il Farma

Vonrico, oy of 1and prodecsivity has been continued
for the same ¢!ecied mechanized farms.
1. Scbeme Way 60

1t wu: voor mne proda tion of the hy ch-pgrade

(dabar j vao . -0y of Aurs,  The aver age yireld was .95

Batiis ver Teooon e the seascn 198500, compared with
an areraie ol LoLi wacts per feddan Quring the season
96252,

<o Bonene Noo, .

5 odleo ander dura production. During

Prie osubame waw about nme-third harvested,

oo

Tne tay . yield was aboul * ogsacks per feddan.
The sverage yiw:d rov the season 1981,1982 was bL.11 sacks

per feddan,
3. Satwew: du. 61
Darymg %ie 1983 visiv, this scheme was inaccessible
since LT owAs ot ot f by rafng | ~% was not cul tivated.
On ouw 1982 visi® lv the area we found that s state
fsrm had heen nonded gver to the privabe secteor and had
P

\
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become a private farm. The reason given for this change
in management pertains to a basic change in the policy

of the state which has decided to dismantle and privatize
all mechanized state farms und to rootrict the role of tLhe
M.F.C, to the provision ot Yavious lucilaties and services
to the private caniial tnveived in rawnted, mechanized

farming.

It will be 1nteresting ic orserve ile periormance
of this scheme under the new management. It 1s perhaps
worth reckoning that this scheme has continuously had
the highest productivaty in the areda, scoring an average
yield of 6.3 sacks of dura per feddan in 197971980, 3,1
kantars of sesame 1n 1i980/81, ani 4,9 sacks of dura in
1981/82,

L, Scheme No. 83

This scheme nas now completely quit the production
of sesame beCause of the continuous decline i1n Lhe
productivity of this crop, I% has shifted to a monocrop
(dura)system o’ production because the productivity of
dura hos been <6 t'e rise, The 2983/8Y average per
feddan yield was 4.1 sacksg of dura, compared to 2 sacks
in 197471978, 1.5 sccis in 1976/77 and only 0.75 sacks
in 1975/76 seazon.

5 Scheme No, «L4O

The 1983, 84 agricultural season has been an exceptlon-
ally bad one for this .zheme since the average yield was
only 0.9 sacks of dura ,e feddan, compared with an
average of 1,96 sacks in 1982/8%, %,77 sacks in 1981/82
and 3.55 sacks in 1980/81, The owner of the scheme
attributes this sharp decline in productivity to the
small amount and late incidence of reinfall in 1983/8l.
This is the most northern of the monitored schemes.

\AY

A
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6, Scheme No. 13%:

It seems that the Canadians are still experimenting
on the schemes No, 15 and %L. Last sesson (1982/83) the
rate of seeding was O rounds per :eddan, and ihe average
yield was 5.75 sacks of dara per (eddan., Dawraing 1983,84
geasol, they increased the -ote o seedingy to 8 pounds per
feddan, the result was a shurs decline in productivity fo
only 2.5 sacks per feddan, a decline ol over 86%, We

saw how stunted the dura pZant was Ln scheme No. 13,

B, Traditional Viliapes

1. Ghireagana Village:
There has Leen no significani shange in iand use,
Bven during the rainv season (September), the area westh
of the wells was ' .1 e axcept for verv sparse grasses, of
a height of nn inare than 10 cm, By Feoruary, these grasses
had completely d.sappeared.

Monitoring the dengity of growtn was carried out
in September and February to see the ef et of the rainy
geason, Thi. wag pursued around the deserted well and
the well in u.. 1t =ee the effect ¢i deseriion on the

natwrni regeneralion of bushes.

In Sevtemver © 3 and within a 100-radius circle
centred on the we . 11 use, there were %5 bushes of a
night of more than -ne fgot and 37 bushes of a height of
one foot or iess, 1 an equal area centred on the degerted
well, the densilty was 51 tushes of a height of more than
one fuvot and 156 bushes ol a height of one foot or less.
In both cases bushes we. e councentrated on areas further
away from the built-up «vea. These Tigures clearly reflect
the favourable impa-t of desertion ¢n the naturel

regeneration of bushes,

In February 1984, the bush density in the same
area around the used well was 535 tuashes of a heigat of
more than gne foot and onliy 9 bushes of a height of one
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foot or less. On the other hand, the bush density in
the same area around the deserted well was 142 bushes
of a height of more than one foot and 144 of a height
of one foot or less,

2. Kabarvs Village

Traditicnal cultivation and livestock rearing are
still the main crcupstions and ecoromic activities, No
significant changes have taken place 1n the sncio -
economic¢ or vhysical ereas during the last two years;
but some practices recorded during the 1983%/8) season
signal some Torthcoming changes which may bear on the

envirgnmment

In the area of culiivatien, the followaing remarks
may be indicative ¢f future changes:

&, S5till all households cultivate dura and sesame,
but the average farm area in 193%/84 was 7.5
feddans for dura and 6 feddans for sesame.

b, The average ner feddan yield was in the same
season 0.6 sacks of dura and 0.2 sacks of sesame
while in "2 previous season it was 2.6 and 1,5,
respectively

¢, The total area under dukhun and under the feterita
variety o! lura has significantly declined. In
1983/84 onl about 207% of &ll households at Kabaros
grew dukhun -nd less than that grew feterita., In
both cases the reason has been stated by the
farmers to te oW productivity and hiph cost of
production.

d. The harmful bude weed was reported to have spread over
wider areas than during the previous season.

e, Some peorle have been compelled to revert to land
rotation., One farmer cultivated two of his three
farms, another farmer ieft his only farm as fallew
and hired another farm from a multi-farm farmer
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for two years after which he would go back
to his original farm,

More peopie are leaving the village to search
for other occuputions. TFamily labour has
become less uand the need v7or hired labour has
increased; 0 farmers reported that they
hired more wuge labour thirn two yeirs ago,
Some families who have small furmg did
provide wd; e luabour for othar firmers to get
some cash for consumpticn yoayonow.

Sesame wes still all for =otle, but the amount
of dura sold was signiticéntly less than
before. Duriz is becoming more of a subsistence
crop than bhefore,

The sale of dura stalks has declined. None
of ila fwenty interviewed farmers sold dura
stalk< which were kept as a fodder to augment

the de*eriorating natural rasture,

Only 32y of the total area of the vegetable
garder w. auder produc<tion 1n February 1984,
The owner .as ucing hig well no+* to i1rrigate
the garder 1 to sell witer for animals, The
8verage wd i 1ng¢ price wiy reported to be
Ls.2,5 per ecioap por month., It was thus more
rewarding for the owner to =ell water than to

grow vegetables,
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In
points:

Co

d.

the area of livestock, we recorded the following

The comrosition of herds has not significantly
changed, but come villagers started to keep more
goats and sheep than cattle to core with the

problem of pasture,

Animals graze on the fields after harvesting,
but the grazing problem arises during the
cultivation season when the jebels are the only
grazing areas,

Water has never been & serious problem since the
village has two bore wells; but water apreared
to be a problem during Sept. 1984 for two
reasons: lack of gasoline for the encines, and
the big quantities of water transyortcd daily

to the Gedaref town,

The animal death rate has increased; it was
estimated at 9% for cattle and 3% for sheep
and goats, The mein reasons were reported to
be inadequecy of water and pasture, diseases
and the sky.ocketing prices of manufactured
fodders which increased by 62% from last years
(1983) price., More people (about 35%) used
manufactured fudders for their animals,

The deforestation process was carried on by the

villagers. MNore people got licences to cut wood in the

reserved
produced

forest to produce charcoal, PFirewood wes
from reserved and unreserved forests without
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permission, The average family was reported to
consume 0. 4§ kantary of charccal and one kantar of
firewood per week. Although firewcod 1s used more
than charocul, ue one bBuys firewscd hat most of the
people huy charconl, Firewcod :s algo wsed to drive
away 1ngects dnd mosiultoes «b gigbt,  Sood is also

collected for construction ruryposasg,

3o ElL Ganna Barra . Geddrei Transect

The 1983 transect is more detaxled than the
1982 one, It shows that tragitional cultivation
eXtends to the ‘ery I'ringes of tie Gedaref Town,
leaving no natucal pastoral land ‘o1 livestook kept
ingide the town- It also shows thet the 1mmediate
perimeter of Ei Gurna Barra vaillidre 1g odre of
vegetation dur:ng the last period of the rainy

3ea8s0on,

Overgr - ioa7 Avound seittlements was quite
extensive du: . February .984, The overgrazed area
around the Gedarer Town ex*ended over 2,7 km compared
to 1.2 km xn June 982, A gimilur exransion of
overgrazed “re iook place z2vound B Ganna Barrva
village from O kKw ia June 1480 w0 2,7 km oin
February 1984, 4 ! from O 7/ sm to 1,0 km around
Abul Naga +village 'n ihe same months,

4, Yddal Tern " :illapge
The Septemoer 190 land use pattern of

Iddal Tein village was similar to that of June 1982
except that:

-

1;'
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8, The overgrazed area was confined %o about
50 meters around the well; and

b, The rest of the area around the well wag

under a sparse grascs cover,

More serious land use chances appear on the 1984
land use map of the village, When we compare the 1984
and the 1982 land use maps, we see the following main
changes:

8, Dura had replaced vegetables in all the
vegetable garden west of the well, marked(a)
on the 1984 sketch map,

b. Vegetables occupied only 20% of the total
area of the gther vegetable garden (marked(b)
on the 1984 sketch map), and the remaining
@rea wis put under dura,

Co Overgrazing extended wellup onto the hill,

d. Busher ar? grazing decroased on the jebel,

e. Cultivation was no longer practised west of
the village, which was then ali overgrazed,

5. Hafir Sheheit

Compare the 1984 land use sketch map with that of
1982, No land use map was prepared for 1983 because of
the highly muddy conditions resulting from the heavy
raing when we were on the site,
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C Gedaref Town:;

Some of the basic statistics have been collected
about the town. The time lapse may be too short to
reveal any chani'e of magnitude or significance,

1., Fducat.cn,

Prouna vy
C h Table 62
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Adult Fducation

: T CIASSHS . STUDIN TS

Male i 9 309

Female l 19 425

¥indergartes:s

70 kindergartens taking care of 1800 children.
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2, Health:

a)

b)

Medisal
Hospitels
Specialized Joctors
Gen, Pra~iitioners
Med:cal ass.stants
Sister
Nur«es
Technic.ans
Classified svaff
Unciass:Tiel staff
Bedx
Cars
Ambuiance
Death rate o patients adm
poutpatients! 1943
Jan, Feh. March APrii M
692 H7H" oo, 3353
Nurs:ing 3zhool
Digpensaries
Dressing stati ons

itted

ay June
BRSNS

1

0

1

4]
Ly

Rurai hospirals: (ne at ecach of FPau. Showak,
Hawata and gmm Doka.

Publ 2 Heaity

Tiem

Health ispe:topr
Healtn o ~er
Wuianiz

Ass istant Muiﬁpiﬁ. i
M>squitoe . sr¥ers
Sweeping & .arbage workers
Nignt 52011 w.rkers
Bucket s

Tanks

Tractor and/sr Trailer
cars

Motor cycies

Blwycles

Ajallablc

SR P

RYR

U o8 e

o O

Deficit

1

2

2
17
7
200
100
200

10

n

Lo
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3. Crime

Below is the number of crimes by type for the period
1981.1983,

Table € ;

Type of Crime L 19B | 1982 7 1983 °
Grievous hurt 181 241 203
Rape and adultery 4] 48 48
Homocide 34 45 45
Robbery and theft 1,075 9, 372 1,782
Homosexual 8 8 8
Slight hurt 1,811 2,066 1,826
Alcohol related crimes 3 240 331
Agsault 763 1,320 1,133
Damage of gardens and water
resources 2595 486 549
Crime aguinst animals 26 25 27
Attempted sulcide 9 g 10
Threat and 1asult 896 1,097 9717
Starting fire 30 45 36
Others 2,77y 3,508 3,001
To 42 8,230 11,508 9,976

Crime has developed with the influx of refugees,
the development ¢ the town, the tremendous increase in
circulating mouey, =ad the increasing number of seasonal
agricul tural worke: Most c¢rimes occur during angd
immediately aiter th: harvest sedson. particularly
crimes related to mor.s, gex &nd aleohol.

Vie were told by twe police officers that crime had
not decreased by the Shar:asa Law, but the number of
reported crimes had declined becuuse people had become
afraid to report all crimes since under the Shariaa Law
the report of @ crime {accuser) has to provide solid
evidence or else he himself will be tried.
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. Fi
b res Table 64

Fire Incidence, Gedaref Town

1.7.82-20,6.83:1,7.83-18.2.84

: *No. +No., : :
: QUARTER <OF :DANAGE :OF  :DAMAGE Ls :
: sFIRW: Ls : FIRE: :
El Matar 25 13%.7.5 5 10,900

El Meidan 6 1.65 1 1,000

El Asara e - - -

El Ganaien 3 900 2 165

Kl Khama - - o -

Deim Hrnad i0 8,850 L 650

El Masageen 2 10,250 ] 700

. Ma'asir - - - -

Deim EL Nar South 15 26,400 N 4,550
Other Planned areas 23 L0,000 11 9,450
Deim Bakar 11 3y850 1 200

flai El Nazir 1 100 3 50,800
Karfis 18 13,750 2 1,800

El Sufi El Azrag 5 2,300 3 1,600
Salamat El Bei 38 58,850 7 6,350

El Mafarga‘atc 6 1,600 3 800

Hai October E. & W, b 9,750 - -

El Gamhuriya 7 2,250 2 800

Hai El Berno 7 2,150 1 350

EL Gubarab 5 7,450 1 400

Haiy El Sadaqa 6 2,650 I8 2 j00*
Ruweina 8 1,715 2 550

Hai Abakkar Gibreil 26 30,580 L 4, 550

El Thawra 37,850 2 1,300
Karari 3 1,300 2 1,010
Suakin o - -

Other unplanned areas 33 16,300 10 7 ,200

# Two persons were burnt to death,

Equipment and manpower were reported to be too

meagre to cope with the high fire incidence in the
town and district. There were only two operating
extinguisher cars, All manpower consisted of 70
firemen in Gedaref Town, 18 at Hawata and 16 at Showak.
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capacity (C,E.C.) values, however, follow the same
pattern as those of the S.P, Whereas there is a drop
in the dry season, we observe &« significant rise in CEC
in the rainy seacon (range 58%-85 in dry season and 63-

93 in the rainy seqacon)

Total solubde catrons (T 3,0 ) decreased in the
dry season solubie sanions, e,gﬁ,HCO5 increased thirty
times in som= casne.  Sodium Absorption Ratio (SAR)
also increaned renarkably 1n ali sites during the dry
Profile No. 240)

season., [or instance, 1nlhadambaliya (
983 (rainy season) whereas in

S.AR, was 0.9 1n Sept, 1

Feb. .-3L (dry season) it jumped to 5.2. These values,
however, arve gtill far below the critical point for
crop growth in the Sudan.

in conclusion, the development potential in these
soils as shown by the analytical results is generally
limited by the ampunt of rainfall penetrating the heavy
eracking clay svils. Thne age of the land has a
pronounced influence on the potential for future
developments Virpgin lands have far better potentials
for use than tunse already in use.

Physical and chemical attributes conducive to
higher potential« for cotton and dura per se indicate

that seasonal var:ations have certain influences which
could affect futur= yields, To improve productivity
these attrimates need to be maintained at their best
level through amelioration.
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B, Water

The well measurements in the three sites were
as Toldows:

Water depth at Sept. 1983 Feb, 1984
Ghireigana 6" 2"
El Ganna Barra 22" 20"
Idaal Tein 48" 13"

F. Refugees

According to the Refugees Relief Coordinator at
Gedaref, there are over 100,000 Ethiopian and Eritrean
refugees resettled in 17 villages, Over 50% of these
refugees are youn: wales, The main relief under the
¢coordination of the Sudan Council of Churches covers
areas of medizal ard, social programmes, and equipping
refugees witn skiils to build up self-sufficiency or
self-dependence. It also includes the provision of
first sid, food and clothes for the fresh comers.

To butid up self dependence a 600 feddan
agricuitural -cheme has been established at each of
Umm Rakoba and 'nim Saada for the production of dura,
togetner with the pilot agricultural schemes at Abu
Rakhem and EL Saki,

Other organi.ations providing relief and assistance

to refugees inciu. . the American Food Organization, the
Swiss Red Cross, th- American LALAMPA, the British
Motherhood and Child Care Organization and the Iglamic
African Rescue Agency

Food aid provided last year included 3580 tons
of dura, 130 tons of peas, 185 tons of Semn (butter
0il), 235 tons of mi%k wewder and 1500 tons of wheat.
The number of refugees receiving that aid totalled
29,24k,

© 2
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To promote self-dependence, a number of schemes
have been estabiished for the refugees. For the
production ct dura the following schemes and tractors
have been sliotted 1n the corresponding sites:

dakee 50
. LGCATION . AREA IN f&d' TRACTORS,
Umm Gargour 11 300 8
Karkura 2 500 2
Abbuda 5 000 6
Umm Al1 6 000 2
Abu Rakham 3 000 2
Wad Awwad 3 000 b
El Tineidba 10 000 7
EL Hawata 5 000 3
Umm Rakuba 3 000 3
El Mafaza 5 000 2
Umm Gal aga 600 1
Total 54 Loo Lo

e e T T e D e T D = e S S T e T T S tan lem et

Below a+ tihe areas desiznated for the production
of truits and v<:ctables and put under production last

yeer Table 65
: :TOTAL: AREA * TEGRTARL BES AREA:
: SITE D ARTBA UNDER: :
: o Y54 VRUIT: SUMMER : WINTER:
Kilo 26 20 7 9
Khastm El Girba 00 - 7 9
‘Abu Rakham o 7 8 8
Wad Awwad 2L 5 10 5
EL Tineidba 40 i6 10 15
El Hawats 24 L L N

Many of these registered refugees and almost all
the unregistered provide valuable wage 1abour for
mechanized rainfed agricul ture in the Sudan,
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But it is noted that up to now (Feb, 1984) the
refugee settlements are lett to get their requirements of
charcoal and {irewood from the surroundings of the villages,
exerting & new pressure on the wiready degraded natural
vegetation, esps 1allyv the voody cover, But, unlike
indrgencus settiements, tlans are nuner way fop
af fgrestation activities to nrovide these refuree setiie-

ments with their needs of wood for the varigus purposes.

200

persons, Ymm Galaga: 7,000, and Ab. sk han: 3,700) are

Relupce scliiements around Gedaref (Tewvawa 17

oy

provide® with the basic services' eclerasntary achoels,
15 small butcheries., .7 vegetalle sniling tailes, and
8 offices and stores L. keep insecticides, In the
medical field there ure:

On~ Lospital

Twe health centres

Eight dispensaries
Thirteen dressing stations

The most wi's: read diseuses are malaria,
dysentery, eye d' zeaszes and tuberculosis.

)
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ENVIRONMENTAL DEGRADATION IN GED/ARER DISTRICT
A WORKSHOP ORGANIZED BY IES, U, UF K,
WITHIN KEIMA PROJECT
FARNERS' UNION HALL, GEDAREY TOWN
1o 0 30 Avral, 198y

1, Introduction

The workshop w . intended ‘s be a culmination of
the research and monitering activities of the Gedaref
group, ETMA, SUDAN. The -sntentions of the organizers
are: that academic research 1s useless 1T 1t has no
practizal value, tha. veople are the prame means and
ultimate poal of ~rangs, that grass roct rnvolvenent
and local particivation are prerequisites For the success
of the workshor, tnet local people are more aware of
their problem: than other pesvle, and that the work shop
shpuld come out w1th wnat the local comiunity want s,

The local neople were, therefore, :nvolved from the
very on-se' The i1dea of the workshop was rirst
discussed wi' . ithem and they were very receptive., They
alone decadad e time ond placs of the workshop, the

" Union ~7"fered 1ts hall for the work shop free

Fanners
of “harge. The ccnients and number of the discussion
papers were deci. :d by the ioral people: 754 of these
discugsion paper: wers written v local authors and
92% of all parwiciy.nic came from the local area. The
number c¢f particivarts in 1ndividuel working sessions
ranged between 36 an. 49, a number which ocutnumbers
participants 1n similar workshops organized even at
Khartoum., The preparatsory w#ork was carried out

simul tanegpusliy by two secretariats: the major one at
Gedavef Town and the other 1n Khartoum, So, one can
say that the local peocpie were quite enthusiastic and
supportvive and their response was postiive and
encouraging.
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The offical response was also positive:

a) Greetings and Apclogies for not being able to
attend the opeming zession were received from their
excellencies the Governor of the Eastern Region, the
Regional Minister of Apriculiure and Natural Resources,
the Regionai Hinisier of Servicers aca Fublic Utilities,

and the Cowmissioner of Kassala Proving e.

b) The at:endance and addressing of the opening and
closing sessicns oi the woriishop by Dr, Mustafa Basher,
the Minister for the Affairs ot the Regilonal People's
Assembly and Lhe represeniaiive ol the Regional Govern-
ment to tne Workshop. DBe:ng himself a scientist, he
participated effectively in the working sessions. His
address, summarized later in this report, reflects the
response of *he Regiunal Govsrnment to the Workshop.

¢) The presense oI the Regional Information Unit

during some of the seasions.

The reraining part of this section is compesed
of summaries . ° the three components of the Workshop:
the two addresscs delivered during the opening session,
the working pape™s presented and discussed during the
working sessions, and reccmmendations pasccd during the

closing session.

2, The Opening A :
A. I.E, 8. - EIlA aAddress

The +ir
I.E.S. and E,T.K.A, by Dr, Galal EL Din Rl Tayeb, the
Leader of the Gedaref monitoring group and the organizer

of the Workshop. Among other things the address:

3% sddran s was oresented, on behalf of

e

1. explained that the Gedaref Disirict was chosen for
the multiplicity of 1te land use types and for its
human and economic significance for the local,
regional and national economies;

I /‘\ﬂ/ll)

4
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2, revealed that the studies had shown that
envirommental deterioration was advancing and
getting more intensive and that threat of
desertification is reul 1n parts of the District,
and thus culled for prompt remedial actions before

1t was toou 1late

3., cautioned against the piece meul and sectioral
approaches and stressed the importance of a
wholistic integrated and interdisciplinary
approach in addressing environmental problems;

L. stated the ovjectives of the Workshop as follows:

4. to present and disseminate the findings of the
Gedarei monitoring group,

b. the presentation and discussion of speciglized
working papers addressing thenselves to the
variods aspects and problems of the local
environment,;

¢. to bring under one roof policy-makers,
planners, executives and different users of
the jocal natural resources to discuss their
percep ciuns of the enviromment, to reconcile
their competing and/or conflicting interests,
and to work together for the conservation and
promotica of their envirgnment, wnd

d. to initia e and then promote public awareness
of the locsl enviromment, and to get people to
care for and be involved in its preservation
and betterment .

B. The Government Address

This address was delivered by Dr, Mustafa Basher,
reflecting the attitude of the Goverrment of the Eastern
Region towards the Workshop. After expressing the greet-
ings and gratitude of the Regicnal Government and the
apoiogy of the Governor for not being able to attend, and
after extending appreciation and thanics to IES, ETMA and
the organizers of the Workshop, Dr. Basher:

/D'I/"(


http:oojecti.es
http:approa.he
http:desert;ifcat.�.on

180

1.

3.

praised the chgice of the study aree, stressing
that the Gedaref District represented the
population and economic gravity of the Bastern
Region, as well as the concentration of natursl
and renewable resources;

confirmed that the Rerional Zovermient was very
concerned about environment:l depradation and
very serious ahout combating it, and hau already
declared “.and problems’ to be of high priority
in all programmes of sction. He related this
regional poiicy to the national policy declared
in:

a) Khartoum Declaration in which the President
requested the international community to help
the underdeveloped countries in their efforts
to combat desertification, and

b) the Compr ehensive Political Progranme where
stress had been made on the preservation of
the enviromment and the protection of natural
resgurces,

made it quite clear that governmental or ofCiciagl
efforts alone were inadequate to resglve the
problem, and hence he called for the mobilization
of the peorie-pastoral nomads, cultivators and
fishermen ard for the close cooperation,
coordination and integration of all efforts
pertaining to the protection and promotion of the
environment, and

urged the parti:ipants toc come out with workable
alternatives, and promised that the recommendations
of the Workshop would be given full consideration
by the Regional Government. He repeated this
promise 1in his short speech during the closing
session.
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3. . Working Papers

Twelve vworking papers were presented at the
workshop. It was regretted that farmers and nomads
presented nov papers. However, farmers and pastoral
nomads were pregent during the working sessions and

participated in the discussions

It is beyond the scope of this short briefing to
give a swanary of each paper presented, A list of the
titles of these papers mipht give a Tair 1dea about the
range of topics covered:

1. Envirommental Planning and 1ts Role i1n Combating
Environment al Degradation in the Sudan
By: Dr. Yagour Abdalla Mohamed
2, Some Aspects ¢f Agro-Climate 1n Gedaref: Is there
hange or Fucteation ¢
By:; Dr. Siddig Ahmed Awadalia
3. Deterioration of the Environment in the Gedaref
Disgtrict
By< Mohamed Gumasa Mchomed

4, Wildlife 1n the Gedaref District
By: Dr Salah Hakim
5. Indicators of Movironmental Change in the Gedaref
District
By: Ahme: Mohamed El Hassan

6. Rainfed Mechuni. -1 Farming in the Gedaref District
By: Mohame: Osman 3, Theirab
7. The Phenomenon ot “nvirgnmental Degradation and its
Impact on Forests 1+ tre Gedaref District
By El Tayeb Almed Abdalla
8. Degradation of &ne Nutural and Renewable Resources

in General and Fastoreal Resources in Particular in
the Gedarefl District

By: Dr. Mustafa Basher
9. Enviromnental Fartors Related to Soil Deterioration

and Actions Recommended to Improve 1t in the Gedaref
District

By: Ibrahim Mshmoud Bireima



10. Envirommental Degradation in the Gedaref District
and lts Impacts on Animals and the Reflections of
These Impacts on the Social Life and Health of the
Feopie ir the District

n

Ey: Dv  Baliker Anmed Buvaker

11, Reforesnation and oo Siruificant e
Byt S. Tarsr dulir (Kafirees OfMmece)
12, Bnviromment . Degrade!.on and .ty Imypac ts on the
Gedaref Town

By Mohames Cuan Alx BL Hag

L.  The Recommend-ti n:

Acknoviedrins tne fal ¢ that tne Gedaret Districit
faces seriouvs env v omental problens mani fested 1n active
desertificution o ess, decline in ihe produactivity of
agricultaral onnd and deterzoration ol natural pasture
and of ammal od forestry ressourc e ond heing awvare of
the concom:iiant nerative 1mpncts on all sspects of lafe
in the area The parvit opants o Lue Vorgshop nave

ananimoasiy passed tos Unliowine pooownendabions

1o The 1n: < ion wurel encaaragenent of vopular and
oflii: Aotiatnps oahd conlerences to make people
aware of il ts combatl any cmmentsl deterigration
in the Doy, os

2, The furmatic: oo Sitrages aud towns of environment
pro®erticn < etiis o mike the loced populace
aware of and o acernod sbout Yielr enviroument
This shouid be . ied witle the 1ntensific ation
of tne reie ot ¢ - coadancs wnd 1nformation agents
together witn 4.l =i=ans ol cemrunication to create
and ravse publls asarensss abouet enviconmental

issues, AbGTar s @ onomizacion 1n vhe use of
firewsod and oo oal, and aboern the use of
alternataive cowrces of enerpy. The Horwshop has
also retomnenten the de laration of a "Tree Day" or

"Tree Festive," 1n ail parts of the District,



3

The inclusion of envirgnmenta® studies as a basic
subject i1n the <urricuia of school at alil levels
te make sure that youngsters are. at an early age,
aware of lne enviromment. :ts constiguents, the
necessity to preserve 2t, and the rational

utilization of 1ts respurces

Use shouid be made of Lhe envirommental training
opportunities offered ty the Inctitute of Envirenment
Environnental Studies, U of K by sending sone
local school teachers to participate in these
training ~lasses and cowe hath a3 environmental

educators

The continua) reparation and pursuance of adequate
studies about the muubers and distributions of the
human &l animal populations as well as about 1and
uge and land rapabiilt: os

The cuivivation of forests and the protec tion of
the natural vepetation, especislly in the northern
aree, ant fohe orpamzation of Teliing ol trees for
firewoocd. .u2oal and comatruciion parposes in the
gouthern araa of the Distraict Cultivation of
trees on tne necimaeters of villaves and towns and
around wate: voints sucuid be tacen seriously for
the productic . o: firesond as werl as for
protection il uues since these sites are most
gusceptible to ~onvironmental degradation. This
should pe carr:- sut in accordance with a
carefully-Arawn ;1 4an integrating all rel evant

aspects anl coveriar all areas of the District,

The promuigation of .aws and regulations to compel
farmers to plant tree shelters arpund ull authorized
and unauvthorized rainfed mechanized farms, To 2fFfect
such a legisiation Jocal and international
orgeanizationus shouid be requested to provide
technical snd financial assistance.
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10.

11.

la,

The formation of an effective body constituted
by the Central and Repgional Governments to study
the on-goinyg expansion 1n the unauthorized
mechanized farms with the i1ntention of organizing
and rationadaving Lins sed tor in conformity with

a gener:: invesiment plan.

The geniine sesrch to make avalleble from within
the ¢ountry or from international organizations,
like tne I.8,R,.D.. the required finance tg
formulate and implement piansg and programmes to
improve tne general enviromment within the exi st~
ing and nlanned mechsanized farms,  Promotion of
such an eunviromment may be attained by making
maximum use of the results of contemporary
agricul tural reseavch 1u aspects like mechaniz8-

tion of agriculture and agricultural inputs and
operations.

The introduction and enforcement of agricultural
rotations in ail rainfed mechanized schemes %o

~help in combating harmful herbs and insects and

the introduction of the animal as an integral
part oI this rotation.

The introd.~ tion of some specialized units, like
forestry ani s01l conservation, within the existing
framework ¢: the Mechanized Farming Corporation

to ensure cao.diration and a more rational
utilization of the natural resources of the
District.

The declaration of a well -defined policy and the
promuigation of laws and regulations to specify
areus of jurisdiction and give adequate powers

to the Range and Management Department and the
Mechanizea Farming Corporation to fi1l in the
legal and administrative wa~ umresulting from the
abolition of Native Administration.
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13,

14,

150

16.

Every possible suppori and assistance to be
exterded to the agricultural guidance unit to niay
its educative role inside and gutside the planned
schemes,

The pursuance ty the Bastern Repion’s authorities
of a comprehensive, interrated syudy starting with
a general sarvey of the repional natural resgurces
with the i1ntention of compiiing a map of the natural
resources os well ag a basic scientitic document
similar to that of the land resourcecs, This map
and document snould be used. aiter caonsul tation
with the Government of the Bastern Repion, to
prioritize the Locatiocn ot developmental schemes
compatible with tne iocal economic and spcial
conditions Then detailed studies of the natural
resources 1n areas of high vriority she:.d oe condvcted
by ell appropriate spevialicts, working as a
single, well integrated team, to come out with the
technical feasibility studizs Tor these schemes.
Further consul tation about these tes nnioal
feasibil, %, studies should be made with the
Reglonal Government so as to choose from the
possible inus use alternatives that type of land
use which . =tains the desired ecological balance
and environrental equilibrian, A follow-up study
should be ma e 1n due course to assess the
conerete imp&:.t L that type of land use on the
environment,

Reconsideration f the nature and timing of
agricul tural operaticns ir ‘b ~rchanized farming
venture to render ihean more suitcble ta the
climati¢ conditions and the chanacgepistics of
the smei. of the seane-arid climatic regions,

The initiation. in cnltaboratbion with the Social
Analysis Department, of & study programme to
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17.

18,

19.

20,

21,

follow up the changes which occur in the physical
end chemical characteristics of the soil as a
resualt of' the continuous and intensive utilization

by mechanized rarming.

The formation vl a high-level committee
constizuted 7 repressntatives of the Central
Government, Repuognal Government, the Institute of
Envirgnmental Studies of the University of
Khartoum, Merbanized Farming Corporation, Survey
Department, So.i Analysiz. Range and Pasture,
Wild Lifle, Local Authorities, and the Regional
Farmers Union, The function of this committee is
to survey and asuudy all areas of unplanned
cultzvation. and Lg make relommendations about the
optimum utirizavzen off the avalrlable natural
resources to the sprropriate authorii.es to teke
the suifabie decizions by which everyone should
abide,

The Mechanized Farming Corporation should continue
ite app . ed research g establish ways and meaus
capable of raising the deteriorating productivity

in mechani~ed {arms.

The Mechan. ~ed Farming Corporation should be asked
to exert mora eflurt to construct the basic
infrastructu: :3  guch as roads, hafirs and means

of communicat:nsn in the areas of mechanized farming

in the Disti i

The provision of 2dequate financizg for the lecal
small (poor) farmers through the formation of
appropriate societies or the establishment of a
farmers’ bank to enable them meet the costs of the
agricultural gperations and the planting of trees.

The re-establishment of the hashab (Acacia senegal)
areas which have been transformed to apricultural

Pyl
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25.

-

o

s¢hemes; through the introdss tion of the hashab
tree 1n the - rop ratation or through inter cropp.ng

The reservation o! aii areas ¥nreh wera recanrended
to be declared raner cel turests and the reservation
and rehabiirtativn of wara apens e Tonriiomn s
protec tive Tnrests

The encouragement ... 1ndi ©dus. . ro DIant forestys

as an alternative soonem: LIV y

The replannins ana re demar-ation of e hana sed
agricvltural cohwenes, agr o0, %, CooElnce o tn e
south Gedare ™ L a0 ordin. iy covdoar lineg
inscead of AL SLIO DG G L dinnl Lactern g
that ei! ....onllural cperé. .us ©an pe varre rmad

in az. e vwith tnis tlavy: y and new patterns.

The re; : wenent of the exioior Shallow plousrh the

hag fed to the Dovne o o g

UfeTe o
SOMp o Laver 1n i sl by oo ibar Liwadhs apatle

of plo o T Tt L dewndd. o more than 10 cm.

sSinle a0 Swral oesynansion v the rainied

nasgs had a

mechany zen

direzs ne L0 o whith nas losth
a good pan, P Uendd fe s ogel naturail hat:bat,
the wore sty oo ammendsd Lne proniblblcn or at
least “ontic; wantins an the soabthern area of
Gedarefl Distr: woowallo B AL the oihcr parts of
the Region o w0 “ o 0 and vressres the somre wild
11fe specres i CTaenen has also vecomiended the
estavilorment of & .57 iiite Admunletration in the

Region

Bvery possivie cars should te yiaven I'or the pastoral
resource  grazing should be grpaniseld, pastures
should be p. tetved, znd g avzing aress should be

i)
pe /I//

-
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28,

29,

1.

32,

33.

extended and their quality promoted in the
Butana area ty help release local pressures and
sufferings and reduce friction between local

cultivators and pastoral nomads

The i1ntroduction oi fedder crops in the rotation

of mechaniced tarms.

The expansion and intensification of hashab
cultivatzon {ror both protection and production
purpo ses) cither through taunga (which is a kind
of iater-cropping) ov uclternating belts or in
separate and exclusive scheunes, or through all

or a combinaticn of these methods.

The workshop has zcknowledged and blessed the
decision of the Repgional Govepnment to promulgate
laws to organize grazing and 1ts decision to
demarcate a grazing line (north of which all
types of cultivailon are strictly prohibited)

and has calied for more regulatory by-laws and

measures.

Since planning constitutes the corner-stone

in the interration of resources and their
preservation. the workshop has recommended the
prompt foimation oI an envirommental planning
agency and ihe “ompilation of a guiding map of
the natural “escurces for the Gedaref District

{see recommerintion No. 14).

The protection o' existing tree belt between

Simsim and Umm Seirnat .

And, the central Ministry of Energy should finance
the establishment of forests in the Eastern

Region (particularly the Gedaref District) to
compensgate the Region for supplying the other
parts of the country with firewood and charcoal.
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B, TWO RECOMMENDED PILOT INTERVENTIONS

ap\
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B. TWO RPCOMTNDED FILOT INTERVERTIONS

1. pstablishment of sheltep Belts

General Introductiron.

Ramfall and water fram other sources lave an imporiant
role in ecosystem repulaticn in semi-arid and savanna
areéas, Water is cenerally a more luniting factor Lfor
Plant growth ani developrent than sori, topography,

17 foctors However, these

=
i~
3
‘
—
o
o

elevation .
Tactors 1nteraacr w40 2rnekh othe v und lead to tartherp
complications when they ave tizd wmtl ihe a2 and

intensity of Ioni by both may i oL ansrals

Unplannsd cu, o v o o tha reroruiile naiueal resoureces

has Lzd cnvanie of wlant cover, sc1l epeosion

crn {vergrazing, unplanned expansion
in traditionng end meohanized agr:cuiture . tree removail

&nd fire are 4% maior factors leading Lo sirte detepiow

ration,

The nedaref area has soils of moderate fertiiity and

sufficient ro. ~0ali row eren rraductron Huwever, the

aeveilonment v coomertorume? angd traditional agricul-
tura i sebemes oo accommanied ny  extens)ve destruction

of tue treeo and o oo cover This in turn bas 1nfluenced

—

niant - so1l we v o relationship and caused net only a
arcp 1n produstiy -y level tul also created meny desert-
1tred spots 1a the e, The lack of sorl improvement

measurcs tchtbér wr e absence of tending operations

for crop preduction tiwe cnhanced wis degradation process.

It 18 imperaiive whi* wmpodiate 1ntervention should
take place 1o reascly thi: situnbion Toae introduction of
a rotation policy. laws and repulations together with the
establishment of 4 cevies of broyuerly desiged shelter
belts are among the major fastors to Le considered. The
bpresent study ncludes the intreduction of 2 series of
shelter telts on a small area of lo0e feddans togpether with
the estublishmert of an anclosure for monltoring plant
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growth and developmen-. and record g umprovement measures
afforded by prole«tion,

ﬂr'mtntal Plor

< e e

('1) )lAL..lltI‘ HC’LT;_

The introducticn of sheles beits in rainfed agricul.
taral projects s s form of multiple land use approach, This
form of agro-cyrastry practiea is anuielpated to raise
Productivivy leve. . maintain so1i ferti1l;ty and i1mprove
water baladze. ahelie) nelts ameilorate the climate by

reducing wing & pe ard lowering Lemperature. The

reduction of watss gt and syrioes 8011 movement curb
the desert:fivasn ion pnenomers. The wond and other tree
broducts derivel ivan tho free heltg soansyriate an asset

over and abiuwe Sr Lt e et e,

However., the ¢ .i:bl <tment ~7 shelter belts under rain-
fed conditions mipnt ney med wirhoairriaulties related to
water aveilabr iy, Papfoiailiy ab o the wnitial phase of tree
growing. Althongh ae svepsice of 400 mm of rainfall is
adequate to supporr Ay indagenous and some exobis trees,
some precauticnury m2z3aras ahiog )l be Ltuken into conside
eration for ava:l ng waler. Thez san be achileved by

considering the 0 Lawing Sttoprnac ves -

a) pumping wat. . fren River Atbara {(expensive),
©) water harvest g chpough brip2r drainage systems

folleowed by 5iey SToraw: Tacill cles.

¢) adopting rus. © apriculara systems through
harvesting rcar woter ranodf and using it direectly
for crop and t. . probion, on,

d) spreading vater roueh divarting 1t from its

natural -oupse. o i Gpreading it over adjoining
fields,

e) utilizing the iAap T resturces of the people
living nearoy ihe Progect To warer the newly
establ ished tree Seed ings by animal drawn cérts
carrying rain watep [ .f feasible),

#'rlfri; a
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£

(b) choice of species:
The cholce of species 1s governed by many factors

including

a) so1l eondiition, adaptation and climate

b) usefulnesc as a sheltep belt ¢ omponent ..

¢) contribution t:¢ income generated from the area.

d) freedcm from disease. arftecting agricuitural
crops,

e) improvemeni aftorled o miaps habitat through
nitrogen- fixation . Qumas [ omation and/or owmer

amellorat:ng etflest

Ui

On %he basis or Tz dbove merntioned  two indigenous
and two exoti’ spe::-i have been velested for the forma=
tion uf a series . giester belns. mhe specres selected

include:

A, senegal 2 trees/rcw

A, seyal 1 tree/row

E. Hybr:d (Missour!) 1 tree/row

Eo micr. heca L tree/row

aj A senegr % capable of nitrogen Tization, good
for zamel @ swis a Source of wood and charcoal
profuer o0 and an income generator t hrough 1its
gum proeduct o For thexs p2asons 1t 1s suggested
to contri by L7 of each row.

B A, §§¥21~1s oDast gprowing indlgenous species and
a goeod soures - o Yo rewsodl and charcos l produstion,
c) the two ezotin  Lecios are selected for their
growing cheracteoastics as well as for therr
econanic contritvs on throagh pole production.
The specilas .oppice w211 ond can be harvested
wnile the other ind.ipenous species ure standing,
E. Miasouri {hybrid) hss besn grown successfully
under rain condition i1n the Damazin area at both
Khor nonya and Jebel carri. F. microtheca is
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anticipated to thrive under 600 mm rainfall
in the initial phase of establishment js well
looked after. However, both species are
susceptibie t» termite attack. This can be
overcona by dipping the seedling roots in a
solution of aldrin prior to planting,

(¢) Computation (I the srowing stock

a) planting space within and between rows is
3x 3 om,

b) number cf trees/row ie five

¢) height of the tall species (H) is assumed
as 12.% m.,

d) distance between the shelter belts is 20 x H
(20 x j» 5. 220 m.), This is to be utilized
foer crop production,

The =ces of 1000 feddens can have the shape of a
rectangle of the dimensions 3500 x 1200m taking the above
into corcideration we can plant 14 gsets of shelter belts
along the length of this area. The suggested spacing gives
a total of 400 trees along the width of the block,

o

oo 4CL X 5 treeg/row X 14 sets of rows
= 28.000 trees

Assuming ihat there are four good rainy days per
season and if safe transplanting for four days is afforded
by each one of the rainy days; then the manpower for
rlanting can be conputed as follows:

4 % 4 .2 16 planting days

If each man can plant 50 trees rer day then the number
needed is:

x (4 x 4 x50): 800

x ?Sgooq 35

The number of seedlingc required to be growh in
the nursery is estimated as 40,0CC. .This takes into
consideration a 30% losgs as germination failure together
with other sources of mortality.
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08t of raising seedlings in the nursery:
< (&=}

f Cperations :g:;{iggg(Ls )“
Purchase of =ezd 0.65
gost of silit 18.00
FP1lling polytnene bags 6,00
Red preparation 4,00
cost of 1rrigation 1.00
gost of hund sowing and
singling 6.00
neneral maintenance Lo.,00
Total cost/1000 seedlings 75.65
Total cost for 4o,000 35015
gost of transplanting
L8.20 x L0 (thousand) 800
5 815

(d) yields and Income

Of the trees srown in the belt 49% bvelong to
A. senegal giving 11,200 trees;each of tle otlier 3 species
is represcn'ed hy 5,500 trecs. ~um production starts at
year five and rvves maximum production at year eight.

Assuming that e«:u tree gives an average of 0.4 kg/season
we get 11,200 x ¢ % . 4 480 kg of gum arabic. The two

eucalyptus pive sulieable poles at age ten years. The
utilizacion of A, seyal for firewood and charcoal should

-t -l

be delayed to age . years when the eucalyptus species

have coppiced well. fThe income generated can be computed

as Tollows;

A. Senegal
Lh8p = Lo -~ 112 kontars
Production for 5 years = 112 x §

Income gencrated = 560 x 20

560 kontars
11,200 Ls.

1l

A. seyal

The stocking of this species amounts to an area of
ten feddans. FEach feddan yie lds 15 cubic metres of Tipe
wood, giving 10 x 15 = 150 cu.m. Income generated

= 150 x 12 = 1,800 1s.
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Bucalyptus spec)es i
11,200 x 1% Ls- = 168,000
. LS.
EEEEE_}EEPT?‘Efﬂéﬁﬁﬁiq T e
A sensgel 11,200
A seyal 1,800
2 Bucaiyptus species 168000
Total 181,000

2, Enclosuys

Monitoring hanpe in vegetation cover and habitat type
can be achieved throush exciuding activities of man and his
animals from a certa.n reserve area. This can be achieved

by fencing an area of 2 X 2 ym. A3 fencing is very expensive
other protectran strategies @n be considered. Such protec-

tion measures are anitizipated to.

i) improve plant cover,
il) ncrease species diversity,
111) reduce runoff and improve iniiltration rate of the
so1il;
iv) give protestion to adjoining agricultupral areas,

v) prevent soil movement and desert créeep from
neighbouring lands,

Vi) promote envirvaimental quality,

(a) pethodoiogy

General backpround

Protection measuresz should be preceded by a complete
inventory of existing vevetation cover through assessing
density; frequency. per cent cover and general habitat
condition. <goil anaiysis including chemical and pPhysical
corditions shonld be considered. wind speed;relative
humidit y and evapotranspiration are to be assessed. Species
which are adapted t» the locality should be selected or
seed ing and/or‘plantlngn The introduction of grass snd
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tree species should te based on brevicus knowledge about
success and adaptabil ity tc areas of similar potentials,

(b) Improvement Neasures

If seeding 15 to be condidered, some go1l working
might be necessury to ensure Successtful establishment |
this 1includey zballow picutong and riduing.  seed source
mugt ve from the ilosality or trom areas with similar soil
and envirormental choaracter; Stics Tesbs Lor vrability.
geérmination per cent and purity per ~ont shouid be
conducted bhefore seeding.  Pre sowing trectiment may be
necessary for sane species and thege may 1include scari-
fication, scaking 1u ot or =old water and or treatment
with concentrated suirburic a.od The arr roprlate time
for seeding 15 wery caportant for germination . aspacially
as rerards timing w.oth the painy aeason. [upervision and
recording ol veryinat ooy 2uecess 15 necescary for assessing
the necess:ty for resesdlos and /or teatinpg up with seedlings

from nursery stcsk.  Sugpested speries for the project

inelude A. senepn

S ety

Lot seval brozon:s speciaes . A albida

SAL e sttt . b

together w.vh Local fodder species.  (he mixiure ot 3pesies
should v arrauveed in aceopdance Wwith the ex.sting pattern

ol 1 the area.  Maximum benefit should

cf speoies
be drawn from ko oyiwedpe of the terrain . this 1ncludes
contoar , elevation o 0} Types and movement of rain water.
This 15 important “=p wateyr harvestiag and diversion to
max:imise the benet:+t of existing water on the arsa. pRain
water storage shoull be tsken into congideration whenever

feasibhle,

(<) Helping factor for project success

It 1s important to Lvite the local reople to
participate 1n thig proje:t. Th's helps in defraying
expenses as w2li as proteciing the area. The farmers and
herdsmen are an :mpcrtant omporent of this project. Joint
meetings for delineating the project ares and catering to
access roules for human and 1lvestock are necessary. The
participatory spirit can bte ra;sed by specifying shares for
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the local people frun the outceme of the project. mThis
can he in the form of organizZed grazing rights hased on
specific grazing mwansprment, syslems.  Phis has Lo take
into conciderat oo Lhe carvysnr capacity of the site.
ek osom I nerated o foen can cricourare - the local
people to creste other protected areas in many parts

of the area A proper system of rotation and defepment
can be coiqdliched and serve as a range Jdevelovnent and
Tpeovemont pro, ranne oreover , the timier produced
from these enslrznes: can e narvested ard distrihited
among the local people aften subtracting the cost of
pbroductin

(d) Vethod of Protestion

- 3ot —aiat

The protection strategy can be outlined as follows:

1) Properly fence 200m at each corner of the
20004 2000m This nelps as demsraction of
the aresz as well as affords partial protection.
2) Establish four patrolling points wiere tour
guards pive protection and supervision against

man and arimal damare.

3) Introdoce 1.ve fencing by planting trees or shrubs
adapted Lo the arca.

(e) gost of the project

LS,
Cost of seeds .nd seedlings 2,400
Cost of seediuy, and transplanting 1,600
Fencing 8p0m x I1.s.10 8,000
b guards y 18-85 x 12 months
X 5 years 295200
Total cost 31,200

(1) Income and output
1. After the second year of protection this
area can support 400 sheep year-round. This amounts
to 4oo ton of forape per year. The value of this forage
amour. ts o about 9,000 Le.
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2, Returns fram firewood, charceal and building
materials can be eztimated as follows:

LB

10,000 poles % 1s.15 = 150.000
1.500 cu-m. x Is.10 = 115,000
10,000 sacks of :har-oal x 1.8, 5= ___291299-
Tutal - 215,000

This Justifies the incurred expenses invested in
this pilot intervention,
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INDICATORS OF ENVIRONMENTAL CHANGE
IN GEDARKF DISTRICT

LAND-USE

A,

Pastoral to Agricultural

1. Herd size

2, Grazing areas
3. Population cf nomads
L. Change 1n location of pasture
5. Legal and social confiicts between
nomads and cuitivators
6. Rural nomads and nomads in town
B. Traditionai s mechanized aglicul ture
1. DNumber of feddans in traditional
agricuiture
2, Number of feddans under mechanized croyp
production
C. Forestry
1. Numper and size of forests
A Species variety
DESERTIFICATION
A, Physicai Indicators
l. &oil Indicators
&, Effective so0il depth
b. Soil organic matter
c. Crusts
d, Salinization and alkalinization
2, Relative Reflectance
B. Biological Indicators

1, Ground cover

2, Above ground biomass
3. Key species vegetation
L. Key species-animals

W


http:Salinizati.on

199

5. Domestic animal population

a. herd composition
§
)

L production

6., Yieid
URBANIZATION
A. Infrastructure and gservices
1. Housing
2. Health and sanitation
3. Education
L. Roads aund public work
B, BEmployment Opportunity
l. Primary sector
2, Secondary and tertiary sector
C. Development of Town and District Government
1. Administration
2., Police and Fire Protection
3. Court System
Y. Social Services
5. OCrime
6. Urban land-use
7. Industrialization
D, Migration Patterns

1., {rowth rates
2. Demographic

SOCI AL INDICATORS

Al‘

Change ir social structure
1. Bffects of migration
a, setbtlement patterns
2. Change in family structure
3. Change in the role of women
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ECONOM IC INDICATORS

A, Standard of living

1.
2.
3.
Lo

Housing
Nutrition
Education
Social services

B, Availsbility of Goods

C. Subsistence vs, Market Economy

D. Inrome and Sources

WATER RELATED INDICATORS

A, Physio chemical

12,
13,
14,
15,
16.
17,
18.
19.
20,
21.

Suspended matter
Turbidity
Transparency

Colour

Conductivity
Temperature

ph

Dissolved oxygen
Biological oxygen demand (B.0.D])
Chemical ogen demand (C.0.D)
Phosphate

Nitrate

Titri te

Amonia

Current or discharge
Potngsium

Sodium

Calcium

Magnesium
Pesgticides
Herbicides

4‘

o~
o
el
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B. Standing and open water

C, Groundwater

1. Depth
2. Ruantity
3. Quality

D. Rainfall
1., Frequency
2. Duration
3, Quantity

E., Biological
1. Phytoplankton
2. Zooplankton
3. Bacteria
4. Protozea

5. Benthos
6, Fish
F, Health

l. Malaria
" Dysentery
3« Bilharzia

1. In rural camps
2. In urban areas
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