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iNTRO DU CION 

The resource management component of the ETKA
 

(Envirorrnental Trining and Management in Arica)
 

prograrame, which started in 1981, aimed at the study and
 
identification of the degradational trends of the ecosys­

tems of ei:rht study areas of which th" Gete' District is 
a significant one. The five-yevm-lonr gtudlv nf the area 
is not lon enouci to identify th- detils 0' all spects 

of the ecosystem. However, it has been possible to trace 
the major chenges in and to identify the main trends of the 
evolving and dynamic physical and hm.n eiavirornmen . of the-

Di strict. 

This report falls into three parts. The first part 

in based primarily on secondary sources although field data 
wei e u aed to ill in one i-spa. it iA (d]1\ldd into to, 
sections: baseline data und trend analysis, The buseline 
renert sets the year 1940 am the base year, Justifications 

for tho ';election of the Gedaref Distr" et and the base 

ye:r are stated. Indicators used to 1,i !! fy and monitor 
'.nvi.nrentnl change are summarized, "Kc section tLen 

vov:g qc. a description of ihe physical and 1'.unon 

.nvir. ,:ent-: climt, geology, soils, vrt'tion nd 

a....:: "a a, the min constituents of th !Onner, anJ 

n, ularion dynamics, modes of livelihoc and land use 
'systans as the major components of the latter. A study 

conducted in 1948 about one of the villaowes is used aRs 

b'qe to study the changes which have occurred since then, 

T'. s .o., is concluded by a brief attempt to look into 
ca1urls r, change during the se poplod, 1940-50. 

7'a second section focuses on the identification 
o- trends which had d-e:cped between i-:50 and 1980 in 

ne .hsical-biologLc s and human cromponents of tho 
*. .o,envir. :cc-nt. The first component includes climate, 
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water resources, soils and vegetation. Of all climatic 

;AspCcts, only rainfall is significant and critical for 
all forms of life in such a marLinal area. The second 
component comprises the social and economic conditions
 
in the mechanized rainfed agricultural sector, the
 
traditional peasantrv -,pastorel nomadic snctor and 
 the
 
urban sector of the Gedref Town.
 

PFrt; Two, The ronitoring Report, is entirely
 
based on field survey and field data. Visits to the
 
same monitoring 3i t,.- had been reported between 1982 
 and
 
1984 to observe the un-to-dote situation of the already
 
identified trends. 
 The selection of the monitoring sites, 

.. all tpe of land use and moi of the 

ec~r-on c notivit-e., ,7 not ror:lr. The first oC these 
Str' w,-. wen ivn 'e, shemes. T'hel- sol ec tli n 

7 - P: b q n - , c'q.n' t h - 1 v "u - . no r ,q- "-7 o , , • -L.., n . o y y.v " ', , 
Lln* - -: ' -0 r-K 0, r , 'VA 

6M~ Pra v*"lLN nW j(0 
 ) q~u'c. 

u.M. :is here . m d on p"oductivt y An,d "-oi] c i* es. 

Rural En! arban settlements consti''Ke t1c second 
group cf monitc:.., .it. :our vill:,:, nnd a transest 
were -electod to 8ee the char.s w.' hiva ocurp& in 
s.pects like rural lend use patterns, economy (particular­
i* ' riculture), and population. T!" atul i the .a jor 
,rbh:,n ,nrtre, Gedaref, covers areas like historical 
evolution, morphology, land use, economy arK population. 
Urban services, especially medical and educiticnal, 
to.ether with upban problems, like crime and fire, have 
alo been discussed. 

Of thn phvsicnl apecto, soil and water had b.n
 
monitored. Soils have been analvsed to deternine 
 thpir 

no! tbility for crow production and to qee the charqrbs 
takJng mlace therein Rs a result of different forms of 
land u. snd cvo~oing. Ana:Lysis of water ouples wq'-: 
Ihibited by Tack of Peliabl- rquianirW; hence, the study 



r water is confined to its availability for mechanized 

,,.:heme workers and for the urban population of Gedaref, 

the relatioonship between water points and overgrazing, 

&,nd the depth of water table in some surface wells. 

1 he sLiu [1 u1, livt to ck, g-avzing and nomads 

deals with the vegetative cover, movements of, the pastoral 

nuomads, and the relationship between the available forage 

and the feed requirements of' livestock to determine the 

'I,. ue ' over'-atocking and hence the degre ol over­

gla-ing. Tbe last st-ction of' this parL shedq ,;ornTe light 

on the urban ,nd rural refugees and their contribution 

to environmental degradation, especially deforesta tion 

.rd urban crime. 

[he third and final part of this report is made : 

o f two sections. The first of these is a; summary str- ­

.. lsc-ibini, the workshop organized in April, '2! at 

-vef' Town on "Einvironmental Deqrfdotion in Oedaref 

L tvic t." The section is a translatu.-- (if th,3 main 

o-:-ning adresmes, titles of papers pe Ated, and the 

roeommendations made durin,; the closin session of the 

ilmrkhop. Based on the main findings of the study and 

.,i moqt of" tho recommendations of' the workshop, the 

scan1. section of' this p'art is a feasibility study of 

i,... plot projects. These pmjects, if proved success­

t-!, may be replicatej tD improve the quality of the 

natural ecosystem and to enhance the proidictivity of' the 

!main economic activities, nzmely mechanized rainfed 

..,-:.,iulture and livestock raising, kogether with contribut-

S' c the atti.,faction of rome ne.: of the local pcple, 

fuel wood, charuosl, boildin., :.4.es and/o- chsh 



PART ONE 

BASELINE DATA AND TREN1D ANALYSIS 



SECTION I
 

INTRODUCTION TO THE STUDY AREA 



BASELINE DATA 

1. INTRODUCTION TO THE STUDY AREA 

A. CRITERIA FOR SELECTION 

The Gedaref area has been an economically important 

region to the Sudan since the early 1940's. Gedaref is 
the second largest grain and animal market in the Sudan. 
Rail and a new highway connect the region to Khartcum, 

Port Sudan, New Halfa, Gezira and the external markets. 

Because of relatively fertile soils and moderate 

to sufficient rains, the Government of Sudin has develoi­

ad several large mechanized agricult ural schnep in ud 
around Gedaref district. Traditionally the people c!' this 

region have been either semi-nomadic pav:toralists herding 
cattle, camels, sheep and goats of subsistence cultivators 

raising dura (sorghut). 

The large scale mechanized schemer, pushed the 
pastoralists and small farmers out of' of theii areas,rsome 

AIlthough the schemes produce the much needed dura and 
sesame, they have contributed to the degradation of the 

region in several ways. 

As a result, many of the subsistence farmers 

became 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 instancer, whilo in others they hring their 

animals to rraze on the agriculI'., schemes themselves. 

In still other instance-, ;Airy cr,,-,' ;. boriWir into 
Ethiopian,.grazing lands, Thi.; situation is getting worse 

as evidenced by the increasing number of confrontations 

between farmers and pastoralists. The pastoralists have 
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also been increasing their herd sizes to protect them­
selves against losses due to further expanding cu2tiva­
tion and due to natural factors such as drought or 
disease. In many parts of the region the stock carrying 
capacity of the pastures has been greatly exceeded even 
to service the capacity. Overgrazing is a severe problem. 
Palatable and nutritious plants are disappearing and 
grazing areas are being lost to desertification processes. 
Adding to pastoralists' problems isi 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 smalll -armers, state-owned 
farms, state experimental farms, guided farms, private 
farms, and over a million feddans of farms established 
on unauthorized land.1 
 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 is 
then abandoned and the farmer moves on to a new piece of 
land. In the past 8 to 10 years production has also been 
declining. Among other reasons, poor management, lack of 
infrastructure, dura monoculture and soil impoverishnent 
have contiibuted 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 Ethiopia, whose presence 
is adding to Gedaref's socio-econcmic problems. 

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

4 



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 environmental degradation. The quick changes taking 

place in Gedaref's environment must be monitored and 

analyzed caret.iLly so a: to produce meaningful recommen­

dations about the future of the area to regional and 

national decision-makers. 

B. LOCATION 

Gedaref is located in the southern part of 

Kassala Province in Eastern Sudan. It stretches between 

340 and 3630'E longitudes, and 12 030'N and 11030'N 

latitudes, It lies between two major tributaries of the 

Blue bile, the Rahad River and the Atbara River. The 

Gedaref - Gallabat ridgre also crosses thirgh the south­

ern portion of' the region. The region is ubout 600 meters 

above sea level (See Map 1). 

The torn of Gedaref in the refgion',3 main urban 

centre; however there are villages scattered throughout 

the area. Outside of these villages the region is 

sparsely populated because of the shortage of water and 

because most roads are dirt tracks that become inaccessi­

ble during the wet season, 

C. MhlIN INDICATORS USED 

The categories of environmnental indicators we 

selected to study are: 

a. land use
 

b. desertification 

c. urbanization
 

d. social indicators 

e. economic indicators 

f. water related indicators 

We felt that by monitoring ;hang6s in these six 

categories we could begin to develop an anderstanding of 

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

D, _RITERIA FOR BASELINE SELECTION 

The 1940's have been selected as the baseline
 
period to which 
 chun;'es, in the six categories listed
 
above, will be compared There are two main 
 reasons
 
for choosing this period,
 

First, it was ,inst at the end of World War II
 
that the economv of the Gedaref reg-ion began to change.
 
Around 194-i the British r-cognized the region's potential 
to feed the coloni,! army in Enst Africa, and by 1947 
mechanized croD production schemes were introduced in the 
Gedaref District., 1,1echnnized agriculture and comrnercial
 
prosperity v,, rise to 
 a high rate of in-migration.
 
The town or' Qedaref, 
 which had been slowly expanding
 
since the 
railway waq constructed in 192P. saw a spurt
 
of growth.
 

The second reason for choosing this time period
 
as 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 book Ariculture in the Sudan 
 has a chapter on 
Kassala Province, In that chapter he discusses soil
 
features, vegetation, population, 
 water supply, animal
 
husbandry 
 and cropping patterns, Harrison and Jackson 
developed a vegetation map of the ;rea in the sae period. 
The map and description are part of !oU. Harri:son's Report 
on a Grazing Survey of the Sudan, Al.though it was 
published in 1956, much of the work was done in the late­
forties. This seminal work not only discusses the 
vegetation of the ecological divisions of Sudan, but also 
talks ibout the nomadic grazing practices and stock 
carrying capacity, 

There are probably other accounts of the area from 
the 1940's that we have not discovered. 
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II. PHYSICAL ENVIRONMENT 

CLIMATE 

The Gedaref District borders the Central Butana 

Clay Plain, and lies in the Southen Butana Clay Plain. 

The Gedaref DistricT gets between 600 and 800 mm of rain 

annually. ThiS amriount is crucial because most of the 

mechanized agricultural schenes are dry land farms. 

Between 1941 and 1950 the rainfall varied by 

19.4 20. The mean rainfall for- those 10 years was 

584. 36 am. Gedaref has a dry season for about eight 

months of the year. Most of the rain falls between June 

and October,, Planting, weeding, and harvesting are all 

centred around these four to five months. The nomadic 

pastoralists also migrate seasonally according to the 

rains. 

The following two tables present the rainfall 

statistics for 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.)
 

Although the majority of rain falls during four or 

five months, within each month the total rain can vary
 

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

between 194L1 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 

15.290C in January to the low 40's during the month of 

April and May. 

The tables below summarize the temperature data
 

from 1940 to 1949.
 



%.0 

: Jan. 

Mean Rainfall(rn) o 

Stand.deviation C 

Coef. of variance 0 

Table 1 

I,ean Monthly painfall - Gedaref, 1941-1950 
F: March: Apr. : May : June : July : Aug. : Sept.: Oct. 

0 1.98 3.65 45-53 86,52 130.3 194./3 98.o8 25.57 

0 5.7 5-11 21.9 46.89 39.13 50.70 20.36 20.45 

0 287.88 140.0 48.1 54.2 30.03 26.r08 19.71 86.76 

: Nov. 

1.18 

2.1. 

177.79 

Table 2 
Annual Total of painfall - gedaref, 1941-1950. 

year 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

:Rfall(rn) 
563.7 
611.7 
427.4 
570.5 
495.2 
553.0 
864.1 
487..o 
656.o 
615 0 

lo year average: 584.36 mm 
Highest rainfall- (1947) 864.1 mm 
Lowest rainfall: 1947) 4.1 rm 
Lo'est rainfall: (1945) 427.4 mm 
Standard deviation: 113.L6 mm 
Coef. of variance: 19.L2 . 
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Mea 

Mean monthly TC0 
Stand.deviation 

Coef.of variance % 

Jan.: 

26.3 
0.55 

2.09 

Table _5 

Mlonthly Mean Temperatures ) Gedaref 

Feb :march:Ap:i: May : June: Juy Aug. 
27.1 29.1 31.6 31.6 29.9 27.14 26.3 
1.17 0,89 0.83 6.o9 o.84 c.o4 1.23 
4.32 3.06 2.62 6.96 2.81 2.20 4.67 

194o-49. 

:Sept 

26.9 
0.53 

1.97 

Oct. : Nov.: Dec.: 

28.4 28.9 26.8 
0.62 o.48 0.99 

2.18 1.66 3.73 

Annual Mean Temperature 

Table 4 
(0C) - Gedaref, 1940-49. 

year 

1940 
1941 
1942 
194 3 
1944 

1945 
1946 
1947 
1948 
1949 

: ,ean T0C 

28.7 
28.2 
28.6 
28.5 
28.5 

28.2 
28.3 
28.6 
28.1 
28.1 

10 year man T0C 

Standard deviation 
Coefficient of
varincc 

= 

= 

= 

28.4 °c 

0.205 

0.72% 

-------------------------------­

o 



Temperatures in the Gedaref area are fairly steady, 

as 	 can be seen from. th.- lov1 coe*!'iecnts of variance. 

During the 10 year period not only did morth]y tempera­

ture fluctuate little, but 'he li yeLer coefficient of 

variance .vls less than 1-,i 

The other weather s.tation in our study area is 

Ghaal baliya, wfhEt of Cfeb"Lrof. Here there is only a 

rainfall gaugeo The 1,.eteorology Department began 

coilec~in data ther,' in 1945 (Table 5). 

Again, it can be er,. L}lit rainfall w,,ithin a
 

month varies greatly from year to year. In some years
 

the month of fiay can brin¥g as much as 72.6 mm of r- n;
 

in other years no rain was recorded0
 

During the rainy season fluctua:-ins stablize 

sor.ewhat, as can be seen by the lower coefficient of 

variance. Annual rainfall totals var-ied by 23.8 between 

1945 an6 1949 (Table 6), 

B. G EOLOGY 

1, 	 SUBSTRATA: 

We have no detailed geological information from
 

the 1940s; hovever, the Soil Survey Administration
 

published a detailed soil survey of Kassala Province
 

/in 	 1976. l Since geological formations change only 

over thousanes or mi.llior.s of years, we are assuming 

that the geolo,-ical conditions that existed in 1976 

existed in the 1940's, 

i/ 	 Some of the geological information pvesented in the
 
1976 survey was comiled from previous work done in
 
1956 (Ruxton) and 1964 (Sudan Geological Survey).
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Table 5 
T.ean M!onthly Thainfoll - r-hadamaliya, 1945-1949 

jan. : Feb.:March:April: ,ay : June: July :7pt :Au.Oct.: ITov.:Dec.: 
painfcil (m) 0 0 0 2o Ji.32 79.28 181oL2 112.9 -6.c 6.8 0 
qtand.deviation 0 0 0 0 18.93 36.62 25.68 47.59 46.2 29.19 9.7 0 

coef.of variance 0 0 0 C, 8c.9 84.5 32.39 26.23 40.92 F2.02 142.64 0 

Table 6. 

Annual Rainfall Totals - Ghadambaliya, 1945-1949 

year Raina i(ml) 

1945 472. 5 
1946 b75.9 Standard deviation = 11c.86 mm 

.... -7.3 -efficient = SLof 1ariance 

17kg 611.'­
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The Gedaref District lies within the South Central 
Clay Plains area. The elevation of the undulating 
plains is from 550 metres to r50 metres. Flatter 
plains slope away from the Gedaref-Gallabat Ridge down 
to 450 metres.
 

The predominant formation in the southern part of
 
Kassala Provijce (The Gedaref Region) is a 
 large area 
of tertiary basalts surrounded by rYesozoic sandstones
 
cr mudstones of the Gedaref formation. The rocks of
 
these formations are covored by thick layers of
 
Quaternary elastic material 
which is mainly heavy clay 
in the Gedaref region. Outcrops of the rock formation 
ar- found or, the Gedref-Gallabat Ridge. 

The Gedaref Formation: 

The Gedaref formation, made of quasi-horizontally 
bedded sandstones and mudstones,is from the Mesozoic 
age, but is somewhat older than the Nubian Sandstone
 

fo rma tio n.
 

These ref 'one% r ation beds consist of 
conglomerates, sandstones, sandy mudstones and 
mudstones. The sandE~tones are often silicified 
and are similar to quartzites found in small jebels, 
such as 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 
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basnlts are very dark grey to black, very fine-grained 
ultra-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., RrRawashda.
 

2. HYDROG MOLOM'(:
 

We have not found any sources discussing the
 

hydrogeolovr 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 Corpjration (1976); and an
 

M.A. Thesis by 0.L11. Kheir (1980). 

The Gedarel' basin mainly consists of Nubian 

Sandstone formations and basalts. The basalts are 

multiple sheets and iirregular intrusions of Jurassic 

age, which are extended over the Nubian Sandstone
 

formation. The Nubian Sandstone in the areaGedaref 

has proved to be older than the Nubian Sandstone in the 

east of Sudan. The formations are classified as 
"Gedaref formation, " constituted by sands, sandy mud­
stones and mudstones which sometimes contain conglomer­

ates.
 

The base of the Gedaref formation varies accord­

ing to the variation of pre-Gedaref topography or past 
Gedaref earth movemevnts, represented by large scale 

warping and faulting.
 

Water chemistry is good with low vlues of total 

dissolved solids, rnn~ing from 500-400 ppm in the 

Gedaref formntion, an6 in the basalts the salinity ranges 

from 1000 to 3000 ppm (parts per million). The water 

of the Nubian and deep basalt aquifers is of the sodium 

bicarbonate type, while the shallow basalt aquifer is 
of the magnesium bicarbonate type. The groundwater of 
the Gedaref basin may be classified as "fresh" water 
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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 ft (7.0m) 
to 1400 ft (122in) in the Nubian aquifer, and rarely 
exceeds 100 ft (30n) in the basalts. The saturated thick­
ness of the aquifer ranges from 200 to 500 metres. The 
groundwater is moving in a N.Wo. direction with a velocity 

of 0.3 to 3 metres3 per year. 

The wa'er is found to be under artesian and semi­
artesian pressure locally. It also occurs in weathered, 
jointed, and fractured tertiary lava flows, mainly 
urder free water tnble conditions. Recharge is mainly 
from water se~rpin- into the mudstone formations from the 
River Setit (a branch of the Atbara River), and through 
seasonal stream beds. The basin is receiving some under­
flow from adjacent basins around its borders. This 
accounts for about 12 million cubic metres per year. 

The basin's storage capacity is aproximately 700 
million cubic metres per year, and the abstraction rate 
is 1.2 million cubic metres per year. 

Table 7 
Groundwater Potentials of the Basin 

Underflow: Recharge: Basin :Abstract :1 of 
nR •::Storage 
 :ion :Abstraction: 

3Basin ?iill.m3/yr Mill m !,,ill.m 3/ Mill.m 3 / to Recharge 
yr yr yr 

Gednref 12 41.7 700 4.2 10. 14 

Groundwater Resources 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. 

Detailed specialized study senas to be necessary. 

C. SOILS: 

The three sources of information about the soils 

of the Gedaref region during the 19)t0's are Tothill's 

Ariculture In The Sud (1948), Mechanization in Ayri­

culture In The Rainlands of the Anglo-Egyptian Sudan 

194 3/1918 by T.W Clouston, and Harrison' s Grgzing Report. 

The soils in the Gedaref Region have darker colours, 

higher clay contents nnd strong vertiselic characteristics. 

Most soils were formed from weathering products derived 

from the basaltic rocks of the Gedaref-Gallabat ridge find 

basement complex rocks. 

Tothill describes the soils of the G,daref Region 

as chocolate clays. fie says that the clqv content of 

the soils increases as one heads south and east through 

K-issalo Province. The oiverage ground slope is 2.5 

metres per kilometer. There are ir!,ited aroas of 
"chocolate" cr- cking clays formed in situ from basalt. 

These .reas are found mrinly ground Gedairef Preas of 

coy found to contain quartz stone on the surface are 

v,idely spread and nr- -ood for cultivation. These soils 

are called "bashendi"o Rainland clay plains crack deep­

ly in the winter and crumble during the dry season. 

During the wet season they are sponpy, As a result of 

their high permeability, little ,,iter is lost to run-off. 

Clouston describcs the soils or this region as 

deep, black or greyish black, cracking clays. Toward 

the western end of this repion are large areas of light 

sandy soils suitable for producting groundnuts. 

The two sources give very brief general descrip­

tions ofthe soils in the area. In the trend analysis
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there is a more detailed description of the soils done 
in 1967 by the Soil Survey Administration. 

We have no data regarding the soil erosion
 
potentials. However, we can do some educated 
 speculation. 

Ahmed Mohamed El Has!an, in a monograph titled
 
The Environmental Cora!equencei or Oiien Grazinr in the
 
Central Butana, Sudon, 
 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 bare soils and 
 found that th-re 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-grazipg 
 smaller areas of land 
has developed since the advent of the large mechanized
 
agricultural schemes If 
 we assume that prior to these
 
schemes there was enough land for all the 
pastoral 
groups to graze without denuding large areas, then we can 
say that there was more cover and more topsoil on the 
ground and that perhaps these soils were less vulnerable 
to wind and rain erosion than they are today.
 

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

Dry cracking clay occurs in huge 
monotonous flat uniform plains in 
Easztern Sudr.. In the Gedoref area 
it (soils) appears to have been 
formed in situ. Ulay shrinks 

x The Gedaref Region is in the Southern Butana area.
Although El wrote theHassan about Central Butana,
the Gedaref region has nearly the same soils andthe same problems with regard to nomadic tribes
 
and over-grazing.
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considerably on dryiing causing soil 
to crack widely and deeply in the 
dry season. Water penetration is 
confined almost entirely to cracks. 
The cracks close when soil moisture 
reaches the critical point of 30.25,. 
The clay then becomes imperrmeable. 
There is no sub-soil water table in 
this area. Not all moisture in the 
soil is available for plant growth, 
therefore the cracking clays carry 
a poorer vegetation than do stabili­
zed sands with equal rriinfall. 

The top laydr of' the profile is 
usually darker than the lower part. 
The mineral status is good, especial­
ly the potash content. Alkaline and 
calcuiu carl-onate contraetion can 
also be found. 

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

D. VWETATION: 

Harrison and Jackson in their paper on the 
vegetation of major ecological divisions in the Sudan 

place the Gedrref District into two sub-divisions of 
Woodland Savannah. They define Woodland Savannah as 
"any mixed type of vegetation composed of grass with 

bushes and/or trees in which the very varinble pronor­
tion of grass to bushes and/or trees is determined by 
the frequency and intensity of fires." This type of 
vegetation is characteristic of the dryish tronics 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 wi th some thorn bushes and 
shrubs, including thickets of Acacia mellifera.
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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 Wood­
land Savanrah area. 

There are more annual grasses than
perennials, and perennialsthe seldom 
attain the height and coarseness of 
the High Rainfall oodla:id Savaniiah 
Grasses. 

The Low Rainfa ll Woodland S v -nnah 
is divided into two belts: the dark 
cracking clays of the east and the 
stabilized Sand Dunes or "Qazes" of 
the west, Bach soil type gives rise 
to specific types of vegetation, The 
clay area is called the Low Rainfall 
Woodland Savannah on Clays. 

The grasses of Low Rainfall Wood­
land Savannah on Clay often occur 
in separate patches with each patch 
Oominated by a sinfle Prass almost 
to the exclusion of other grasses. 
Marked chanpes from one patch to
another take place with no apparent 
reaSon. 

Aca(ia nellifera thickets and the 
drier parts of Acacia seyal-Balanites
savannah alternate in time and space 
with grass-lands area in a grassland 
Acacia cycle.
 

The Gedaref region is in two subdivision classes 
of Low Rainfall Woodland Savannah. From Harrison and 
Jackson's classification scheme, the classes are:two 


III. WOODLAND SAVAr';AH, (A) LOW RAINFALL, (I) ON CLAY 

a)(1) Acacia Mellifera Thornlani, on dark 
cracking clays alternating 
area (100-570 mm rainfall), 

with grass 
and 

b) Acacia Seyal -- Balantites Savanna, 

altern ting with grass areas (570-800 mm 

rainfall) 
a)(i) Acacia Mellifera Thornland 

The dominant tree species of this 
area is Acacia mellifera. It forms 
dense, nearly pure, thickets which 
are almost impenetrable and beneath 

* o/. . 
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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 grasses invade and
 
fires follow, killing the remaining A. mellifera,
 
The grassland persists for a number of years 
before recolonisation ty A rel1ifera takes 
place, This is known as the r7asslTunds-Acacia 
Cycle. 

are Cadaba Elandulosi, Cads ha rotundifolia 
and Boscia sonegdlensis These ofton persist 
after "L melleira have disappeared, Less 
abundant trees - flomorataE? Diciirostac.up 

and Palanites aegyrtiaca.
 

Acacia Seval bet:ina to occur on water­
receivig sites towards the south of the 
zone, but it is not g1nerailly dominant in 
this subdivision, 

The n',,Lt , ~r~ant g.rusces of %he grtams 
artaa, usually occurir4g in se,.a.atp patches 
are: CymbooLgj aer'alus: So..hum rurPres ­

bericium; H a' , __ ____-. hl a . ... __ 

Sehiuu ischuareoldes Undor tue b. ti o,­
selves is a sca'ttpr of '[etr-ei on ,,oatlaeeus 
and Setaria verticillatL, ]--m retraflexn 
is less ir VIile and 
Atbara Riivors' are larg a (easf eroded soil,
"Keriib", ;' ic.ty-i~cail~y }'v' Balanites 

aegytiaca, A(c-cJ rahuica1, Acacia raddiana 
and Ca3TF,ari c cua The grsc are annual 
Aristida s .eees elioenefeljia LrLcills 
Elyonurus rL .oan.tis, Seteria archromalaena 
and SroroboIuL'a,.cles. 

b) Acacia se yal La L t Savar.:ah 

Acacia mellifera thorriand passes tradually
 
into 7cacia zal - Baianites Savannah at about
 
the 510im-ioohyet, However, or- level sit-s
 
the Dark c or vhich j+. occurs cannot
 
absorb ore hiln 700 mm of rain without flooding.
 
As floo(iri4 Jrecases, trees disapear to be
 
replaced b ooen rrass plains of Setaria
 
inc ras sa ta,
 

Acaa seyal is d-istributect throughout, 
usually more or less mixed with Balani tes, 
After cultivation, the Balanites is often 
left pure, In dried 'rarts of this Lc]t 

.*4 

http:Diciirostac.up
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Acacia mellifera are found in slightly 
wetter areas Acacia senegal, though the
Acacia senegal is never as pure or as dense 
as =osenegal savannah on sands. 

In low lying areas Acacia campylacantha

(reduced to a struggly shrub not more than 
2 metres high) occurs. On areas liable to 
flooding Acacia fistula and Acacia
 
drepanolsbium are found. 

The dominant grasses, which do not 
differ much from the Acacia mellifera
 
thornland subdivisior, are Sorghum 
purpureo - soriceum, LLyparrheria
pseudocvmbaria, and Cybopopon nervatuso 
This lost grass is confined to drier 
parts of the area, Or, blacker soils 
there are areas of Brachiaria obtusiflora. 

Where Acacia seyal is thickest,
beckeropsis species occur,, In vietter 
rarts Rottboeliia exaltuta is found,and Ischaemum brachyatherur is abundant 
or water receiving[ sites, Setaria 
incrassata with Pennisetum ramosum 
occurs on low lyir areas liable to 
slight flooding,, 

For r - zirg Turroses, only Yvrichiaria 
obtusiflora is suitable for uraziing in 
the dr, sea:son In the north, in areas
a"'.,ociated ith Acaca - melli'era, short 
annuals like SeIima ischacmoid s (dunbelab);
Tetraporon ( f'ertilTa'r-Tub) Setaria verticullata 

-Iusceiqareof good grazing iUeo Camels 
browse on whatever trees are abundant,
usually Acacj.a mellifera (Ritr), Acacia 
seyal (taT), and Balanites aegyrtiacaT-e ,li), 

E. WITLDLIFE: 

We have ben unable to locate any sources oescribing 
the wildlife in the Gedaref area durir40 the 1940's. 
However Dr. Asim rYoghrabi of the Hydrobiological Unit,
 
University of Khartoum, gave a brief oral history.
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He said that during the 1940's ostriches, guinea 

fowl, reedbuck and Dorcas gazelle migrated through the 

Gedaref area on their way to Dindero At that time they 

were rather abundant. 



SECTION III
 

SOCIO- ECONOMIC CONDITIONS
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III. SOCIO-ECONOMIC CONDITIONS
 

A. POPULATION: 

Very little 

for the 1940's. 
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actual 
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population of' less than 20,000 people. In the surround­
ing region, the map sho s two categories of population 
densities, To the southwest of' Gedaref the population 
density is 5.50 people 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 Town in 19)42 

was 7,732 people.
 

At this point, a brief history of how Gedaref 
developed would 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 cane 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. 

Abu Sin, the Nazir of the Shukriya (1790-1870) was 

the first to settle his family in the Gedaref area. He 
formed the first nuclear settlement, and Gedaref began 
to grow as a tribal market. Fertility of the soil and 

I_ The chief of the tribe. 
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sufficient rainfall enhanced growth of the area, and
 
Gedaref began to gain commercial importance, attracting 
trade from the surrounding countryside,
 

During the Turkish period (1821-1881) Gedaref
 
continued to grow because it was accessible to Kassala
 
(227 km away), Abu TiHr-i (233 km away) and Gallabat
 
(150 km away). Gedaref was quickl., becoming a meeting
 
centre for traders from Europe,Egypt and India, as well
 
as traders from around Sudan. 

During the Mahdist period 6edaref served as a 
garrison town and headquarters for Mahdist military 
operations against Ethiopia between June 18F8 and Yarch 
1889o
 

In the early 1900's Anglo-Egyptian forces brought 
changes to Cedaref. The railway line constructed in 

1928 caused further expnsion of the town. 

In 1947, the British introduced mechanized crop 
production schenes in the Gedaref District, Mechanized
 
agriculture and corrmercial prosperity gav, rise to a 
high rate of in-migration for future agricultmrnl schemes. 
At that tit iA:el'u.n:, a great horizontal expansion of 
residential areas in the town. 

Mackinnon in his chanter on Kassala Province 
(Tothill's Ariculture In Sudan) describes the Gedaref 
area as "vast and unpeopled Acacia tell grass forests 
as well as open crasrs plains.," Wri ting in 1948 he 
continues to say, "Thore has alro been a big increase, 
within recent years, of' the llt nd western Sudan 
tribes in the reg ion e:tending from Doka to 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 sunorto" 

_/ People of' north-Nigerian origin. 
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Harrison, in his grazing report, talks about the 
different subsects of Shukri-a tribes that have their
 
headquarters in Gedaref. Hower, 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 De discussed in a subsequent 
section of the rerort,, This section will concern itself 
mainly with the basic crop complex and related land 

uses. 

B. LIVELIHOOD AND LAND USE SYSTEMS: 

1. Basic Crop Complex and Land Use: 

Traditionally, two types of cultivation were 
practiced in the Gedaref District during the early 1940's. 
These lands which were perennially cultizated 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. "Harig" 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
 

second quarter of the century the Gezira Scheme was
 

underway and cotton production transformed Sudan into 
a monoculture export economy. During the colonial 

period Gedaref was oriented towards grnin production 
for the local market. Gedaref was the most famous
 
"hariq" district in the country in the 1940's because
 

of its extensive prairies and merchant cultivators. In 

1943 Gedaref cropped 50,000 feddans under "hariaq"
 

cultivation, but in the later 1940's "harig" began to 
lose ground to mechanized agriculture. 

In 19143, Sudan was faced with a shortage of grain 

supply so the government started dura production in the 
Gedaref area with manual labour.
 

The project was abandoned, however, because the 
producers consumed the w-7hole 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 suggested that 

dura be planted as well.
 

By the end of World War II Gedaref was producing
 

30,000 tons of rura, about 30' of the total dura
 

produced in Sudan.
 

In 1945 the Ghadambliya scheme was put under 
production with 12,000 feddans under cultivation; that 
year the yield was 350 rotls (pounds) 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 waq 6, tons,7 0 0 

In 1947 the Government expropriated 340,000 
feddans for mechanized crop production schemes (mcPS). 

In the first year of operation the schemesi were run as 

a state farm uvsing direct labour. In the 19)48-49 season 

the Coverrinent switched to "participating cultivation." 

Each farmer was allotted 28 fed(lans 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 managemenat 

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 end of the
 

season, and provide labour for protecting crops from 

pests. The average yield in the 1948-49 season was 744
 

rotls per feddano
 

Dura and sesame were the main crops grown on a 

large scale during the 1940's. The dura varieties grown
 

were: 

M ~d-the commonest type and the first choice of 

the "harig" cultivators, 

Wad Akar - also very common, especially along the 

Atbara River, because of its resistance to bird 

damage, 

Baroowi - a slow maturing Fetarita type, common 

near Doka, and 

Hegeiri and Gassabi 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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There was a large export of dura and sesame to
 
other parts oO Sudan. Also 
some d1u:hn (millet) was
 
grown along the Atbara and Rahad Rivers and around Doka,
 

2. Animalrs, Sr~dentary and No madic:
 
Goats, sheep, camels and cattle are the 
 animals
 

kept by both nomads and cultivators in the Gedaref
 
Di strict. Most ol.' the animals are herded by nomadic
 
past,ralists, although sedentary cultivators ',ecp a
 
few afia.2 or domestic use. 
T'he specific varieties
 
of animals found in the Gdaref area 
 are: 

1. 	The Northern (or Arab) Cattle. Zhese are a blend 
of tho original African Shroa and Asiatic Zebu. 
Their hump is more pronounced 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 nardiest variety
 
and weighs 100 to 150 lbs. Forthe ,-n
The Riverain 
sheep weighs 60 to 80 lbs. Sheep are more north­
ern 	than cattle and can exist on porrer lands.
 

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

4. 	 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
 
Government introduced law 	and order to tribal conflicts.
 
The 	 number of' aninials grew very fast until in the 
1940's the "safe maximum" had 	 been reached or exceeded 
(Harrison, Grazing,Report), 
 Harrison also points out
 
that the stocking rate at 
that time was 15 animal units
 
per 	 square mile, and that without grazing improvement 
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andimanagement this rate needed to be reduced by 20% 

to prevent deaths from starvation. In the Low Rainfall 

Savannah on Cloy region, which covers approximately 

77,000 square miles, the estimated animal units carried 

at that time were 1,100,000 animal units, which made a 

stocking rate of 15 animal units per square mile. In 

Harrison' s estimation this meant that the area was 

overstocked by 20:, 

The distribution of animals according to tribes 

whose headquarters are in the Gedaref District is given 

in the following table. 

Table 8
 

Estimates of Tribal Animal Nunbers, Gedaref 
District, Kassnla Province 

TRI BE : AfIAL 1 , S 
TRBAIE H S SIHEP 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
 

(Harrison, Grazing Report) 

Estimates of animal populations of other tribes 

who migrate through Gedaref and Kassala Province are 

given in the following table., 

Y Harrison's animal units equoiled: 

1 cattle = 1 unit 

6 goats or sheep = 1 unit 

1 camel 11T units 
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Tabl e 9
 
Estimates 
 of animal-Donulations of other tribes 

TRIBE X ANI UhBMJA,SB] 
.POPILATIOI9: CVLS CATTLE:SpEop: GOATS 

Basharin 45,001 35,000 5,0Il0 45,000 18,000 
Amarar ,,.O 30,000 3,500 50,0 0 25,000 
Hadendawa 110,000 45,000 45,000 85,f00 75,000
 
Beni Amer 
 45,000 1,000 28,000 70,000 L5,000 
Rashaida 15,000 25,000 1,000 60,000 30,OU0 
Others 18,000 6,000 10,000 10,000 5,000
 

TOTAL 300,000 142,000 92,500 320,000 198,000 

(Harrison, Grazing Report) 

t (These tribes ai-e all branches of the Fleja Tribe hose 
lands are fount! throug,hout Kassala Province). 

In the 1944 Renort of' -he Soil_ Con_ fsorvation Committee, 
GoM. Hancock (Aniwal Population of the Sudan) estimated 
the total animal population in Kassala Province to be
 
431,000 camels, 179,00 
 cattle, 598,0)0 andsheep 671,000 
goats. He qualifies these fi-ures with a multiplier for 
each animal species (cattle 50,o; camels l001; sheep ­
nomadic i00' ; sedentary 50,j; goats 60,2o This is to 
allow for failure to count immature animals and probable 
underli sting. 

It was verdi dif:icult during the 1940's to get 
exact numbers or accurate estiimates of the animal popula. 

tion. All the above finires are imprecise but are the
 
best estimates available 
 at that tiii:e, The figures were
 
taken from animal 
 tax lists, lists oC animals kept by

local administrations, or animals counted 
 around water
 
centres.
 

Patterns of NomadicMlirration and Interaction 

with Sedentary_ Polation: 

In the Sudan the movement of pastoralists is a
 
seasonal migration 
rather than true nomadism. Because 



permanent water supplies are scarce in the Gedaref 

region, the general pattern of seasonal migration of 

the tribes is "one of congregation during the rainy 

season and dispersal in the dry season." (Harrison's 

Report, Appendix V). 

In the rainy season the whole region becomes 

uninhabitable for nnimals. Clay turns into a sticky 

morass and the "fly" is: r aevere problem, especially 

for cattle. The nomads have to move their herds to the 

north to find suitable grazing. 

In the dry season the tri es revert back to the 

permanent water sunplies on the perimeter of the Thiana. 

Overstocking around these permanent water supplies is 

serious, and the grazing value of the areas is mostly 

lost. 

Generally the northern tribes in the area move 

south, for a short time during thu 3arly rainy season, 

where the growing and water supplies come first, During 

the worst part of the rains they move north to get away 

from the flies and mud, At the end of the r,iny season 

they gradually move south again. By late October, all 

the shallow pools dry out and the tribes have to dis­

appear back to their permanent water supplies (see 

attached map of tribal movements, Figllt)o 

The two tribes that hnve their headquarters in the 

Gedaref area are the Eastern Shukriya (rnd their Khuts) 

and the Lahaween. Some sects of the Be.la tribe also 

migrate through the area, 

The Shukriya Tribe: 

The Shukriya is the largest tribe in the region, 

and they ire tho 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 reason. Each branch has its 
own Nazir (Sheikh)o 

Within the Eastern Shukriya, there is the Atbara
 
Khut, the Butana Khut and some small Eastern Shukriva 
Khu ts, 

The Shukriy can graze anywhere in the Butana, 
while a grazing settlement defines a "general grazing 
area" that can be used during the rainy season by any 
tribe. This region has no permanent water supply, only 
shallow ponds and hand dug hafirs that carry water for 
about two anter rainymonths the sea7on. 

When the tenporary water supplies dry up, the
 
southern tribes5 
 have to -o 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, 

Because the Shukriya enjoy sole use of the permanent 
water supplies, Ghey can keep many cattle, sheep an,.
 
camels.
 

The boundaries of this "general grazing area" are 
Jebel Qeile, east along the Khartoum-Kassala Road to 
Jebel on Nasla, then south throumh Jebel Mundera to 
Suki. From there thr boundary line heads west to "Sin 
el Luweiga (on the Blue Nile), north to Jebel Lebaitor 
n:nd back to Jebel Qeil. 

Atbara Khut Shukriya 
This Khut of the Shukriya has an unusual mix of 

sedentary cultivators and semi-nomadic camel and sheep 
owners. The Khut is divided into three "omodias" 
(sections). 
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The Northern Omodia of Kawahla have their head­

quarters in Qoz Reg.eb During the dry season they get 

their water from the Atbara River, all the way up to 
Baaluk, They graze into Besharin Umm NaFj territory. 

During the rainy season they graze into thv ,_ aren as 

the Lahaween (see description follo'ing). This omodia 

has a little cultivation on Wadi Gigi: and Khor Atshan 

The other t'.',o omoaiias aro headqu!trtered in E1l 

Suedira and Asubri, The. have quite a hit oC cultivat­

ion, just inland fr om the Atbara River "Kerrib" lands, 

They also have 1 large nu,,ber of cattle plus c:imels, 

sheep and oats. 

In both the rainy and dry seasons they grraze with 

the Lahaween, however they are more sedentary than the 

Lahaween and their movements are not as distant. 

Butana Khut Shukriya: 

The utana Khut Shukriya have sole use of all the 

well centres in the central Butana. Most of these well 

centres ha.;e little ,ite,r and some dry out by the end 

of the dry season, Half the camel herds ,et sent to 

the Atbara River for watering, not many cattle are kept 

with the camels and sheep because the small size of the 
water supply limits the extent of heavy grazing. 

The larirest well centre in central lButana is Es 

Subagh. It is badly overgrazed, All together 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 lag-i, Ruweiyan, Atshan and 

Gig, north of the Khartoum-Kassala Road. Some members 

of the Khut also migrate northeast towards Jebel Mayemba 

They graze in the area between the Lahaween and the Abu 

Delli 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 number of other 
Khuts stretch across the Butana. 
The Nazir's Khut is based in Gedaref. These Smaller 
Khuts consist of sedentary cultivators and villagers. 

They herd mostly cattle. 

The Lahaween:
 

The Lahaween tribe came 
to eastern Sudain in the
 
late 18 90's and early 1900's from the White Nile near
 
Kosti. Their headquarters are located in 
tne Gedaref
 
District, but during the dry season 
thna return to the
 
Atbara River to 
water their animals,
 

Their territory ,,ow extends from Khashn la Girba
 
to Showak on the Atbara River_ Along the Setit River
 
they 
are located between the Atbara Khut Shukri ya and 
the Abu Sin Khut and other Shukriya Khuta to the south. 

Thr Lahaween outnumber the S.ul~r*i 1 a i, aniir-alz.
 

and their -razin,r iigration patterns are somewhat
 

longer.
 

They have one cultivated are. about 10 miles west 
of the Atbara River, ju 't south of the Khartoum-

Kassala Road, an,, a second area around Naatta which
 
is their tribal headquarters. 

During, the short rainy grra.ving season, the 
Lahawreen set up a trmnporary headquarters at Jebel 
Mukheiria. The tribe moves togethe:., stayinfg 14 to 
21 days in one place urtil the water an fgrazing are
 
exhausted; then 
 they move on to the next olnce. They 
move north as far as Jebo-4 Umm Bet tikh or Jebel 
Mayenb and west as far as Khor Atshan, 
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In the dry seasor ,bout 3 months) most of their 
camels drink from the Atbara River. They water their 

camels every fifth day wrhile they continue to r-raze 
further into the Rutana, searching for areas of Blepharis 

species. They only go a:- far as the Butana Khut 
Shukriya territory (on a line through Jebel Mlawasil). 
In the south they graze a. far -s Jebel Knsarnor and 
Meganis. As the dry season prcgresses the Lahaween 

take some of their cunel, 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 leveloping so there was plenty of land for both 
cultivators and pastoralists. 

Harrison noted that already in the 1940's there 

was mutual antipathy between cultivators and nomads. 
This was partially due to tribal differences; 
disputes and troubles were frequent when the two would 

meet.
 

Harrison in his Grazing Report did note: 
fhough sufficient of the vast 

plains will remain to continue a 
pastoral economy for some time,
the nomads .re obviously going 
to become more and more restricted. 
(Harrison, Part II, o.17). 

Realizing that problems betwuen cultivators and 

nomads could arise, the Soil Conservation Committee 

recommended in 1944 that, where nomadic pastoralists 
were in dii',ect cor:petition 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. 
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4. Land Tenure in Relation to Cross and Herds: 
In the 1940's both the nomadic pastoralists and the 

settled harig cultivators owned land communally. It was 
only in the late 19140's when the British introduced large 
agriculturnl schemes that another form of land tenure 
was introduced to the region. 

In 1947 the Government put V;0,00o feddins in the 
Gedaref area under mechanized crop production. That
 
year the schemes were run as state 
farms using direct
 
labour. The following year the Government switched to
 
"participating cultivation" 
or crop sharing. jinch 
farmer rmceived ?G to 23 feddans which he cultivated
 
while the Government marketed the crop and divided the
 
profits among all the cultivators. "Hariq" cultivation
 
and communally ovmed farming began to lose ground 
 to
 
mechanized agriculture and a crop sharing land tenure
 

sys tem. 

The pastoralists, however, did not change their 
communal form of land ownership or their nomadic life­
style. The climatic conditions of the Gedaref area are 
such that the pastcrlists have to keep moving to find 
the best pastures and hater suppiic. for their animals. 

In his "Note on the Livestock of the Sudan" (Report 
of the Soil Conservation Committee, 19144), CoP. Fisher 

states: 
Nomads are not nomads from choice. 

They are so because thc- must and 
for this rca:-on must be accented as
they are. Comrmunal land tenure is 
the only workable y.vstern for them, 
and with this system nobody can 
introduce improvement in advance of 
the slow sense of the moss of his 
fellows. 

One of the pasture management problems that both 
Harrison and the Soil 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 as 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 trib does the same; this 

has been an orgcing problem of the communal land tenure 

system. 

As mechanized agricultural schemes grew, the new 

form of land tenure associated with the schemes began 

to conflict not only with the pastoral nomads but also 

with the traditional cultivators -i well, This problem 

was just becominr evident in the late 1940's. 

5. 	 Water Resources Use Systems: 

In 'he early 1940's there wasi little permanent 

water supply in the Gedaref region,, Yost of the water 

was 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 months or so 

after the rainy season ended. V,hen 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 Ereat dis+.ancer, especially during 

the dry season. In his Grazing Report Harrison notes 

that during drought or bad, years herds had to walk long 

grueling distances between grazing areas and water 

centres. He demonstrated the effects of this problem 

in the following table: 

Table 10 

Late Dry Season Conditions in the Low 
iairfbl woodland suvirnnah Area 

: : :rAormar : AreaDays eear:AreaB-dear: : 
:Animal:between :?adius : r0 : Radius :gr&zed : 
: :waterinw:gr'zed(mi) : Mmi): Sdw' 

Cattle 1 - 2 8 220 15 O00 

Sheep 2 - 3 12 450 20 1,300 

mi -	miles. 
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The need to develop water supplies, 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 supol.v.
 

They wanted to accelerate develonment o f the 
Gedarefl area by providing permanent fire lines and 
better water supplies, and they were investigatin the 
possibility of constructing a pineline frum the Atbarn 
River to Cedaref. The plan was to drill. a line ot 
trial boreholes from the Atbaro to the railwny at Quala 
El Nahl, passing through Doka, If the water proved to 
be insuf'i.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 devdlopment 
and economic growth of th c:.cdeponded c: developing 
adtqaate water supplies. Harrison thought that the 
ultimate aim of providing water supplies for the 
pastoralists had to be to increase the offtake of 
animals for each sale, i7 the costs of water supplies 
were to be justil'ied, However, Harrison cautioned 
against putting in unlimited water supnlies, saying 
that this would lead to overgrazing, deterioration of 
pastures and erosion, Furthermore, he stated that the 
only way to limit aninmal 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 hafirs had been constructed in the Butana
 

and Gedaref areas. The following is a listing of the
 

lucations of the z,ter Pentres. 

Es Saba.h , 'e Iarcst .el2 ce2ntre tn the regicr 
at the time. (Already then Har:'ison wai noting that the 
area around it was badly overgrazed.) I'learby along the 
Gedaref Road wpre three other water centres: E. Sadda, 

Husheib, and Bereisi. In the other direction were Beira 
and Sufeiya. Towards Abu Deleig were Gebel Qeili, 
Umm Ruweishid, El Quleifa and Shagg EL Watiya. To the 

south wore Suki and Adeib. 



SWCTION IV
 

KABAROS VILLAG E, GEDAREF DISTRICT
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IV. KABAROS VILLAGe, G7 DARE-' DISTRICT 

In 1946, K..o Barbour was conducting field research 

for 	his book, The Gofraonhy of Sudan, when he wrote the 
following account of the natural vegetation of Kabaros 
village, south of' Oedaret' To-,n, 

Natural vegetation within some 
twenty miles of Gedaref has 
been almost ntirely destroyed, 
havin- been cleared for cultiva­

tion or cut down for firewood. 
Between Gedaref and Kabaros there 
are a few stand of Safav Acacia 
Fistula Sehwfth) and some isolated 
heglir, but iost of the land is 
either under cultivation or has 
been resting for too short a period 
for 	more than grass to have grown 
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 lies a region of 
forest that stretches for miles to 
the south. In the northern nortion 
the forest consists chiefly of 
talh, itr, hashab arid Safar Acacias, 
with numerous heglig; these f-row 
close enough together for their 
branches to touch, hut even during 
the 	rains their -inall leaves give 
li ttle shade, and beneath thcn the 
grass cover is continuous, Within 
the forest there are several treeless 
areas of several square miles extent, 
where there is only a grass cover, 
with perhaps a few small bushes; 
these plains ar- called Sagias, and 
their importance today is that they
 
afford obvious sites for locating 
schemes of mechanized cultivation. (t) 

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.-. Barbour, Present Agriculture in the Saanna 
Belt of the Aglo-Egtanud, Univers! ./ College, 
Khartoum, 1953. 
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V. CAUSES OF CHAIGE IN BASMINE CONDITIONS AND THE 
RELATIONSHIPO1ENVIRQTALINDICATORS TO THREE 

BASELINE 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 and duringr the early part of that
 

decade Gedaref 
District was a thinly populated area of
 
nomadic pastoralists and 
 settled traditional cultivators. 
The Town of Gedaref was a small but vical trading centre. 
Due to lack of developed water supplies, 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 crop production, Tradlitional means of live­
lihood (subsistence f2arming and pastozr'lism) were losing 
ground to mechanized farmingF a:: was the tralitional
 
system of commnunally ow/ned land. Fnrmers now became
 
share croppers while nomads beg&n to lose some of their
 
grazing areas.
 

In an area that had a small but stable population 
and where there had been plentiftil grrasinj and ertile 

soils, we began to see in the late 1940's the last
 
Acacia-tall .rass forests 
 slowly disappearing. Range­
lands which could in the early 20th century susta)in all 
animal life were )ecominr over-grazed. By the late 
1940's most pastures in Gedaref District had reached 
their life grazin. limits, while some were already 

overstocked bN as much a 20 , 

As mechanized farming areas expanded conflicts 

between the pastoral nomads and cultivators increased. 
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The catalyst for change in baseline conditions 

seems to be the expansion of mechanized farming. 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' ! and' early 

1950's what we see emerging is the beginning uf a 

development process that puts tremendous stress on the 

socio-economic and physical-biological environments of 

Gedaref District. 

In the trend analysis we will look at several 

resources and factors in the Gedaref District that 

either contribute to or are affected by changes in the 

environment. The resources to be traced through the 

1970's are climate, water, -,oil, 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 points are not continuous during 

the period of study (1950' P through 1980); therefore 

our picture of the changes which have taken place will 

be somewhat pieced together. We feel, however, that 
there is enough data to show that the environment in 

Gedaref District has deteriorated. 

II. PHYSICAL-BIOLOGICAL CONDITIONS BETWEEN 1950 and 1980 

A. Climate:
 

As stated earlier in the baseline report, the 

climate of the Gedaref District has not changed 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 

Mean Monthly Rainfall - Gedaref, 1950-1959.
 

:Jan-Feb.:arch:April: 
 ay June July 
 Aug. :Sept. Oct. : ov. :De.
 

Yean Rainfall(nn) 
 0 0 0 
 6.22 23.31 78.51 
 155.61 188.4 
 107.4 17.41 
 6.18 0
 

qtandard deviation o 0 0 
 6.95 
 3.16 43.86 59.8c6 38.81 L6.29 28.71
(5)	 10.39 0
 

Coefficient 	of 

variancen f) 117 58
0 
 0 0 111.74 
13.54 55.85 
38.42 2o.6 
 43.1 164.52 168.12 
 0
 

x (0 indicates no rainfall in lo years during these months)
 



45 

Table 12 

Annual Totals of Rainfall-Gedaref, 1950-59 

YEAR: TOTAL (mm) 

1950 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 

1959 588.4 

Highest rainfall :1950 - 714.1 mm 

Lowest rainfall :1951 469.8 mm 

10 year average ; 583.8 mm 

Standard deviation : 71.85 

Coef. of variance : 12.31% 



Table 13 

Mean !onthly Rainfall - Gedaref, 1960-1969 

mean Rainfall(amm) 

Standard deviation(6) 

coefficient ofvariance ()0 

:Jan 

0 

0 

Feb.a 

Feb. :arch:April: 

0.16 .96 1.7 

o.48 2.9 1.98 

300 3-02ol 117.86 

ay 

95.1 

8,0 

84.12 

Julie 
JueAug. 

103.4 

49.73 

48.11 

juy Ag 

177.92 179.7 

57.72 54.12 

32.44 30.12 

ept. 

65.4 

20.55 

31.-42 

c 
Oct. 

34.2 

22.23 

65.0 

Nov. 

3.26 

5.73 

177.62 

Dec. 

0 

0 

0 
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Table 14 

Annual Tot al of Rainfall-Gedaref, 1960-69 

YEAR TOTAL (mm) 

1960 438.7 

1961 599.9 

1962 573.7 

1963 743.3 

1964 551.5 

1965 635.3 

1966 617.0 

1967 662.5 

1968 530.5 

1969 451.2 

Highest rainfall 1963 : 743.3 mm
 

Lowest rainfall 1960 : 438.7 mm
 

10 year average : 582.4 mm
 

Standard deviation : 87.47 am
 

Coef. of variance : 15.02 %
 



Table 15. 

4-

Mean Monthly Rainfall - Ccdaref, 1970-1979: 

jan-*Feb, 'March:April: "ay 

M-ean Rainfall(mm) O'.04 o 1 65 -5 26,9 

Standard deviation 0.12 0 0.87 lo,34 21.89 

june 

86.-3 

71-oh 

July 

187.4 

55.58 

AuC-

167.0 

60.42 

Sept, 

110.6 

57-22 

Oct. 

32.0 

28°64 

Nov-

4.2 

9,11 

Dec. 

0 

0 

Coefficient ofvariance ( ) 300 '0 212.19 159 07 81.37 . 82.32 29.66 36.18 51.75 89.8 215.87 0 
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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 775.3
 

Highest rainfall 1979 : 775.3 mm
 

Lowest rainfall 1971 : 473.7 mm
 

10 year average : 615.5 mrm
 

Standard deviation : 81.12
 

Coefo 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 30 years. July, August
 
and Septenber are the three main months of the rainy
 
season. During these three months 75% of the year's
 

rain falls(see Table 17).
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Table 17
 

Average Rainfall during the Months of
 
July,August and Seitember
 

: Year 
:10 year monthly average

(mm)-
Average : 
annual : 

% of 
annual 

July : August:Septeber:totali(m). total 

1950-59 155.6 188.4 107°4 583.4 77Y% 

1960-69 177.9 179.7 65.4 
 582.4 73%
 

1970-79 18'14 167.0 
 ll6 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 1970's does not aeppar in the 
monthly and annual totals, The monthly averag[es and 
annual totails lurin- the early 1970's do not vary with 
any degree of significance from the data of the other 
40 years,. Althougih the annual rainfall for 1971 is 
the lowest for the decadle, it is within the 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\
 



(- 95 -19599 
,lean ,.ont -ly T:(,_.e t',rcs , ecar (") 

:Jan. Feb.:?,Farch:April: ',ay June .Tuly :!,ug. :ept. Oct. Nov. Dec. 
!-ean memp.(0 C) 25.8 27 1 30. -2 31.9 32 3 29.8 26.7 26.0 26.9 29.0 29.2 26.6 
Itan-ardl deviation 
Ccif.of v.3i.ance 

Lc.3 
14.o 

1.54 
5.68 

0.76 
2.52 

,-.998 0.715 
3713 2.21 

0.814 
2.73 

C.99 
3.73 

C,.5614 
2.17 

c.814 
3.03 

e.619 
2.14 

0.413 
1.4 

1. 22 
4.58 

lb) 1960-I9, 

Iean Temp.( 0 0) 26.8 27.1 30.2 31.9 33.) 30.3 27.3 26.3 27.6 29.2 28.9 2C.9 
tand ird deviation 1.90 1.07 1.O! 0.74 0.532 0.887 0.8 0.72 0.65 0.88 1. 1.08 

coef of variance i 3t5 3.9 3.45 2.33 1.6 2.39 2.89 2.74 2.37 .c1 3.46 4.0 

(c) 197.q-1979 
.ean Telp.( 0o 25.7 28.1 30.3 32.7 32.6 30.2 27.3 26.4 27.5 29.3 28.7 26.7 

Standard deviation 0.64 1.11 0.64 0.814 .481 1.c3 0.94 0.59 0.786 0.74 c.70 ].!0C 
Co-f. of variance % 2.5 3.96 2.12 2,'i6 1,47 3.42 3.4h 2.25 2.86 2.53 2.43 4.14 

'3' 



Table 19 

50-959ean 

Mean Rainfall (rim) 

Standard deviation 

Coef.of variance(,) 

1950-1959:Jan. :-. 
0 0 
0 0 

0 0 

onthly ainfall - Ghadambaliya 

:Mi: May :June :Ju :0 2.8 17.4 92.65 177.7 
C 2.6 15.41 58.97 51.98 
0 21-4 88.56 63.65 29.25 

Au 
(x) 

. : ept.-Oct.: 
99.2 14.85 
34.53 12.97 

3L.06 87.34 

Nov. 
0.2 

6 

3oo 

: Dec. 
0 

0 
o 

(b) 1960-1969 
Sean Rainf l (mam) 
Standar0 deviation 

Coef.cf variance(5) 

0 
0 

O 

(x) No daLEa 

0 0 

0 0 

0 0 

available 

0 4-5 
0 7.2 

0 160 

for the 

58.0 

46.87 

80.81 

moa th 

107.1 

5-.32 

49.78 

of August. 

178.4 38.9 
66.84 32.2 

37.47 82.8 

17.2 

16.4 

95.3 

0 

0 

0 

0 

0 

0 

(c) 1970-1979 
M:ean Rainfall (rm) 
Standard deviation 
0oef.of variance(,!) 

0 

0 

0 

(m) Only 

0 O 
0 0 

0 O 

5 years of data available for may. 

4.6 .44857.4 141.8 182.3 
5.78 34.52 42.66 57.38 66.3 

125.7 77.0 74.16 4o.46 36.35 

85.6 20.1 
60.37 40.87 

70.53 20436 

0 
0 

0 

0 

0 

0 
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Table 20 

Annual Total of Rainfall - Ghadambaliya 

(a) 1950-29
 

Year Total mm) 

1950 621.5
 

1951 519.5
 

1952 455.0
 

1953 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 rainfal,1966: 669.0 mm 

Lowest rainfall, 1952: 455.0 nun 

Standard deviation : 69.10mm 

Coef. of variation 11.86% 

(b) 1960-69 

YeaT : Total (mm) 

1960 267 a 

1961 406 a 

1962 472 

1963 464 

1964 608 

1965 487 9 

1966 92 sE 

1967 540.5 

Cont. /.. 
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(b) 1960-69(Cont.) 

Year : Total m 
1968 448 
1969 
 342
 

10 year mean rainfall: 412.65 mm 
Highest rainfall,1964: 608 mm 
Lowest rainfall, 1966: 92 mm 
Standard deviation 
 140.18 nn
 
Coef. of variance : 34% 
(3E) Data not complete for that year. 

(c) 1970-79
 

Year : Tota mm 
1970 491.3
 

1971 
 580
 
1972 
 556
 
1973 
 312
 
1974 
 615
 
1975 
 661
 
1976 
 34405 

1977 
 558
 
1978 
 812
 
1979 375 i 

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%
 
(W) Data not complete for that year. 

'V
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The rainfall data from the Ghadambaliya area were 

not complete and not very consistent. Therefore it was 

more difficult to draw conclusions and to analyze the 

information. In general, 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 ye.ars and does not account for environmental 

changes in Gedaref District. In 1944, in its report to 

the Government of' Sudan, the Soil Conservation Committee 

came to the same conclusion. They stated, "The climate 

had stayed the same (with its normal variations) since 

the close 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 Resources-

The Gedaref District is traversed by many seasonal 

water courses. The two major hydrological features 

are the Rahad and Atbara Rivers which lie respectively, 

on the southwestern and northeastern boundaries of the 

district. The major Khors of the district are the Khor 

Farga and Khor Mafyadnm, which lie near Gedaref Town. 

The Town of Gedaref gets mo t of its water sunply 

from a pump station on the Atbara River at Showak, 

some 60 mil.e" norhe;ast 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 oi hafirs and wells in these schemes 

was 	only 13; by the 1980's water points totaled 250.
 

The 	most severe environmental 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. km. 

C. 	 Soils and Vegetation: 

In 1976, the Soils Survey Administration prepared 
a detailed soil survey and land capability classifica­

tion in Gedaref District. This surv,y includes meteorol­

ogical and geomorphological data, along with vegetation 
classifications and land-use information. The survey
 

team prepared general soill information and analyzed
 

a sample of each type of oil identified.
 

The Gedaref District and 2outhern Kassala Province 

have three main soil types: loamy saline Aridisols,
 

brown cracking clays (Vertisols), and sandy soils
 

(Psamment s) .
 

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:
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Table 21 

Terrain Units of Southern Kassala Province 
TERRAIN UNITS :DOMINANT :ASSOCIATED :INCLUSIONS 

________:SOILS (50,o) :SOILS(20-506) 2) : 
HILL S 
HG Gedaref Ipu 2 VtcI,ITu3 Rock
 

Gallabat
 

Basalt Hills
 

PL AI NS: VERTI SOL S
 

(highl' crnckingC
soils) 


SAI:Flat Aggrada­
tional Plains, VecI,2 VtcI,2
 

Rahad dry zone"
 

3A2: Flat Ag.grada­
tional lain, Vtc I Vtp I Etu 3
 

Rahad humnid zone 

SDI:Nearly flat Vtc 1,2 Vec 1,2
 
degradational 

Plain, dry zone
 

SD2:Nearly flat
 
degradational Plain,
 
humid zone Vtc I Vec I Vec2,Ath 3 

SU:Gently Un­
dulating Derada_ 

tional Plain,
 
Basalt Vtc I Vtc 2 Vec 2
 

EXPLAiATION OF TERRAIN UTTS 

Ipu2 = Paralithic Ustropepts - fine clay 

VtcI = Typic Chromusterts - very fine clay 

Itu3 = Typic Ustropepts - fine loamy 

Vecl,2= Entic Chromusterts - very fine clay and 
fine clay 

Vtcl,2= Typic Chlromu:terts - vei'y fine clay and 
fine clay 

Vtpl = Typic Pellusterts - very fine clay 

Etu3 = Typic Ustifluvents - fine loamy 

Ath3 = Typic Hoplargids - fine loamy 
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HG: 	 Gedaref-Gallabat Basalt Hills with Qaralithic

Vertic Ustrooepts, Typic Ustropents and Typic 
Chromusterts (area 24q km.Y 

The Gedaref - Gallabat Ridge has rolling hills,
 
moderate slopes (rarely reaching 20"") and a few rocky
 
outcroppings. The underlyin,- basalts are covered with
 
shallow to moderately deep soils.
 

The dominant soils are shallow, dark reddish brown
 
Paralithic Vertic Ustropepts 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 cm., 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 agriculture because it is too dry 

and too shallow.
 

SAI: 	 Flat Agtradational ,outh- ... la-'Lir,
 
Rahad, dry zone with Jntic 1'<yic

Chromustcrte _ area: 2h70 s km )
 

The dry zone of the Rahad Aggradational plain is 

differentiated from the humid zone by soils which have 
li',;tle development of gilgai and are lighter in colour. 

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 

main form of vegetation found on these soils. The 
land is used for extensive grazing by camels, cattle, 

goats and sheep. 

A 
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There is irrigation potential for these soils, 

and in part of this area the Rahad Irrigated Agriculture
 

Schere has been constructed. 

SA2: Flat A, gradational South-Central Clay Plain, 
Rahad, humid zone, with Typic Chromusterts 
and Typic Polluterts (area: 3240 sq. kmn.) 

Generally, this is very flat land except near the
 

river where Khors have di, sected the edges of the plain. 

Along the Rahad River, whLch meanders widely, there are 

lower terraces andl filled in former meanders which form 

the flood plain. There aee some oxbow lakes in the 

south. 

The soils are well developed Vertisols with a very 

higb clav content. The Gilgai is strongly developed 

with relief intensities of 30 to 40 cm/2 or 3 metres. 

This 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 seyal savannah is the typical vegetation 

found on these soils. Along the Rahad 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. 

SDI: 	 iearly Flat De radational South-Central Clay 
Plain, Dry Zone with Typic and Entic Chromusterts 

These soils have less developed vertisolic charac­

teristics. The Gilgai 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 land is grazed bY camels, cattle, goats and 
sheep. Tne northern part of the Gadambaliya Mechanized 

Clay 

Agricultural Scheme is located in this area. The main 
crop is dura. Rainfall is ,reliable and yields are low 

..in rainfed apgiculture. 

SD2: Nearly Flat Degradational South-Central 

Plain, Humid Zone with T_,pic and Entic Chromusterts
area:8 00 s6 km.-T 

This is the large uniform clay plain in the 
southern part of Kassala Province. It dissectedis 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 gilgai micro-reiief. 

The cracks are up to 10 widecm. and 70 cm deep. 
The montmorillenic clay content is very high (75 to 807). 
These soil,; have a well developed granular surface mulch
 
2 to 4 cm. thick and are very dark greyish-brown through­
out the profile.
 

Below the surface a 15 to 20.cm. layer ahas 
moderate to strong angular blocky structure overlaying a 
coarse prismatic layer. 

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.
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The water 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 and tend staywet they to 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 loss prone to waterlog­

ging and have a slightly lower clay content.
 

INCLUSIONS - Typic Haplustalfs, some Udic Haplustalfs, 

Udic Rhodustalfs, and Entic Chromusterts. 

These soils have a 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 seyal (talh) 

savannah herii, 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 theare 

predominant land use forms. 

SU: Gently Undulating Degradational. 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 



62 

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 
Chromustert s.
 

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 camels, cattle, goats 
and sheep. There is some mechanized rainfed agriculture, 
but traditional dura cultivation forms most of the 
agricultural activity. 
This area needs special manage­
ment to prevent soil ero.sion. 

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 specific differences 
within each unit. 

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

The best use of this lanm' seerws to be Lrazing and 
possibly some forestry. Only through major land 
improvements can modern irrigated agriculture take place. 

V 



Table 22 
Current and Potential Land Suitability for Terrain Units
 

Land Use Categories. 
(Eplanatory notes on next page) 

:Range :Range: A g r i c u 1 t u r e 
*Terrain: camels: cattle: Flush/: Gravity: ainfed:.RainfedRainfed:Rainfed

ad: and :Basin PUPne andRifd° Unit and an :rasin Irri- Irri- Tradi- :Modern :Modern :iodern:goats :sheep :rigoatsheep rri- gation:gation :fional Dura :Cotton Sesame
,~ ~ :ga tio n:.,. 
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Explanatory Note 

S Current suitability°
 

xI Major improvements needed to considerably
 
increase suitabilityj
 

*If* Potential suitability,'
 

S.)1 Highly suitable land or
(now after improvements), 
no significant limitations, yields high benefits.
 

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

benefits. 

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

N 	 = Unsuitable land, very severe limitations. 

Land Improvements 

a. 	 Provide irrigration water by pumping from river 
or wells; flood protection when necessary, 
land reclamation by leaching soils and sodium 
may be necessary on saline river terraces. 

b. Provide water by gravity irrigation.
 

c Provide 
 water by gravity irrigation and 

drainage systems. 

d. 	 Provide water by surface drainage for
 

rainfed agl'j.cuitureo
 

e. 	 Soil conservation practices needed to minimize 
erosion (ioe,,, contour ploughing, strip 
cropping). 

f. 	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 production
 

took hold and began to grow. During the 1950 to 1952
 

growing seasons the total ares under mechanized
 

cultivation was 7,121t fedIans, which nroduced an
 

average vield of 890 rotls per fed'lan (4hO kg/feddan) 

of dura.
 

The system of "participating cultivators" (share 

cropping), whereby the Ministry of Agriculture managed 

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
 

Gednref area. Thirdly, much of the profit made by 

tenants was eaten up by money lenders who lent the 

tenants money to finance agricultural processes. 

Fuithernore, labour was difficult to recruit and very 

expensive. Labourers had to work away from their 

homesteads in areas where water and food were difficult
 

to 	obtain.
 

As a result of these problems the Ministry of 

Agriculture began to turn the mechanized crop production 

schemes over to private tractor rarmers. The govern­

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 lanrl tenure system was governed 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 government owned 

all unregistered land. 
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A Land Allotment Board, composed of local, 
regional and national officials, parcelled land forout 

new s-hemes. All land 
had to be compensated for and
 
demarcated before the Land Allotment Board could
 
parcel it out. Allotments for private tractor farners 
were 1000 feddans each. National Coonerative Societies 
could receive up to 5000 fedlans while private 
enterprise and registered companies could receive 5000 
or more feddans. The term of a lease on a 1000 feddan 
tract was one ycar, but larger holdings had eight year 
terms, Rent was 1 pt/feddan/year. 

To receive land from the government as a privute 
tractor farmer the farmer needed an initial investment 
of Ls 3,500. This sum was beyond the reach of most 
farmers and rural communities; therefore, the merchant 
and contractor class made up the majority of lease 
holders,. These classes had the money hut not the
 
agricultural skills the time to
or stay on the farm,
 
since this was not 
 their main occupation but rather a 
side business or investment. "Wails" (representatives 
of the lease) were -noointed by these "farmers" to 
manage the farms. 

To give the nensants and rural communities an 
opportunity to benefit from mechanized farming schemes, 
the Ministry of Agriculture in 1958-59 established 
farming cooperatives, These cooperative,-, consisted of 
a manager twenty paying Theand meinhers. cooneratives 
were allotted 5000 Leddans. Erich paying member was to 
contribute Ls 175 equipment,for services, etc. This 
system also did not find much success because, again, 
few could afford the Ls 175 fee, 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 coonerative functioned alon the lines of the 

mechanized crop production ,schemes except that the 

government ,av- all the profits to the tenants so that 

they could rise money to buy :h,ires in the coo cratives. 

This system was hiphlv successful, and t),, the end o2 

1960 more thain 7O such cooperatiles were org anized. 

The Land Allotment Board could ilfso allocate land 

outside of the! d]emarcated area, The Bo ard alotted 

100 to 200 l'edlnn )Int which wore manuall, cultivated 

by trihennen as well as bv cultivaors trom outside of' 

the (ledaref "Ie-. rr,vilsions made to sttleKn were 

the land, regi tar it, carry out seil surveys or even 

demrcate it. Th- land wasm outsidIe ot' the technical 

sun ervis-ion of' th ,- Deartment ot' Aiu'iculture. Because 

there were no mans or records thes are(as, the Lend 
Allotment Board hod lit tie control over the undesiarcated 

land they had parcelled out, Al nwiide the 
undemnarcated "'llotted" iand , un,]lotted undemorcated 

plots began to sprin- iu. 

By 1964/6 ., undemarcated 1.and under crop production 

was more thain 5' ,000 fedd an Because the land was 

unsettled aind unre;,ulated, conrliets Rrose between 

nomadic herdrien and the new cultivators. Farmers 

could not manage 100 Pedlans manually, so they brought 

machinery in an] used the land in a very extractive 

manner, This aractice resulted in serious erosion and 

loss of soil Certility, 

At this time the role of the Ministry of 

Agriculture was to regulate crops grown, ensure land 

conservation, -nd supervise crop production, equipment, 

construction of buildings, etc. The one year lease 

system, however, was creatinF uncertainties and problems. 

(V
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Because of the short term of the lease, farmers had a 
difficult time securing loans to finance the rowing 
season. Farlmers were hesitant to construct -nermanent
 
buildings or invest in equinment brcau-e ot' the
 
uncertainty of lense renewal. This system di, not
 

encourage soi conserv.ation and good farming practices. 
These aroh!. ems, coupled ,ith n hifh rate of' absentee
 
leaseholder's, caused farming to become "extractive
 
agriculture. " an] the standard of crop husbandry
 
dropped t) a low level,
 

In an article publi shed in Sulan Notes and 
Records, K,o. Apabawi (I8 , surrr7ested several act.ons 

that the r'overmeant could undertake to reduce the 

problems facin- th, agricultural 7eator The following 
are 	his recommendations: 

1. 	 Leases for aill e allotments s:hould 'e 
exterfled for 8 years and made renewable, This 
would be done in n erfort to ,+Iiminate some 
of the uncertainties of annual leases. 

2., 	 Leasees should be encouraged to settle in the 
area and build nrmanrnrt struotLlres nn their 
plots 

3. 	 To try and aholi oh ahs-,ntee famiir' it should 
be made a prerequi site for obtanim- a lense 
that the leasehol-Pr be reruired ti be on the 
land during lan nreanration, ,wing and ,'eeding. 

4. 	The Ministry of Ar-riciilture should provide

leaseholder's with altprnativies for crop
 
rotation.
 

5. 	 Rotational an! cr-on la1,nds ,Kould be allocated 
a3s one piece (mnsO feddana' At that time the 
Land Allotm~nt Board wa-; .LrV n , lease holders 
two pieces of' land-one 111' df"eddans) for 
cropping and the other(alsa ID0 feddans) to 
be used as rotational land, Often these two 
pieces of land wr-re far sear ti ann it was 
difficult for farmers to move equipment and 
labourora betw(ern the two areas 

Some of Agabawi's recommendations were 

incorporated into a new authority for governing 
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Table 23 
Area and production of sorghum, sesame and 

cotton, 
(a) Sorghum
 

:Agricultural: Tot-l- area 
season (Feddans) 

1954/55 150,000 


55/56 300,000 


56/57 671,663 


57/58 871,000 


58/59 637,907 

59/60 901,192 

60/61 625,700 

61/62 874,345 

62/63 700,000 


63/64 765,631 

64/65 941,700 

65/66 892,755 


66/67 1,146,700 


67/68 1,634,495 

68/69 676,330 


69/70 1,219,675 


70/71 1,567,275 

71/72 1,375,270 

72/73 1,005,535 

73/74 1,261,000 


74/75 1,565,000 


Average 942,056 


axOne feddan = 1.038 

154Z52-1974/75 

:Total production: Yield 
a: ITons) 

60,000 


150,000 


333,831 


413,435 


392,050 

679,960 

131,548 

453,508 

300,000 


233,459 

354,653 

371,332 


222,558 


686,943 

181,590 


314,056 


447)975 

417,502 

180,758 

391,412 


426,821 


340,257 

acres = 0.42 

:(Tons/Fed.) 

0.400
 

0.500 

0.499
 

0.474
 

0.614 

0.745 

0.420 

0.518 

0.428
 

0.304 

0.376 

0.415
 

0.194
 

0.605 

0.268
 

0.257
 

0.286 

0.303 

0.180 

0.310
 

0.272
 

0.398 

hectare. 

(Cont../..) 

C%
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5.0 

Table 23 (Cont.) 
(b) Sesame 
:Agricultural: Total :Totalarea production: Yield 

season : (Feddans) I (Kantars) L* :(Kantars/Fedo): 

1954/55 60,000 
 300,000 5.0
 

55/56 100,000 500,000 


56/57 208,460 416,920 2.0 

57/58 250,000 270,000 
 2.8 

58/9 138,866 927,145 6.6
 

59/60 133,088 532,352 4.0
 

60/61 50,660 283,696 5.6
 

61/62 137,270 343,175 
 2.5 

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 198,484 683,896 
 3.9 

K One feddan = 1.038 acres = 0.42 hectare.
 

M* One kantar = 100 Lb.
 

oL
 



71
 

Table 23 (Cont. 

(c) Cotton 
Agricultural: Total area :Total producTion: Yield
 

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

1954/55 4,000 8,000 
 2.0
 

55/56 2,500 11,000 4.4
 

56/ 7 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
 

74/75 5,000 15,000 3.0
 

Average 16,696 44,385 3.2
 

One feddan = 1.038 acres 0.42 hectare.
 

*A One Kantar = 100 Lb.
 

Q\ 
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mechanized farming,. In 1968, the government established 

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

agriculture in Sudan. 

The MIPC prepares land surveys demarcates and allocates 

land, works with the Aricultural Bank to facilitate credit, 
and is responsible for World Bank farming projects. The 
Vlechanized Farming Corporation also manages four "tatc" 
farms (Simsim, Agadi, (oz Rom, and Habila). 

Most of the schemes in the Gedaref District 2r­

operated ;s privaLe tractor farms. By 19Y4 2.8 million 
fedduns were bein K cultivated in the Gedaref area. Of 

° these 2i million feddans only 122,155 feddans (4,') wepe 

State Farms. 

Table 25 deron:-trt:-:; f-he grovwth of irnchanized 

farming in Gedaref between l05!|/55 and 1974/75, The table 

also shows the decline in yield during the past 10 vears. 

B. Developrment of Gedaref Town 

In 194L7, the introd.uction of .,ch::.iz'd production 

schemes in Gedaref' DU sWi, t :we.t~ d agricultural and 
comm.cial oro s,,ritv which, in turn, gave rise to a high 

r'ite of in-!airotion into Gedaref Tcwn, As new lands were 
op;rod for c ilt vation ;:or,- pople moved into the area to 
supply the necessary labour, 

Gedaref b:c ae the commercial and service centre for 
th; agricultui-l sector in the district. Gedaref provides 

such services as an industrial area for repair of farm, 

machinery, the Agricultural Bank, markets, and commercial 

grain silos for storgc. 

The rapi? :-ro-wth of the population led to the 

horizontal expansion of existing residential areas and 
the creation of' new ones on the outskirts of the town. 
Today residential areas in Gedaref Town are highly congested. 
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Consequently, the ton is expanding outwardly in all
 
directions. In 1942 the population 
of Gedaref Town was 
7,732. By 1970 it had grown to 70,355. It is estimated 
that today (1982) the population rf the twon is nearly 

200,000 people (see Taole 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 disagFcregated into two 
components: new births and in-migration. New births have 
resulted in a 2.4 percent annual rate of population
 
increase, while in-migration has resulted 
 in a 7.7 
percent annual rate of populltion increase.
 

Table 2j 

Population Fitures for Gedaref Town 
(In Selected Yars) 

YEAR NUIBER W-' PEOPLE: 

1942 7,732
 

1955/56 17,r37
 
1964/65 45,080
 
1976 (estimate) 122,000 

1982 (estimate) 195,200 

In 1970 the total area of Gedaref Town was 22 
square kilometres. By the had to1976 tovm grown 41 
square kilometres. Today 85 percent of Gedaref Tuwn is 
unplanned, a:,d neighbourhoods without infrastructure or 
social services have sprung up as a result of 
Substantial in-migration coupled with lack of planning 
for settlement of in-migrants. 

Several statistic- show the change in the human 
urban environment Gedarefof Town. 
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Housing
 

Housing stock has not been able to 
keep pace with
 

the denands of a rapidly growing population, as the
 

following table shows.
 

Table 25 

Housing Stock in Gedaref Town 

YER NUI"BE7? OF 
YEAR :D7/LING UNITS POPULATION 

1955/56 
 933 17,537 
1964/65 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 1973/74 that density hLcd gro'.n to 7.9 people 
per dwelling unit. In 1973/74, 90 percent of dwelling 

units were made of strow. Most of these stra' houses 

had been built in the unplanned parts oP town. Another 
indicator of the insufficiency oC housing stock is that 
by 1974 rent took 20 percent of total fnilv incume. 

Health Services
 

There has been great pressure on health services as 

a result of the rapid expansion of the population of 
Gedaref Town. The result has been inadequate provision 

of services and concomitantly the spread of communicable 
diseases. Although statistics are sparse ond 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 9ttached table
 
shows 
the decline in terms of nersonnel and equipment. 
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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
 

: TYPE Ot' t1!HEALTH W0RKERS NUMBER OP WORKERS IN: rv~ "] IF - 1969 .: 973..: 1.976_: 

Health officers - 2 2
 

Sanitary overseers - 20 ­

'osquito labourers - 1 ­

Garbap,e collectors - 85 85
 

Night soil work-ers - 101 ICA
 

Garbage collection
 
T, uc k s 9 8 6 

Note: In 1976 only three trucks were in working condition 

TaPle 27
 

Hosnital Beds and Number of Patients
 

YEA •:IUBER OF :IUMBER OF :NUMBER CFYEA TT:II" :HOSPITAL BEDS :I-PATIENTS :OUT-PAITE1,fS 

1964/65 240 ­

1970 - 193,812 ­
1973/74 355 201,378 12,000
 

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

Table 28
 

Medical Facilities
 
* TYPE "ACILITY : NUBER OP FACTLIf i,.;OF ...
 

(1974) (1978)
 
Ho sp i t al s 2 2
 

Health Centres 2 2
 
Dispensaries 2 
 10 
Dressing Stations 7 6
 
Mate rnity/Child Centres 1 
 1
 
Mid-Wife 2chools 1 1
 

Nursing Schools 1 .1
 



76 

Water Supply
 

In 1964/65 only one percent of the population had
 
an inside water pipe, 55 percent had an outside pipe,
 
and 44 percent of the population used other means to
 
obtain water.
 

Until 1970 Gedaref Town pumped its water from tie
 
Abu Nadja deep bore wells at a rate 3
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.
 

Educ ation 

Education services have also not kept up witb thr 
demands of a fast growing population. The follow-Iig
 
table shows 
 the number of schools in the town in 1976. 

Table 29 

Schools in Gedaref Town, 19)76 

: _ _ _:_ _1976 

Population 122,000
 
Number of primary schools 
 46
 
Number of students enrolled
 
in primary schools 
 14,638 
Number of junior high schools 11
 
Number of students enrolled
 
in junior high schools 
 2,907
 
Number of senior high schools 
 4
 
Number of students enrolled
 
in senior hii-gh schools 944
 

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 most migrants live. 

r A 
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The number of fi re n Gcdref TejrT hron been 

increasing. In 1978/79 ;,Iiere were 213 fires and in 

1979/80 there were 229, 

Therefore, it is not surprising that 76 percent of 

all fires occur in the u, planned, fourth-class part of the 

town, Because these :m are unplanned, the roads within 

them are narrow; this Cr'-, i;rs problems Cor firefighters. 
' 
Secondly, the scarcitv of, ,_ater centres in these 

neighbourhoodo compounds .ee problem of providing adequate 

fire protection. Lack o!/ electricity and telephone services 

create delays in tha no )cation of the fire when the 

fire does brea: out, bI.ially, social cohesion is diluted 

in fourth c!s,'s ureas', 9.:cmase a great mixture of ethlnic 

groups reside there. T.oefore, people in fourth class 

areas aw not likel: to) ha, p one another when a hou.-e does 

catch fire° 

Urban Crime:
 

Ans-ther strong ind.cator ofthe degradation of the 

huiman-urhan environment in the crime rate. Several 

things have contributed .o an increase in crime in 

Gedaref Town,, V1t veenn ') and 1971 the percent of people 

unenploy.,ed when 2,;mparad vi th the number of people 

registered as l7oriAthe labour force went from 9
 

percent to 28 percent. M-grants in many cases have failed 
to adapt to the urbpn c i--J.5onment and have not been 

successfully integr, .ed !n.o,, the new community, 

Because of' poor ho'.,"ng conditions, children often 

spend their time unsupri . eci in the street or in public 

squares where they ar io,.bie to learn delinquent types 

of behoviour, 

-st n ii,,z'ants are :;s}i, males, hnce the se: 

balance in orc ofl-n,..ation nnd out-mi ration is 

disrupted. ProstiTutior hos -become widespread in the 

tow . The poverty of Suinnose and refugee women has been 

the major reason why pro suitution services have risen to 

satisfy the increased male demAnd. 
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C. Nomads during lqqO"'a to 1980 

Forty years aro nomadic society was relatively 
stable with few soc .r n, economic problems., Seasonal
 
migration pattern", ;;&-= 
 r ',ular and rixythmic, Water was 
scarce., bat S(tii&'i .), ' both human and animal
 
nopul a tions, CuILt.v.,.. : war; done on a small scnle
 
and, for 
 the most T)""!. ", td not conflict with the
 
nomadic ,,y of .if ,U was tribally owned, and
 
thou:,h an open- -,ra.in,, ;,:,,teri 
 was practicedc, most tribes 
stayed out of each territory. 

The ex-pansion aie ' hani. zed farmin arid the
 
subsequent increase !.i, population of COdare' Distrnict
 
had a sonniftcaarr '. an the 
nomadLc way of' life. 
7he new , i 1 cx es we tt -1 n or nea.
 

traditiona
 , ,<- ratiii1f,)u-eso Agriculture was tra':ing 
u. in. xnd more pat-,. land, and the pasture areas
 
that ,.,ere left becamet overry,;azed, An influx of migrant
 
tribes (I, ahawine, Rui' n, 
 Kenana and Eritrein pastot-si 
groups) ps; additi(-,sai str-ss on already )ve:,razed 
areas.. As : result, (oofl.Ictg arose between settled 
cultivators ana nomad;- a.td arnongest thu nomalic tribes 
them se yes., 

?,omua.s wer,-. takinc.: their herds into cultivated 
areas so that ;],' anrnais could graze on crop residues 
and to xate, them, 

An increase ir li'. estock, increased demands on 
limited water supplr.is, end lower quality pasture area 
have created a .ituatxor where nomads spend days search­
ing for food poe7tures, 81 Hassan (1981) compared the 
grazing situatlon durintx. the 1950' s to that of the 1970's. 
He found thai in Lbe 1950's palatable plants were 
close t. The nomadia camps. In both the wet and dry 
seasons herdIers could find good pasture less than an 
hour's time away from 7.1 e camps,, In the 1970's condi­
tions had deteriorated ,o such a point that herders were 

http:supplr.is
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spending 2 to 4 days searching for good pasture during 

the dry season. 

New demands and social needs halre altered nomadic 

consunption patterns and lifestyles, As their pastures 

became ovetr'razed and us djenand for grazing land has 

exceeded 3uri)ly, the nomads have been forced into buying 

dry fodder for thir irer" s_ In addi tion, food and goods 

not bought LCort7 :ers ago are today purchased with 

money obtained from the sale of animals, 

The expansion of mechanized farming created a large 

demand for wage labour, 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 tradi. tonal nomadic. family and its sccial structure 

was altered b3, his process. Part of the family had to 

settle with a few animals and work as labourers on 

schemes while the rest of' the family took the main herd 

through its traditional seasonal migration., 

D. Small Farmers during the 150's to !q80 

Prior to -he inception of large mechanized farming 

schemes, cultivation was done on a much rnaller z rle. 

Traditional farmers practiced bilad cultivwtion near 

villages and hari.o cultivation on distant plains, Land 

was communally owra.ed and acquired through custom. Dura 

and sesame were th, main crops; however Gedoref also 

produced a good amou'szt of gum Arabic. By the early l50's 
traditional farming ',-s losing ground to mechanized 

agriculture. Today the former practice has nearly dis­

appeared from the area. 

Mechanized farming changed the mode of acquiring 

land. Land became the property of the goverrznent and 

was allocated by the Land Allotment Board. Land owner­

ship patterns changed fr:om communal to individual, and 

some small farmers lost what for most of them was their 
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only productive assetptheir land. With their traditional
 

means to livelihood gone, small farmers turned to the 
labour market for work as wage earners on large 
mechanized schemes or 
within towns and viilages. 

Gtur;Araobic Ploduc tion 
also droppel becau.e of
 
mechanized fQumin.:' 
 Large areas of land 
 re cleared
 
for the 1. )0-!:0 feddan mech tni:emVz Valuab
 
Acacia sene LA trues were 
 cleared nlor with all the 
other veetntion, 
With the loss., o' the gm rabic trees 
many small farrmers lost their seoondary source of income, 
gum arHabic collection. 

IV, ENVIROMENT41 
TRENDS MD THEIR INDICATORS
 

By the late 1960's /early 2970's the Gedaref
 
District was beginning to 
show somne 3ipn: of ne.tivr 
environmental, change. Mechanized fi-sming had expandel
 

to nearly 3 million feddans and was nontrtibuting to
 
problems such as deforestation and sail de'-radaticn,
 
Expansion of mechanized 
 schemes pushed pastoralists and 
small far. -'-rout of some o: their tri t ional farming
 
and grazin, ,n,. Overgrazin.r 
 hecame a serious proble',.
 

The influx of mip'ant groups created odditional
 
social and ecological problems, 
 Rosource competition
 
grew worse as 
enidenced by the increasing number of
 
confrontations between farmers and pastornlists..
 

The rapidly e:q)anding agricultcral seector
 
contributes to deser tification of large areav. 
Often
 
a piece of land will 
be farmed continuou:y..v for five
 
-Pr six years until th soil is exhausted, 
It is then
 
abandoned and 
the farmer moves on 
to a new piece of
 
land, Inthe past e.h, 
to tev years crop vi lds have 
been lowvi Poor managrement, lack of infrasturcture, dura 

rnonoa-ultu-re and soil impoverishnnnt have contributod to 

low yields
 



The expansion of large-scale mechanized schemes 

has aloo pushed pastoralists and small farmers out of 

some of their traditional farming end grazing, As a 

result many subsi stence farmers have become wage earners 

and haive --ive n t,,he:r land. Thi change Prom Iand 

owqinec t-- 1 ad7 : 'I''re eainer hasi brought about changes 

in t he c ., of' the region,, P -a.tornists 

who h'ce he. nn,'.ed out o their tradi tional rmazing 

are ,,ve h., to change their miir-c otioa roi tes in some 

in..tnnC e . I n ot her s they have responded br bringin,-: 

their nnima .a to rra-'e on the ag'icultural heise a or by 

coo on agthe bonier into Ethiopian gra-zing lands. 

Overgrazing has become a severe problem. 

Palatable and nutritX~us plants have disappeared and 

grazing, real are being lost to desertification processes. 

Limited water i esources add to this problem. 

The infrastructure and services of Gedaref Town 

have not kept up with the burgeoning ropulation. 

Gedaref ha. received many refugees from nearby Ethiopia 

whose pres e.oM, is adding Gedaref's socio-econnmic>. to 

pro hl em s, 

These environ!ntal changes -nd problems ai'e 

evidenced b;' ind-cators such as low agricultural 

productivit.v, decine in gum arabic production, over­

grazing, defooestaoior. soil degradation and changes in 

the human environme.it,
 

The literatur, -,-itten about Gedaref in the period 

from the !-50's through the 1970's is not complete with 

respect to all the environmental ind.icators listed above. 

In Some instances there is sufficion- data to show the 

development o' a trend; i, other ces-:; taere are only a 

few g:eneral statements and observations. It is in 

these areas, where insufficient data exist, that we 

hoped to obtain more conclusive information during our 

http:environme.it
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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 3Idaref Town will be supplemented in Part 
Two of this report. 

Ao Low A.u-ricultural Productivity 

By 1975 the area under crop production in Gedaref 
was over 21- million fed'jans, Of' this 24 million feddans 
nearly 1-l;million Cedian:, were cultivated in unallotted,
 
undemaarcated and unrejrulnted lands, During recent years
 
agriculturnl productivity has been low and in some years 
showed a declinin, trend. Of all the major areas under
 
rainfed mechanized crop production, the Gedaref District
 
shows the lowezt average yield., This is shown in the
 

following tcaie. 

Table 30
 
Mechanized Rainfed Dura Productivity
 

L_6verage Y eld)ton/feddn-


AVTRAt;E YIELD, BY PROVINCE 
_____ YEAR :____(CRED.RE>': KASSiJA T NI SOUTHERN :BLIJUE NILN JK T I)A :UPPER NILEC7: t<ORTDO FAN : 

1969/70 0,24 3 0.,342 0,909 0.455 
1970/71 0.300 0486 
 0.477 0,409
 
1971/72 
 O 0-)9 0o426 0°424 0°454
 
1972/73 0o1! 0,313 0o.,,6 0.366 
1973/74 0.32(l 0,550 0.252 0°433
 
1974/75 O,245 0.265 0246 
 0.261
 
1975/76 0.409 
 0, 305 0.358 0.428
 
1976/77 0.299 0 444
0,338 0.326
 
1977/78 0.250 
 0,329 0,,314 0.375
 
1978/79 0.232 0°352
0,264 0.434
 
1979/80 0.279 O,308 0.150 0.428
 

Source: Mechanized Farming Gorporation Agricultural
Statistics Bulletin. 
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According to a report prepared by the National
 

Council For Research (Problems of Mechanized Crop 
Production in the Gedaref Region, l97., 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 land tenure
 
systeml.
 

b. 	 Poor husi~andry practices, especially with regard 

to sowipg datc, seed rate, poor quality seeds, etc 

c. 	 Weak crop protection and extension services. 

d. Scarcity of labour which has resulted in delay 
of agricultural operations.
 

e. More attention has beon given to horizontal 
expansion rather than investing on practices that 
would increase production per unit area.
 

f. 	 Poor drainage in the southern part of the region'.( p.1O-11). 

B. Decline in Gum Arabic Production 

Wood clearance for mechanized agriculture and for 
the production.: ef charcoal hasc adversely affected the 
production of -ash crop gum arabic through the large 
scale removal of tne gum-yielding trees, Acacia senegal. 
Evidence for thc decline of' rum arabic production in the 
district.comes from data which show a production decline 

from 232,000 Kant.rs 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 ia 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 r'angeland for camels 
and sheep largely stems from the occurrenw there of 
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_BlePharis sp. (siha), a good fodder plant. In fact
 

Blepharis is by -iar the best 
Butane dry season grazing 
plan (Jackson and Hanrrison, .- is eliminatedl1q55). hen it 
through overgrazing, the plants that replace it 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 leaf heads are still tender. 

It has recently been reported that Biepharis is
 
disappearing from and is even extinct in vast areas of 
the Butana (El Hassan, 1981). 
 As early as the 1950's
 
Jackson and Harrison reported that the species was highly
 
susceptible to 
overgrazing. This is att.p'iutable to the
 

fact that the plant does not shed its seeds in the dry
 
season; the seeds nre held firmly in the dried and spiky 
flowering. heads. Being,: hi,- hl,' nutrit~ius , thc: n!eds are 
partic. rly attractive to grazing animals, In the 
process of grazing and digestion the seeds are eventually
 

destroyed, 
 Therefore if the plant is completely
 

eliminated through overgrazing every dry season, it will
 

quickly dis ,pper,-: 

The southern part of the Gedaref District is 
predominantly agricultural 
 Most mechanized rainfed
 
schemes and their subsequent expansion have occurred 

in this part of the district. As a result, the 
traditional transhumance pattern of the pastoral tribes 
within the entire aistrict has been severb,ydisrupted. 

Herdsmen are bringing their li.estock into 
mechanized ciop production areas to feed their animals 
on crop residue and to take advantage of'%ater 

facilities. Although figures on animals units per 
feddan, feeding requirements, etc. are scarce, it is 
interesting to note that in 1955 Jackson 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 Rahad
the and 
Halfa Gediida Schemes. In 1955, thie number of hafirs
 
and wells in these schemes was only 13, by 1982 water
 
points totalled 256, The 
 magnitude of overgrazing 
around these water points is shown in the 
table below,
 
There is also evidence of overgrazing alonrg the permanent 
water courses, particularly the Atbara and Rahad Rivers. 

The higher spots of the Gedaref District are also
 
becoming overgrazed. Overgrazing occurs during the
 
rainy season when the pastoralists leave their summer
 
grazing areas and 
 he,.!> for AU Lr areas, (Higher areas
 
are nd El
mainly in the hut u, irea include Subogh 
Ragab, Jebel Geili and As Sabio,,) The main reason that
 
pastoralists concentrate these
in areas is that lower
 
lying flats 
 become very muddy and biting flies and
 
insects become a great nuisance to the animals.
 

Table _11 
Overgrazing around water points 

No rma_-- -Max imum:Distac. waikedT Area :Distance walked: Area ::Animals: from water grazed from water :grazed :
point :(Sq. point (Sq.(Miles): miles) (_Miles) : miles): 

Camels -: 2,800 
 45 6,400
 
Sheep 
 15 700 25 
 2,000
 
Cattle 12 
 450 20 
 1,300
 

Source: Jaci:on and Harrison, 1958, 

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

1 and a. 

Overgrazing is seen in the southeastern part of the 
District between Gedaref Town and Gallabat. Pastoralists
 
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 ref'ugees to the Gedaref area has also 
contributed to the overstocking and overgrazing problem 
since these ret'ur7es have large heL'ds of animals. Secondly, 
through the refugee resettlement programme the Govern­
ment of Sudan has allotted about 50,000 feddans for 
refugee agricultural schemes (and has thereby reduced the 
amount of land set aside for grazing). 

D. Deforestation 

Charcoal -pr-duction and agricultural expansion 
are the major c.auses of widespread deforestation in 
Gedaref District,, Fires, overgrazing, and use of wood 
for industry are a-.so contributing factors. 

As mentioned earlier, planned mechanized agriculture 
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 land 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 seyal had been found in pure, thick stands 

in Gedaref District. The trees are all about the same
 

age and size (134 cm. in diameter), making them easy to 

cut. When burned Acacia spyal produces excellent 

charcoal. These characteristics make charcoal production 

from Acacia seyal very profitable, In fCact, illicit 

charcoal producers hove 'ore deep into forests away 

from main rords to cut their trees. Profitability of 

charcoal pro' action is also enhanced by the fact that 

demand for charcoal in Sudan is limitless, Since other 

sources of ener.pw are not available to most of the 

population, charcoal will remain their fuel source for
 

the near future.
 

E. Soil Degradation 

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 

productivity drops; the farmer than abandons the land and 

obtains a lease to farmn more Innd. In this way large 

areas of land are being derraded and are left to
 

desertificaticn processes.. Derndation thus occurs,
 

whether agricultural development is authorized or not,
 

since vegetation is cleared, shelter belts are not
 

planned, crop rotations are not strictly followed, and
 

fertilizers are not used to preserve the soils.
 

For the most part, there is a complete disregard
 

of -,oil conservation practices among the farmers.
 

Failure to use soil conservation practices has lead to
 

widespread soil degradation and erosion. Many rainfed
 

schemes have been abandoned because of wveed infestation
 

and poor productivity caused by neglect of soil 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 around water points results in a gradual
 
inabilitr of pasture soils 
to support rich plant cover 
because the percentage of organic matter in the 
soil 
decreases and tae 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 herds
large around the water point,3 and a
 
decrease in pH levels as a result 
 of accumulation of
 
acids from urine , and increases in or anic matter
 
because of incorporation of animal manure into the soil. 
F. Effects of Environmental Change on the 

Human Environment 

Environmental change in the Gedaref District is
 
happening 
not only to the natural environment but also
 
to the human environment. Nomads 
 and ,mall farmers have 
experienced major changes which have adversely affected 
their social and economic structures. Gedaref Town has
 
al.so experienced many changes since the late 1940's /
 
early 1950's which result from the deterioration of its 
natural 
and urban environment.
 

As mentioned earlier, 40 years ago, 
nomadic society
 
of the Gedaref are- was fairly stable, with few economic
 
and social problems The effect of 
 expanded mechanized 
farming, soil deterioration, loss of good pastures and 
deforestation, on nomidic society has been for the 
most part negative, Nomads have been squeezed out of 
many 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 thanselves. 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, 

social and economic structure of the nomads has been 

disrupted by the environmental changes occurrig. :n 

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 main form of cultivation. 

Gradually traditional farming lost ground to mechanized 

farming. and today the practice has nearly disappeared 

from the region. Land ownership patterns chtnged 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 because the land is marginal. It should be 

noted, however, 6hat not all mnall farmers suffered 

negrative effecbs from the changes in Gedarefo Some small 

farmers actually acquired 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 ,:Pen from the statistics presented 

in section III B, tht, Town could not keep up with the 

demands of a growing population for goods and services 

and demands of commercial agriculture. 
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P ART O 

THE MONITORING REPORT
 

This part of the Report covers the monitoring 
activities undertaken during the period 1982-84. The
 

intention here is to continue to identify the nature and
 

mkgrnitude 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 after the rainy (growing) season. 
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The 1982 Monitoring Report.
 

The visits to the monitoring sites took place

in June and December 1982o 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,
 
some 
changes had been monitored in some aspects. The
 
report deals with the following general areas of
 
study:
 

I. Mechanized Farming. 
I. Traditional Villages and Hafir Sheheit. 

III. Gedaref Town. 

Iv Soils. 
Vo Water. 

VI. Livestock, Grazing and Nomads. 

VII. Refugees. 



W1AIN MONITORING SITES, JUNE 1982. 
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SECTION I
 

MECHANIZED AGRICULTURE,
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I MECHANIZDM AGRICULTURE.,,
 

A. SELECT.ItYN 

The s , ).,. of fans hae boon lased on ownership 
and sit'k*o.n.t .o-,s fiemin 'anized ftnars haven been 
selected f, r .o-'I1 the 	 These are.. in -:Ars'> trip, 

1. 	 Schanzno. 67, a.atate 0axp rimental farm which 
has baein produc'tion for tw ast two years, 

ste " 

will. a! id', produc. thir yea afte 

2. 	Scheme r.-, a ex....'menta] farm which 

er o' 

9 yva. -2 )ly 

3. 	Soe nio .5m.'n c Muse farm which has 
been i' ono''a for' a long tjm,­

h
4. Schonm R py'.iva-e guided Arn
 

5-o Mcemo ",o.Zh.q,. a,nun-.guidrd-, pr~ivate scheme.
 

During tY,, .n::,o t rip J 16 two new Canadian 
schemes wv: s d O'r .a.,rgn becaaor 
 they are 
the only zoh,. to ,.. d, p plag"rng- Tabse ore . 

6. 	Schem, z:,11 pat uade, eultivation in 1981 for 

the Fir;- isn, 

7 	 Schene i,7, to be put under cultivation in 

1983 fox ; fi.rst time-

In additi.on. .adiona1 farming at Kabaros Village 
will be monioid with the hope of finding out if there 
are any dif. nts0 -t,:een the -nviron.ental impacts 
of the two j;, o, for!nng, mechanized and traditional. 

B., PRODUCT ION 

1.-	 Seb.me Po' 6" ; it lies to the south of the 
state farmB1 i:oix canp at Sirriirn, 

http:additi.on
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It has an area of 1,500 feddans of which 500 feddans
 
are left fallow every year. 
 The rotation is cotton-dura­
cotton. 
The scheme iB now running an experiment to test
 
machine efficiency for the coming four years by using three 
tractors: one for 500 _edd~ns, one for 8oo and the third
 
for 1,000 feddans, and by keeping a complete record of
 
each tractor's performance, e.g., number of work hours,
 
break-downs, spare parts, petrol consumption, etc.
 

1. scheme No. 67 : Output
 

Table 32 
Season crop : Area Cultivated: Output Y:-ield per. 

Peddens Feddan 
1980/81 Cotton 972 2,602 2.65 

kantars kantars 
1981/82 Du ra 872 3,501 4o2 

sacks sacks 

? .ccheme No. 44 It lies!tothe east of the state 
farms' main osmp. It haso.he arne rotation, fallow and
 
cultivation ari.a, and the same purpose of experiment as 
that of scheme No. 67. 

'Scheme IoT. )4Lk - Output 

Table 33 
Season Crop: Area cutivated: utput:yel per Fed,: 

______ Feddans : Sacks sacks 
1981/82 Dura 923 39793 4.11
 

3t Scheme No. 62 1 it lies about 6.4 Um. to the SoWo 
of the state farms' headquarters. Its particulars are 
t"he same as those of Scheme No.67. 
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3cheme No. 62 : Output 

Table 34 

Aetoutput yIe.LCL/crop : Areacultivt~ed - :Feaan 
1979/80 Dura 1064 f,'ddans 7 232 sacks 6.8sacks
 
1980/81 Cotton 730,ftddans 
 2 290 kantars 3.lkantars
 
1981/82 Dura 952 -eddans 4 654 sacks 
 409 sacks
 

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

4. Scheme No. 83 : It lies about 3 Mns. to the east
 
of the state farms! headquarters. 
 It has an area of
 
1500 feddans, and it uses no fixed rotation, It is
 
providea by the Mechanized Farming Corp;oration with fuel,
 
spare parts 
and repair of machinery, harvestors and
 
extension services. The former ovnar discontinued
 
cultivating the scheme in 1979; the M0FC,, 
terminated
 
his contract and the scheme was allotted to a new owner
 
as of the 1982/83 season0
 

Schem'-- No0 83 : Output 

Table 35
 
:Season Crop 
 Area Output yleic per 

_ _ _ Cultivaped feddan
 
1974/75 sesame 200 feddans 
 6o sacks 0 3 sacks 

250 750Dur . feddans sacks 3 sacks 
1975/76 Sesame 100 feddans 25 sacks o,25 sacks
 

Dura lO3O feddans 815 sacks 0.75 sacks
 
1976/77 Sesame 300 feddans 00 sacks O0 sacks
 

Dura 1200 feddans 1850 sacks 1o5 sacks
 
1977/78 Sesame -


Dura 550 feddans 1092 sacks 2.0 sacks
 

Note; The continuous decline 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. Scheme No. 240 : It is situated about Km.20 from
Gedaref along Wad Medani Road, and 1 Km. south of the
 
road. It 
was licensed in 1957/58 and started production

in the same year. Its total area was originally 1000
 
feddans, extended to 1500 feddans in 1981/82.
 

Scheme No. 240 
 Output
 

Table 36 

: Season Crop Area 
 Output
Cultivated : yield per fed:
 

1980/81 Dura 
 985 feddans 3500 sacks 3.'55 sacks
 
1981/82 Dura 
 1500 feddans 56S63 sacks 3.77 sacks 

6. Scheme No. 13 It iF the largest scheme in the 
area. 
 The Canadians use heavy machinery and deep plough-­
ing (4 inches compared to inches the2 in other schemes). 
It is noticed that soil humidity is higher than in other 
schemes. No run-off was noticed during the rainy season 
perhaps because of the high percolation rate of rain water. 
It is thought, on otherthe hand, that deep ploughing may
result in more wind erosion of soil,
 

Scheme No. 13 Output
 

Table 37 

Season : Crop: Area output :yield r fed: 
o Cultivated. O p 

1982/83 Dura 4000 feddans 23,000 sacks 5.75 sacks 
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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 lhifir ,heheit and 
along a transect s$s.,o 
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 about lo km. south of 
Gedaref Town.
 

Types of land use are shown on the sketch map,. The
 

northern parts of 
the khor and of the village perimeter
 

are over-gra;edo
 

The 	 two wells are dug on the bed of the khor,. Well
 
No.1 is deserted while No,2 is in 
 use., T9he dclity of 
growth in a one hundred feet radius circle centred at 
the deserted well is 300 la'ot shrubs ocf which about 70% 
are of a hei'h - , lass than one foot,. Growth density
 
in an equal circle cQontred at the 1.o.2 well is 8 la'ot
 
shrubs of which a'nut 1;O, are of a height 
of less than
 
one difference density due the
foot. The in is to effect 
of desertion on tve regeneration of shlnubs around the 

well NoU ,, 

B, 	 KABAROS VILLAGE;, 

lo Land Usei;t
 

It lies about 19 Km SS,,W,, of Gecdaref Towno The
 
village perimeter (about 100 meters in width) is occu>
 
pied 	by Enall farms of maize0 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 ftreet 
 .t the foc t, c tbe hiiI and about one 
kilometer west of the v1 Iaj?:, ihq. i fo iowi iE r 
tree specle-.! 4t the foli , -'-,lerl:i t es per a 5 x '. 

meter area 

iashab aC 
Kltr12
 

Habell 
La 'aot c 

Si-der 4 
D ngil 3 
Kadak 2
 

57
 

The density of t*he anall forest btcen j, .abaros
 
and the Khor bed : l0 trees 1i a 50 K 5,) meter area.
 

The pr.-.moe of the perimeter .,f 3araf Village in
 
the north, j Kabar,:,a in the 
 ;,'.n -nI Ka r, in the east 
has confined t rad.ti, cohl vam.tI ,,.Qhe area south of 
the village, 

When .ie . ,nlpare tthe lI-,d ?I I- . , 2 .1an.d i se ,aip

and mbkerch mu; w. -an idei:;ify 
th feCull ;g changes 

Kabaros V'-geei nho",, werii,%8 and .1982
 
Distafnce from Kalar, V;.Lap'e
 

Tab i[e ,
 
KaLafc.,', V". ', - c 
 T , -o 1948 and :q82 
T.. t L .... "ll. 1,8 I.C1982 

Mixed grazirT and 241"m 

Mixed ait.lv , an. f,,e,-t 1..,k7 


!4 ,0o8 18Im 
3,,5 lan 

Reserved forest 5 lan 1?,0 km 

Forest authorities estimute t,e ar6a o0'
unreserved forest which has been cleared in this area 
between 1948 and 1982 at 420-550 feddans, 

/
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2. POPULAT TION: 

The total population is abc. t 800 persons of' whom 
about 430 (541") are ules,, [ns arnuf.llrate of increase 
is about 29 , , Migratin j0. rio t gnt'Ca ioe ., during 
the last IPve wu, linmi have mi-rated to the 
village, and no onc Ia, rra gr't>Cst --at of the village. 

The tribal o i 3i)3,:J3 t lon tOwO.o,,L 

Bide iv : ja about -" 

ma I gla 

Bargo 
about 

about 
19% 

DEgo 
Others 

abou 1 
abouti0i 

8 

The age stracture is sIovC1.n the table belom 

Kabaros Village Age tructure 

oAge aroup Nron To
 
r ~son-s 

15 years and less 280 35oo 
16-49 3/0 46,257 

50 & over 
 150 18'75
 

The occupa,,i 'al structune of the Working population 
is as below,
 

1. Over 95' are tradilti.onal cultivators, 
2. 24 person.; are ,,., t.*.:;rplnyees,. 

3- Thr{.e shop al.ss: ',.,'.socultivators. 
4. 40-50 pcrsovs puod. ,ciouai low-paid labour 

at Gedaref' (idLtng dry season. 
-o OC midwia. 

(m) No one works .r mechanized farming. 

http:arnuf.ll
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The educational situation is shown in the table 

below: 

Tab .e jj 

Kabaros Villag - Educ. ationaL Structure 

Level of Education Male Fe:1ai e Total 

Primary 2 40 102 

Junior High 14 3 17 

Senior High 4 - 4 
Uni..ver si ty7 ._-

The rnca-rot primary- school is at El Saraf, about 

6 km north of Kabaros; the nearest other schools are at 
Gedaref. There are O12030- children at- school age but have not 

found vacan,:ios at school. 

Building materials .include poles, dura stalks and 

thatch. There are no brizk or mud buildings. Fires 

are rare. Firewood is collected from as far areas as the 

reserved forc t i.e. 17 kms distance, 

3. CULTIVATION; 

Cultivation t,.;,ends for about 20 km. mainly south 

of the village beLiue the land is rocky in both the 

eastern and westeri areas, while to the north lies the 

cultivation arFn ot t1 e inhabitantzi of KI Sarafo 

The maiii crops re dura, secame and dukhn, together 

with maize which is gr ,vn on a very iall area at the 

edge of the village,, 

Size of farms, number of ciultivarors and main crops 

are shown on the following table; 
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Table 41 

Kabaros VllafC- Areas under Cultivation 
In Fed .LAs 

: ~Tof : aora ',QLsame Dukhni 
-Cultivators, , o 

20 25 and (WO j, 5 
8 20 ko 5 

22 10 5 2o5 

Maj p.i ty 5 5 2,5 

Land rotation does not include Jhllow: dura-sesame 

and dukhn-dura. 
a) DURA 

Typus grown are
 

I,. "Dabar" (white and of high price),
 

mostly for' sale
 

2. Fetarelt 

3. Akar
 

4. Safra' 

5. mrugud, 

Mechanical ploughing La used in almost all cases, 
Labour is mostly family laboup,. but some wage 
labour is used for wcedin, ard harvesting The 
average ciutivator .r Ih" f or about 5o0 of 
agricultura. operatia>., '.,men do riot take part 
in agricultuiil opera ti os, Only two cultivators 

have used mechanical ?hav'es ti ng, 

- Productivity: . n .975_ nbu!ut 1() sacks per feddan, 
but now it is only t- aci,. of duurao This indicates 
that land qun1itj h,',o dater1oated and they 
cultivate sesarne to pomotc the uality agri­of 

cultural land for production of dura. 

"Budi" (a weed) reduces output but no damage is 

done by bizrs, 
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About half cf the 
all the Vroduce of 

prodqe 

the 
usuallyin 

h1g--quiality 
sold, including 

"dabar" type, 

The cost of production per Sanc] is L5Mo7,35 plus
family labour, The sa.ln ppie Xnflesfrorn LSo15 to 
LSo25 per saak, deptndink on The season of sale 
DUra stalks ar. usod as building mnatevial and animal 

feed,
 

b) SESAME. 

Agricultural operations and labourthe situation are 
the same as those of "dura", All the produce is 
marketed at GedareC Town altlcugh thWe.e is a nearby 
oil mill, The per feddan p:oductivity is about 15 
sacks. The cost of product.,on per Pack abouts 


LSol5 plus' family labour, anj toue sale price ranges 
between Ls.35 and La-, Aepe, i. np on time of sale, 

Despite: its high reti'nAs and ready market it is 
not cultivated as widely as "duia" because it needs 
continuous attention. and all operations, especially 
harvest ing, must be prompt ly undertaken. 

c) DUKHN,; 

The agricultyal season and labour situation are the 
same as above,, The average output as 4 sacks per 
feddan The average per sack 
cost of production is
 
about Lso6 pius family labour, while its sale price 
ranges betwecq Ls,20 and La.< . 

d) VEGETAPLES.' 

A person who lives at Ghireigana owns a 17t-'feddan 
vegetable garden ,n the northern edge of the village. 
It is irrigated from a well "matara" and the water 
is mechanically pumiped. The mai vegetables grown 
include tomatoes, egplant, Miles and okra, part 
of the produce is consumed locally while the greater 

marketed Gedarefpart is at Town. 
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4. LIVESTOCK2 

Figures given by the inhabitants are-,-;-

Cattle 220 

Sheep I!0 
G'oats 60 
Donkeys 70 

Camels 4 

These figures seem to be too low fbr what we have 
observed., 

Livestock is 
sold only when cash is needed,, partico­
ularly at the ba-ginnang of tJhe cultivation season
 

Graz:.ng during tu
tvati n jeason 1,3 in the hills
 
and outside thc. cuitl vat on zone' Durin! the dry period 
animals graze iii the f:ield9, Animals arink at the two 
bore wells at the village at the t6il win prices" 

Cattle t, 0 ] we, 

Sheep p., t 15ie i r ntr,
 

oat, p.t mcnth
 
qarnel tt 5 pez' dr~nk
 

..P.ey pt. 1 per drink
 

5. GUM TAPPNCV: 

NinB persons wi pami gardens outside the cultivation 
zone; garden are, ranges from 50 to 150 feddanso 

Those who do not own gard, .rcn I ,',' .hare 
basis- -1 for tapper ".ind for o'.-ner.
 

Output is one srok Per feddan (ie. 2,.5 kantars)o
 
Price .s Lso30 per, ,-k ,r LS, .12 
per kantaro 

C. EL GENNA BARA (Tr:DARFF TRANSECT
 
The land use transect extends along the earth 

road from Gedau. f in a SS. direction for 16 km to 
El Genna Bara- The transect was done in June 1982, i.e.,, 

http:Graz:.ng
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just 	 before or at the very onset of the rainy season. It 
should be noted here that the rload between the two sites 
does change during and/or after cth rirny season; thus 
transects in subsequent y/ears mialht be f) bit difrerent, 

Four inrjor tye, ]ano ia : hinv been Ldentif ied. 
These are: 

1 Over-grazed are .s 'ihi ae.c i nlv the 
perimeter, ; ' the GeIlr ['o!al, Abul Naga 
village and E1 Genna Barn i lage, and along 

the road. 

2. Traditional cultivation, .hiL ib practised 
wherever post-ble, After narvest time these 
traditional farims generallyare used 	 as grazing 

areas.
 

3. Pure "hash:Ab" forest 

4. Forest af mixed species lso providing some 
grazing opportunities; the mixed forest is also 
used as a source of firewood, 

D. 	 IDDAL TIN VILLAGE 

The viliai-re lies about 5 kvio; to the NJE. of 
GedareC Torn, .L eople of the village agree that their 
well ha, nopious water and that during the dry season no 
less mtan 10n, canels tre watered here every day. This 
may be so because cditrinr, our t-,houir visit we counted 619 
camels around the wt to Ovei of these camels are 
owned by the re-,ideni,:, of the viii at'e. The well is also 
used 	 to irr-igate ( b'v h;5niC: N., !l ) tv'o v,,t aible 
gardens. 

The major types of land t:c-:e arouind the village are 
sho wn on the sketch map, 'i'hce ",ae 

1. Traditional cti.tivatio. i!l grazing 

2. Overgrazed area
 

3o Vegetable gardens
 

4. Forest and grazing 
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FIG.20 IDD ALTEIN VILLAGE, LAND USE JUNE 1982
 

4 ",W', , X" ' , \\ . ,,, , \\ -, ' K 

\"N\N N,.\N,... \\. 

• " '\ " -. " 

Hill 
o 

ALTEIN /ao 
VILLAGE 

., II 

Hill 

""N 

Tradtionl Cultva IlonGrazrXldd Alloin Well 

Over Grazing .dai- f-Port Suan Highw y:=== 

Vegetable Gordon 

Forest&a Grazing 



104 

Serious overgrazing e::tends for ,bout 1Il kr1 o 'r,-und 

the well The tree growth is 3par-'& nd is confi:eri to a 

narrow strip on the northern iiill, The southern nill is 

bare of trees and bushes -;,n 1,I , ~ be seen. 

E. HAFIR SHL-HIT: 

Land use typesviounJ H-ifir Sheheit in June 1982 are 

shown on tht sketch map. The four types of' land use 

identified are" 

1. Over-r azi n11S 

2. Mixed cultivation and grazing 

3. Mixed cultivation and forest 

4. Forest 

It was noticed that land degradation in the area 

between Shehelt village and the khor is higher than beyond 

the khor. The sketch map also shows very clearly that the 

intensity of land deterioration increases towards the hafir. 



FIG.21 HAFI SiHENEIT, LAND USE,JC, 1982 
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III. GEDARE? TOWN 

A. tcry 

The town was first established in abCoct 18OO when 

Saad - Dhibyani rnove Into the arp~i and built the first 

huts, His tribe, E! Dhlbayaniyyo, nowi,,;va at Assar 

vill age, some f'ror;. I .- a. ledC) km Ge,..reb 1s 

"Gedaref 3aad" because it was :yur'ird hillsoz -ioup of 


taking the shape of " L I; 19140 Al ak Nimer
- LM 
stayed at the village on his wa, to Ethiopia and established 

Hilat a! ,a]ik, In 1.865 Ahmed Abu Sin migrated to tne 

village and established Deim Hamad- then Ad '-1.i A].Au:r,q 

cwae and est, olished the hai (quartel) which is na~ed after 

hifi,. 

o;:tieGalabat 

and his soldiers built L- Lart of ihe tc;wn .nd c!ailed it 

Deim al-Nour', After- the Anglo Egyotia ,onquest of the 

Sudan, Bakr Mustafa was encouraged by Sultan Almed Fadl 

to move from Karkuj eventually he core and esthlished 

Deim Bakk~u' 

ifttw the of ir 2389 Al Iou.: Anquara 

B. Land Use 

A Lranseot was made to monitor land use changes on 

the area south of' Lhc town.. See the 1982 types of land 

use on the sketch nqap, 

C4 Population 

1955/56 17,531 persons 

1973/('4 66,200 persons 

1976 (e'atiiriate) 122, 000 per zo ns 

1982 (estiria e) 1cj), psons;,q 

The annual rate of inu,,rease is about 10-10% 7.5;% 

resulting from immigration and 2,,5;'* from natural increseo 

<C
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The three major tribal groups are the Ga"alino the
Beja and the Shukriyya; minor gr'ous cole from southern 
and western Pudan,. A good proportion of 
the population
 
is constituted of Eritruans, other. Ei 
 , a ;,hadians
 
and Hawsa. people of stmilar trilal or geo-rap,2: ai
 
origin t n to live tu'ether, e -. Hal Al Vali1: and 
Gubarab are mostly ,ccup led y Gaal in Hal Al Barna by 
the Barn,). Hal Sua kin by est.un u,an tKILOs, Dar ai, 
Salam by Eritreanis and Hai Otober by Hawsa
 

D, Expansion and planning
 

Gedaref has become the largest town in gassala 
province., Because of the high rate of' immigration 
Gedaref has expanded significantly,, in 1970 the area 
occupied by the town was estimated at 22 sqkm, but now 
it occupies an area of about 4O sq,,km, kean increase 

of 82% in 12 years, 

Town planning has recently been introduced., The
 
planned parts of townthe are the moie extensive and 
more populated parts. 

In 1.97 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 (1) El 
Khama
 
Second 
 " *,7) Deim El Nur (6) El ASra (4) Delm Hamad 

(:) Hal El Muwazafln (1) El Khama 
Third " (72 Detm El. Nur (6) El Asra (2) El Meide
 

(3) El Ganalen (4O El sadaqa
 
(8) E[ Ma asir North 

Fourth " a (36) Dean El Nur South (52) El Masageen
 
(13) E! Matar (22) imtidad El Matar
 
(28) imtidad El Gamhuriyya
 

(49) Imtidad Karfis
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KEY FOR GEDAREF TOWN MAP
 

1. Hair El Khama 26r El ';ubarab 

2. Hai E1 Meidan 27, Taratona 

3. Hai El Ganalen 28. Hail El Gamhuriya (n) 
4. Deim HamInad 29, Hai Abakur Gibril
 

5. 1:,i El Mouuizafin 3c Hjal ElI Danagla 

6, Hair E1 A'ra 31., Oa;tober E­
7. Doim El juv. 32 October -,V 
8. mlaix El TMaasir (N) 33. El Thawra 

9o Hai El Mufai-gaat 34. Ei Zaraieb (2)
 
10. Hal Rueina E&W 35, El Matamir
 
11. Hair E1 Maasir (S) 36., DeL EL 1u (S) 
12. Hair El NaIzr 37, Su i n
 

13, Hai El MTatar 38, Sa 10.at
EB pey
 

14. Hai Barno 39,, , T9.1eiat 
15: Hai E1 ,azsra 40. 'i c,adaga
 

16, Hair El Zaraleb (I) 41 .,Iain Sook
 
17. Karari 42, Old Cereals Souk
 

18. Khor Magadim 43. New cereals 9ouk
 
19, Hai Karfls 44, Old 'Lnd,. Area.
 
20, Wad El Kub,-.ir 45. New Ind. Area 

21, Hal Badouba 46. Storee 

22, lil Matar ext. 47, Silo 
23. Hal El Sufi 48, military Area
 
24. Abbayo 49- Kar-fis ext. 
25 ,,l Malik 50, El Gamhuriya (S) 

http:Kub,-.ir
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GEDARTF TOWN EXTENSION 

176 1...82 

APlanned Residential Un2ts A Plaxined Residentiai Units. 
1st Class: (1) (4) St Class:;
 

2nd. Class: (1) 
 (4) (5) I2nd Class, (20) 

(6) (7)
 

3rd Class, (2) (3) 
 (6) 3rd Ctass (9) (20) (14) 
(7) (8) (4) (9) 

4th Classg(13)(22)(28) 4th Class (17) 
(36)(49)
 

BoUnplanned Residential B.Unplanned Residential

Uni. ts
 

lst Class-. (9) (10) (12) ist class-. 

(14) tiC)
 

2nd Class (18) !19) (20) 2nd Class- (11) (15) (21) 
(23) ()4)
 

3rd Class:(26) 
 (29) (30) 3rd Class2 (27) (34) (37) 
(31) (32) 

4th Class,(33) (35) (38) 4th. class. (39) 

(50) (25) 



2.. 	 Non-Residentxal Areas 

The non,-residential areas included the rain market 
(41)v the old cereal market (42), the new cereal 

market (43), the industri.aL area t4!B. zn.Itarythe 

area (48)_ the stores '1*6) and fte silo (47). 

3. 	 unplanned 

(31)&(-32) Hlai E3'; D)OalaiaOctober, Ej 

(33) El Thawra (10) Ruwe l ) El V.ufarga 'at. 

(26) El (lubarab; (2.3) El Sufl. E! Azraq, ii2) Ha"--

El Nazir, (50) El Gamhri Yv, N.r tt C5) E! amhuri yya 

South: (14) Hal El Barnc, -)taf, Denn 
Bakkur; (20) Wyad E1- K, , . : Vaik..k 

(38) 9alarnat El Bea; 2L.) A1[,a N,'. (2.) Abbayo 

South; (16) El Zaraiebt (18) j MapadeimrA,.ix 


(35) El ,at.ameer, 

changes between 1976 and 198, .n'lude 

(a) Wad Fl F,.bier was prannoi1 a'.,a second class area,. 
(b) The following were ptanned aij thi id 1 ass areas., 

El Mufarga-at, Ruweria Ffn1 a'q,El flarcjo 

(c) Imtt,!i... t.Trfis wazr prunoir'dt, ,,- tie third iclass. 
(d) Kararr ",7) a new eztn. ion, was planned as a 

fourth .iass area. 
(e) New u.nplanned exten.> or no tde 

(37) Sua,:in., (27) Tarad.'.. 'ii) El Ma'asir 

South., (i.1 El Kas.-aIa, ' 39; E. Tawe:.d.at, 

(34) El Zaraleb., aeI,. E:i Badabao 

(f) A new industrial area ,,) has been built. 

4. 	Area and Building Materia 

(a) 	 The area of the houses in the different classes 
are 750 m- for the firs, 6oo m- for the second, 

and 4OO m 2 for the third and fourth. 

http:industri.aL
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(b) All first class houses are built o' connrete., 
stones and burnt brick.-s fixed materials), Most 
houses in sncond arethe class of HAed material 
while some ofare unfixed materials. In the 
third class mist houses are of ,Tass. wood.­
metailic sheets oraopand resiques kunfixed 
materials) wh:le bme ale of f'xed material. 
All houses in the ,rTh <Iasr vre LaIlt of 
unfixed materials3 

Q all n:are made of grasses and 
agrcultural residues, 357 oV lurnt bricks, 3% 
of stone, 0. 5 of concrete and 0. 25, of wood 
and me taic.: sheets. 

5. Housing Stock
 

ic-a
ePopulation Housing Stock 

1/55'56 179537 933 
973/74 66,20 6367 

1976 122,000 1543 
1982 1)9.000 24;709 

E. Some E.ml..m Data 

I, BusineEs 

About 900 ,- Lsinessmen are involved in the 
agricultural 3sec-ar and the renninrng i0% are concerned
 
with 
commerce and trade., construction. transport and 
industry. The mal 1 comercia crops are dura, sesame,, 
gum arabic. ind cat on, 

The main industi es are 
K Candy (tahniyya) - uses a generator for power 
2. Soap - two factories 
3. Cement tiles 
4. 01 miil
 
5 
Agricultural impl~Erents 
6 A small workshop
 

7, ice
 
8, Sof: iiihh 



Many app icUat.ions lor riker indA.stries Ikive been 
approved, but these Lndustries iave not been established
 

r
because thei-r o_v aa rue that they have not ablebeen 

to get the .
',e'-''
, : h d n.. , ani that, the industrial. 
area Ias lt) 'v0t,. n T)rovldd lv tr tj.e basic services of
 
eiectrIcIty and water. Th-US matL 
 cf these factory buildings
 

are row iise- f)i- -tor-,*i'c:e,, 

2 la income 

Table 
,,, er- petturnls from V',r'. (;u , Crops_LSJ 

e o. ..e Gu Cot tSan Total 

i9Y5,/ 7 '2 "0 3 C 33­
976/77 .. ,- . 6-: -282 -28? . 88 

1978/79 12.-7 :7 5 ", 1 5I"_7 5 ,:-o "j02 "08,_1' 


•.919/80 3i4 .dJt hwc'3Th 23',5" 
 773 .391 28.-l1 8993 97
 
1980 /8'1 2 ()21i...061 .1,57' U.2 783
.... 6620,: 78O:. 

3, Roya I es 

For the year '."18o/81 

Ushur LS. 7,o83,218
 
Gharia LS, 6 6,029 

i. thers Lri- 5 6 ( 8 4'; 
Tu.tal L 3, .,'089 

The ushur and giiara 1 to th- egj.,:,nal Government 
while the other local taxes go to :;edr vef town. 

4, Transport 

Length of raved roadi .s 12,760 meters
 
Length of unpaved roadsb is 8 i me lers.
 

Because of the numerous ktners whi,ch traverse the townv 
bridges are very essential, There are lb bridges ,, about 7 
of them in need s" urgent repair, The bridges are old, 
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weak and narrow they cannot col,e with the increasing 
number of heavy trucks necessary for the Increasing 
commercial role of tkh town, 

The number of cars zn the town were.
 
Private ,ars 
 560 
Tax 2 c 17630

S nia.. , n~s6 

uses connectinp: the town
 
to hA s ia, Wa aLedann,
 
kn- rtorum and lqee Halfa 40
 

Mary uckr- and lorries ar, aroundo
 
Weely onsumrption
1 of fuo-: , except for trucks and
 

lorries, w.s 
',out 12,000 gollons,
 

F. Educat.io 

1. Before 1950
 

Table 4J 

Levelofs oB 
.........
.T -ial.e. To tal'
 

Primary 1 4 
Intermedia to J I 

2. 1976 Table 44 

Level M , :Total, 1 F ,Total Remarks 
Primary 24 6 765 6985 246 ,8 Concentrated 

in the south­
ern par t,

Junior high 56 1, 1.-753 11.54 2907 All in south 

except twCoSenior high 
 .3 1 4 694 250 944 All the
over 


town,
Illiteracy 21 
 - 21 840 
 . 840 Government 

employees only.Kindergartens 17 500 Concentrated 
in rich area
 
and areas of
 
emloyees. 

Y Male F :A Female 

http:Educat.io


3. 1982 

Level of 
Tabi 

schooitu 
4 
No, focf d 

F o --F YTotF Totalk teachers 
Primary 26 24 50 a 8 0A6 1668.3 400 
Junior high 50 2 'i8'30 4420 ;T 
Senior hLgh 4 ! 

(.,) Inclue;ing one techr and one commercial 
In every school, excePt the technlical., there are 
ni.' ht c%us Tucfer 's 

-- school, 

Ts Union), 

There are 20 cul tural dn slorts clubs, a cinema and 
one the. tre ( in the m. i.I . a 

I,,l~r ,:; fatalJ ties, l98,'o 

There are tvo hospitals, a civil and a military. 

The civil hospital (1982) 

The number of medical persornel: 13 special-i.sts 

37 general 

8 technicians 

2fl thr!' r;i6ical 
t.aff 

Na)n-medical utaff: 99 

Number of beds, 391 
6 pharmacies -n- L, toan 
2 health centr.- -- at 1olice Station and silo 
3 dress-ng stations 
N maternity/Cnhld cntre 
I mid.-.wife school 
1 nursing school 

2. Public Health 

a) 1976 

The drainage system is limited and uncovered and forms
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a favourahic envi mernmvret Ir the bruod irg of
 
losquitnes and files., Ha1 it not heun fur the
 

excellent nM. -as Orn navre systtmf
. .el 


the tonu zoi w3 v !iv.~q a H
 

Dail.y wrp; 3 - abom 100 cubic metres; number 
of '. -. 'rzer5 W) can MCI t !A o the needs.only L 


F.Lrot, ':r i § ti 1- ( t uc' C. out. '
u oil]er.
 

The e c :wto../ 1 tIa-. "on O.ra VNI ,.
 

There r c w. n';'ma tn .. : h of tY... 
waste: ,at . .-.. cted in i tIchus in I ,e residential 

and inldtria1 ,rea, 

The truaermcnt of iuma waste'in::e pro learnati'. The
 
hygil nS 'i Z1 Lu [e ShOO, Ac, the
0avat annot of 

needs t A' t ,0 " the remnadur are dug
 
dt , an.. N. 100.- I .... l ," S. Theev a:,
 
4,500 burmL-t: 

3 trawtor:
 

101 night., soil vorkerps
 

b) -98?
 

h OcO in ,.kss
 

2 tanks
 

3 ti'a ci , 
61 night, soil workers 

54 garb. .e collecti:in workers, of what is 

neede. 

In 3976 buckts were emptied every day, but In 1982 
they are erptie! ,,ac a weef. 

A lot of PeO00, .-pena]l/ in the unplanned areas9 
have no dit'ics ana they uoe the kh"m5,, 

The use of buckets his been delegalized since 1976. 
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H. Water 

Before 1970 the town was sapplied by water through
 
pipes from Abu el INaf:a deep bore w,,,,ells at a rate of
 
about 1300 cu i/day. In 1970 a ",'ater station was
 
established at Showah a i].t is supposed to supply the
 
town with 1001k cu/day ( i lli.o ai].on6). The 
current daily ' . mdneed 5,' 1 a The water 
actually plpd to the to,:n v+,. d bctween 8,UC0O .urm/day 
under r.rrrrl c.)nditions :ani 6, curnlMay tunder abnormal 
conditions, ie, when electr>city is insufficient and/or 
the Atbara water level is low, 

Tn l'7Q a atte-,It 'was ade to reopen Abu al Na-a II
 
wells? 8 of which were found in good shape Ftnancial
 

problems have inhj hited this attempt.. 

:;tribution 

A~bout 5 oc houses use p iped war tnsi.,: .he complexg 
in addition to govermnent and other offices factories, 
silo, etc. For other areas 61 water centres have been 
construct.,l "or i.eir use. 

a) 	 Those xihich pet lOO' of trir reeds :'rom piped 
,vat .ir 

1) El 1.'o idan (2) El Genalyn (3) Dtim HMmad 
4) !,i Asra (5) El. Kharra (6) El rmuwazntfeen, 

b) 	 Those ;'ah,? i o t aLou L -,c-' tL,cii, ,,ater 
requiremei. from piper ut] 5 Iroml: water centres: 
1) 	 El Na a,. " (2) De!! L i1 I' Tu, eina 
4) 	 Hai E:l fl -. k 5) 2 .-.. , " ya (6) DeiM R"ckur 

7) 	 Hr.- --'I * I.. . 

C) 	 1551 from pi.!e- nr.l r j.' i LC ntrcs: 

1) Imtidad 71 ta (1? fid. s (',) Dmnidlad Karfis 
4) Hal Elrnzir (5);) i - ( F,,. h.I ra 
7) qalamt Fl Pei (8) 711 Oulbrat, 

d) 	 All other resldantial &-aesdei-end or. ,,,-tcr centres. 
Compare this diL ribution with the classification 
of residential area in the map 
A water sample was taken, but lack of facilities 

inhibited tho intended bacterial and chemical- analysis. 



116 

Lo Electri city 

The town's demand for electricity before 1972,was
 
met independently by public adri private penerators. 
 In
 
1972 the Pu7l- c. T !t ri ci ty arV vater corpr ia Li on came
 
into beinr t. c-te' for 11.I service. The to',Ti, wh ich
 
gets itocr a.', 4n !paha s
pf ra F ,am
 
electrici1Li; F,]i-it , used to .
 IO0D .. I }m';i h 1 ch vas
 
suffl 1-n t t5L0( 000-1200 ahnhf at 5 a
K "v., eo used 
by the y Jt-. Litt duha.a: the day,ly n at. (urlng 


but durtinn the iii. 'ht 
 the fuil CalaC:Lt IS dl.rected to
 
the towa.
 

Wi , t,e : c nt ,OXpa'ir,,.6 ion of the to',- , the supply 
of elect power haU become very .insuff'ic-Lent- DefIci ency
 
is esltifat(,.l at about 1200 
y. , All r~a r,-iri(Tntial areas 
are provided vith e].ctricity, Residentlai. areas supplied 
vi!th ele. 'r:; ty ar. 7E. Fihama, De ilm Haaiwrl El Asru; Delm 
El Nur, El 0snaen, El Meidan, El Maas:.n North. Hai EI-
Nazir, arri Deun ar.l Abul 1 apa v- lavqe is also provided 
with eletrjclrv 

Ji Fire lnirmde,:e 

Nl.amn er of .es during 1975/76 and 1980)/81 

Table a% 

El ,M1atar- 36 29
E1 Me:idan 1 3
El Asra 5 5
,l Canaien 4 3 

E1 Khama 2 
T)eirt Hamad 4
El rasareen 2 1
 
El rnaaasir 1 3
Deimn E1 rur 7outh 12 20
Other Planned area - 46 
Deim Pakkuri 39 34
Hai El N3z.tr 10 4
 
Karfis 
 12 8

El Sufi R1 Azraq 9 
 2
Salamat El Bei 28 20 
El Mufaraga'at 8 1

El Gamhuriyya 13 
 17 
El Gubarab 9 6
Riuwe Ina 12 7Con,. 

oontN. 



Table 46(Cont,) 

El Thawra 2 . 
Karar , 7 
Suakin 4 
Other Unplanned area'._; 44 

Total 242 269 

Tho fire season stai,, It, Dece!)I ec, Five incidence 
increases to attait its maximum ",r April after ich It 
starts to decline to a minimum , Aagu7st,, 

in 198C/al abcut ,u6e of all 1'VreG oceucved in the 
unplanned part3 of the town be~ause, 

1) Houses are L:i, t msl'. ly ,i 'ao;s st,.awv and 

crop residues 
2) streets are so narrow and ,i.nding that firemen 

cannp+ easily et to the rjres. 
3) lack of "ater plipelnes, watr for extinguishing 

the fire has to bc brought frrti other parts of 

the town, 

The hcu,-es and buildinis which caupht t re totalled 
534; the. total -si smountcd to LO_3, .'-')t Had it not 
been for the fi' !. of U& f rvonren total' Loss would have 
rea ch( - L;,..169.' 

Fire incj.dence is generally high in areas occupied by 
Ethiopian refugees like Deim El Nur. and in areas occupied 
by a mix of ethnic I roups l:ke Salwamat El Bel which is 
occupied by Hausa, C! -di,.ans, Ethiopians and Sudanese, 

Firemen and relat.] personnel total 102 for all 
Kassala Province, out c,. thas 66 are for Gedaref Town, 

There arc only 3 li.c cars, and morc than one fire 
may break at the same timie,, 

To overcome the water problem sx lO0''ton water tanks 
have been established in those parts of the town with high 
fire incidence. These are to be used ror this purpose only, 
but water is often insufficient, 
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Y. Urban crime 

T'Ible A'! 

of 	,i-re Jan. Ap-ril. 1982 

Assau ;t, ..',. u Uurt 
( includinf r:pe% 107 

Hcr, c i d 10 
Robbe> :'.505fs t' 
Dru yL .rcid "/ ons pnssession 25 

Pros t. .tu! .LCi 143 

Alcohol- related crimes 149 
Others 406 

Total 	 1;h15 

Major reasons for Ircicease in urban. cime­

1) 	 Unumployment The lnenIployod compared to the 

regi stered labour for ce amounted to 9% in 
1967 'ut 

2) Migrants' 

into the 

3) Th, Ira -e 

to 28, in Il?71. 

failure to adapt to and be integrated 

ne..v cc-m nity, 

riurber of seasonal migrants cuning 

durinpg land clearnf.r and harvesting of mecha, 
niz ed I a-,mo, 

4) The grc:at diversity of ethnic, tribal and 

cultura' hac][groindc cf migran ts, 
5) M.fost mil rants are young males (so sex 

imbalance: and poverty of warnen gives rise 

to prostiL:tion­
6) 	 Because hot, ng conlitons are poor, children 

often spend their time in the streets and 

public squares.,, unsupervised by their parents, 

where they are liable to pick up delinquent 

behaviour, 



L,, Floods 

. 1973 Flood; Following the 1973 flood, a 
committee was formed to look into the reasons 
and to recoimmend Protective measures- The major 
recolmendations included 

a) Prohi iL.,.r c > o..n .pr ua-e and 
any material 0r>,' 'he ed ;,p OO 

b) All new buildini :s.- u 1J he no less than 
50 m. a'.ny f T e "ho ,.
 

c) Construct on of bridges aress 
 the Khor 
should be preceded by all npprpriate 

st'dies­

d) The natural ,',:Ne cf the Yhor should not 
be modiftocd ",ithr ut tie proper hydrologlcal 

studies,
 
e) The mainterin - of c:stmnr, bind no and 

clearance of the Yhor bcd, 
None of these recommendations were implemenLed. 

2. 1982 Flood: A devastating 1,,d ,:,pt the town 
in August 1982. 

a) Louie;, Items affected included. 
1290 huts tot ally lost.
 
1404 
 L se 5or 'n ln-uaed
 
1702 roc;s (:urnum,)
 
251 ctraw/grass enalosures
 

23 Z:nc enclosures
 
c, Ml:ed t ] " tip,:.
 

3 temn-,a., . Ot
 
79 perq z.. i , .,
 
39 gardens d '.M/ells 

93 other items 

Total loss has Meen estimated at LsAlo6 million. 
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b) Areas affectedg
 

The distribution of value of damage is 
as
 
follows
 

LS,.
 

Goverrnent bui]dings 
 334._985
 
1,I 3armhuryya 
 282 900
 
1 Mufarga at 
 230,168 
El Matar and Hai E1 Parno 
 143,4oo
 
Hal El Nazir 
 141,190
 
October 


91,,200
 
Ei (.,,.ien 
 68 ,550
 
De, Abakoir 
 )49 .662
 
El Asra 
 7, 50
 

El Meidan 
 33,300
 
Deim H. .d 35704
 
El Thawra 
 21,650
 
Karf .s 
 18,712

Deim El Nur 
 15.95o
 
Ruweina 
 247
?660
 
El Zaraeeb 
 '?.5oo 
Salamat El Be! 
 3350 
El D ,n.gla 750
El i,'aar 700
 
Suakin 


700
 
El Suf! El Azraq 300 
TOTAL 
 1,5819481
 

.c) causes,
 

i) Rainfal'i. 
The town reeelvod 663,7 mm of rain in 1975 and

599,3 in 1982. but no flood occurred i.n 1975. The 
difference is that most of the 1982 rainfall 
poured during a shcrt perloi,
 

August of l97'5 w-tnessed 1.93 mm (29% of the
annual total), while for August 1982 the figure 
was 342 (517% of' the annual total), More signifi­
cant was that the first three days of 
the 1982
 

NO'j 
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flood had 30°70 and 100 mm of rain respectively,
 
i.e., 61% of Augustus total 
or 35 of the annual
 

total.
 

ii) Deforestation 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 branches the khor The
two of removal of 
trees deprived the area of many protective measures.
 
As a result, rnnst of the ran water finds its way
 
to the khors and runs at a high eridlng speed. This
 
has widened the khor 
 bed from about 20 to 50 meters, 

iii) The course of one khor has been modfied
 
inside the 90°
tomn to meet the other it The khor 
which comes 
first may block the other causingrits
 
water to overflow the banks 
 This has also ..ncreased
 
the erosion process, threatening this part of the 
town.
 

iv) The local town planners acid that the unplanned 
expansion of the town, which did not follow the 
contour lines, has encroached on 
the water courses
 

in the tov.n
 

v) The medani-assala Highway has blocked the
 
natural drainage system of the town (the khor)o 

d) Recommend ed Solutions, 

i) The 1973 recommendations
 

ii) Widening if the railway bridges
 
iii) Making 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 availab'le for people in that area. 



SEOTION IV
 

SOILS
 



IV. soIIS 

A. SITES 

Samplc sites have been selected in such a way as
 
to Bee whether the different types of' land 
 use and
 
different mamufements have the .rmie or 
different
 
impacts on the soil.,
 

a) Sarnpe ro,, 6'j, fran meohan ized scheme Nc,567; the 
site is 125) from the north-west 
corner ,f th- OO,/ a:, 9t Aistance
 
of one ka-.
 

b) Sampe No. L-4; from me,.hlar. -:c .hem No,-' the
 
site i& at 6C)"' fvr.m ty.e so-uth west 

corner of tht, farm. and a di stance 
of one km.,
 

c) Sample No.62 A: from mechanized farm C.:, siteNo t'he 
is 260') and _ ther,., f'm north-east 

corner of the Varrn,

d) Sample No,,C2 B,: 
 from mechan -zed scherme uTo.62, thoO
 

site is one andkm at. 240'_ I r'm the
 
north-ea,:t. corner of the farm,


e) Sample No. 83 from mechan ;.zed 

° 


scfieme IT,.3 the 

Site iS )_;ote' fr omt)e 11or. h-, 
eastern c :)ne.r Ol te farm and at 

° 210
 
f) Sample No, 240: from mechvnjzed form Tlo..2ho; site
 

i. at a distance of '1145 meters from 
the north eas-trn corner of the hafir.
 

g) Sample No. KC-
 from Kabaros,area; the ;te is at the
 
begrintnr 
of the iradL Lionally cultlPo
 

vated ar' a,

h) Sample No. 
 KB: from Iabarcis %irea, the site 
.s 2,5 kms
 

from site of sample KG,

1) Sample No. KA. from Kabaros area; 2 5 kms from sample
 

KC, on a regeanc.aztcd bush land., 

/ 
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j) Pmanple ro, jl3Or . .,:. . . . No... 13J ,,V mech .d farm 

uc~r last 
k) Sample No, 31- from the Canadian meeha, zed scheme 1Io,_31 

which daf oi~ltivaio!n season. 

WihCli .] 1 Pt j) Iud t 1Cil forpu undoi 
ty f.Irst r seaOn.LI:f'I 5sxt 

B. INTRODUCTIoN. 
Soils in the vici-nity of qeda:,ef have been described 

by Tothili (19 '0,) as th alda.st. soil ,n the Sudan. "Despite 
the subect± 'Ity of this statem nit, it -s ,-enerally 
believd that thes. ss Is have .cve spe, on a degradatonal 
plain" uniI ke fl,5 L.of the Qent To a plain.. Their 

or gin 1owOcver j o S1s t I I , 

I'..ercas TOthIl. ("T'?) a,. thai. they are
 
partly residual Tyler (E f 1):eVed that they were
 
origina. ] V'rNci weatheecia t- .av.s. 

The scojis .,:e!.p r .Je;rad- _(tioIal plain are
 
characterized by bc.in, m,-,st1..r inrt I £li-a. 
 dark,
 
alkaline, usually :,i, re, :71 (r;, l 
 , lay notab e 

" '
for their 101o,,La. ,;cNI- ' D)xton and 
Berry (1978) bel iee the c"Iy mu, have formed during 
a previous we-i,' r climate. Thl_,::-jv' rm severalri i"s in 

clay propertie. .. ii re lat i ri t- cirient ra,.nf srst a 
balance betwee n the soil and -the ,verhead clIiate, For 
instance, clay contrit , t o d .,rtncz-

higher rai.nfal. ti.,In in cii; eas ,.Reteion 
of clay, decrease _i-salt c.:.nt!n, xad.ar also observed 

- more in areas of 

in areas of higher i.thl. 

on the open c liy .,lan noar Unadcafbliya (west of 
Gedaref) there is enoulvh eviden'ze of mixed, though local, 
provenance frc the c.la, Oh vinC and Ze ites diminish 
downslope from the.ir suire and sometimes after the contact 
with baseaent complex is passud, quartz and hornilende are 
found near the surface, 

C. SOIL SURVEY RESULTS. 

A semi-detailed soil survey and land suitability
 
classification was conducted by Buraymah (1976) for
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Ghadambaliya area. 'The dominant soils are typical 
vertsoile with deep crack:ig, slf mulchang, moderately 
well drained profiles and 1i(j clay contents (70-80;') 
They are of high cation ri ,Irg,c capacities and high 
base saturation. mid ruact toni and rone to glight]y 
ealcareous matri.ces, non-'.' i-so0i- C and salt free. 
The latter [icnomenon indi .., thatt these soils, despite 
the-Ir verry itc a cermeab:l t., uide3go suffici'ent leaching 
to I-oep the culto at a f'v,' llra uC !vel. 

T'e .stryal so show,-'u thiAt the m-itural fertility of
 

these soil. partioularly r., ;"ogt (N)., phosphorous (P),
 
and orgaraC matters is low 'P J,31 4 ppm
tt,[7 comparable
 
to.l14 -.5 ripm in the Oe i a . Add'ition of nitrogenous
 
fer:al.-zers ,os necesq3ary r'''u the fertility
Ui, status
 

of T;hese soils. Potassui, ',u. is sat-isr.-actory.
 

Sc-u ;hcyqri (daref :3,:1. r ii om those of
 
Ghadamballya,. The foxrner ,. ge.,.ter saleJing capacity
 
a.d higher a:r-iable ,at.c;. tv but still. wthin a
 
Iavo-,ara I- :tit.. ratin . if
i .or . precipitation 

is adequate., irdraulic c1,', tS, ty Imsiy or very low 

in aFLI. , :,:on foa--,-e. )f -ll heavy clay soils. 
One e ,soils are sat:r ,ir" . he cracks. close, they 
deve.p a very low ri;,er ,'. ,1 e.ICompared to the soils 
of Ghadmbal.' ya. t sou.hS1i[ .1I,ip soils have a better 
nfiltrate.on rate0 The obL, .rtrd -uduction in the 

infiltrv;ion rate oi "" 0had3L011Scoals is due to the 
fact that they have 'b;-cen uner mechanized ftrnring for 
over, 30 years. Compac J.u.; ,Ir-,arly seen in the field 
in,the soil- of Shuheit '.iecl-,-.,, ri.xre, electrical 
condurtiv iy .) euhart~eable sodiun percentage%EC and 
(ESP) are similnr ii both tei, types0 

D, SUITAB[ILITY FOR CROP L'ioiTI(3J" 

The sols of Ghadamba."a Scheme No..240, K.6) have 
been classified by Burayiaib. its moderate] " :'WUle.I p for 
d ra produc+ ion,, Yields fw n',te ac- .. 10Co the 4-mount 
and diatribonon of rainfall., In ti.-past few year;:, 

'/ 

http:nfiltrate.on
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rainfall in the area fiuctuated between 300 and 400 mm. 

The 1976/77 season natnessed the lowest dura yields in 

Ghadambaliya area (152,,9 Kg/fed,.). There are minor physical 

as well as chemical .limitations for the use of these soils 
for cottons, dura or sesme cul tivation. The physical 

limitation, as mentioned earlier. is the oor infiltration 
rate 	(1o5 to 2.6 enVh) 11utrit,'n tatu1 bo th I N P! is 

unsatasfactory and requi.es fet2.-i 'er ,pliLea ton, A,.J'.rdo­
ing to thc PAO (.1(176) sui.tabity elas; ic-i Lion eurrently 
used 	in the Sudan, the soils of Ghadambal'_a ae can be 
classed as S2 (high to moderate yields wit-h minor physical 

limitations) 

E. 	 TREND ANALYSIS: 

Soil samples have been collected from selected soils 
at Kabaros (Ghadamcbaliya area) in 1976 and 1982 with the 
aim if detect :L.g any trends caused by environmental and 

cultural changeo The analytical results of soil samples 
taken in 19Th (see table below) indicate that 11t-c soils of 
Kabaroo are slightly alkaline with no salt aceumulation, 

Saturat-,.on percentage (S.P,.) at the #tart of cultiv.ation 
(with the exct, ico of U0heme wasi. over 100ro240) ' 
throur.oat,, Thr soils showed no ;igns of salt hazard and 
the exchangeable s"' jum per cent showed no detricmntal 
effect on crop pi,duction, if being Very 1OW, Cat-ion 

exchange capacity -as generally areand 8() meq/lO0 g 

suggesting adequate suppl'.y of jnac o-nrvtrievASI in these 
soils, Clay conten, was ever 90," with sandl and silt barely 
reaching %5,o Scheme ,oM,) wa,, the only e.Kcepl;ion with low 
amounts of cla.y C-nd S Th, table below shows that the 
fertili. ty s,atus in !97" was (eneraily low with hardly any 

significant variability wit.h dep, h,. Exchangeable sodium 

per cenc (ESP) and sodim absorpi,ion ratio (SAR) are 

significantly hiter, bet.-ren '0-6-D cm, but, S,,P. s lower. 

Significant changes have occurred fror * _y to December 

1982, he 1982 tables show tbinr sample KD and Kabaros I 
(Msay and December 1982, respectiveiy) have ,liffered greatly 
in two main physical characteristics that influence crup 

production: Saturation Percentage (SoPo) and terture 

http:Saturat-,.on
http:requi.es


(compare the two tables). The drop in 'p , fran 1.3,8
 
to 92,2% requires an explanation. rove sivnificant is 

the change in clay content from 96 Y in May to 66' in 
December and n subsequent i.ncrease in coarser particles 
(fhe sand and silt), Results oC snalysia from YC also 
showed higher p, (1,1.9) and high clay content (95V). 
These result" are similor to 1;those (A ' "A (control samples) 

in ray 

qQ-chere PD 

C7 of 60, and clay content slijtly ovr 70Y in May 
In December !982 this scheme showed a ,:ha rp drop in qp 
(55-51) and :n increase in fine sand and nlt percentages. 
2oiuble salh ts are Wostly sulium whose 

armpIes frW 1o (' showed ,p of 80, 

,,AR showed a rise to 
10 during this period. Simi lar chanus have been observed 
at schemes no 40 and 62. It is generally believed thaL the 
long period of cultivation coupled ivth a significant drop 
in rainfall have resulted in physical as well as cnenLal 

deterioratir of the soils ofGadartalliy area. The 

decrease in clay content is ptol bly caused either by the 

.dliti.on of fine sannd by deflation riom more r.,ortherly 
arid area, or the degradational effect on this plain has 

resulted in clay transportation downslope.. The former 

speculation scrms to suit the ever increasing aridity in 
this once humid area, 
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Table 4-


Gedaref DiStrict Soii Analysis (May 198) 

S/SOLL SOCJ1 CAT=NS.SPASTSample' SP .nnhoi/ C- - H O0 U" " K 3 
0,10 ... S ,,-

2 0.4 78.2 ' 6? o, 28 O PS I:r, 3 L8 -00 06 0 oo5 
KB 1o,.8 650o 0. 1 L67 O,-5 0 87 o, 59 0 51 O,0 

11. 7-75 o22 009 1,67 9 0c2 174 1i1 O, 59 co4
83 103.7 7°6o o32 1o73 L171 io4 2.61 Io11 0.,9 0o03 
67 100 712 o31 0o7J4 !oo0 2.23 174 li 109 003
 
44 112.6 7.28 o. 26 2,LOo 2o 60 o 87 2 On O 0? 0,,0362A 90.2 7:85 0o42 2o17 i+o l16 3.48 I 2O 00 A. 05 
6 2B 111.2 6.62 0,2o i 25 1 08 0 87 1.i! o,29 o.6 

cont../.. 



Table 4 8 (cont) 

TOTAL SOLUBLE EXH, G.E p 

a+ZE •EARI
a
mre/L ,e,/ nNe.,/ ESF Sand CI, Si ,,A. TALYSTS ClayClay
* cI0g 400/g loo/g 

KC 0 31 o. 16 015 79030 19 0,.97 2.88 6 
240 o85 C.27 O 58 57 1.00 15,02 1354 7 1 L 

B034 0.09 O-9 79 1 0,32 15,60 1,63 96,51 
e. 0,o30.25 7M43 0,32 l.49 2 86 95.65
83 0-82 0, 27 0.55 78°36 o.70 
 1 58 2.86 95 56

67 0.50 0 17 oc33 79 75 0,41 2.74 97,26
)44 0c28 040 0.18 77-94 023 2.11 2.84 95.0562A 0.99 0=31 o,68 78- 95 o,86 2.89 2,89 96,25
6 2B 1-22 c 97 0°25 76.08 0 33 1-49 5 
 73 92.78 

KC = Kabaros VillaSe; Ptart cf cultivation on western side.
 
YB = Kabnros Vilse 
 , trad nT-irnal fartr 2 Rm to zhe ,-71) under continuous cultivation. 
KA = Kabaros Village- Land under bush and had not ben cultivated for the previous two
 

seasons (Control).

6 2B= Forest near state farm Iro.62 
 (Control). 

00 
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Table 49 
Gedaref District. Sol Analytical Data 

Depth * .... REC . NEC MW;HAFTCAL 9AT. 

cm :PA9TE I c:KaL. ,HoP- Caco- AN A.LY9S % 

C-3o 7.o8 8,, 7 0, 3-9 O) 75 
50o-6n 7.9 8.5 0o 5 O, 5 66 

oDEPTH o N C EXCHA O E.A BASE , ES -A
cNMEQlO0'EC SAT ESP SAN 

,0-30 0-03.5 (. 702 90 3,2 I,.O 73 44 3 6
 

3o-6o 0.028 0.702 25 
5.5 08 77 7.2 5o4 

DEPTH ,- - ]'] T£- "
 
cm IMEQ)L IN 9.IVmTATION EXTRACT
 

0-'30 2.8 1. u o.2 !~o 2.3 0.0 

3o-6o 4o 1.0 O,1 I1 2-5 0o0 



Gedaref District, 
Table 

Soil Analysis (Decegber 1982) 

Lab.vProfi 
N o 

e Depth-P H FE 
fl ML 

_ ..... AL 
CLAY 

1 
2 

3 

14. 

5 

6 

7 

8 

2-40 

62 

W4 

67 

13 

31 

83 

00-502 7 
7 °i2 

7, 

6.8 

6.9 

7.0 

7~. 

2922 
-O 

2.B 

2 1 

22 

2e8 

-!5 

0O 

0. 18 

0.23 

0 21 

02 

° =55.513 

77 

81 

82.0 

89 

90 

75 

2 

7 

515 

7 

9 

5 

13 

19 

1I 

13 

15 

9 

66 
60 

82 

80 

80 

76 

84 

78 

Cont.o./o. 



Table 50 (cont.) 

Lab 

o 
- L UOIPiJLE CATIONSmiegiL

meg/i,
Na K ca 

IN 

-

SOLUME 
mec/L-

CO 

A 0TIO 
---

_ HC0 _ Ci 
SARS A. R. 

1 1 1,1 o04 1.5 0r5 Nil 2e8 o,5 1.1 
2 24o 2,8 oOL 10 o15 1 2.8 0,5 10.1 
7 62 1.7 oo4 1-5 Nil Nil 2.,4 0.45 19 
4 4 1o3 o03 Lzo o5 Nil 2.2 oL 1.5 
5 67 O 87 0,03 I-0 Pi 1,11 0,5 1,7 
6 
7 

13 
31 

o.4 
07 

0-05 
,6 

±-0 
15 

in 5 
0°5 

NiJL 
Nil 

2.0 
1.6 

0o5 
0.5 

o.4 
0,7 

8 83 0 87 0.05 1.0 Io0 Nil 2.0 0.4 087 

N.BR EzCc: Flectrical conductivity mmlis/cm. 
S.P., Saturation percentage 

0o.Co Organic Carbon 
N. Nitrogen 

C.EC. Cations Exchange Capacity 

SA.R,: Sodium Adsorption Ratio 
E.SCP_ Exchangeablc Nao per 100 gmi 

T SCo; Total Soluble Catiors 

T,S.-A, Total Soluble Na per 100 gm. 
over-dry soil 
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V. WATER RESOURCES
 

In our field study we ex~rined three aspects 

of water supply in Gedaref Dit.ri±.t 

a) 	 Water requremenTa f'or labourers in 

mechan-Liz.ed scheme , 

b) 	Overgrazing assoc aa&ed -J tL, water points; and 

c) 	 The water, 4i.a1J ty of vjiIage wells and a 

hafir in the'-hadamba.ya Sehune,, 

These aspects are disied in the following 

sec tion. 

http:the'-hadamba.ya
http:mechan-Liz.ed
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A. 	 Water RequlEarnents for Lciboitu'ers in Mechanized
 
Schnem es
 

Water requj rement::, for farm labouer:, and other
 
categories of fie'd ,O(,rk erz ,i apprcciablyo On most
 

schemes or lo ect , ar t! f i i al pondsE; or hafirs are
 
exv'ivat~d:< ;l ,,'L~r hey f I1 du iing the rainy 
 season 
they pro vide 5the oIIly source of water for' those work-ing 
in the Ce i,, 

7' vuanted to see :if, n the G(edoi'ef District;, 
there i, r,) warta, pr,,vidod for Ioiaurs, so we prepared 
the 	 fol.ov.in c1alcuiationr, 

'ible 

it~ma te i*h, 
a P,'arm Ur:t of 1 00.i:0-1riO'e ddans 

.x & n T Th-IT!I'ier ,,cjk er s in 
JO 13 AM t..iT.... 

v:Oin 1A" T 'i'SAM 'i T OF TIMEPERSONDAYS 

Tree Cleurance i00 5, mont;h,; .15,000 
Weeding 1 month 2,400 
Haxrve 125 " month .3,750 
Sack hlandi. no nths 1I.800 
Total 22,950 

Table %5' 
* Water Rem lrceA In V,-.hnj ,ed Rninfed Areas 

AREA OF HiI"RS TOTZ1, CAPACITY m 

DAIVAZI4 16899 000 
•GEDAREF i _t.05O)00 
Renk 
 00 ,On0
 
Dill nn c)50 1 11O
 
Megennis 80,000
 
To t FL, 277, *4,00
 

J* Figures come from the National Council for
Researc h 

Water Resources in theOhidan, 1982. 

A
 

I 
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If the average scheme (1250 feddans) requires
 
22,950 persondays of labour per growing season, thez­

1. the feddan labour' recluirement =: i4.4 persondays 
-V2. 	 on the average a wvorlker needs 1 galion of water 

per d ay, 
3. therefore the Celidan Watr, reqduartieit- for 

human use , 1]4o. wgallon:,, 

Under the conservat.i ,e a-a p on that 
mechanized farming cover:, 1. mlilon feddans, then the
 
water 
needed by workers in the me: hanized schemes is 
14,4ooooo gaLlons or 53,900.28 eubl.c trieters, If the 
actual need Is compared to the c.,-it of the hafira& 
it would appear thai there Ismo-:mre than an adequate
 
supply of water' for labourers, Howe,."et. In actuality
 
this 	is not the case. During the Jone 19i62 field trip 
we observed i;-rries taking water i: -ariels to scheme 
w rker L3 

The month of' June falls towar-! the end of the 
dry period. and hafirs may have dried )p, Secondly, we 
have no data ;howing the ac.tal amount o I water in 
hafirs; we on.L;y 1zave their total c1pacity. The actual 
amount of water deTnends on the amaunt and frequency of 
rain. Therefore from our observationa, it appears that 
there is not eno,, h ,ia er for I itaiur er.,, 

Overgrazni.g .tounu Water Po..nt s, 

Due to recent e:rpanslon of water supply in the 
Gedaref Region, high ;ar of localized overgrazing are 
taking place, 

Based on calculations and discussions with Dr. 
M.O. 	Sammani, who has just completed a detailed
 
water use survey in several parts of Sudan.
 

http:53,900.28
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Considerable expansion of well and hafirs took
 
place in the period between 1955 and 1982o As can be
 
seen from the following tables, there were only 13
 
hafirs in 19514 55 while 11)62'these weieh' 	 256 

lfaflrs and Wetl.s Gedarf ti.r Di strr' 
i 19 5,')7) and - 018 2 

a. 1 9 -j 

HAPIRS 	 COORDINATES ;CAPACITY IN 
-A____LAT. LON, CJBIC METERS(m ) 

Wad Gigi. 2No. 15-1 35-04 15,000
 

El Husheib No. 2 15-07 55-22 20,000
 
Surug Molhnoud 14-15 9 5
., 20,000
 
Abu Grad No, 2 
 15-04 34- 32 10,000
 
Wadi Atshan 15-314 34-.6 25,000
 
Abu Ganafid 
 14-51 )5 V-9 20,000
 
Wadi Musran 15-]5 '.- 19 15,000
 
J. Nawasl !LI.--54 35,28 10,000
 
J, Kasanon 
 !4-36 	 35-28 30,000 
J. Megani s !4-34 	 .51:i3 20,000 
J, Mundra -25
15-00 2 10,000 

J. Ghur 
 14-49 -"4-20 10,000
 
Jo Deraia 
 14-40 	 3h4,16 10,000 

Source-	 Harrison and Jackson, 1958 

b, 1982 

GENERAL 	 LOCATION NUMBER OF HAPIRS.NU M BE R : 	 ;OF WFLLS-
Northern Gedaref 56 52 

Southern Gedaref 29 119 
Total 85 171
 

Source 	 Rural Water Development, 1982,
 
Khar toum.
 



The table below shows the magnitude of overgrazing
 
around these permanent vater points
 

Table ')( 
Distance walked from water T'±onts and areafiazeb. clinels, catle - nd shee. in Gedaref District 

e ,drate a yearay Bad 
A nimals' Normal r 1x~r ~tac~" Areaiealked fruri; ,ra ed wai.leJ irom gr'ized 

vwater mies)e ,-i .3.4 ,11) rvitt' rrQ _ (sqmz) 

Camels 0 2800 6,400 
Sheep 00 2 2 000 
Cattle 2 450 20 i,300 

Sour,.ce, Harrieon and Jack,,n, 1958, 

Already in 19.,8 overgrazing was extensive, although 
by 198? there were many more water points and the herd 
size and the number of herds also increased,, 

C., Well Depths and Water Samnjes 
Durine the 198- field trip data on well depths of
 

the tradit>.-nal village (Ghireigana. Genna Ba.'ra and
 
Iddal Tein) 
 -, r, oi ected. All depths were measured 

on the ith or cne 198, 

. Ghereigara: 

The well L- located at Wad, ,odraseib and has a 
depth of 11, mE , rs.. The depth of water found in the 
well was 0 70 mete(s, 

The viliage of '-ereaf'ana also has a !'donkl" 
(vateryard) establasi.ed over ten years apo., 

This "donki" "!.s . mainly for watering animals 
owned by the ,illagers.. Water front the "donki" is 
bought at -i piastres for 4 tins (16 gallons) or 10 
piastres for 1 barrel. 

http:establasi.ed
http:Sour,.ce


Table 55 

Chemica! Analyslj of jIafirs and 
Gedaret Area

S" grtervberT'T83) 

well ater of 

Date 

Time 

Temp, c 

pH 

NH 3 N mg/i 

-T:7777!: HL8 

i-.9 P3 

8,45 am 

25-7 

7.7 

0. 12 

ii-q,83 

122 p . 

25,9 

7.3 

0.1 

11o9,83 

3.3o pm 

26.8 

7,2 

0,2 

ecdarcedr 

!2 9.3 

7.30 am 

25.6 

75 

0.08 

hobadambaIiya 
2140 

1,8 

8,45 am 

275 

7..(i) 

Ha-fir 

N02 INmg/l 

Sl, mg/I 

php ag! 

0o 4 

10.0 

0.1 

Io2 

0,4 

12.0 

o80,8 

o.o6 

4o 

0 8 

0.02 

. 0 

2.0-

Notes- (i) 
(ii ) 

(iii) 

W'ater sannle from tap­
pH reco-,Iez In the laboratory, 

This indicated pollution, 
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2. Genna Barra
 

The well at Ganna Barra is 2 metres deep,
 

and the water depth in the well is 12o7
 

centimeters.
 

3. Iddal Tein
 

The depth of this well is 19.2 meters, and 

the depth of' water in the well is 17o78 

Centimet p s, 

On the September 1c)85 field trip we were able 

to soilect YrIter samples and bring them to Khartoum 

for analysiaz The analysis is shown in the following 

table. 

When these figures are compared to the i'82 

World HealT., Organizationvs GUidelines for Drinking 
Water Quality (see attached table), the water of the 
three wells and Gedaref Town is well within safe drinking 

standards,. 

On].y the hafir water shnws signs of Pollution. 
The ammonia iw.';i is just over the accepted limit. We 
were unable to perform a total coliform or fecal test, 
bu" we suspeot --hat the hafir may be contaminated by 
urine or other zmonia sources draining into the hafiro 

.cv 
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Water Resources Evaluation 

WORLD HEALTH ORGANIZATION 
GUIDELINES FOR DRINKING WATER QUALITY K 

AESTHETIC QUALITY 
 mg/l 
Aluminum 002 
Chloride 
 250
 
Copper 
 LO
Hardness (as CaCO) 500
 
Iron 3 .
Mangar.ese 200
 
Sulphate 400
 
Total Dissolved Solids .Ow0
 

Zinc 
 5.0
 
Color 15 True Color Units (TCU)
Taste and Odor Not offensive
 
Turbidity 5 Nephelometric Turbidity Units(NTU) 
Ip;4 6o 5 ,.o5 

INORGANIC CONSTITUENTS OF HEALTH SIGNIFICANCE mg/I. 

Arsen , Oo05
 
Ca dmium 00005
 
Chromium 
 0M05
CyanL de O.1
 
Fluoride 1.5
 
Lead 
 0O05 
Mercu ry 0.001 
Nitrate < N) 10
 
Sel en-Lum 
 00 01 

ORGANIC CONST1'.IJLTS OF HEALTH SIGNIFICANCE mg/l 
Benz ene 10 
Chlorinated A:kanes and Alkenes 

Carbon Te rach] orde 3 (T)
Dich - t-oethane 10 
DicL 'roethylene 0o3 

Tetracho o, tbylone 10 (T
Trichlorethy, qne 30 T 

Chlorophenols
Pentachlorophl. .o.L 10 
2 4, 6 TrichL -ophenol 

.Odor threshold 0,0 mg/l1) 10 
Polynuclear AycmatLc Hydrocarbons
Benzo (a) ryrene 
 0.01 
Trihalomethane
 

Chio ro form 
 30
 
Pesticides
 

Aldrin/B.eldrin 0o03
 
Chlorldan 
 003 
2,4D 
 100 
DDT 
 1
 



ORGANIC CONSTITUENTS OF HEALTH SIGNIFICANCE 
(Continued)
 

mg/i" 
Heptachlor and Heptachlor poxide Ol
Hexachloro benz ene 
Lundane 

Methoxcylore 


Radioactive Materials

Gross Alp-ha ActivLty 
Gross Beta Activity 

BACTERIOLOGICAL QUALITY 


Treated Water Entering 

Distribution System 


Untreated Water Entering
 
Distribution System 


Water in Distribution 

System 


0.01 
300 
30
 

(BI/I) 0.1 
"B/I I 

Noper 100 m1
 

0 Fecal Col1form
 
0 Coliform Organisms
 

0 Fecal Coliform 
Coliform Orranisms per 
one samri[Le 

0 Coliform Orpanisirs per 
two conecu t.Lve samples

0 Fecal Coliform
 
i Coliform Organiscms per 

samp1 e 
0 Coliform Organisms per
 

two consecutive samples
 

All values presented are guidelines established
 
by 
the United Nations World Health Organization

(1982), 

(T) Tentative guileline 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 130N and 

17N and longitudes 340 E and 370E the entire Gedaref 

District (with a total area of 78.228 sq. kms.) is 

included in the eastern part cf the Savannah Belt, where 

soils are predominantly clay (vertisols) o These soils 

were formed mainly by alluvial action of running water. 

The clay content increases southeastwards with the 

gradual incredible in rainfall,, Except for limited areas 

of hills, rocky outcrops and red soils, the entire 

District is charucterized by minimum edaphic diversity. 

The Distric i, can be rougFLy divided into two areas, 

the predominantly I astoral Butana area in the north and 

the predominantly r .nfed agricultural southern Gedaref 

area. From the stancipoint of range management, these 

two subdivisions can te treated as separate range areas 

with different, current and potential range productivity. 

Mean annual rainfall ranges from 175 mm at Qoz 
Ragab in the north to 570 mm in Geiaref Town in the 

centre to 650 mm at Doka in the south., 
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B. VEG-! TAP1:O N 

The ve eration of' the Gedaref Dis trict is leS
 
diversifie 
 n (-rs thethaat other, of Snaannah Belt. 
This is mta.i ,,ode t(, the limited riiversi ty n so-i
 
types a:l L'(:e
to snall nd 'adua varV tiair in rainfall 
ai0otin , , r, , i ir 1ti tf 

,, :.iiax figetation of the ijs;'.YtGt .2 tpi cal 

am.,igt ', n the :narthoarI part end lo-

rain'Call 
 ..-. ,=nnh on .Lay in the southern part of' the 
DitrI t, Tr, a. rT n'..outh sequence, the vegetation 
can be, ci1 -.- ;: iid into four major zones viz semi-desert 

as.ar<., A a,.a mellfera belt, Aje..cila .,esal 
belt an ,'.,,, e0 . .romb!,.aetum belt ( see the vegetation 

map). 

The yi s-a ,3 ,rt clay belt is confined 
to the moo,; )t'!. of ther ,r Cedaref District
 
(Butana), "r this-belt 'A
.. aejia n(e 'i f '.era and Aazcia
 
nnbiza g.,-,;, '.or 
 the vail eys and near water courses,
 
r espctivac , important
The mosit herbaceous plant
 
species in are:
 

nr, atus (grasi) 

ha LIMn m (grass) 
.'' k !rar: ., (grass)
 

These hef." :1o,
ion;t m"ecies constitute the most 
impor tant. ;Tra..ar.,g',iource Butana inof the area its 
climax: tT: S. ,,-r hecause of its extrelnely high 
palatLbil.i t\, a.n-d ey ien e for came.s and sheep, 
..Blay_ i .[ ( .a j . ' noJ.ered, as the k,.- speies to 
the undi' Li! . - n; Lri t:h-e Bu f;cna ,a It has 
particul. . ci-w e durinLrI thE dry. , a...e .season,, 

In -- ui,.ern;aute l and ,cutheastern part of the 
semi.-.deb.cr , ta khrcjr. nelllfera belt extenaa as far 
south as *.;:'.aef Town,, Throughout this belt Acacia 

2ierc is the lominahrt species it aLterrates with 

m~meI \n
 

http:semi.-.deb.cr
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grass areas on intervalley p,alnso In the order of 
their abuniane, Important plant species in this belt
 
are:
 

Ac .1 a mu I ' ( shru ) 
A. en.. *- (s-ub) 

aSohbpn,agba ial ( s) 

QrjjflluP~p(gras 
(gras6) 

'j.
Te 'e,j. bel t starts from the southern 

boundary of trie previoas belt and advances southward up 
to the area ,o.ut, of lkika Town,, This oejt has been 
almost ent,:i.rc,,y p., under mechanized ruinfed agriculture; 
th'e more kadR'inenr, S:'hene hat als;o coken a consider­
ab]e port i,n (f this' belt The most important planz 
species nere _' 

-ha.'.a ,VOJ (t,ee, often in pure ,tand and 
suppressive of other tree 
spec i -­s)
 

rLc r,Ha tvnzis) 

Ctena,;1; ,1 gans (grass)
 

Ar tid . (gr ass)
 
§probcoo/ ..i-s. (gra~;a) 

Ser.r:ia tr rarjija ( grass)
 

The An_.e] ,.o-,.Clbretum belt is located in the 
most south ea-rter a-'t of the District, ioe., roughly 

around GF!alar,,, me vegeta.lcon of this belt is a 
typice) representat., .of the High Ratnfasll Woodland 
Savannab., Thorny or a:a 6rees are relatively 
Infrequeit wh-Ji broad :eaved species predominate. The 
dominan t pI anTr spo- ies in this eelt are, 

Anc . .- ] AIuo ar iu (tree) 

Combre buim spp, (tree) 

enI.K nor e._a s2. (tree)
 

Cteniumi el epafns (tree)
 
yparrahe,a _ealea (tree)
 

http:ent,:i.rc
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C. RANGEL AND 

The nor chern part of' the Gedaref District (the 

semi-desert graszlIand on clay. or Butana) is 
predominantly pas cor.il Th, s area of the Butana (the 

Northern Gedaref Di,,,trict) has aaways been considered to 
be the be6.,t ?,:.',ielrnd fror c .ei s and ,heep in the whole
 
country.
 

The L'2n,,'anwe of' the Butana as a ia.%ag6LJnI stems 

mainly from the occurrence of 3lephar'is sp, (siha) as a 

good foddear for cameis and sheep. Blepharis is by far 
the best, Butana dry season grazing plant- Other forage 

plan-ts are of Limited value. Wrh en Blepharis is grazed 
out, the grasses that replace ,t are almos t useless from 

the standpoint of anrma?.s& nu.ri tional r-equirements 

Cattle also graze Bffeshar/.- bu only durinF the rainy 
season when the so..ky Lea!' heads are stil tender 

In :'ecent years Bl ha_ . s has been reported as a 

disappearlng p'lant, and almost -xt.inct from vast areas of
 
the Butana., As 
 early as the ]950'"s Jackson and Harrison 

reported that t.hi; plant was hiph7y susceptible to over­

grazing They . tr-Lbuted this mainly to the fact that 
the plant does noj shed i.ts seeds in the dry season. 
Instead it holuds :u_ts seeds f.rmly in the dried and spiky 

flowering eads Bunmp ni.ghl;v nutritious, the seeds are 

partliculary more a, trn vive t'o Frazilng animals,. In the 

process of prazing nd dgesion. the seeds are eventually 

destroyed So, if the piLnt holds all its seeds in the 
dry season and it -,razed out completely every dryif g. 

season, the plant w£i. i.ven tiuily disaprear-

A strong correlnTlon exists betvw'een the occurrence 

of Blepharis . and the provision of' water for livestock. 
The extent to which Bieoharis is g7razed out depends on 
the size and distance of the nearest permanent water 

supply, since thrs In turn determines the stocking rate 
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and intensi ty of grazing. For example, Harrison and 

Jackson reported tha, B)eohars was found only ten 

miles away from -nal. well a, suc h as the Jebel Lebaltor 

'wells (Wad Arai1.) w.L :e i t was more than twenty mil es 

from abundant ade: aupples, mLICh as the RI-ver Atbara 

and the Subagh .aediis 

Drowse res-ourceL :ome Se::,)d to Bl [ear: in the 

Gedaref Di tr i:' t Browse (shrubby vegetation) spec.ies, 

such as pi-a, la. mel.lfea, are important shrubs that 

constitote a considerable portion of the dietary 

composition cf both andaame]stheep, 

Gr- asEo ec is such as __L !. Ap.,, and 

_.n ner are pal allable to cartle only during 

their early phenr.ogical stages, and are less attractive 

to other kj ris of [,/estok throughout the year. 

Southers, (edaref Dl strict LG FrredoilhInantly 

ag-icultuai. The largest extensjns in ratnfed 

mechanized farming have taken place in ti particular 

arca, A.; a , t;h radtiona'I txanshumance pattern 

of tde ,rolb in whole hasgaw -'ttes the District been 
sever &liy dj or 04; . do 

Taah e 1; 

R [rijr Ax-- a in the Gedaref District 

AREA km 

Nor thern Gedaref' 

1. 	 Semi- deset,- rasn ad on 'lay 25,288 

2. 	 k' aci a mel 1..1_f era Le ! t 2 0
 

Sub- total 49,327
 
New Haifa Rural Council(minus 512
 
Net Area 44, 135
 

Soutnern Gedaref;
 
' '-cipa seyal Belt 18,806
 
2. 	 'no e's's-- '- ,osbretun Be] t 0
 

Su o ta -7'3 709
 
Rainfed MechanizerO Farming(minus)l.3 8 68
 
Rahad Scheme (minnus) IL 161J.28
 

Su b- To tai
 
Total Area 44,1!35 t 8, 581 .v 27 1 6
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D. 	 I-iTRBAGE YIELD AIJD PRAGE PRODUCTION
 
Most estimates pertaining to pastoral resources
 

and on carrying calpacity in the 3udan have not
 
distinguished 
Lc. ;erbag,-e yield and fora'e production. 
The forner usually vefer-; to the total above-ground
 
phytomass irIessective of its forafe 
value, while the 
latter re!es to fhe actual iuniount oa' plant material that 
is palatable and avail]able to g'o':Thg animalo. 

As mentioned earlier, the whole Dis.trict cnn be
 
divided inta tv.,o range sites 
 naa:ely the Butana rnge 

Srfthernsite in " Gedaref ,angre site., However, each
 
rangre site is subdivided into tw,o as shovn on the table
 
above. 

Forage production from crop residues is by no
 
means a traditional ingredient 
 in the process of livestock 
grazing in the Sudan. However, because of the recent 
deterioration of rangelInds and increasing loss of range­
lands 
 to irrigated and rainfed mechanized acgriculture, 
forage from crop residues has become an irnportant source
 
of fodder 
 for bith resident and nomadic livestock owners. 

Dura (sorgium) is considered one of the important 
cash 	 crops produced in the Sudan and the most important 
in the Gedaref District Straw and stnndiiag hay from 
dura represent aboot 70-75o and 'the grain 25-50," of the 

- /plant This indicotes that straw from dura cultivation 
is always high; bearing in mind the extensive area put
under dura production, one will imagine the huge amount 
of straw that can be praduced andi used for livestock 
grazing, 

George found only 1,....o protein in dura straw. 
However, the straw is rich in andener,.,y fiber. He also 
found that dura straw can constitute up to 30)4 of ration 

_/ Mohamed 1,Aahmoud, Research and Sorghum Specialist,
MF.,Co, Khartoum, Oral Talk, 1982, 



weight for calves under fattening with a performance of 

1 kg. per day jrowtt, 

There are abou. .I,m-lior, feddans under dura in 

the Gedarer DAstr.,c t. -gether with over 200,000 and 

about I0 C0C. f e dl;,n under oesame and cotton, 

respectively. Tte ',, . ,.a5*: e ,,viho v,,Porape ( standing 

hay) product'on from data -cot,' 'e .edaref District, 

II is, per-.:: .. worth ri,,ti n t ' ,ti e 1): .'eddan 

productlon 1 s ST. I FIN r .. m.; ),,5,mrC and about 

tons in 'eleia'cb f'ri 

IoWeve l' alI tihILs a llount ,s not always 

avallab e t, ,,g , ' ct? -; n- , G. cenex 

I ack of water i0' iIA,ol. arnd . tr a.mhance 
routes make .. f'.eld, : animals.some .:::. . 'mi.be 6o 

Thus one can a., me' .ft, y t of 

f'orage i a avno , ble and a:c e:3 s i tc ur uzing animals, 

Herbage Yield and ?ora._e Produt.tio n .n 
Dedarc4 Jil s r i c , 

, . o ~& To tal 

A -ea 'U Foraged 

site E~.LVA Mrdu.vPrdu- tow'Range sj.rt f, ('1 0', Mt~ ,CO C 

OPO'>Ton) 

I, Butan. 

gz'as s and t. 
clay 31-5 25 ,57 95 22.9 6819254 

rnlif'3c~ .~ i0 4" 6 8 40.5 76 3P 303
 
2 o .uth~r,n
 

Ged ar ef
 

elt d5 46.4
 

b) A2~>
 
. . i0,. 6e.r.?,90 :, c 9 5 , ' 7 5 71 , 0 7 4 .. 35 0f, 

To t al 2023 754 

S2LOy, . ' New Halfa Scheme)
 
18,80E, IV.f, (Mechanized Rainfed Farms)
 

mm. !8,801[ . . .\' 


v 



148 

Table 58 

Forage (Standing Hay) Production from 
Dura Striw in Gedaref District 

PProducto ho- o t al1 
Scheme ans ToniFed. Production(Fu, As Dry _ns)__ To 

PlanneJ 1,F, ,jc.'Scemes _! 3 2 2,422,700 
Unplannel M, R, -2,-70 2 3,38,540 
African Cco c. >Phe 13 0 D 2 26,000 

AL Sabei h.., 6,000 2 12,000 
State Formr 12 667 2 25 334 
Canadian 5heme , 800 2 7,600 

Total 2,9L 087 5,832,174 

LLIVE:. ._O K IT; P3DAREFI DISTRICT 

As mentioned earlier , the northern Gedaref
 

District is pre0r.ornanLly pastoral and the local
 
tribes are trational.. livestock owners. In the
 

order of their imToortance, animals raised in the 
District are -anels. catbie, sheep and gonts. 

Livestock in the District represents over 90% 

of the total aniilhi pops ation in Kaosala Province. 
According to 17,5-6 animal census, the District 

possesses more than 71. 7 million of all kinds of 

livestock, 

Livestock raicing in the District is predominant­

ly nomadic. Pastort' tribes follow specified 

transhumance rouges in their easonal -iovements which 

are dictated mainly by the need for forage and water. 
During the dry period they stay in their griazing areas 

in the southern part of t.,he Di.strict and near water 

resources, with the onset, of the rainy theyseason 

start to move northwards to avoid the biting insects 

and the general inconvenience of the sticky muddy soil. 
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They spend these wetter parts of' the year on certain
 

higher ,rounds where the coil is mainly rocky
 

outcrops. These sites, mainly im northern Gedaref
 

District, inaludco Ei Subagh. G_ Pagnb, Jobel Geili,
 

Es-Sefia and xcm, stretche, o L he Atbara River. 

Animal conc &'n .inn thar, 's IWiLCw.during the dry 

period around vter reo.r,:en Mike aira and along 

small strechen- of the Abara and Fahad Rivers and 
during the wet season around the rel ntiv&ly haph,
 

hard-<'urfa.l ir'eas,
 

This ti aditional pattern of movement or 

transhumance has recently been greatiyi anud increasingly 

diaMbed and in ome cases blocke l by the .ignificant 

ecpansion of me. inn zed rainfed agr :u] ture as well as 

irrigated schemes, as Khasihn F1 GWrba and Rahad Schemes. 

Table 0
 

LivetockPqr~glation 

ANIMVJAL NIM A IIOIL.AL UJITS " 

Sheet: 1.90/. 4 3i7, go6 

Goats 1,05GO00 185,001 

Cattle 64 2: 4602,885 

Came! s 203,] 00 39 6 654 

Total I .18I. 5143, 444 

F. GRAZING GOI;DITONS 

The totni ur.. of T'orage available for livestock 

in the District !xn w nti tn,:] by totai forage from 

rangelands and standitnr h.y from dura grown in mechae 

nized schemes, IT ipn re'asonable to assume that only 
50% of the totai forage i " actually available for graz­

ing since some ,-hemea nnd areas are not accessible to 

animals while other scheme .cwners prevent livestock 

from using their sahemne areas on the argument that 

http:IIOIL.AL
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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 Fort Sudan. 

On 	 the other hand, the -1,543,354 animal units 

require a total of 5 '556.,074 tons of forage per 
year since the avera'e daily requirement of an animal 
unit is 10 kg of forage per day The table below 

shows that thrF-- a defacit of 46,,41 tons of
 
forage, which is oquivalernt to 8, 361 of the total feed
 
requirements of the !ive,tock Ln the District 
 In 	other
 
words, the overstockig rate is 8 3< This deficit 
has more b,'arirng on the environmental degradation of 

the Distric t than the flgure would sug' est b,-cause 
utilization of rargelands and pastoral resources, 

distribution of livestock and movmerat of animals are 
far from being_ uniform. Some areas, therefore, are 

much more overgrazed, such areas receiving high 

concentra tions of' animals and having high grazing 

pressure are:
 

1. 	Khashm E'-Girba and Rahad Schemes where water 

resources are permanent,
 

2, the perimeters of most hafirs and 
 wells,
 

3 Atbara and Rahad Rivers, and
 

4. 	 areas not yet very disturbed by mechanized 
farming bctween Gedaref and Gallabat, 

Table 60 
Available Forage and Livestock Needs 

Forage Productoll Lirectock needs 
Forage Tons ler,]iPeriod Total 

,resource Ton nleerd( Tons) 
Rangeland -,1 56 6 _,5,13h54 x 10 	x 360 

L'000
 
Dura 	 q16,08i 

Total 5,0919613
 
Deficit 5,55O,0f4- 5,091,653 
 464,421 Tons
 



G. NOMADS 
1. GENERAL. 

In addtion to what has been mentioned about 
nomads, liventoni and grazing in the prezeding parts 
and sec.tiuns, tne tbillwing points may add to our 
knowledje off the general siltuatior of nomads in the 

Gedaref District­

(1) The :reatec-1 par t of the DistrTct was used for 
grazing, but ncw the herd nn one is confined to 
an area extending from Jebei Kolobelb, north­
cast of ::on-±. r0 ,,w, to ihel Ys.i,. no, th of' 
Shc. Uo Rmi, 'L in'T[A w a and north 

of -edai l. .n %ne drier 1psi to" W~e 
Di si-i: L, W hence als a;ce frced to move 

into other .:qas and for ioner distances, 
During tWe su,,:z;ies BAuiam hab the farthest area 
to be graed, bu nuw nomaws move as far as the 
Rahad area and inrto Ntniopia, Tne hi gh 
concentra:icon u! veterinarIaer viCes in the 

soutarn Ia!! of T' .; :L act indic tes tUat 
most c 1 K a nomraic herders sta:y most of the 
time in tiat area 

(2) Mechanize. Aave5 are suppo:ed to be open for 
herds af .r. rveting Now increasing numbers 
of scheme .'nra are not abiding by that rule 
for reason, netioned ei rller. 

(3) More and moyt:nhoae owners now burn the grasses 
around 	 their h.'(mes so that nomads do not come 

to their area:. 

(4) Many sc.We U,;.-,.. re resisting the establish­

ment of hafi:i fOr nomads' use in the vicinity 
of their schemes be:ause of fear that herds may 
move into their schemes, 
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(5) 	 Camels need shade, but most of the area has been 
cleared ol shady trees. The extent of tree 
ciearin e. -,n be inditc ated by the fact that the 
amoit ,rf . ,C-oaL rrud,,ced asn the Di strict -,vas 
1.5 mil!'.cn .-vhh needei the cIearonc, of 

b.,t C ;.) : x .:i., -ome noma>, uve, therefore, 
-enc': ' , 1,,I a of rod o(C ni the numbers of 

C aroci] . "5 . f ': ' 

(6) 	 3 r.re v!ai- a _c,,:ie:., i .ke "Abu Sabub" and
 
"Ed -Dar. B:L" have di sarrpeared,
 

(7) 	 To -r,2.r- the deteci:-ratang natural pasture the 
Gedatd e§ ," - Mna-- ent star f have completed 
r.esee-nj tin area of 15 eddans between El 

Han :< and :,e. nother of 2000I nur area 

feddans in t -e111 'u.'atin of palatable 
gr asse, beo L': t -niedfor the use by 
nomadic , a.nr ec lation nd cooperation 
of the arm-)vi ,al the success of this1e for 
reseedni re nc,. only b. keeplng away from 
these are ,o ., not over stocking these 
areas I" lierds wh-ien the pastures are open for use 
after the prescr)bed perlod. The carrying capacity 
of these ,astures; wall be 12 animal uniLs per 
fedd an., 

(8) 	 To prote. t the natural pastures against fires 
the Gedare: Pangpe Management staff have completed 
a total ieng.1 of' 7O20 miles of' fire-.lines this 
year, The wid h )C the major fire line3 ranges 
between 18 and .0 meters. the width of minor 

fire-lines ia le.-, 
(9) 	 The use of manafactured animal feed for nomadic 

herds ).s stali very negligible partly because of 
their culture but mainly because this feed is too 
expensive to afford, particularly for a large herd. 

http:mil!'.cn
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2. NOMADS IN GEDAREF TOWN 

A visit was male to the Beni Amir nomads who hare 
come to "settle" on the roi'r,-t1.vestern frinres of the 
Gedaref Town Th, a j iw, first started by two 
families who : iom Tok ar bind Gash areas 

looking for LA I ' 1b ri onu er no -11 ;::!.jut )10 
persons, anl th(-A rin:er o tiear a.tt] a rnges between 

2000 ai )L'the1400 and C Sme members ol sCme f ail ies 
are still in t.e .ma-in Ban: A,,,i area ioo .ing after 
ani mal, s 

Durin tse sixes lives- ,ieijmf']Od entirely on 

natural paia tre re-aLse the nirnt,.er of 7nimais was 
small and the ranieland was -very extensive Now 

cattle wander around the marg~ins of' the farms for a 
distance cl '-, 20 km., around QedazG ef Town,. They 

are not aliowed to graze the orarmes after harvesting, 
They;, togechez with other livesock owniiers in the town, 

are asking that cultivation bhoiid ]be ,rohibited in the 
perimeter of the town so T:hat can be usedit exclusively 

by their herdA 

The use ,: ianufa: tured animal feed has been 

increasing ste, I:.,! scince the late sixties, To augment 

the meagre nar -a.1. pasture,. these nomads use one or a 
combination of' tie !'ollwing feed clover, seedoil 
cakes, agnic;i. a> residues (mostly dura stalks), dura, 
flour mil.ling b r"'od,)ct (radda) and mushuk (residue of 
native beer), The ,verage cow consumes L,S ,1.8 worth 
of feed per day dur 1g fhe dry period and L,,S,, 0.8 
during the ra*.ny scaion. To get cash for the purchase 

of animad feed and ho ,-;ehold requirenents, the nomads 
sell some of the.r anima s as well as their animal 
products. The average family sells about calvesthree 
per year at a price of LS, 550 per calf during the dry 
period and LS, 2110 during the rainy season,, They also 
sell milk, robe (sour milk) and semn (edible oil). The 

http:nirnt,.er
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average cow produces 10 2Ibs olf milk per day during the 

rainy seaion, and 5 !hs dtrinj the dry seaajn, The 

market pri-e om iriil. is Pa', , per * b. fhese products 

constitute the ha:,Ac temns of tie nimad&' diet which is 

now c r '-;' ii , Tt e tC 1'P Y-., Co cf 

rangeland,, tri iOn t - r On Iirhn centreI.l ye, oT' 
have foi \i ,t% , ed t ,e elarive seJl ;l'fIiciency 

of this rimoald -ty" ni have drawr, the- into the 

market econrit Ynd Uheir products.,-, hv've commerci alj zed 

The no"ads '1C, SOUrce ji" water in their 

neighbouirht(od no-Lzever. they -It the-,r drinking water 

from the nea'bL ne; h a-,rhcodr" of Eal' ilai October,T 

and hai 1i 'azir, 'The soc, . o1 v,.,r t'or, livestock 
is ver-y e in the dri season1e1e,last year three 

cattle died of thir st,. They nave no school and only about 

Ito of childrei. at UI "O- 'e ed No cne haso;hul erol. 

ever enrolled in a higher aezondar. school, 



SECTION VII
 

RFUG EES
 



VII REF,fGEES 

Tne vast m.,jority of reflugees coming to Sudan 

from Ethioaia it 1i e ('mraril or rerh;:fently) in 

Eastern Sudan, 1it Ls estimate.d ti; of the 

approxinateI '") A S t e L.. eatern Si)d1an, about 

110,000 are ,n 1-r ia f l'cu c Ka saia 

and G(ed-re'-. ' f a .ci. . smewhere a.eta;een 

3CO00 an " . ' elf ,r e, 

-e 1.n ,in,daref Distri.- are from Lhe 

Eritrean an, Etriopl an ethrn.c mroups. Phere are 

several .i':goe "amps or it,e't,'s'jed-Tref Di strict 

of wi: o TaUamg,. U',r Gu1 a , ShovaR, Wada. hUn Iai; Ei 

Shareif., anj 1,!lia'ata are 'for Ethiot:.an refugecz 

while Umm Sasratci Abu Rakttim., Umjrm Gargztr and Narkara 

are for F-It'reans 

Urban ,egf e. 

The Town of Gedaref has a refugee population of 

about LAO000 most of whom came bet.een 1976 and 2982. 

The ma~jor] ,' the irefigees are knharic speaking 

Ethiopian. st ottside of the town limits is the 

Tacawa Camp vi'nr e it is estimated that there are an 

additional 114 , Js iLhuop ian ref>ugees, 

M0 e )r,Gedaref District leftost, of efugee,, 

Ethiopia be:.au . of drought conditions: economlo 

difficultaes or ef,.stal by men to enter national 

military serv .ce Oedaref is also the Eastern Region 

headquarters oL tL, "ni:ted Nations High Commission for 

Regugees UNHCR and lhe he adquarters of the Sudan 

Government Commi sioa for Refugees, 

In the Gedaref area the two main sources of 

employment for rei',igees are the mechanized agricultura. 

sector and the service sector (petty trading, 

restaurants, i.e aihops, ho tel s;. domestic service, 

driving, etc ). Bo th o f these sec tors employ large 

numbers of un.ki led pcoi:.c,, 

http:Ethiot:.an
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The refugees 
 uoming to Gedaref are better educated
 

single young men, head of household women with children and 
older families wi th !I ttie educarion, 

Unemployment. 2 G.-ar, hi thisi3 however, 


varie s by the won Kutu of mai rnfugcs are
 
employed nri f Un
0ML.I"e. he6, !or weeding and
 
harvesting, alj ,e {iz .arc..a eangn. find
Others part­
time emplolt.i 
 thr.besevrvice sc. tor, Inevitably some
 

turn to .irT. rey are many restaTrants, tea shops and
 
.. reft gn
hostels ah-ia 'ed by that to both Ethiopians and 

Sudanese, Job prospects for womern bad andare prostitution 

is widespread amung refugee women 

Pros :,i[,utio, beer muking and the reported crime 

wave among refgee6 wake them unpopular with local Sudanese 
officiais ana residuntS. With worsening economic conditions 
blame is placed on the refugee population for such things as 
higher prices ond occasionai food shortages, 

The cost cf pn'sviding basis services to the 
refugees is a controverIai lissue for Sudanese government 
officials and assistnce agencieso Water, education, housing 
and health f.ict mes are ai. under financed and 
overburdened 1, .q" Sudanese themselves, Refugees create 
additional 
,rern r- on tnese services, It should bo
 
noted, however, V , .. me services are receiving assistance 
as a direcc resul ot the presence of refugees, The 
Gedaref water syst, '; for weekswhicn failed severHl this 
spring ill ced< and expanded and a water system
 
for Tawawa Camp a: L n.constzuctod in the coming year. 

Rural R.eftue. 

The majority of the refugee camps in Gedaref 

District are located in rural areas. These rural 
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refugees are fan:-:- herders. Some comimute daily 

to Gedaref ToNri for work in the service sector, 

Refugee, eper cte eer cil apiicul turi schemes 

(see table L&.uw). [lve1;n- .a of Lind Ls allocated 

to each famjin,; nad , iac thetheIjo rint 

agricultur e.1 -1e production - to tne refugees, 

Facilitiesrad e(iuipmerit are ',vt-n Lhou-c. f ee The 
refugees oun thc: r fcumaftor joa 'rears, after vhich 

they are sub ject to t,e farmiig re-,ulations of the 

Executive Coonci.i oil the area. 

The UI4IiCR .s beginning a project to create a 

self-suffizienc r. ral village for Ethiopian refugees 

who settled in the Umm Rakuba area. Activities to be 

undertaken by the project include support strengthen­

ing of the ,aettlement headquarters anter supplies, 

health serrices, san.Ltation facilities, education, 

agricultural schemes and development of community 

centres for handicraft activities,. Estimated cost of 

the proje..t is 280,000 L.S, 

Deforestalia 

Refugees a contributingc to the already severe 

problem of (Ies',rtfication by cutting trees and bushes 

to clear land 1.,r agriculture. build their homes and 

for charcoal. nr Iiction. By and large, they have a 

rather short tern perspective when it comes to the 

environment MOsL fdel they are only in the area 

temporarily until "iey are resettled or return to 

Ethiopia.
 

Table
 

RefuFee g-heme Areas in Gedaref District
 

LOCATION AR EA 

Umrni akuba 4,000 feddans 
Abuda 10,000 feddans 
El hawata 12.000 feddans 
Other:. 5,00016,000 feddans 



THE 1983/84 MONITORING REPORT.
 



TH- OLINTO NI REPT 

Thi.s i a follow-.up of monitor:ng environmental 
change in fie Gedaref Distri ct of the Eastern Region, 
S.dan. Sites m'nor.tored ar e tne bumrle &g..es identifjed 
and canfl)l. t(I 1i (9n the prCevi i11 mi Lo(Fring r epOrt, 
Data and 2wartto-t.. I ed !n cri 3 eport are to be 
com]pared wi th vifmJ .jutlar' and[I' ; Irlar'M.;] " y i'ZJInclu ded i.n 

the pr'evious zeporr lro ,pif ii ;s zh whih have taken 
p] ace 1inpU? the preTvo, field ,, Ai I 

PQV, t p n!_rrn.ithis crr'- activ" ty two 
field trip. we- mm in th s Les Pr in pkember 

-
1 9 8 3 a n d ' h e ,I ar: 'F .u ..kt YM r;..;hr i q 8 4 , 

A. Rel A nI at 

tMoni.. q of;< ,vityland product as been continued 
for The anu W eiLed rnechanzed farms. 

o Sd.ae No, 6 ' 

-VwIt MO r'~ P~ cti nn of thn Wqh gr ode 
Maai) i . n',f a, The A'de no:j ie:d was 2.95 

saa re, n .n ,, ,r trhe ,a. "19U./":. compared with 
an u, .; o.o!, A L ac.. per 'eddan diiing the aeason 

2 Sc.,qJn.e r:, ., % 

T h n I ,Q 010"under dur a p'odu]ction. During 
oqr I 98L 't. t, , " ine .wiasu abo a t one - third har vested° 
The estimte.... er * " :9id wias abo-t *1 sacks per feddano 
The ab erage i-,d I'f, rbAt ,easofl . . ,182was i11 sacks 

per fedda., 

3. SWb'er;KQ 

D r in' 'te;. 98). ,r , ti s ' e'me was inaccessible 

sil( 7 :. ,i .', f b rains , .'Lt as not cultivatted. 
On our 198b VI :. ' i.uthe area we found that th.is state 
farm had been handed over to the privae secto.r and had 

http:follow-.up
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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 6elded to dismantle and privatize 
all mechanized 5t.lte frms un'i to rc.ztrict the role of Lhe 
M. F, C, to the Irojoi nn oi ,. : Vou1 I ciL- .e and services 
to the private ,. noci .e n Fed . mechanized
 
f armi ngo
 

It will be interesting ,o observe the performance
 
of this sch.rie under the new munagement. It is perhaps
 
worth 
i:eckuninrg itIat this scheme iet continuously had
 
the highest prod;icciv.ty in the area, scor:ir an average
 
yield 
of' 6o3 sacks of dura per feddan in J99/1980, 3.1
 
kantars of sesamne in 1980/81, and 4, 9 sacas of'dura in
 
1983/82
 

4. 	 Scheme No. 83i 

This schene has now completely quit the production 
of ses~ane becauuLe of the continuous decline an the 
productivity of -tis crop. It has shifted to a monocrop 
(dura)systean o: production because the productivity of 
dura has been -.f f e rise, The '1983/84 average per 
fedda yeid was -.,i sacks of dura, compared to 2 sacks 
in 197'/1978. 1<. .- s in 1976/77 and only 0.75 sacks 
in 1975/76 season 

5. 	 Scheme No, o40 

The i983/84 agi"_altural season has been an exception­
ally bad one for this &hene since the average yield was 
only 0,9 sactis of dura et feddan, compared with an 
average of 1,96 sacks in 21982/8-, -°77 sacks in 1981/82 
and 3.55 saclks in 1980/81. The owner of the scheme 
attributes th.,s sharp decline in productivity to the 
emall amount and late incidence of rainfall in 1983/84. 
This is the most northern of the monitored schemes. 

http:prod;icciv.ty
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6. Scheme No . 13, 

It seems that the Canadians are still experimenting 

on the schemes No. I) and !, L.-;t se J-n the.982/83) 

rate of seeding was poundsr pei :eddan., and the average 

yield was 5,i sa5 k of dula 1ecc f(eddan During 1983/84 

season, they increased te ste of ,eed., n to 8 poands per 

feddan, the result v,'au a s- el: hno ,-r-oductivity to 

only 2.5 sacic . per feddan, a (I:e -,rn o"I' %er .0 We 

saw how stunted the clvra piant ws--, in he No., 13" 

B. Traditional Vi-liues 

1. Ghireigana Village; 

There ha Leen s, ignificant oharge in land use. 

Even during the rainv season (Septenber), the area west 

of the wells viaF; : -,l e except for very sarse grosses, of 

a height of n,1 wore than 10 cm., By February, these grasses 

had completel. i.,3appeared. 

Monitor: ng the density of growtv was c-irried out 

in September and February to see the ef e-r of the rainy 

season. ThtL. was pursued around the deserted well and 

the well in -,. o -ee the eft -r, oi de ,,ertLon on the 

natu,"ni ! Pgenei,-, 1.on of bushes,. 

in Stuten.'oer .1 and vit1:,n a !001radius circle 

centred on the we- in ,-e, there iere O bushes of a 

hight of more than -,ne foot and 37 bushes of a height of 

one foot or less, i- an equal area centred on the deserted 

well, the densiLy waL, 5) 1.,shec of a height of more than 

one foot and 156 bushe., of a height of one foot or less. 

In both cases busheb we..e concentrated on areas fLUither 

away from the built-up o.-ea.- These figu-es clearly reflect 

the favourable lmpac t of desertion on the natural 

regeneration of bushes. 

In Feraary 1984, the bush density in the same 

area around the used well wao 5. bishes of a height of 

more than one foot and only 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 ie ,,.,
 

2, Kabaruc Village 

Traditi.ial Cruitivation and livestock rearing are
 
still the main 
 c .cupatlons and ecoroiiic activities,, No 
significant changes have taken place in the socio.­
economic o' physicat areas durtnf, the last two years; 
but some practirea recorded during the 198/84 season 
signal some forthcoring changes which may bear on the 

environment
 

In the area of cultivation, the follo,ing remarks 

may be indicative of fature changes, 

a. 	 Still all householda cultivate dura and sesame, 
but the nverage farm area in 1983/84 was 75 
feddans for dura and 	 6 feddans for sesame. 

b. 	 The aver age i)er f'eddan yield was in the same
 

season 
 0,,6 sas of dura and 0.2 sacks of' sesame 
while in tye previous season it was 2.6 and 1.5, 
respectiv ev. 

C. 	 The to tai area ,ander dukhun and under the feterita 
variety of .ura has significantly declined,, In 
1983/84 onyi- about 20," of all households at Kabaros 
grew dukhun -)nd less than that grew feterita, In 
both cases th,- reason has been stated by the 
farmers to Jaw' 	 productivity and high cost of 

produc tion,
 

d. 	 The harmful buda weed was reported to have spread over 

wider areas than during the previous season. 

e. 	 Some peole have been compelled to revert to land 
rotation,, One farmer cultivated two of his three 
farms, another farmer left his only farm as fall(,w 
and hired another farm from - muiti- farm farmer 
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for two years after which he would go back 
to 	his original farm. 

f. 	 M.ore peopi e nre leavin ttie village to search 

for other occup ticjns, Family labour has 
become less and the need or hired labour has 
increased.' - 0 farmeri io-orted that they 
hired more wage labour tlhcr two years ago, 
Some families who have 'raIJ farms did 
provide wao, labour for othor f:, mers to get 
some cash tor eonsump -. o,, 

g. 	Sesame was still all for ':.le, but the amount 
of dlura sold was signafi.untly iess than 
before, Dura is becoming more of a subsistence 

crop than before, 

h. 	 The? sale of dura stalks has declined. None 

of tv'enty inter'vieved farmers sold dura 
stalx, vhmch were kFept as a fodder to augment 

the de -,'oratireg natural pasture. 

j. 	 Only 30 of the tota-i a-a of the vegetable 
garden 0; ',;ider ir<ds;t.onFebruaryan 1984. 

The owner E, hi ;el] not to irrigate. ustig 

the garden ti io sell ,'tr for animals. The 
average wa t iri" Prce v,,a,- reported to be 
Lso2o5 per &i-. --r por month, It was thus more 

rewarding for the owner to sell water than to 

grow vegetables, 

http:ir<ds;t.on
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In the area of livestock, we recorded the following 

points: 

a. 	 The coMT0osItion of herds has not significantly 

changed, but -ome villagers starteO to keep more 

goats and sheop than cattle to cope with the 

problem of pasture. 

bo 	Animals graze on the fields after harvesting, 
but the grazing problem arises during the 

cultivation season when the jebels are the only 

grazing areas, 

c. 	 Water has never been a serious problem since the 
village has two bore wells; but water appeared 

to be a problem during Sept, 1984 for two 

reasons: lack of gasoline for the enrines, and
 

the big quantities of water transor+cd daily 

to the Gedaref town, 

d. The animal death rate has increased; it was 
estimated at 9% for cattle and 3% for sheep 
and goats, The main reasons were reported to
 

be inadequ,..cy of water az;d pasture, diseases
 

and the sky5.ocketing prices of manufactured
 

fodders which increased by 62% from last year's
 

(1983) price, 1rore people (about 35%) used
 
manufactured fudders for their animals.
 

The deforestation process was carried on by the
 

villagers° More people got licences to cut wood in the
 

reserved forest to produce charcoal. Firewood was
 

produced from reserved and unreserved forests without
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permission. The averare family was reported to 
consume 0,4 kantarg of charcoal and one kantar of 

firewood par weeR, Alth:ough firewood is ised more 
than charcou:l. no one buys fire,,cd but most of the 

people huy chao.i, F.. ewucid i6 aoo .ed to drive 
away insects and mosquitoe i at ir&:ight;. hood is also 
collected for construction iurposees 

3. El. Gonna Barra (;edre-f Transect 

The 19 8 3 transct is more de,uilei than the 
1982 one, It shcws that tradi.tional cultivation 
extends to the ,-ry i'ri, es c toc eGdaref Town, 
leaving no nati.val pastori V.aoi vpvestock kept 
inside the town. It also how:: that the immediate 
perimeter of El Gon .a Barra viii-e ..s care of 
vegetation dur.!r: ,rhe last erid of the rairny 

season. 

Overgr <' - irv:ou.'d s til.eents was quite 
extensive d,,., February 1984, The overgrazed area 
around the GWare& Town ex tended over 2,7 km compared 
to l2 km in ,ne '99), A -im l'r expansion of 
overgrazed are W artound Gnna-h-n'. i lace Tl Barra 
village from ;a, 198P to ?,P km in0 Kin june 
February 1984.-- ! from ) Imu to .O km around 
Abul Naga ;illage .n the same mionths, 

4. Iddal Tein ,.lare 

The September 192, land use pattern of 
Iddal Tein village was similar to that of June 1982 
except that. 
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a. 	 The overgrazed area was confined to 	about 
50 	 meters around the well; and 

b. The rest of the area around the well was 
under a sparse grass cover 

More serious land changesuse 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: 

a. 	 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 other vegetable garden (marked(b) 
on the 1984 sketch map), and the remaining 
area w:;2s put under dura. 

c. 	 Overgrazing extended well up onto the hillo 

d. 	 Bushies arA grazing decreased on the jebel. 

e. 	 Cultivation nowas longer practised west of 
the village, which was then al' 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
 
rains 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 (iiariwe of magnitude or significance. 

1o Fdc t On. 

Table 62
 
P 90 y1s
 

4-II~~~~) I 4j~ j Z 

_ fi, ~ o+fr......... +.9 ... ....
 
4 :; 4(D ' 1 oB5 126 f- V82/8 26H 1 $4 -. 9-Ui. - .) .O) 

F -2 r~~l4 1. P.i 0,211)0 P E-4 U) 2cP5 1 

82/83 2 5 705 25114 .104 6 7,15 760 2227 90 

"1) jl 1iio2o 61 7577 0 90 

8 2 / 8J 66 237 261 35 
83/8h 6 5 2 0 582 3 

Adult Educrt.wn 

Liala ~ 9 30
 
pema! e 19 
 4 25 

"a kndergartens t1 
90 kindergartens taking care of 1800 children. 

http:Educrt.wn


167 

2o Health, 

Hosp0 SE 1 2 

SpecI1li.zed .octors 9 
Seo t,j ones 4o 

Med:,2a] ass.stants 35 
Sis, er I 

Nurss 224 

Technic : ars, 6 
C1asi3.fi ed -taf f 6'7 

UnciassAieei staft' 35 
Be d-: 411 
Cars 5 
AmbuI an:;l 

Death rate of patients aitu;tted 3o2% 

Outpati en s T h5 ' 
Jan. Feb, Apr- May jun 

692, - 6; " r",C, ? ,T% ?;;3 '4) 

Nursinrg s.Z-hoc, 
Disp-nsaries 10 
Dressing 3tat o.-h L 
Rural n)spi .I. one at Cach of Fau qhowakp 

ffawvata and Ltifri I)oka,. 

b) Pu 'r Hea t 

Item Ava i lable Deficit 

Health i'spe-tor L 1 

Mulahiz 2 
Ass istant MU12.ah 17 

?M)squizoe ,.rkert, 7 
Sweep.ng & ,'arbage workers 50 200 
Night stI -,vRkers 65 100 
Bucket ,. 200 
Tanks 1 2 

Tractor andir Tra:i!er 7 10 
Cars 2 
Motor cycIes 0 7 
Bl;y le s 0 4o 

http:Sweep.ng
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3- Crime 

Below is the number of crimes by type for the period 

19 81- 1983 
Ta bl c- 6 

Type of Crime 198? 1983 

Grievous hurt 181 241 203 

Rape and adultery 4) 48 48 
Homocide 34 45 45 

Robbery aid theft 1,076 ", 372 i,782 
Homo sexual 8 8 8 
Slight hurt 181i. 2.,066 1,826 
Alcohol related arimes 3' 240 331 
Assault 763 1,30 1,133 
Damage of gardens and water 
resources 255 486 549 
Crime againt animals 26 25 27 
Attempted suicide 9 9 10 
Threat and insult 896 1,097 977 
Starting fire 30 45 36 
Others 277 3,506 3,001 

To t,. 8,230 . 1 ,508 9,976 

Crime has developed with the influx of refugees, 
the development c' the town. Ohe tremendous increase in 
circulatin, moniey, and the increasirg number of seasonal 
agricultural workez Most ,.:rin.,es occur, during and 
immediately after th, narvest se,%sos. particularly 

crimes related to mot,,,, sex and alcohol. 

We wer told by twol palce officers that crime had 
not decreased by the Shariaa Law, but the number of 
reported crimes had declaned because people had become 
afraid to report all crrimes since under the Shariaa Law 

the report of a crime (accuser) has to provide solid
 

evidence or cloe he himself will be tried,
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4. Fires 
Table 64
 

Fire Incidence, Gedaref Town
 

_,,_, 82 3,2 ,.6,,83.1o7o83-18o2o84 
,No,, ' No : 

QUARTER ,OF DAMIAGF :OP :DAMAGE Ls : 
:__ _FIPIR ,I's : IRE: 
El Matat 25 15 ,7 5 5 10,900
 
El Meidan 
 6 1, 650 1 1000
 
El Asar a .
 

El Gnai en 3 900 2 165 
E Khama ­ - -

Deim Hrdiad 0 89850 4 650 
El Masageen 1092502 3 700
 
.. Ma'asir 
 . -

Deim El Nur South 15 269400 4 4,550 
Other Planned areas 23 40.000 11 99450
 
Deilm Bakur 11 3,850 1 200
 
Hai El Nazir I 100 3 50,800
 
Karfis 18 13 ,750 2 1800
 
El Suf'i El Az aq 5 2,300 3 1 600 
Salamat El Bet 38 58,850 7 69350
 
El Mafarga au 6 19600 3 
 800
 
Ha': October E., & W. 14 9,750 - -

El Gamhuriya 2V2507 2 800 
Hal El Btrno 7 2 ,150 1 350 
El Gubarab 5 7,450 1 400 
Hai El Sadaqa 6 2,650 4 2,1001 
Ruweina 8 1Y715 2 550 
Ha. Abakkar Gibreil 26 30,580 4 4,550 
El Thawra 3 7,850 2 1 p3oo 
Karari 3 1P300 2 1,010 

Suakin 
 - -

Other unpianned 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. 



D. SoiLs 

The analysical results of snaples taken in Sept, 

1983 and Feb. :904 (Sept, 198i data and Feb; 198 data 
respec tively) showed cerain .3rico of intrest. The 
samples taken in Sebt M ' (rainy season) showed tend. 

encies towads aiir i n . an!. ntralitet, with h1 

ValUen I nq uert'iu - 0 j and' ' TO 2 c in 

be explaine hot n C a h A (7 fl,n S F < .r 

heavy rai nfai b =, ]'. od ,. eu-rh chese
 
s a i.l Sn i n H + a n dl{J,. r o qe q -e n t i y a n<! la ,r i u< cl "a se : . i n
 

Februar'y 1Jry PM Od t)Q,,u.: !' 000, .ti Ch-tyr n .v-M, 

alkal .ity ; n r'. a - : % c t hO .' l f
 

a...ne ear 
 .L,, i,(:r, .'V :s of nr- e between 6.8 
and AT 1" 1he A - a-t1, 

It i:. . P',q.. e ,ha, :'70o, .. ryeri, aieE which 

are lov in . ""ny, evaon ( Sept U8U0,. rave between 

0.5 a nf o.0 *el'a-: o " K h .t 2'a. th,e W,, 

averaRM1t " n- o thei hand the E.C. read.ings
 
shocr. o , .er i:eo in the dry senson than in the rainy
 
s a 50 0
 

It ras also 5oen: hnnerwved thait nWturqu:aln percent­
age (S,) oz mufn, the .W anles in the area 
dropped in, Feb.. 10, :omnared to chat of Sept 1983 

( rai ny e ason. s- I I hiH7:n .e suggests some 
kind of re ),n;,. surin0 nvcc flntnge and"'ven 

moiature ,arten. te. n b an ii 'r.,,. in S P with 
inc rease in i - et) ,, hi rel.at.t..nihp, 

however. Ki7 not fn ' Ied tr ,-use data cD moisture 

cbnteni are no . ; lva hl.. at present 

Changces prv ic!ic size.s percentages are not of 
significance being more or less .stal !e within such a 
short time (Sent. :983 lo Feb. 1984), Cation exchange 
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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 a sigTnificant rise in CEC 
in the rainy season (ranFe 58-85 in dry season and 63­
93 in the rainy, :e'.-wri 

Total 	 souie <ations (T 2,C ) decreased in the 
.nobi enionr, thirtydry season e e. g ICO increased 

times in soIiie ,o(diLurn. Absorption Ratio (SAR) 
also increa-sed ieaarkabldy in all sites durinfg the dry 
season. Por instance, InGhadambaliya (Profile No. 240) 
SoAR, was 0,,9 in Sept, 19,95 (rainv season) whereas in 
Feb. -" (dry season) it iumped to 5.2. These values, 
however, are still 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 amount of rainfall penetrating the heavy 
cracking clay soils. The age of the land nas a 
pronounced influence on the potential for f-u.ture 
developments- Virgin lands have far better potentials
 

for use than thr-,e already in use,, 

Physical and :herical attributes conducive to 
higher potentia]I for cotton and dura per se indicate 
that seasonal. var ations have certain influences which 
could affect futui . yields. To improve productivity 
these attri-Ates need to be maintained at their best 
level through amelioration. 

,VS
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Table 66 

Soil AnaLXsis, FebrarM 1 04 

Pro- P CaC- C S P Ko ANALYSIS , : SC.L F AT 01",S! S0LULE AI... 3-­
.%Ilept *
i's. S1ASP

"No. Paste! ' .. - . 'HOS CY a 

' 'I : " " ! ' - " ; " I " " . " i " [ . . i - I -I .- * 

o o' 

I P , -r - '-- I C. ! Total s-l'I- e ca t I •so 

0 Cc - Organic carbon , T S A . Total solub:'.. Na per 100 gm .N_ Nitrogen. over-dry soil. 

CS.z Cations exchange capacity. ToSo- Total sand ( t)s 

S. AoRo Sodium adsorption ratio. 
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E. Water 

The well measurements in the three sites were 

as follows: 

Water depth ac Sept. 1983 Feb. 1984 
Ghlreigana 6" 2" 
El Ganna Barra 221 20" 

Iddal ]'eln 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, i-miies,, The main relief under the 
Coordination or t&, Sudan Council of Churches covers 

areas of med;,:l aid, social programmes,, and equipping 
refugees wit: skills to build up self-sufficiency or 
self-dependence, It also includes the provision of 
first aid, food and clothes for the fresh comers. 

To buJi.ld up self, dependence a 600 feddan 
agricultural -cherre has been established at each of 

Umm Rakoba ana I.n, Saada for the production of dura, 
togetner with the pilot agricultural schemes at Abu 

Rakham and El SiJ.. 

Other organl.at-Lons providing relief and assistance 
to refugees inclu.. the Anerican Food Organization, the 
Swiss Red Cross, th American LAL .PA, the British 
Motherhood and Child Care Organization and the Islamic 

African Rescue Agencv 

Food aid provided I.ast year included 3580 tons 

of dura, 130 tons of peas, 185 tons of Semn (butter 
oil), 235 tons of ml'P.. i powdar, and 1500 tons of wheat. 
The number of ref'ugees receiving that aid totalled 

29,244. 
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To promote self dependence, a number of schemes
 
have been estqbiahed for the refugees, 
 For the
 
production cf 'Thra the following schemes and tractors
 
have been nlirTrtel in 	 the corresponding sites, 

Tab~e .o 

LOCATION AREA IN f6 TRACTORS' 

Umm Gargiour 11 300 8
 

Karkura 
 2 ;00 2 

AbbUda 5 000 6
 
Umm Ali 6 000 2
 
Abu Rakhan 3 000 2
 
Wad Awwad 3 000 4
 
El Tineidba 10 000 7
 
FL Hawata 5 000 3
 
Umn Rkkuba 3 000 3
 
El Mafu.,a 	 5 000 2 
Umm Ga aga 600 1
 
Total 54 4oo 40
 

Below a' t'e areas de!,,gnated for the production 
of fruits ani v ,',tablesand put under production last
 
year.
 Table 

66 

:TOTJL- AR!A ,'VEGETABLES AREA: 
SITE :AR EA :UNDVR: 

________"___RUIT: SUM,1 ER VWINTER: 
Kilo 26 20 9 7 9 
Khashm DL Girbi 20 - 7 9 
Abu Rakham '4 -7 8 8 
Wad Awwad ?4 5 10 5 
9l Tineldba 0 16 10 15 
El Hawata 2L 4 4 4 

Many of these registered refugees and almost all 
the unregistered provide valuable wage labour for 
mechanized rainfet) agriculture in the Sudan. 
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But it is noted that up to now (Feb. 1984) the 

refugee settlement., are left to get their requirements of 

charcoal and firewood from the surroundings of the villages, 

exerting a ne: ,-;.ire on the already degraded natural 

vegetation, esbpj d-lly thp V:oo(].Y lover, But, unlike 
inldix :e-oua oe t ti emen ts., L&n;,J;ire ;rOe ;. i'rp 

af for estatioin actttvi bie to r)rcvj de th,! --.e refulgee setie­

ments w:ith their needs of wood for the various 1urposes, 

sottemenbsRePu o:,te around (edaref (T-,,.i,'., I 7 00 

persons, UJrnm Gaiaga- ?,0O0 And Al'. " jhain3,700) are 

pro irde' . with the basic services" -'.:*lti . . 

15 small butcherien,. 'egetaL; e ,i.iinF, tables, and 

8 offices and store -- i- keep 'n i.L,- In the 
medical field ther 4res 

Two health centres 

E&ght dispensaries 

Thirteen dressing stations 

The most .i't,: read disea,,es are malaria, 

dysentery, eye d zea.;es and tubarcalosiso 



.OART THREE
 

RCOMENDATIONS AND STRATE3Y
 



A, ENVIRONMENTAL DEGRADATION IN CGEDAREF DISTRICT 

A WORKSHOP ORGANIZED BY IBS, U. of K,, 

WITHIN ET!A PROJECT 

FARMERS' TJNIOv' HALL, GEDAREF TOWN 

14.16 APRIL, 1984 



ENVIROPMENTAL DEGRADATION IN GED/J'EF' DISTRICT 
A WORKSHOP ORGANIZED BY IES, U. _IF K. 

WITHIN E'I1A PROJECT 

FARMERS' UNION ttALL, GDAREY TOWN 

1, Introduction 

The workshop w , intended ': be, a culmination of 
the research andt monitorin- activities of the Gedaref
 
group, ETMA, SUDANI. "he ,c;ntenTions of the organizers
 
are: that academic research is koeless if it has no
 
practilzai value, tha , peopeI are the p'ime andmeans 

ultimate Foalf 
 [ang, hat gira-s root ±nvolvnent 
and lo.a parti ition are prerequisites for the success 
of the workshoL, t..at local people are more aware of 
their problem: tran other peop-le, and that the workshop
 
should come oct :",ith what the local conmunity wants.
 

The lota' pieople were, therefore tnvolved from the 
very on.-st.c 'P idea of the workshop was first 
disussed wit and they were very receptive, They 
alne de-.a ,ime ajnd pl.a,'e of the workshop, the 
Panners& U)on ('feredits hall for the workshor, free 
of .harge, Th ,a- ient_ and number of the discussion 
papers were Ie:-.i --d b,/ the "o~a] peopie 75,G of these 
dnscuesion paper :erqc.- ir.itter local and.,;.I/ authors 
92; of all ,a T.nt.- came from the local area. The 
number of rnar t.1 .n1 i ndividual working sessions 
ranged between )6 or.. !49 a number which outnumbers 
participants in s:,rliar workthops organized even at 
Khar to um,, The preparatory ork was carried out 
simultaneously by tAo sec.retartats, the major one at 
Gedavref Town and the other in Khartoum, So,. one can 
say that the local people were quite enthusiastic and 
supportive and their response was posfiive and 

encour aging. 
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The 	offacal response was also positive: 

a) Greetings and ,pologies for not being able to 

attend the operan;r session were recelved from their 

excellencies, the (ovrnor of the Eastern Region, the 
Regional Mani (,er of Ariculture and Natural Resources, 

Lhe Region -' _ o, "3rj-ire: tnu Fi.lici Utilities, 
and 	 the Co.-mi.s, rc .f Kassala P}rovince,. 

b) Te....e and -I essing of the opening and 

closing SeSs:IC, ri a:: the kvrI. aho[) by Dr,, Mustafa Basher, 
the 	Minister faor the Affairs ot' the Regional People's 

Assembly and the r-epresentative of the Regional Govern­
ment to Lne ',erksop,, Beng himself a scientist, he 

participated effec Lively In the working sessions. His 

address. sumari.zed in report, reflects theinaterthis 

response of the Reguntl. Ghvernmrent to the Workshop. 

c) The presen-e ,. !i.-e Regrional Informiation Unit 
-during some of the • o ns 

The re'aininp, ,ar-c of this section is onposed 

ef summaries .. ' te three components of the Workshop: 

the two addres:-,e. delivered during the opening session, 

the working pape-,; presented and discussed during the 

working sessions, and rec.ommendations pd; scd during the 

closing session. 

2, 	 The Openine A .uezses 

A. IES E. Address 

The 	 first adir,%_:, was presentcd, on belialf o f 

I.E. S, and E,T. A, by Dr, Galal El Din Fin Tayeb, the 
Leader of the Gedarcf monitoring group and the organizer 

of the Workshop,, Among other things the address: 

1. 	explained th.tt the Gedaref District was chosen for 
the multiplicity of its land use types and for its 

human and economic significance for the local, 

regional and national economies; 
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2. 	revealed that the studies had shown that 

environmental deterioration was advancing and 

getting more intensive and that threat of 

desert;ifcat.±.on is real in par ts of the District, 

and thus culled ror prompt rtmedial actions before 

it was too late 

35 cautioned agains- T.,he pIece meal and sec toral 

approa.he- afnd stressed the importance of a 

wholistic, integrated and interdtsciplinary 

approach in addressing environmental problems­

4. 	 stated the oojecti.es of the Workshop as follows­

a. 	 to present and diss&minate the findings of the 

Gedaref monitoring group, 

b, 	 the presentation and discussion of specialized 

working papers addressing themselves to the
 

various aspects and problems of the local
 

environment,
 

c. 	to bring under one roof policy-makers, 

planners:, executives and different users of 

the 3oc al natural resources to discuss their 

percej. ons of the environment, to reconcile 

their competing and/or conflicting interests, 

and to work together for the conservation and 

promotic.i of their environment, and 

d6 	to inita e and then promote public awareness 

of the loc.-,! environment, and to get people to 

care for and be involved in its preservation 

and bettermei. 

B. The Government Aridress 

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 Regional Government and the 

apology of the Governor for not being able to attend, and 

after extending appreciation and thanks to IES, ETMA and 

the organizers of the Workshop, Dr. Basher: 

http:oojecti.es
http:approa.he
http:desert;ifcat.�.on
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1. 	 praised the choice of the study area, stressing 
that the Gedaref District represented the 
population and economic gravity of the Eastern 
Region, as well as the concentration of natural 

and 	renewable resources; 

2. 	 confirmed that the Reviional Goverrent was very 
concer ned about environment:2l degradation and 
very serLo-i, about combating it, and haul already 
declared Wanu problems' to be of high priority 
in all p-oj!r'IMes of' action., He related this 
regional rmi:cy 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 Comprehensive Political Programme where 
stress had been made on the preservation of 
the environment and the protection of natural 

resourc es,
 

3. 	 made it :ui e clear that governmental or official 
efforts &-one were inadequate to resolve the 
problem, and hence he called for the mobilization 

of 	the peorle-pastoral nomads, cultivators and
 

fishermen a.d for the close cooperation9
 
coordination and integration of all efforts
 

pertaining to the protection and 
promotion of the
 

environment, -id
 

4. 	 urged the partl,.ipantg to come out with workable 
alternatives, and promised that the recommendations
 

of the Workshop would be given full (;onsideration
 

by 	the Regional Government. He repeated this 
promise in his short speech during the closing
 

session.
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3. Working Papers 

Twelve working papers were presented at the 

workshop. It was regretted that farmers and nomads 
presented no papern, However; farimers and pastoral 
nomads were presen during the working sessions and 

participated in the discuassons 

It is beyond the scope of thls short briefing to 

give a summaary of each paper presented., A list of the 
titles of these papers riigiht give a fair idea about the 

range 	of topics :overed 

1. 	 Environmental Planning and its Role in Combating
 
Environmental Degradation in the Sudan
 

By, Dr., Yagoub Abdafla Mohamed 

2. 	 Some Aspects cf Agi'o -Climate in Gedaref: Is there 
Change 	 or 1urctaation ?
 

By Dr. Siddig Ahned Aadalia
 

3. 	 Deterioration of the Environment in the Gedaref
 
Di stric t
 

By,, Mohamed CGomas Mchamed 

4. 	Wildlife in the .edaref District 

By, Dr, Salah Hak.m 

5. 	 Indicators of' E!,,-.ronmehtal Change in the Gedaref 
District
 

By, Ahiie, Mohmned E1 Hassan 

6. 	 Rainfed Mechiin. '] Farming in the Gedaref District 

By; Mohtrie, Osman S, Theirab 

7. 	 The Phenomenon of >nvironmcntal Degradation and its 
Impact 	 on Forests .t , the Gedaref District
 

By! El Tayeb A .ed Abdalla
 

8. 	 Degradation of rfie Nn, tral and Renewable Resources 
in General and Pastoral Resources in Particular in 
the Gedaref District
 

By: Dr,, Mustafa Basher
 

9. 	 Environmental Fartors Related to Soil Deterioration 
and Actions Re<'ommended to Improve It in the Gedaref 
District
 

By, Ibrahim Mahmoud Bireima 
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10. Environmentai Deoradlation in the Gedaref District 
and Its Impa,.s on Animals and the Reflec.tions of 
These impacts-, on th.e Socal Life and Health of the 
People .,n thy Di-triot 

By D: ''jt AWve! ,'ik e 

11. Reforeestnon and ' nifi :,ne 

By; S. Tahjr Q dr' kuea..es Of'fice) 

12. Envirormenti 
Gedare' To,' 

Dewtracd .i on and7 ts ImpaL us on the 

B.Y' Moh e o: n AJi Et , 

4, The Re-<,nneI 4J t:-_! 

Akno',. OF-n7 - fK,L that the Gedaref Distric t 
faces se'LUi -v'r "'ntaL prob]eros manifested in active 
desertifcutn in i:. eqw, decl ine in the pro 1ctiv1 ty of 
sgriru t ur i nq an eerioration K naturn pasture 
and of animat ,:r . - r,.>urr.. And beingj aware of 
the concom:Lw- neative I M~netn AlO cR t of life 
in the j:- nar eTh p n Le Kurasn p ha•v.e 
',nanimoasly Ins] , lollow 'nnq ?= w o n'ts,' 

1. The ir: I ; - uIul en.n, za;.revent : i aaul ar and 

>,. ,o 
mware of .orI To Cobat en; "omentl deterioration 

tn the Dis,.,: 

offi :. .. p , , fCen.es to make people 

Armm, n-onment ,,I t.o. The a .'ni of env; 

prote"tain s, s to
t eri make the local poplinace 
aware o f and c, .';,. n :.,.er e-iv.ronment. 
This shouid be . wi .Itensifir 'tionlu., rthWe 

of trie rc.e of L, • i n d'. informnation agents 
together wi t0. .. a-v, of'.cIoTic:avion to create 
and raise 'ibL , ,r. ,-; ' ,tevironnental
 

1 [sses. e Uu:L in' 6ln in
, . the use of 

firevood an:d ,,f. no .o th e use of 
alternaaLlVe ources0 of energy.. The 'lora shop has' 

also reco rrer'e] the ,.'loration of a "Tree Day" or 
'Tree Resvm." in ail. par ot the District. 



3. 	 The incIiision of enviromnenta studies as a basic 
subject in the .urricu]a of school at all levels 
to make sure thlat youngsters are, at an early age, 
aware of Lne en,,,1oronment. Its -onstituents, the 
necesslty r;o p reserve It, and the rational
 

util 2i a oI ofP its ec, Urc s
 

L. 	 Use shoul:id be made of the enay rornental training
 
oponortunr:tleL of 'ered by t;hU&Inazitte 
 of Environment 

Environmental. e., U If K by send ng some 
local school teachers to participate in these 
tralnng 'l atsu and core ha:,V-.3 ea,.anmental 

educato rs 

5. The zont:n-aa ;reparatior, and pursuance of adequate 

studies abo it the numuber-. and d1 stributions of the 
human aid ao:Lrna] pop!llat-ons as well as about land 

use and land capablit,-s 

6. 	 The Cu,.vw.rIon cf fore.sts and the protection of 

the na-GurL vepetat.ion, eso e. 1ally in the northern 
area, as' ,- orp,, :a ,-I of" fe. lin of trees for 

fl.rewood. , ua and construCtion purposes in the 

southern a rr c, f rne DA strct Cul tivation of 
trees on [,,,:rs'stlrhel;,', of vi.ja']e,- and towns and 
around watei i)oinG - :,tiouId be talcen ser-iously for 
the 	proluctij i Clueia as wel as for
 
pro tec t o n w.t the ,e sites are most
Tine 

susceptibl e to on'i rozme, ta legradation. This
 
should oe car-:, out in accordunce with a
 
carefuljy.dx,, inte ,rting
n , !-.in f all relevant
 

aspects 
 and coverti, all areas of the District, 

The promulg tion of aws and regulations to compel 
faniers to rplant r rer heiters around all authorized 

and unauthori-ced roinfed mechanized farms,, To effect 
such a ]egiaiaticn local and international
 

organizatious should be requested to provide
 

technical 'nd financial assistance,
 

http:carefuljy.dx
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8. 	 The formation of an effective body constituted 

by the Central and Fetional Governments to study 

the on gog ex[)ansion in the unauthorized 

mechanized 1.armL i th u intention of organizing 

and .zma.'; 1aLho:] tor -in conformity with 

a gerer , restrnen t, pl an 

9. The gcn<tite :Thqrcih to mae available" from within 

the count ., or from i nternritionai organizations, 

like tie, 1LFoR,,D,, the requlied finance to 

formulate ;nd implement, pina and prorrammes to 

improve the freneral environment. within the exist­

ing and planned mechon.aed fa.s;, Promotion of 

such an envlromnent may be attained by making 

maximum use of the resul t of contemporary 

agricultural research in aspects like mechaniza­

tion of' agriclture and agricultural inputs and 

operations, 

10. 	 The inTroductlon and enforcement of agricultural 

rotations i.n ail ra nfed mech-nized schemes to 

--help in combat.ng harinfu' herbs and insects and 

the introiLction of the animal as an integral 

part 	of this rotation. 

11. 	 The introd.c t on of some specialized units, like 

forestry at,, soil c.onservation, within the existing 

framework c,; the Mechanized Farming Corporation 

to ensure cooi dination and a more rational 

utilization of the natural resources of the 

District,. 

12. 	 The declaration of a well defined policy and the 

promulgation of laws and regulations to specify 

areus of jurisdiction and give adequate powers 

to the Range and Management Department and the 

Mechanized Farming Corporation to fill in the 

legal and administratise "a.,. :..mresulting from the 

abolition of Native AdminlstraTion. 

http:combat.ng
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13. 	 Every poasible support and assistance to be
 

exterded to the af-ricultural gidance unit to play
 
its educative role inside and outside the planned
 

schemes 

14-	 The pi'rsuan-,e g.v the Eastern Regon's authorities
 

of a comprehen±'ve, nterriatedI .hud, starting with
 

a general survey of the reFionar, natural resources 

with the intention or om.ii ing a map of the natural 

resources as viell as a basic scientiic document 

similar to that of rhe lind resource., This mras 
and document nhould 1;e used after :onsultation 

with the Goverlnin- of The Nastern Rejgion, to 

prioriti.ze the l.ocation of developmental schemes 

compatlbe w.th tne .1oc al. economic and social 
conditoon Then detailed studi.es of the natural 

resources in arees, of high zr.or2.t :i..d be .*onducted 

by all appropriate .'at - ts, worki ng as a 

single, well integraited team, to come outC with the 
technical feasibil.ity studies or these schemes. 

Purther consul tatton ahout thesc technical 

feasibi studies sod he made with the 

Regional Jo cinment so as to rhoose from the 
possible ., ue ilternatives that type of land 

use which so.lnz the desired erological balance 

and environ,renral equallbrim, A follow-up study 

should be mae( n d ie course to assess the 

concrete inpa,:t ,;f that type of land use on the 

environment. 

15. 	 ReconsideraTion ..,f the niture and timing of 

agr'icultural .,iticns irIpe 'T,- --chanized farming 
venture to render itien mor e suitAblei to the 

climatic conditions a!nd the characteristics of
 

the oo.. :.F ttm sec±..ard cli.matic regions,
 

init.iat-iwrz 1! 	 Social16. 	 The in lhaforaion with the 

Anal.ysis Department, of a study programme to 

http:studi.es
http:prioriti.ze
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follow up the changes which occur in the physical 

and chanical charqcteristics of the soil as a 

result of' The ,.oritinuous and intensive utilization 

by me3hani:-ecd farming, 

17. 	 The formation of a high-,- eve]. committee 

cons.i-,ui ti x (i Central-"er,'esenratives the 

Goverrrie.c t, ReO;.onafl Government, the Institute of 

Environren-.al Ut,dies of the Universi ty of 

Kharto1m Me:<-jani.zed Farming Corporation, Survey 

Department, Soil Analysi.:. Range and Pasture, 

Wild L~fe, Loc.al Aithorities, and the Regional 

Farmers Union. The i'rint, toj, of this committee is 

to survey and 3tudy all areas of unpi.anned 

cultvazioa an to make re.ommendations about the 

optimum uti±iza),_cn of the available natural 

resources to the anprp ate authorn e to take 

the suitable de,i-ions by which everyone should 

abide. 

18. 	 The M,chan.zed Farrming Corporation should continue 

its apl. _.eJ research to establish ways and means 

capable of raising the deteriorating productivity 

in mechani-ed farms, 

19. 	 The Mechan.. ;ed Farming Corporation should be asked 

to exert moi,-. effort to ,-onstruct the basic 

infrastructLai . s such as roads. hafirs and means 

of comunication -n the areas of mechanized farming 

in the Dist, ...'. 

20. 	 The provi sion of adequate financi,.rg for the local 

small. (poor) rarmtrs through the formation of 
appropriate societies or the establishment of a 

farmers' ban to enable them meet the costs of the 
agricultural operations and the planting of trees. 

21. 	 The re.-establishment of the hashab (Acacia senegal) 

areas which have been transformed to agricultural 

http:financi,.rg
http:Environren-.al


sohemek. vhrough 0,4te ntrodj,:' tion of the hazhab 
tree in Ole -. 10p Pc tatlon or: through inter-cropj. ng 

22. The resae:'vva tj.on ; .I: r a :.j re,"ouar.mnded 

to be ,l-ciar ;. ,er e rit t, ad thpe peseri vaton 

and rehabi: t , *: .: :.: , .: 1i , 

protec ttve , -

23, The encourag'nent t I : u 

al terrlt2, t,as an xmtflo ' 

24. The replannin , ni, r e ,r,..r-. r .. 1iL zed 

agrlOultu'r a'-, ' e(- , . 

inscead t 1 n,. t1rn ,, 
that . L' rn' e , , n el) medo per r 
in ac tic, r. ". at-,j ht.bnla ,' rh t epns. 

25. The re ..p .c',t i re. i - ic, w p.c, u ,r the 
U ?-PE- .I , i d ,t. i t , ,C A­

aver 
1N I 1, , At ri, -- tifat e 

of. po .' -e than 10 cm, 

I~e~hF.,t D ,.r :e th. er[ iPl. IrF ,' t rj-t. hZ-( .; 

dire: .... , . 3 e " h 1L)Ot 

a gc-od mitzit~ hc fat 
etvO~VPiLh i .17) 1j or) ( . I ; L Ln at 

.L enl, L :c. t.z[, t • .l ..: [i l 70l ; [ ",f, I1, i.)E.-Pe 0 I 

Gedaref Diit ' : ', i ' ' l t , r of. 
the Regiont<,: :. :: , , : ," ;r,e. ,-. ild, 
if e p,: i en t, r., -o-, rc ii !,, r eL1ori ended theestao l rrjnlert , ' .. - Adrt~l::c a i:lt; +,x .ta' n~ in the 

Regio n 

27., Every poasibi care h,i, b i. i or the paistoral 
resource grn n2t,ioid org. Ze , f.astL resr,- Z.'.iT 
should be p;'. e; ted, and gi i.anp areas should be 

O-l 
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extended and their quality promoted in the 

Butana area to help release local pressures and 

suflferings and reduce fric Lon between local 

cultivator s and paztoral nomads, 

28. 	 The introductrion ol' fodder crops in the rotation 

of me-.hani':ed farwl,, 

29. 	 The expansion and intensification of hashab 

eultivat.,on (for bothiprotection and production 

purposes) oe.ther through taunga (which is a kind 

of inter- cropping) - ;-!ternating belts or in 

separate and excl'isie schemes, or through all 

or a combinaticn of these methods, 

30. 	 The workshop has acKnowledged and blessed the 

decision of the Reegiona]j Gover,*nxent to promulgate 

laws to organi.e graspnnj and its decision to 

demarcate a ra.zing lane (north of' which all 

types of ca/itivation are strictly prohibited) 

and has caia el for more regulatory by.laws and 

me asu res. 

31. 	 Since p.ann-nr constitutes the corner-stone 

in the irtefration of resources and their 

preservation, the worishop has recommended the 

prompt foiratin ol an environmental planning 

agency ano -,he ,rompilation of' a guiding map of 
the natural 'ecur'.es for the Gedaref District 

(see 	 recaommenlation No. lL), 

32. 	 The protection cf existing tree belt between 

Simsim and Umnm 5crnat, 

33. 	 And, the central ?,inistry of Energy should finance 
the establishment of forests in the Eastern 
Region (particularly the Gedaref District) to 
compensate the Regi.on for supplying the other 
parts of the country with firewood and charcoal. 

http:ecur'.es


B. TWO RECOMMENDED PILOT INTERVENTIONS
 



_PDB. TWO RF"CC'OI ,-YD FILOT INTERVENTIONS 

1, Establishment of 9ha.lter Relts 

Generalj Introduction. 

Rain fall nnd ,'NhLer frnm otier sources lave an important
 
role in ecosystem ve rula 
 ioGn 1n 6emr-r.pid and Favanna
 
areas, Wate r 'ts generally a more 
 ilmt in fuctop for
 
plant growth and levuolapaent than 
 soil, topnography, 
elevaton c1.'+bu -
DoNt lc fq rtots Hlowever, these
 
IActors ir:ter t ,v. th 
ecL other und ie.d to further
 
compli -ation, *,,ben the,; ae. t w 
 t the ,, anrl
 
intensi!ty Qf : :niyPQh.oth m.&': Ci ;-. j 1--,
 
Unplann'ed 
 . . % 2. of th-e rer.-~>: n] resources
 
haS led ,1 . QVU,:: C of plait. rver, scr1 erosion
 
and ' . verprazinu. unplanned expansion
Oesot-

in traditio:, 
 Pnd rech:u n ed agr2 cultuie.tree removal
 
and fi r tc ;eimmajor fantors audiur Lcunte 
 deterio­
ra t ton.
 

The nedaref ra 
'.hns soils of moderate fertility and
 
sufficient ru . , efrrp ,r-ucton Ho';ever, the 
aevelon2;rnL" ,:,. I.n7 an! rad ttonal agricul­

.....: u"ccornp0'- d s. extensi ve destruction
 
of the tree , ind. co 
,er This in turn has influenced
 
plant - soil wn r relatinc.Fship "nd (muscd 
 not only a 
drop in produar iv -. level hut ,nrso creat.ed many desert-
Ifled spots M. chu ,ra The lack of soil improvement 
meaurr. to-ctbey, w, n ,thepbrene of tending operations 
for crop producti on Live enhanced nis degradation process. 

it ;s Impapar ue o, ' oi..ate intervention should
 
take place to ze~may 11.4 s.tuItton The introduction of 
a rotation policy, laws and regulations t lher '.',d.th
the 
establishment of a Per es of properly desiged shelter 
belts are among the msajor fa: tor; to Le; considered. The 
present study anioudes the in trduction of u series of 
shelter belts on a %rnallarea of i,? ffeidanstogether with 
the estubllshmert of 
an' enclosure for monitoring plant
 

/-b'
 

http:creat.ed
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growth and developmen,, aid rccondiog Improvement measures
 
afforded by prote;ttoo
 

(1) tIc1iter eit Fx-.r :pental1p-o 

The Introyuet i.n er oue] tv' bel ts in rainfed agricul- ,,.A 
rural projectis , fcirtr -T multlple land use approach. This
 
form of ar'ro. ,-
 ,tr piiai i, a,, cipated to raise
 
productiv.ity 
 "~,. ;. soi ifertil;ty and improve
 
water balan,_e 
 mr.- u 1I et, am.noiirate the climate by
 
reduclrLp wv.tHu .
 ,erUng terperature, The
 
reduct io 
 of" : I nrid ,i'c:ce so 1[movement curb
 
the deser ,, ,me',. .he wo:xl 
 and ot ler tree
 
produc,.ts dce 
 . 1 r-v )e'I5t t' t e an asse t
 
ove- ar.d a oe ,, o 
 "
 

HowevJer, t'- -ralt -. f she !ter belts under rain­
fed ,r r , if 
water auiJil ab ''*, e I 

,fC Ixtc. tIt:.es related to 

t the u t a .phase of tree 
growing, Ath _.' ' ­:%- ". C mm of rainfall is 
adequate to , .r ,Th('', anr somie exoti.-, trees, 
some prerautf,.y ' a be taien into consid-, 
erat !on for ai i,. a lbe'an achieved by 
considering th, 
 .. [ i-,a
- -i !ns, 

a) umping wa... , R: vr .. cra Iexpensive)y
 
b) water .har ,e,-O.:'h-. '. L fpr,'per drainage systems
 

foll' :wead . - . ' A,. 1 6l
 
o) adopting 
v .', i systems through
 

harvEstiqn, ,,r 
 , rimc-'f and using it directly 
for crop a d t,- j'j..,, r, 

d) spread irg Wa t,,,,i d-vertirf it fram its
 
natural 
 - .. rnau.in )cAr.t over adjoining 

fields, 
e) utiliz j.ng the ;e:-'.-r VO ,ur e,. of the people 

l1vng neat oy th- l-,jec to water, the rwly 
establ.'.shed tree Iinog by animal drawn carts 
carrying rain water f' feas:.ble), 

http:roduc,.ts


(b) Choice of species, 

The choice of siecies .s governed by many factors 

including 

a) s:_ o,., i i. adaptation and climate,
 

b) usufulness as a shelter belt 
cofnponent, 

c) contributilon t: 2ncoame generated fr,.'m the area, 
d) freedom., from disease., affect lug aigri ,oul tural 

crops.
 
e) improvement aft'or.lei t micro 
 bL tat thrugh 

flLtrogen fixat.,-on IiamIuS . and/Or O ierm olA':U 

amel.iarat :n- t . 

on the bas s of above ioiert. oei. '.ndigenous 
and two exotw-Le- iave been 'ele~ted for the forma­
tion of a ser, rie-tter Ph(e- - be'ir, s. sneoies selected 
include 

A. senega. 2 trees/rcw 

A, seyal I tree/ro/,
 

E Hybrid 'Missour!) 2 tree/row
 

E, mIc_I'heca I tree/r ,
 

a) .aeneg, .:aoble of nitrogen fiAatl.on, good 
for .camel .. ,. a source of wood and charcoal 
p r lct ,i an,i ao. ric,t,rne gen erator through its 
gum prpc'dw,. . Po t,' reasons it Is suggested 
to ,.w'nir',1.7 .J'-.,;, aach row. 

: tid:genous 

a good z'ui,,ce 


b A. seyei. s 4- I:.ng species and 

" . wol and char(.oa I production', 
c) the t, o e/ot:" ..ecths are selected for their 

growing ch'a,'.t as well- as for their 
ezonC, i!c ,jnontilthro..gh pole production. 

The sp-r!., ?rd ,-, be:,el ]op>:'e harvested 
while the other Iimidenous spez;es are standing. 

E, Miasouri (hybri) has been grown successfully 
under rain condition in the Damazin area at both 

Khor Donya and jebel cIarri. F. microtheca is 

http:char(.oa
http:fiAatl.on
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anticipated to 
thrive under 600 mm rainfall
 

in the initial phase of establishment is well 
looked after, However, both species are 
suscept 1- F 1. termite attack, This can be 
overcome by dipping the seedling roots in a 
solution of aldrin prior to plantingrE 

(c) 	 Comjutatono stock
 
a) planting space with.in and between 
 rows 	 is 

3x 3 r 
b) number of treecs/row is five 
c) height of the tall species (H) is assumed 

as 12o5 m, 

d) distance between the shelter belts is 20 x H 
(20 x j,-' 5 . mo), This is to be utilized 
for croi_, pro-.hztion, 

The fcea of 1000 feddans can have the shape of a 
rectangle of the dimensions 3500 x 12C00n taking the above 
into corsideration we can plant 14 sets of shelter belts 
along the length of this area. The sugrfested spacing gives 
a total of 400 trees along the width of the block. 

o~ 4C.! x ', trees/row x 14 sets of rows 
= .0-.000trees 

Assuming ;')at there are four good rainy days per 
season and if saY, transplanting for four days is afforded 
by each one of the rainy days; then the manpower for 
planting can be coii .*uted as follows: 

4 x 4 ; 16 planting days 

If each man can plant _J0trees per day then the number 
needed is:
 

x (4 	 x 4 x 50) 800 
x ,000 15
 

The number of seedlingc required to be grown in 
the nursery is estii:ueted as 40,0C0. This takes into 
consideration a 30% loss as germination failure together 
with 	other sources of mortality,, 
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Cost of' raising seedlings in the nursery: 

Ope va t on S - 0o,t ]oo
C'Pati seedling,s(Ls,) 


Purchas: , -'zd .0.65
 

Cost of silt 18oO0 
p.illlnff polythene bags 6oo 
Ped prepuirat ton 4,00 
Cost of irrigation 1.00 
Cost of hand sowing and 
singling 6 00 
General mai n tenance 4000 

Total cost/lO00 seedlings 75.65 

Total cost for 40,OO 3O15 

Cost of transplanting 
Ls.20 x 4O (thnasand) 800 

3,815
 

(d) yields and Income
 

Of the trees Irrown in the belt 40% belong to
 

A, senegal givinr 11,20c trecs,,each of tihe other 3 species 
is represc,'d by 5,6OO trees, Gum production starts at 
year five an(; ves maximum production at year eight, 

Assuming that e'... tree givcs an average of 0,4 kg/season 

we get 11,20o x 4480 kg of gum arabic- The two 
eucalyptus uive sileahle poles at, age ten years, The
 

utilization of A ieyai for firewood and charcoal should
 

be delayed to afge years when the eucalyptus species 

have coppIlced well, The income generated can be computed 

as follows. 

A,, senegal 

4W480 h10 . 112 kontars 

Production for 5 years z 112 x 5 = 560 kontars 

Income genurated - 560 x 20 = 11,200 Ls. 

A. seyal 

The stockingv of thi.s species amounts to an area of 
ten feddans. Each feddan yields 15 cubic metresof fire 
wood, giving 10 x 15 = 150 cu.m. Income generated 
= 150 x 12 = 1,800 Lso 
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Eucalyptus spec IesLs
 
l,200 x Ls, 
 168 00068 

Total income .generated LS. 

A. senegci 
 11)200
 
A, seya] 
 1,800
 

2 Eucaiyptus species 
 168ooo
 

Total 
 18100o
 

2. Enclosixre
 

Monitoring hange in vegetation cover amd habitat type
 
can be achi ered throurh excluding activities of man and his
 
animals frcm a certat.n reserve area. 
 This can be achieved
 
by fencing an area of 2 X 2 Jon, As fencing is very expensive 
other pr.c tectan stptegies can be considered, Such protec­
tion measures are an'-.1, pated tc,
 

i) Imp.rove planr cover, 
I.) increase spe-ies dLversity.
 

iii) reduce runofl and 
improve infiltration rate 
of the
Scil ,
 

iv) give protf:t
.on to adjoining agricultural areas, 
v) prevent soil movement and desert creep from 

neighbourznr lands, 
vi) promote environmental quality.
 

(a) Lethoiudiogy 

General back[Tround
 
Protection measurer, should be preceded by a complete 

inventory or ex-sting ve-retation cover through assessing 
density; frequency. per cent cover and 
general habitat
 
condition, Soil analysis including chemical and physical
 
conditions shoi ld 
oe considered, Wind sp~edgrela tive 
humidity and evapotranspiration are to be assessed, Species
 
which are adapted 
bx the locality should be selected 
 or
 
seeding and/'or planting The introduction of grass 
and
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tree species should be based on previous knowledge about 
success and adaptabil ity to areas of similar potentials, 

(b) Improvement Measuree 

If seeing in tot, some sl1 working 
might be neccOssl-, to ensure saccesSful estaublishment i
 
this includ_.-j.i-a ow pi.ouA-, ng anid 
 r~dcLng, Seed source 
must be from th laoa ty,i oi-' cm areas with smilar soil
 
and envirorertal chorater tico 
 TeSt'o, ablbl ty,
 
germination per ert 
and purity per cnt 0houid be
 
conducted before 
 seed ing. pue s tr[w:np1ret tmcnt may be
 
necessary for sc nie species and these 
may include s. rt
 
fica Lion, soak inr 
 ) n hot or colJ ,ater an or troatent 

, ,with co ,rentral-ted . c a1t 1,1h : r.'i , Iate tinme
 
for seedin, is 1,ez-y o, a,. 
 forcrmi-ratiox: .spec, ally
 
as rerards t iaini., v th h 
 ra ny 'I :, 9u[)erv:si on and
 
record iNof 
 .c at - ucc., 2s' neces ar.y for as,-seSsinlg 
the necessity fr roe, , ard,,'r heatzrp Lip wih seedlings 
from nusery ,<t , 0ur'rnested.. ,es. S or the project 
innchude A- O,CS0 va! pr'OS;p ,S ciIo albida
 
together 
v,,,h , iodder speces 1-1;e m:xture Dt -pesies 
shouia be ­ ara,-.. rdin.:e ,'nth the ex:,st!ing pattern
 
of Lp ccos -: ' li
the area. Maxmu-n benefit should
 
be dr, frOm k n,,odge 
 of the terrai n this includes
 
contol', c Ieva,: 1 1 
 types anci mo'lTmcnrIt cf rain water.
 
This is impor, ant 1r:rater 
 harvest lng and d;version to 
max:nvise the bo. , ex-stlng waL r on the aroa, Rain
 
water storage sb- i 
 . b-e taken into consideration whenever
 
ffa--ible.,
 

(c) HelpinF facto for project success 

It is importa.t to .:i' te the iota], people to 
participate in ,.5 pV1j-:-;. Th e,e in defraying 
expenses as we V as :,00te2:.ng the area, The farmers and 
healsmen are an impcr-nt oi;ptor, tof (.his project, Joint 
meetings for delineating the project arera and catering to 
access routes for htuman and livestock are necessary. The 
participatory spirit can be ra).sed by specifying sharesfor 

http:00te2:.ng
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the l(acIl people frc,, the outccme of' the project. This 
can be in the f orw of crgan zed grazing, rig-hts based or,
specifi c rraz ing !ra ija, rnTit, sy- e s This has t ake 

1.onned,into rri 1,,l Ith ,,rcy rjF capacity of the site. 
-1,( .h _!, i ' i ,.- ' ' c, ,t:n enc ,urage the local
 
pieople to ,tier
crax ) pr'ute (tr:i areas in many parts
 
of the itvea A Pl'optri, s.ywtem of i-ota 
 -n J J:.ieferMent
 
cofAl be r K*',,I ohe a ,n, erve as 
 a r"a,.n(e j evcoI Outert and 
I i;:p aOvt-al~unt pro 7riiILC IX; asea v:ar, t.he t , en iOdlUceU
 

from thes- on :.].,!- n, -e hrvested 
 aid di stributed
 
among the lozal neople after subtracting the cost of
 

productII ­

(d) Dethod of Protent'ion
 

The protection struLeLgy 
 csn be outlined as follows­

1) Proper]y fence 2 00m at each corner of the 
2 C0ox oogm This helps as demsroction of 
the ares as aweI! as affords partial protection. 

2) Establish four patrolling points where tour 
guards give pr,otection and supervision against 
man and anirrnl dwan-e 

3) Tntrc< ,-.e 1 -_ve fencing by planting trees or shrubs 
adapted La the area, 

(e) Co of the project 

LS, 

Cost of seeds und seedlings 2Aoo 
Cost of seeding and transplanting 1, 6 00
 
Fencing 8 00m K LaiolO 8ooo
 
4 guards X 
 Ls-80 K 12 months 
X 5 years 
 19,200
 
Total cost 
 31,200 

(f) Income and output 

1. After the second year of protection this 
area can support 400 sheep year-round. This amounts 
to 400 ton of forage per year. The value of this forage 

amourts to about. 9;nO0 Ls,. 

-. -~q'x 



2o Returns fritn f1rewiI, charcoal and building 
materials can be etmated as foilovs 

L6. 

1,500 -O5,OOO 11, 
0,0oo0 sacks of .har':oal x Ls,5- 5t00O 

T,ta 1 215 , 00 

This justifies the incupred expenses invested in 
this pilot interventlon., 
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APPENDIX A 	 INDICATORS OF TNVIRONMENTAL CHANGE 

IN GEDAREF DISTRICT 

LAND-USE
 

A. Pastoral 	 to Agricultural 

1. 	Herd size
 

2. 	 Grazing areas 
3. 	 Population of nomads 

4. Change in 	 location of pasture 
5c, 	 Legal and social conflicts between 

nomads and cultivators 
6. 	 RuriL nomads and nomads in town 

B. Traditional ,.mechanlzed agriculture 

1. 	Number of feddans in traditional 
agricli ture 

2. Number of 	 feddans under mechanized crop
production
 

C. 	Forestry
 

1, Number and size of forests 

2 Species variety 

DESERTIFICATION 

A. Physicai 	 Indicators 

1. 	Soil Indicators 

a. Effective 	soil depth 

b. 	Soil organic matter 
c, Crust3 

d, Salinizati.on and alkalinization 

2. Relative 	Reflectance 

B. 	 Biological Indicators 

1. 	Ground cover 
2. 	Above ground biomass 
3. Key spec ies-vegetation 
4, Key species- animals 

http:Salinizati.on
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5. 	 Domestic animal populhtion 

n. 	herd composition 

U production
 

. f- .eid
 

URBANIZATION 

A. 	 Infrastrucure and services
 

1, Ho -si ng
 

2. 	 Health and sanitation 
3. 	Education 
4. 	Roads and public work 

B, 	 Rnployment Opportunity 

1 	 Primary sector 

2. 	Secondary and tertiary sector
 

Co 	 Development of Town and District Government 

1. Administration
 

2o Police and Fire Protection
 

30 Co'urt System
 

hI. Social Services
 
5. 	 Crime 
6. 	Urban land-,use 
7. 	 Industrialization 

D. 	 Migration Patterns 

1. '".owth rates
 

2, Dt:miographic
 

SOCIAL INDICA'm;RS 
A. 	Change ii) social structure
 

1 Effecf. of migration
 
a. 	settlement patterns
 

2. Change in family structure
 
30 Change in the role of women
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ECONOMIC INDICATORS 

A. Standard of living 

1. Housing 
2. Nutri tion
 

3,, Education
 

4. Social services 

B. Availability of Goods 

C. Subsistence ,,s, Market Economy 

D., Income and Sources 

WATER RIUATED IIDICATORS 

A. Physio chemilcal 
1. S,spended matter 

2. Turbidity 
3. Transparency
 

ho Colour
 
5. Co nduc ti vi ty 

6. Temperature 
7 PH
 

3. Dissolved oxygen
 

9. Biological oxygen demand (B.o.I ) 
10. Chemical ongen demand (C.o0,D) 

11. Phosphate 

12. Nitrate
 
13. ",;itri te 

14. A'ino ni a 

15. Current or discharge
 
16o Pot-issium
 

17. Sodium 

18. Calcium
 
19. Magnesium
 

20. Pesticides
 

21, herbicides
 



201
 

B. Standing and open water
 

C. Groundwater
 

1, Depth 

2. Quantity
 

Qi~1ity 

D. Rainfall
 

1. Frequency 

2o Duration 

3. Quantity
 

E. Biological 

1. Phytopl ank ton 

2. Zooplankton
 

3. Bacteria
 

4. Protozca 

5. Benthos
 

6o Fish
 

F. Health
 

1. Mal ari a 

. Dysentery 

3, Bilharzia 

REFJGEES 

1. Tn rural camps 

2. la urban areas 
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