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INTRODUCTORY NOTE 

Residents of the Uman yaddada Area in 7astern
 

Darfur, li]ke any oteUre in their ccmparstivc latitudes 
in the audanusn-sahcli-cn Volt who previously practiced 

a sort of farmin" whicD. enablcd tl'cr: to restere the 

soil fcrti]ib, ar ro. vuffierir ' o,. aom relf-pernTetuattng
 

cycle of Grou,. ,t, deflOrPus ta tio.n, S'.Ort.efali fi'lows, loss 
of soil fertilityi an!] declini crop yiuLiP. Their 
future ,ell-bein, ap'n! ln . y ccn breakigF this 
cycle.
 

peforc the currcnt dostructiwv. cyle began, farmers
 
grew millet, A orphu., -7roundnuLP, sea 'io and watermelon,
 
all adjustrd in a ,ontion of 3-Ic years which allowed
 
for the pr,.-'tico of coo ara:i.c pooduction. This prac
tice allo.,1 .".i's to unrn cosh incosu by selling 
the gun " f'I/'or ezI'ort an!- simultaneously the 

nitror, n-rfiv ng 2nI so i-,i' t ,ro.. rtic of the
 

trees ru:ato.cl the fc;,tility Of ' - soil. The advent
 
of drought clt.ti(,i- in ttin "la,aiuud L, plo.Ju!'tic
 

growth, inrcr ..a. Il .md[ for -lul an1d nressure 
for more ocd prouuction, Lis led to docc:ased periods 
of fallow <rd hunce t o the rer.,val of the vegetation 

cover and t,.. disnmr tlin;,g. of the top soil layer on the 
Coz sards. Thu ultJr'at result of this process is the
 

reactivation of tho oronoli.Oatod scand ludunc- and the 
enharcument of the moving sands with all its ecological 
and socio-econoric c;Ohsucqncus. 

Docreasin. inc onc has forcl the local population 
to resort to othec'u iternativs .hich in turn add to 
the process of' ,uP'rAtion. At the sase time prevalence 

of drought conditions in th, northern parts of Darfur 

and Kordolan has pushci into th. area undor study nomadic 

herders in nubrs echinf for pas Lure and drinkhuge al" 

ing water, thus in ie ,.sifyingy the ongoinF process of 

desert ification. 

http:ru:ato.cl
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TL e ern'ir, ci rcun,,.s to-nc(s howevor, receivedfor a lon7 tiio. no corallctive oca..rcs it alI. The 
M'Mot,.neus of tihe arA Indito Ii',sh eni onrnntal 
conditions havy sheltred it from any attainpts to 
211,, ur : tU,: C Ope u1311. 120ia.'0n iti of i0 2tr- ction. The
sliorawlic ntt ;:1otv to (Ou.nt rMc',c ,'otification arl 

1.f~j'tcio r 1j ii oti 'J' ,N'YL theicoun.try since 
the cWl,v' ,'Oti', WPC no[1 ].t in tlin a10. EVfln the
M',a'st u T'1 tc,.i.. c<.tfii,' t d . r'ti ticit i ii-n: the sudan whichwLs Tp;,' 'mOit 1Y;, thL Wi n'-t, o AOfriouIturu, the 

iou,! ''c.,. P O P u (hConil, tud ya7tions 
Environynt Prao-i- nn! loveJ put pc'r:.-:i and the
Feed and LizchiCzLu', O ( . , tieo' di. riot MOM.lude this
&rca1. The rusulti,,]. Us rt ncro ce/nt rcntrol ar2 

uhalil.,tion Pro., .. (r7-AR) wan Lct ilt in this 
IrOn dUsl4it PV1i,4'. c<atPji1'tiy O1' thL nr'e- to
thc gum. r ic nrhqction. Fens of its th;r.e sPUub]rojects,
-nnd duns ';,tion, n- 4R 1 . lishmr 'nt -tr rUM 
belt r;c ];cA I r a p, , < ron'.im " - ,- i i ' s 


This ,.'s.: 
 n.f 'vu.r]. :is vorcc,:rr d .'W h s oru. nopr., cts
 
related 
 to t.. Phyrjc' n. r-- 'i2 1 .,rnvjrc1nt of 

le,,o ... . . : ', in, fQ VII rfD ,. The work is an 
outgrct, of .s,-,rch on anvi rornwt" l ch-in[s Ls caused
by Drioluy 'I'out CO 1,0o" aid the irri 'onal 
in OMrPLne ,' man. ft is a joint o.t o' We I7. 
(Institute of Fnviron:.t'l Qtuius) of thu UnivuP'ity
of Kiartoui o Cr-P U - ,ipitT inj 12 U.-. It is
prcpa.1,d UPC hui it,, . i ; ,u,,' Pr. [or ]Itrnational 
Developnwzt. It is." ri':' e ! '].T. .A. (sirP',Ponmjtal
Training una , Cmcvit .'. ALticaW) ro,'ni::n 1 the Sudan. 
It COVC' OiO f.& t SiIUS ca CL;,e AVo&,l'000OU17Mi3 
ilv'rltorY and 'onfkoi.. r! scrch in tihe country.
 

This purTi-i lar situ: M:rds cuot wor 
 its reir:otencssfrom the centre of dcvelopwnit ii Ea,<turn qud,,un and for 
its harsh cN;zironmuntal conditions. It is well character
izd by nur<Icct dsipit: its rather unique historical, 
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cultural and political backarounds. Rapkil changes, 

particularly in tKe last few decades, in the sphere of 
socio-econ.owic life, Lave left their impacts on tie
 

natural rez:ource nndapopulation dynx':cs. Accordingly
 

the area is ouwi to be interes, in in 'aiy re ::,ects.
 

Ths Vork: io, l rily coy0)0o e of thre inifl
 
phases complementing euch other. The first phase is
 
mainly resource inventory report whose main objectives 

are to pick up the indlcators or change : <id to review 
the physical and non-physical conmonents of the area 
in the past hurlred years as a foundation and background 
to the present situation. por monitoring purposes ard 
fornsla ion pntusre this phase is extremelyof nIon 

important. in this respect both environ;,intal stimuli 
and human responses ape taken as the main focus of the 

study. 

Materials collected in this phase are presented
 
in part one of this work under the heading of a Basline
 

Trend Analysis Report. Easic information was gathered
 
from the Civil Pecretry Reports of the pritish Adminis

tration in the Sudai prior to the independence of the 
country. Other sourcas of infiormation for this part are 
Sudan Yotes and Records, scattered administrative reports 
and information fragmented in literature. It is worth 

mentioning here that comprehensive data for this area 
are completely lacking .'which suggests the urgaent need for 
intensive investigation. The findings of this part are 

stummed up, assessed, analyzed md displayed in the form 
of texts, maps, figures and tables depicting the natural 

and human factors relevrnt to the problem of environmental 
degradation in area. is concerned withthe It three main 
spheres of inquiry: 1) the ccoloical structure of the 
area, i.e., of intoclassification the area different 
ecological tmits with different resource potentials;
 

2) Landuse inventory mainly from LArDSAT imaging and 

aerial photos (arricultural statistics of the Ministry 
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of Agriculture, Pood "12d Natural T0n(ourccs are
compl:t~ely ii'c]:in,Jr this cir a) and 3) huiaan ecology
aS an actual ijlj t-ato 0 of ccoloficl ajation in the 
area, I. ., 5 ,:OS.,',tof the h1rnal. assets and constraints 
as wI. 1as h.ur' st ttlemants a i conditions of' infiastruc
turej. 

Te second phase of the a ,udy is mionitorinc of thephysical and non-physic! compon(nt.; of the area. It is 
essertially l'ased on pias!c e :-:nJ studiea the indicators 
selccted th irin. LY' for thi :I:cci-, ph were 

collected throur h fit-ld 


.ia mainly 
rcncam-h conlucted by scholars
 

with different ,oaden,'ic 
 ircurts (cliratoloc-y,
 
flecteorology, 
 ,, o]. /, picdolomr,;, ucolo..y, agr-iculture
 
anima;luaba;.t 1
 ,- '/droi:fry, ru1al Jcveloirkn-.t de:,rc 1 raphy, 
geography, sociol.y and ucononjli cc). Apprrach, methodology
and findinago rI 's p as ae,, pivcsentad in part two of
 
th:is work uii1c r Lhr(ic-
 . a of'nvirnlve.vtal ,1onitoring.
 
This pa.,t i. mAnly l 
 n asocs'loot of tIhe data
colloctAd i, the 1elu t.ro. }har:us, cm old investi
gat ions . Tolr- L1 ' th er(L one it ji' 
 (j h the main 

fa r s c o . - iui a cii
trloorur'c Thc isa-rn r : oi ;1t41. nnt.a totu d 5" 1'pa'ronnta10dgraltl y ".A th
 
the a.;m of Vcrr:u lat futurr. plan. to correct the
 
situation 
ir the area.
 

pha so t ,e 
 is coneerne,? v'ith the or'far izu tion and

condurtion of a rogilnlal sun nap at Uirin Kaddacla torn,

the ecn tLi (f the study aiea. Tie 
 mu; toLieadisseminate
 
the ]knowledfre 
 gained through thepreviou.s phases among

the local ir ':ttr. The nice :!,r- of sciertists from 
different acemiic diaciplir us at centil !,nd rejgional
levels together '.*,:it! theu actual aieCted people 'iAtlhin
 
the affected 
 nrea ics toni;nu to add new scicntific
 
perspectiv,.s 
by invJkcctirtin degradedJ nd descrtified. 
areas. Objectives mi re-ults f Uiis phase are presented
in part tiree of tis work. This part is mainly composed 
of' the procecdinfgs of the scnr:inar and the proposals 
formculated by the partici1.its 2 r thfuture developrvnt 
of the area



It is worth mentioning hlcru that each part of 
this work .vas pyi'-imrily a stzpa-autu task 'ith its own 
approach, mcthol olory, r [ults L-1id conc luJ ions. The 

',tlree parts arc Ly no m,.-a contradictory but rather 
comiplcmentary to each c ,i er, reflectingr the situation 
in the past, the changes tak ing place at prcsent and 
the transfcrm'tion poteritialitics and posSibilities 
of the future. Therefore we can safely regard part 
three as the sumnary and conclusions of the whole work. 



PATRT eVF 

f. f[T jc A
T 

'T'I T7 RT 

L_. INTPP{Y]u ,T TCO!7: 

The U:: i >r j,:, in oiti,,ern Darfur, 
has rovia in ato p.i~tic;: 1. ,: tocnha t. x:, ta ttractive 

cnivirorzrnntai moitoring(, 

Tvhe area is ver:y re-ote and las been a sort of back 

water elten ignored by development work, Data about the 

area is not cr'y quite limited but is also scatteied 

thr.u;_,out many aamplilets and reperts, There is no 

cc!,prehen:: i -,tiy alcut this particular area. Thus 

rathar tihan Lcein a full blown baseline/trend analysis, 

th.s Pav'r i2 :,,r of a feasilility stuly to see what is 

;ctu~ll:: there 'd whiat potentil the area has for a 

0 0013 torir ) Fo rf 

-,tut, i e is dominantly a sandsheet forimition 

rou01 J s.: os t rn we st by hills of the i'ubian sand

toe ' ,tie,. This sandsheot is located on top of an 

unr-,errrounl 1,t.er basin, There is no surface run-off in 

the area. 

The study area is r.c r!I;, chsain . of central 

])Drfiur hi hlands thus etpericnaces a relatively lov;er 

amount of' rainfall than other, places -n the s.ae latitude 

(5oe climatic description of' the area in sectiOen TIP of 

this report). 

The stud.' aCra is part of what is callod a sedentary 

zone located be teacCun zones of camel 'Dv.'ninu, nomads to the 

north and caLtle owning: nomads to the south. Theref-ore the 

area is clus'tered by a number of settlements, the ),,.ation 

of ,.vhich is mflOt Lon of :ater availabilit and .,r.ness 

to the trarm orttirn routes. 

.
The stutrl io.natoi Ly the perti tribes 

%vlosemem.eraat.eoned to a sed entary wr y of life 

and are mre: tt.cl to their ]-c,ds than the other tribes 

to th( n r ti: , i cu LI * mui : r t, L ofcto i ocurr tee n the 
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sedentary-Berti tribes and the mobile tribes, since the 
settlement area of the former separates the KrazinC area 
of the latter. 

Pe tat ,Otticicen t around water soupcts has
 
induced over-.' t.oc:i ng an-
 si ons of desepti:i'iation, the 
result of "; K". Q the decinne irnportanc, of the study 
area as a sclentary zone. This is evidenced by the
 
r-activation of the 
 goz sands which result Glan 'Mcflation 
ad sn . nccunulati on processes. This, in turn, has 

resulted in the reduction of cultivated areas, forcing
 
a movment tev.ar 
 tfo!iLe> of reserved lands. Satellite
 
photos reflect clearly "N-S" strips of lands, with
 
brirht colour -:ithin the zone of the wool land savanna
 
(Combertum Coridofanuwn-Dalbergia 
 Albizzia Sericocephala
 
woodland savanma). Tn addition, 
 in this woo-dland
 
savanna 
 zone of tin study area there arc a nul or of
 
isolated isIadn 
 ,',ith brigh t colour suriounding the
 
settlements This indicates t"i 
 th~e r~ated oltiva
tion of millt , _-Iundnut-cu t' ann 
 c,.ifti without 

practice and fallow. j-rinds 
 03 car.. tho P -ctvat.on
 
of the Roz sarr 
 S v I Acreasce the mi o cusCpfication. 

The Mt'ay arc .-av once papt c the transoortation
 
zone crossed by west-cyst and outh-north routes. it was
 
a thrivinr comvercial aroe 6p year,- a-o ;'n lorry trans
part to tic nest n:a focusod in the re"ion pvrr. the end 
of the 195P's thr-u,-i. the nbeginin of the 196os Apastic 
changes occurreA due to tie openin- up of South:ain Darfur 
and the shift eV t he trnspor zone sco tihward , fls by
psrin the study alej. The significance of this develop
ment .vill1 e elalorn ted in Part i, 

The main hypotheses .hich this baseline i.<1 vrt 
should tc-uch can he -,m,-,rized n5 ollows: 

UMm Kadjdbl declined in importance as an akinistra
tive centre as part of the British administration policy 
in Western Sudan. 
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,,he trf-tTf3port zon5 efntu-Id ground Tnu1m',i ]adc~ada has 

.hift,'d south,,r d in response to development mensures in 

Southern Darfur. 

The -ed(,nt'r Zone previously incluiln: the 

Uram IYadda :' ar. ShiiteJ, to tlie snuth in re-ponse of 

deteriorati-: r vironmaent l conditi ons. 

At the very tioe ,,t berbecame nvailalle in the 

to migrate southward.Umm Kaddada area, people :tarted 

This situation ten, a to contrdict the hypothesis that 

water is the key factor for development. 

of 	Um , Taddada have responded different-The people 

ly to the recent changes. Their traditional socio-economic 

foundations were challenged and put under question.
 

the 	back-The umrr Faddada area was pushed into 

water of development.
 

F) ocation of the study area (uiri Kaddada area): 

The study area is the Eastern District of Northern 

Darfur Province ,ith Urrmn Kaddada settlement as its 

centre. It is Seographiically located within the 12th 

and 15th degrees of latitude and the 25th and 28th of 

km2 

longitude, covrinig an area of sane 40,000 sq (see 

locator Fiv.l). 

C) 	 rain indicators to be used in the monitoring 
program: 

The main indicators to be used in the monitoring 

program are: 

which will help in explaining1. 	 The climatic data 

the climatic fluctuations and forecasting the 

future trends. 

2. 	 The morpho-dynamic processes which produce the 

present morhological features in the forms of 

extensive sand-sheets, consolidated and reactivated 

buried and uncovered yubian sandstonesand duncEs, 

formations.
 

3. 	 The presence of undergrourd water in relation
 

to the yubian sandstone formations.
 

(2 



k . ]Gmoyfl of the veetative cover in V latiox 
to the cnPi .onwntt] dohtaionation and types 
of economic nctivities and the effect of that 
on the Auality of soil. 

5. The decline of iom nddada as an administrative 
and trnlinVx contrL.
 

6. The southward shift of the transport and 
sedentary zones. 

7. The southward movcments of the people of 
umm KMddada in response to the recent
 
environmental and socio-economic changes. 

II. Environmental conditions of the Study area: 

A) Geolowv of tie study area: 

The study aren is mainly composed of a belt of
 
fixed or recently reactivated 
 sand dunes which are
 
superimposed 
 on the Nubian sandstone formations. The
 
latter appear at the 
surface in confined localities,
 
near Umm Kaddada, Burush and El 
Hilla settlements, in
 
the Northern part 
of the study area particularly in the
 
surroundings 
 of the Berti Hills. The Basement Complex
 
emerges at the surface 
in form of isolated pockets
 
particularly in 
 the eastern and western fringes of the 
study area. 

In the south-western part of the s.tudy area 
alluvial clays and sands 
are found deposited in Wadis
 
and drainage basins, particularly in 
WN.Abu Hamra, W.,
 
Keira, W. Goo 
and 7. El Ku.
 

The drainaie system of this study area is pre
dominantly composed of periodic run-off. 
 Permanent
 
surface run-off is completely absent. The presence of
 

a number of wells scattered
of all over the study area
 
gives the indication that the whole study area is
 
located on 
top of an underground water basin the 
siwnnificance of which will be discussed in relation..
 
to the socio-economic conditions in 
the study area 
(aee Pig. 5). 

'c 
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The western pai-t of the study area is dissected by
 
periodic strr e m originatiiV: in the eastern part of
 
Jebel rara (s(I Pi'.2). 

The st'. ; , c,-ii I-, divided climatically into
 
twc -'art.> thc'r;outhe rn1-art,
-i south of the Dam Gamad
say. cl 
 I'" !c, f-3lls w;itiin the OC-SCO rmn inehyct.
 
North of tl i liar the 
 up en fall.s within the 200-300 mm
 
isohyct. 
 "-o it c rc " . :lly said tht the whole
 
study ,x-a 1l iti'. thu 
 200-50C mm icsc'hyc;t, In the 
western v!a_'t of the study iarea th' isoh.vcts arc pushI 
furth er nor'th, thus ',flctinc the uffect of ocntral 

DarVur hij.l].ands, The signficncc ef this positicn is
 
well illustratcd by Ic fellojng 
 climatic cress-sectien
 
and the att.ched Fig.(6) showing the 
 distibution ef 

rainfoll. 

idurnarn activity sl'.ncd:!i.s and iiflue-nccd by climatic 
nons . Dclriltions from the norm if:,'cct t2he well-being
 

of co murities.IIIc n at, ,. of Subsi
], -Juf r aice economv, below... e 
e o ; e o
jvnr,r-hrr. 'nif I1 c" s'criously ftc. t lif c of the
rco'rjc ",,hos,. vr:y o.:< cv ,.,,ri ::t (., th- ,,.a-t: r.A -bythe 

devicj tion. r)-ouht c -1,' a,mcli-o.'.tc, bV r1A.iif form 
oth, r '.:'.s if the- -c'gio:i hit i, -sily and cuiclly 
accessible, ut Umr (cai6ad isTrict is rat, cr remote. 
Drourlht recurrc:ace ci. ]catl to extinction of plant 
Zc;c icS. T:.c lad: 01 t am d r.sultut lck11tof soil 
moistur . tkIii: soil usccptirle to *;osioa. At the 
i'rirti of the dc :;rt, a i:; the cas,:. of Umm, adciada, wind 
blown s,, can o-1 u,.l ,;c.oil stcrilinaticon can 
be th u].ti ri y J]'].i.:l Ve i,mp ractte -. rcv r. ult. 
of ciom t fin.vyronrct is (r,_p t! :nd underh (butter 

standing of climatic :',atur',o can save ain area from 

catastrophe. 1:ecause of this great i.xnaCt of climate on 
the cnvironment, the issue is d(,lt with rt some length. 

!I
 

http:mcli-o.'.tc


i. Basic Climatic Features 
Avepagc rurafifalla over the district is lessthan 300 ram, (Figs. 6,7). Both Ei-Fasher (in the
 

western part of 
 tLc _Ii<trict) and Um. Kodcala town (to
the east) show on average of 294 m.. Thc maximum 
atmospheric c.'t.ativ, de:and cctinr tod by Awadalla 
(1977) is 2151 iinr, 'hicI ru- lts in -n cinnual deficit 
1more tan 1 m, 

of 
?c tw1 t mrtrmont arc July and 

Auglst for c.ich of tt ?11:i!-,1 cvapotranspi ration 
exceec,, railf'ql. 'gmn-J.iv- a carry-over of soil

mcis ture in 
 t ,i, L_a',tr ,:-asL, Jeficits are 99 and 
32 mrm for J1u n !u,.,t, r.uotivuly. 

Diffupr, t y,: ofl clc i.iication,ticdesirn te .. :, ,Dit 3t 21 t "'irr '.* Appljlinj tie':;ell ": 0!..s hi:v< tcn ' I',!), I!a..--o to (1' '. ) , Aivada 1a (1981)db sia-lats iO ao :,< ,.: p"at oI tc,Ju.ior, (sC" 1,is " t,: p'i I'( , ,in 
A, 'one in the 

1;'a:vcl 196'5): 

Xl 031!fl ',a P r'ia ]. iq yo.w .ne ad y atasher i'n-wt:e 5th 1t I T , 795 1 -(<5C vas 85fm5: 

C tIe fir;s t 
 t 1)7 . T a ccoaIct ,Iflu-ac is,o :rnu~iry ,',.!it:-];k~r month 


i-., 1 . C ..
 
Th u!t~h ot e st
.t .0 j , ul y v., -n L~x me .n te m,:p er atu re
 

5 3(5.7°C on C 


0 

ver, c. TU"I e't tures of about O C
 
, rC.ordj more 
 t. once, jl 151-60. 

Thu re i 1A';.iht at11ir 9lL of t!he maximumpossible timre rN) il J',uasv. July n'i AUgust, expected
ly, are 
 thu ost cloiudy ion.tic vi.c n relative bright sunshine duration i about C5 7 T cf. At thisrn 

cloud coverar-L, i;:U [..Iut timeth
f-af the sky, w,-hile relative
 
humidity 
 is el over c ' 

Wind dirf-etioi and ,pec nre gauged routinely bythe uretoerol oy -:i.. .e artment. pind speed varies 
apprecialy .'i.t.,Jn -,Lort pericCI 2, but the average for
eptember i;; -U.1..From ,arch to July thc~average

speed rc-.e, 6 M.F.1. Iitudies on A1rnd direction, however, 
can delinea te f,he ,ininyseasorn. when winds of a northerly 

http:gmn-J.iv


Fig. 6 Average Annuat Rainfatl Over Western Sudan in(mrn) 
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Fig.( 7 ) 
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ctrrrp-ortrrt C ninr--C, ._dr-y-,ondi ti cs pruvii ] , and the 

opposite is tre for winds from the southnvcst. Tn fact 

the Northeasterli'O previl from Septeobe'- to April after 

which month the Ary y ast rortlieastarly wids weaken and 

the moist Routhae.ste1rlies push further inland to dominate 

the area, nhicating tie possibility of soac rains. BY 

and large, thc dryinq and erosive powers of the wipd are 

determined by its nature, its humidity, from which direc

tion and ho. forceful it blows. For problems of desica

tion and dsertificiation, wind data among other, are of 

great relevance. 

2. Annual Rainfall Amont, Variability and Reliability: 

The geographical location of the district results 

in low amounts 0! rainfall. Thu western part is rain

shadowed by jebel Iarra, There the humid southwcsterlies 

are depleted nf their mnisturc on tho wCstern slopes of 

the Jebel. on the car t rn si opu s i 'ur:,r on, the 

Fohn effect is rh.r cn tu i. (ords of '!--Fan .here the 

average anInun! ,.,inf-ll i! 'vi2 c ,s 6:. and 

828 mm at aliei inn i. rtt, rc 1 .. ly, L ,he 

western s!,.rj 

The eastern pcrt o! the district. o n R,ber hand, 

is resched by the golth,'sterlis but only aftOr they 

have trnvelled long di:s;ances inl.nd durinE which their 

moisture is dischirgef by several storms, rd is thus • 

depleted, resultirn in a lo,,r precipitation potential. 

The rain sha ow is not an issue iQ this eustu rn part, but 

causation of relative ,ipess, is a matter ,f continental

ity.
 

3. Rainfall variability and Reliability: 

Statistical indicators of variability inc.cde the 

range, the mean dcvi ti on, the atindard devintion, the 

coefficient of variation and thc interflui.- variability 

index. Reliability, ihoweven, is better assesse cn the 

basis of probability of receiving critical thresholds of 

rainfall. For this study different indicators of varia

bility were employed. In these invcstirstions a range of 
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456 - 73 xwn has ber revoaled 17 recordjs of -tmj Kaddada 
town for thu perjl (19V5-1979). 
 In the two successive 
years of 1950 and 1051 annual values were 456 and 157 nm,
showin a dap of 7M 
yor tis peric'c-f 1951-1979 the 
Stxindavl Deviis (S,, ir qht STO 
 Tj2 means thatin each ,=:r W c , in tin near luture, the amount of 
rainfall TS exp;2ectc to deviate by W cut + 131 of the
 
averajc, (pin,.t). At El-Fahcr, 
 the cometKicimnt of 
Variation is even Vreater .vhere it 
reaches 36CY.
 

The Tnterannua! variability Tndex , however, is
concerned withi the 
year-to-year fluctuations rather than
 
relating fluctuations to tie nean as in the case of S.D. 
and n.V. navinr this in mind , Fl-Fasher shows an 
Interannunl Variability 
Tndex (I.V.i.) of 17.51 compared

with less than II at El-oeneinq further west.
 

Assessment 
OC probabilit;T of 
critical amounts of

rainfall is useful and dds to the understanding uf 
reliability of rain fall over 
the district. It is
 
possile to a'ivo luri .iPly 
 it scre probnbility
 
levels, but norality of 
 t: s-uld be assured. In
 
the present cape drta 
are s]e.. 
 andu so,e tr:ansformations 
(using7 the squae vrot on t e Icrng values as appropriate,
 
it being a mattr c 
 trial and error) are necessary before 
mnaking further croputations
 

4. 2Caeoral R;airfll: 
Amount and Distribution:
 

Not all the amount 
of annual rainfall is effective
 
and available for plants ('hether crop or pasture), prior
 
to the growingr season some 
 rainfall may scatter in small 
amounts w.hich 
 ay evaporate imsediately from the surface
 
before peretrntinf 
and i nf itratin the ground. Such
 
small amounts neither acd 
to the build-up of 
soil moisture
 
nor Pet topped ly the plant.
 

Based 
on soil moisture blnnce, Awadalla 1981
 
defines 
12.e net season. 
For him the wet 
sason 
commences
 
in the 
first pentad (5-day period) of three consecutive
 



FL_8 mm MONTI4LY IFAiNFALL OVER UMI .FC 
-AA CISTR.. (11-80) 

El FASNEPR U)MM KEDADA 

120 

llo 

100 

90 

70 

60j 

so -
40 
30 

20; 

j MA '//DJF JA M A M J j A 5L 

F M mJ . A SO N FSOND 



14
 

ones in each of whichi the aviI].ble moisture in tha coil 

can meet at least 8C0 of the evaporative demand of medium 
term sorrhum at cerminntion and early post-germination
 
periods. AeCOPr5l 
 thei, event %;asdefined at El-Pasher 
from 1YI to 1%7( year 17/ yeor. This revealucx a mole of' 
comejncer -ent iin i iii-july and an averag,,e time of c c.mence
ment IC day/£ later. Ft is to be stressed here that the
 
corriencernent referred to is that of the wet season 
 (the 
growing scason) ahich lap ens later than that of the 

rainy seps-on. 

In 1972 El-Fasher received a total precipitation
 
of 106 rmi., but, according to the above definition, the
 
growing season failed to cammence effectively because of
 
the unfavourable distribution resultingE in storage 
 of
 
moisture insufficient to enable -ermination 
 and early
 
growth of sorghum. Another aspect of ineffectivity
 
relates to rainfall of small amounts within the growing
 
season. Values of less thian 5 mrm/day are rpnerally 
considered ineffective, because of the problems of surface 
evaporation to ,%hich the moisture is sUbject. For different 
parts of the Sudan such rinfall amotvits to I05 of the 
annual or just less than that. Accordingly, seasonal 
rainfall should be evaluated, 

using penman's molee (Pen ran 19)i8) for estimating 
potential evapotranspiration and using a modulated water 
balance approach based on the 5-day unit of time, the 
within-season distritution of soil moisture ,-:as evaluated 
by Awadalla 1981. A pcaky curve ,ias revealed, the 
primary maximum of which accounts for about 90%, of the 
total variance. This Imaximum shov,%- itself after 30 days 
from the onset or just after that on the average. 

In conclusion of this section, Umm Kzaddada District 
is an arid region whose rainfall is hardly reliable in 
amount or timing. The onset of the wet season is a high
ly variable event as is the duration of the wet season, 
an important agroclimatological parameter. In length it 
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varles appreciably from year to year. By-and-large, the 
area is delicately marginal, and measures of famine relief, 
among other issues of enviionrciitai conservatior, should 
not be overlooked. 

C) vegetation o the study arua: 

The northern and central parts of the study area
 
are dominated by 
 the Acacia Senegal Savanna. The most
 
northern limit, 
 north of umm Kaddada settlement where
 
rainfall hardly exceeds 300 mme, 
 is dominated by seasonal 
grasses (mainly Aristida types) 
with scattercd small trees
 
(mainly nalanties aegyptiaca and Acacia 
raddiana). These
 
plant species form the 
basis for 
the nomadic way of life
 
of the Zeiyadiya and Meidob tribes v,,io 
are presently
 
moving southwards in response to recent environmental 

fluctuations.
 

The natural vegetation cover is excessively removed as a result of overstocking, ovcrcultivation (necessitated 
by the increase of population particularly in 
the sedentary
 
zone) and environmental fluctuations. 
 Stands of Acacia
 
Senegal Savanna are continuously dcecreased ard the
 
grasses (Aristida, 
 cenchrus biflors, Eragrostis tremule)
 
are removed from 
all settlement surrotmdings. 

The southern part of the Study area (south oflatitude 13°N) is dominated by the tree savanna of the
 
Qoz soils of Eastern Darfur (Combretum Cordofanum 
 -
Delbergia - Albizzia sericocephala wood land savanna).
 

Harrison & Jackson have presented the vegetation
of the Study area in the following classification 
(Harrison & Jackson vegetation classification, 1955): 
Deserts - no subdivision: Ephemeral herbs 
and grasses
 

spring up after a 
rare rain,
 

"Gizzu grazing"
 
Semi-desert3: 
 Acacia tortilis
 

maerua crossifolia clay soils
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Acacia mellifera 
Cormnriphara qoz (.qand
 
Acacia gl4ncophylls soils) 

Semi-desert plants: Anifida IosaPlu (ar. bayad) 
Blepharis (mlenoicifolia)(ar. 

bogheil siha) 
Monsonia [{Un 

These semi-desert plants havc; buen eliminated due 
to overgrazing, The ones that remain are: 

Schmidtiu pappophoraides 

(inamnlicha) 

cenchucs l'ifloriis (heskanit) 
Eragostis tremula (bannu) 
Annual (gau)(ristida 


The best browsing bushes of the t:'o sub-divisions 
•a re 

Acacia raddiana (seiyal) 

Acacia ellifera (kitter) 
Maerua crossifalia(surha) 

Optimum stocking rate bothfor subdivisions taken 
tegether was estimated to be about 10 animal units per
 
sq.mile.
 

Savanna Wood Land: 
 Eragroslis ..tremula (bennu) 

Cenchrus biflorus (heskanit) 

Blephlaris (poghe il) 
'Zrnia diphyalls lusseig,)

- shillini)
 
Annual aristicda (gau) 

Blepharis is :the chief grazing Plant for camels and
sheep. During the dry z!eason cattle exist on eragrostis 
and arishida. Zornia diphyalla and brachiaria spp of 
xontheleuca are the best ;irazin in the "Hamaraya Qoz". 

"Dukhn" (millet) pennisetum typhoideum and "Batikh" 
(watormielon) Citrurlus nulgaris nrc the principal qoz 
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crops. DUkhn is the staple grain of the people of 
estern 2udan.
 

iII. Socio-Ec-onomic structure 
 cf the Study area: 

A) Bistoricl backrr-otud: 
1. Urri g[acdarja as an admiinisteative and market 

Centre:
 
TIe name UJOh .addadla 
 refervs originallythat existed lonig to a well

lfore any settlement .,;as establishedaround the .. ,:t!r scurcc.l/ This well was used by 
villagers scattered at short distances.
 

Before 
 the advent of the colonial administrationin Dafur (1916) the most important settlement 
eastern fringe in the

of this region was jebel Hilla, used asa front-line post. 
 Tt %,as used Iy the Sultan of Darfuras a district heacdquarters for all of' Eastern Darfur.in 1916 the conrbominium troops managfed. to subjugatekingdom of Ali Dinar the
in Darfur, and in 1918 toeAnglo-

Egyptian administration chose irnii (addada to be the 
district headquar-ters.
 

The presence 
 of a water source
better quality 

in jin Kaddada withthan that of jebel 1illa had stimulatedthe Anglo-Egyptian, administration to establish a nevsettlement at the present urmm Jaddada. Additional.'wells 
were dug to meet the increased demand of the new settlers,who were partially compelled to move to the newly established administrative 
centre. 
 Subseuuently Umm.j addadadeveloped into a big market for all the surrounding
relatively smaller settleme nts. 

2. Urrm addada as a crossroads: 
Because of its location in the sedentarycentral zone ofSudan, Umm Kaddada served as a crossroads in the 

l The name Umm Kaddada means salty soil around theset tlement. 

/ 
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transport zone of central sudan and as a main truck 

route across the continental savanna belt. In fact 

Umrn Kaddada was known since the days of the Darfur 

sultanate as one of the waterstops along the trade and 

pilgimage route from Senegal, across e7st Africa, Chad 

and 2udan to Saudi Arabia. This route linked u-mm Kaddada 

with the most important centres of Darfur, Kordofan and 

cast central Sudan (E1-Fashor, Nyala, geneina, En Nuhud, 

El beid, umm Ruwaba and Omdurman). mornover, it was 

reported that Um. yaddada has Men linkel with Darb 

el Arbain by some feeder roads from western Kordofan. 

The rmjin yaddada route really gained momuntum when 

the sudan belt became partitioned after the Pirst World 

AsWar by the Pritish and the French. a raesult of this 

partitioning a strong a,ministration was established at 

Ur M Kaddala to providu peace and security for the trans

port routes. 

The camel caravan routes lhet.,en E1 Fasher in the 

west and El .Tuhud and rl bcid in the east passed through 

a'rn-Ka-fJada ua] jebel Hilla for watering animals and rest. 

AS motor cars and haulage trucks were introduced 
in 1927 in .estcrn pudan, Umm Kaddada became a larger and 

more important stopping centre offering fvesh water and 

fa .ilitie,.Jresting 

Benzine lorries would often over-heat near, 

Uurm ]addada, thus wrivers were compulled to stop and 

co'el thu en,i'ne beft t. resuming the journey. This increased 

th functiL.s of mn Kadcaia as a mar}e, and administrative 

1/ According to the Civil SecrutarV Report 6 5/A/5/15 of 
1927 the first private Motor Transport project in 
Kordofan and Darfur was applied for Ty Gabriel Mirza 
through AZiz yafori. The route proposud to operate 
was El bcid-El Nuhud, El Fasher and vice versa. The 
weight of the vehicles unladen is from 2-3 tons, and 
the weight of tho vhiclc. laden is between 6-9 tons. 
The Director of Jorks of the qudan qovtrnment refused 
to accept the privatu motor transport project because 
these new types of Vhicles would destroy the road and 
it would need yea ply maintorance. 
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centre. The settlement Of umm Kaddada grew as moreservices were needed for tie travellurs.
 

The 
 exact transport route through wsturn Sudan wasdetermined by the location of water points. The routeusualli woent through Kusna, Fl ObCid, UrrfMKaddada, Jebel 
Hilla, Rharif Kabbanhi and Daragamat before passing
 
towards 
 lad Banda and Fi ruhud.
 

Wate',as 
 the critical factor in this transportSEA Nt z0ne'iiai; and 
ch : C fanous for watermelons,
 

During the Jr v 
 se ason travellers without access to
undorgcou d i'acur ,oau 
 nuar settlements that cultivatedand stored ''tcrmc to IL usc,ions ias a source of drinking
water. Thus hundredsr of acres of ,tornelon were
cultivtct in, tils trinspor't and s'etnry zone. 

5. '11m ka ia MS a Erain Droducinp centre-

Uvin la ','; -cui(L'so I' ti larrst irniin producingcnters in Eas turn Darfur, even supplying F1 Fasher- /grain. 1 The 
with 

major uccfomic activity in the MKaddadaL ;,n 
area ,aa ra-ainfulu cultivation with millet , sorqhum andwalturlmusiOp :as in.tn crup.. grIcdiuidrut cultivation was
popl].a r in5 u isrT ,urn Part cf the area. in addition,
 
Gum Aralric 
 ws (iduly colluctul throuUihout the arua. TheFurti tribn, the lominant uthnic 'roup in the area,
practiced rinfu, icutivation. 2/ They supplied neighbouring
tribes ( i:abish, Kaw~a. , ",Moiub nd Zagawa) with grain. 
1/ It ',vs reportcd 

the 
in SFR (Sudan rotes and Records) thatgrain arrivin- at E]. Foshur :artamountu-' in January 1946to 782 "arAbs" 

1949 there 
(rdub = 2 sacks). In januarywa's v " rta-u of grain in 1 pasher andUmm Yaddadn. Tie grain collected in T1 Fashur marketin that mnnti. amountel to 1058 ardebs.2/ The inha'ditnts or Enstern DacfurUmm in guner'il andKaddara in particulniarcn are predniinantlyA multitude Perti.of other ethnic groupr; arc also represented.In u1mmxaddi a Ic itself 

terms of nuhsaujo 
the ot! er important groups in-ndpolitical influence are Gaaramaa.Other group.s

Hamid, 
include fararia, Gilaidat, Bazaa, DarBidairya, Bani padul, pan! Umran,Zaghawa, Fargo Kaja, .eidob,and Karobaat. The first eight groupsare Jyordoi'aian groups. 
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Livestock rearing started to spread in toe district 
only after independence when trading in animals became 
popular. The people of the Umm yaddadn area gradually 
started to arolpt n anrt of transhumance by introducing 
sheep from t he yabbnh is 1; area. Th1e earl ier start of the 
rainy seauon (,-iA mn.at k:s c:rlier in Southern Darfur), 

Particulaply in Dan saeid,
± StimulItud rei'lodical move
ment of the males to pirt._cipate in the cultivation of
 
groundruts and s et.e as an oh crcpsh . The ccorrnercializaw 
tion of groundnut prc'uction .ir: Dar Ma. ar has further 
"stinulated the pero0lic rovairent of the wage labourers 
from umm Khaddadoa. This activity provided an additional 
source of 
income to Whe perti people while not conflictw 

ing witn their own cultural pnctices. 

4. 	 The decline of umm Kaddadn as an administrative 
centre: 

Tn the early Yjdo' s the pritish administration 
decided to reduce the function of UMnm yaddada as an 
administrative contpe. The yritish made a subdirision 
of 	the central aistr'ct administered from 71 pasher. It 

was tho.rht that oumy yoldsad ws only artificially a 
native centre arnd in mi-n.y ways awkwardly situated as the 
headquarte is of the ',tasterln District. Tt was suggested 
Ly 	 the civil secretary in ,;ay l that a court for the 
Eastern District (Him yad.,ada) should le institutional
ized under the presidency of "shnrtai" Daw el Peit 

Abdel Daiyyim of Taweisha. AccOrcdingTly, Mp, Kaddada 
should be reduced from a double inspectorate with full 
complement of 2 Sub-Mrurs, clerical jsto and police to 
a sub-division of the central District administered from 

El Fasher with the ass:ist nce of one extra Asst. District 
Coxrniswicrp based at El Fasher and with one sub-Mamur 
and a small staff at Umm~Kaddada. It was advocated by 
the Civil Sccrctary tL" t the administrativ funcLions 
by 	9hartai Daw el Pcit no a local "native authority", 
togethur with the proposed well bores at Taweisha, might 
well result at . in entires ce later Oate an regrouping 
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of the Population and the emergence of TMweisha as the 
true headquarters of the native administration. At the same time the Civil Secretary cmphasized the importance 
of umm thaddada as a telugraph and waterinir, station on thewestern line of coir-.:a-.icatiox. in vi.w of the strategic
importance of umm 
aladd 
 sao well centre mid petrel

station 
on the main line of ccmmuicatiens beteven
 
El Pasher and the Ra 
t, it ,assuLustdei thnt the with
dr.w.l of ..
plcent should procee. only partially.
 
Accordi:.ly, 
it was ,ucidl 
that a police post should be
maintained 
in the .nereat 
 s of pullic security over the
 
Aon; stretch of sp'rnsa ].v inhi 
 i ted PoWd lying between 
El Posher utM 1 yuIu. 
 rt ,/as rO'uv, 
Lat tho native
 
adminis ta tiv L ',,"s not L 'tlpif ij, to undcrtake thesecurity task. 
 The folovi 
 c v'rjnre t staf ',ere then
 
statione, 
 n t Unm Ksu.ta: ME Y..mr, Account-nnt, Translator, 
Postnas te r, Sin!La av,,M i
in, 
 ulahiz of Police, 30 men
 
mounted police rnd 
7 .mentounted w,,,arens. 

5. The declin of U,Mn ,i asKidluja a transport
sc'vice point:
Prom thi .n of IeL 1)50's thr.uithe beginning
 

of the 
 ]9 o's drast ic canrbfe oc currd in Unm Kaddada.
 
Soutuern Darfur was SWCrnaduaillv opencd up as theresult of 
the exransion in crcp pro:iuction, particularly
 
groundnuts, L, 
nrnl ic 
 d to iacco. 
The most si.rlficant 
cunge, howvv, a 
 the shi:.tinr of 
the transport 
zone
 
southwards passin-
 N om El uhui through Abu Karinka,

Babanusa, El Dain, Iyalt, to. l tenc ina. ThUS the zone
of transp rt y-- +,, ..On.. ad. and Qpashur areas. 

The new dinel lorries, introduced in the end 
of the1950's could travul further 
than the old benzine engine

lorries without overhcatirng, so .lthourdh the new transport

route was longcr, it was not 
a problem for the 
new diesel
 
lorries.
 

The extension of 
the rnil'Tv line to 
the west and
south in 
the bcinning of the 
1960's helped 
to strengthen

this new, southern 
trnnsuort 
zone. 
 The 
town of Bnbanusa
 

i 

http:Accordi:.ly
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became the junction of the southern and wiestcrn lines and
 
later developed into a major urban centre. 
El Dacin,
 
which was oncu 
a small villace, dcvlopcd ' ry fast into
 
a maj or..commrcial centru. Nyaln, the railway terminal, 
became the r-fain centre of Drfur. 

AS a conslCuLrce rf the southwalds shift of the
 
transport one, t hc sodenta'y 
 -cne shifted southwards.
 
This shift hur-,an in tii,l ].96O's o.nd is still
 
continui nv to iay. Ti is seu tii,'K. i fl; Lhs" been
 
facilitated -,y more f.vourrlc unvirormental conditions 
in Southern Drfur. The rarinf::ll is more- reliable and 
Ta]kes agri,:. I.;co ii pr:,,at . an at ta ctive. 

The end of tic 10' a d t~i tai y 196c's witnessed 
the openinv of t he norti,arn rocte for lor.,y t ransport 
which starts from cn1:fur,!Ltnrid ,cc a ti:rc ug; odiri and 

Ua:3e This 

still important in transportinc- thr piorluots of W1estern
 

U~rin QuozCin to ]>l a d El qencina. route is 

SlldcMr , part culanply gumi arabic, groundnuto and tobacco to 
the markets of o1,th-Central 2judan from ;i di conlsumer 
goods arc transportuu to tii. provincts of 7tcrn sudan. 
This route has a lso .reat.iy enhan cad tle recruitment of
 
labourers necde] in thk. icvL;Io]mJnt s chemes of IT orth

central qul arn. 

AS a result of all th-.schanges Urmm yaddada area 
gradua-tlly slipped theinto backwaters of 1Vcstern sudan. 
The town Timm .hichof .adda was ence on the main truck 
route of the se;dentary Sud];an eIt lecane rn isolated town 
and now- can only be rce-,-( from 7! waslar. Even the 
tradin 7 activities ]-ut,.xeen Umn i andiaddaFl fasher have 
declined since the carly 1970's due to the diminishing 
role of thu la ter as a colrmercial centre. UImm Kaddada's 
importance as a cQmrercial centre diminished as Nyala 

flour,ished.
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6. 	 The decline of UmlrI Knddada as a grain
producing area: 

The drought o tV. late 1960's and early 1970's was
first reflected :f" dcruasing gr aH prodution. This
 
decrease 
 was *io t imutud 1y pouad Ibrahim (1977) to 	 be as 
high as 505 of 	 thu ;roduAction prior to the drought period* 
Accordinaly thu Man Fa'dad, nru%, can no 1onr p, produce

enouoli grain 
 to 	 EWi Aiytu rea~d s of UP can population,
This si tu' ion in tcLs;ifiud thu tr'dittunil wvaie labour 
moVCrenIts. Thu "ru. n,-cC < mope Ur,:LhnUt on Dar HUnar
 
and El Quid 
 for inplogucr t opportunities. Gradually
 
this 
 led to thu :ovio-economic isolation of uTmr Kaddada
 
from the rust of Tort 
crn Darfur province.
 

P) Trend nnplwls.
 

1. water, avo ilal:ility trond analysis:
 

The water a vail.bi lit, 
 trend analysis gives a
different pro ilc from the onu liscusned so far. 

The imr.. ], J ,] q nu , be ing i n thu ra in shadow ofcentral orafur i sl nod ruceives very little rainfall 
relative to 	its lai:iin l position (see the climatic
 
cross-section). 
 urfT.(o run-off is almosjt absent in the
 
area 
 duc to the sarnd shcc t formiens c which arc very

deep and porous an which 
 inmodiate(ly absorb all
 

precipitat ion.
 

Water has always bun considered a key factor forsettcemnt and economic activities because it is found
 
in such rustrIictud anruns.
 

Prior Lo th 196o's the main sources of water cane
 
from hand dug .mulls. Thusu wells wece 10-15 
 feet deep
 
with varytn anmowits of water. 
 sanu, of thesu dried up
before the end of the dry s soon which is why the area 
became frious fop drin:inga "tonrc lon juice during the 
critical dry perild of the year.
 

in the 190p's n lrgc rrund 'nter 
 basin in the
UlMM VadRd a! u .' . t ed . THU 1Arllov., table shows 
the nixsihr, of 'w,1;u]. our butweer li9o ;n: 195n. 
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SDe ie .T f I 	 d 

•.' 1 : irt 1,a io ns , 

!.95,- ' :7'J! 	 C) 

19P60' s42 	 2,_5 

312 

mot, l 857,0o31
 

0our Ce: F.I. Tbrahim, 190. 

The aboeve t'-. le strcn-tl:cns the hypothesis that 

water. is the key factor in definino: the Timm yaddada area 

a a trransport ;!nd ,eiint-,i',y zone. oi'ev r, the recent 

shift of the sedentry zonfe southward- ccnnot be inter

pre~td in terms of vaiibility. the very timevatCl At 

when water be c..c ,,v, I ir.Li theI a(,icpundail !e through 

exploitution of tl u Luj::L undueiround water basin, tle 

arua bucuricryry much i olatud nd neglected since the 

transp0,rt zone ,y-passcd it and the sedentary zone 

followed the transpo:.t asith. I / 

2. 	 Environmental chanf'cs trend analysis: 

The new situfation of the Uir yaddada area should 

be dealt with fr,:m regional perspective. The deter

ioration of the environmental conditions together with 

the steady increase in population and livestock numbe-rs 

are continuously afi'ectinr tihe mode of econic activities 

ifn yorthern - nrfur Trovincc incld inr, the area of 

Ulmm Klndadr.2/ 

1/ tiS pnraioxcal thi :teven though the Urur KaIddada 
are,,was no viallelncr centre, 90c, of' its 'rter 

supply ,,, 1uilit w;,,hen the rca was dcclining. This 
may nk e the are, at I ractivc to environmental monitor
ing. 

2 	The population numrbcr increased from 130,000 in 
1913 to 310,O00 in 1945 (2d0O,) to 728,000 in 1955( 560 .) 
to 904,000 in 1975(60O<) and to 1,050,000 in 1977(810%-). 
FoundI !. brahim, 198r, p.108. 
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The increased oveOcuftivution, Overstockingovprcuttin ardof treo ,u to ic population ar'j livestock 
pressure /'hove :, :- redu cticnc' in t)L VcIuttiorn 

"-) tJ. 
bu -cL tuui LitLt ,verstocking 

to...
j( div't uihiL ( :1, ), i.e., thisrntun , .- '- i',icLat l iiu (ex -: or 
th actual
crpacit e' , ,t T! s-, o . . t ' ion of 

7;t1 tr  r, 
 t -1 se 
till - -Y" ' n vf - tc,,.Jnf- cid over

cult. vtinr i t' , t, } :.'. 
 .o Cover.
Act"ortlin i r . (]t)T, ), t,, r ,T ] 'f th e veget.
[t ia cove Il r i I ' c S1_1 i l tile

1- t 
 " vf2rH ' . .f' " '1p / Tl ure'ore it 
r:.!,' ?'P '. ', i ni' I lit' i'-",t C! r of the

ltv' tf ' ] ] " -", p',- U ]r' t c,"J cut,Ling 
1i.C
: ' !- ' .('c.1 . i .A.-, ', rtri utingtU tI.(: TIC'o I' " oN ' 1W','t
l, t j~pv( V -- ,' i ft, rco Ol ce
 

thrt tL c 
 ,' Gv] t )li tAvc 'C r:t cM ';fleet 

,i l L ,. i '-:,,,: I 'i hltut " a c ' r i t he mat ter. 

I/ The ircrs. ii t C li t: nul ci iq Won L, tile 
f l o t: .t.P9- - Tr ----- V I)7(a IBcras e-i :: :All D 
 rt,,l! D-acup.;, rt'; Th.<rrir:!9,j :100 

Cattlu I uuu . 2,50C 0 !0 
 184
Camel 170r,0 -,8 , 200 J

c -_6,100 217 
SG'tp
(1t 0".I908,00C , 0c) ,o -'0 1I, , ,00)C50 242C-0 

C u PCC: p,u ,-: 'I r210 8) p. 12 _,2/0t~er~m rrm k:. t
(197h) 
 , -,ov:; , io,,wI2 rf th ec. t 
cOve r n ,cf tO' a '1'.Ity r-albedc is li'uhle to pa ah 

f ll since the 
rn zie ,ground surface.This e c'norin, 

a 
on (T'-c In.epor the c ir layers, thusre (,,inltile ;% "eilectP 1 t,tthe o frop -ere .this "my the Prr't;, l it.,! (' 0o01vCctil:l r'infbe rrucerI to ll willa-min mimqu, (2ee also Clr'neY, 1975). 
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The result of the prevailing drought was well
 
documentei 
 lV Found P. Tbra im (1 0 ) wvho descr]bed a
 
progressive desertificati on process encroaching froer
 
porthern to nuthern D.rfur. 
T}is proce:c is reflected 
it the revotivnticn cf nil stable sand dunes. TLe effect 
of t]hio2 L Vaqtrn i reflected .n the veduc tc n of 
cultivated ne, -i tier V renwvj.arn the top soil. or by 
coveri.r i! .i h lro, n 'rs. consequentl y it is 
expeotrd t :t the ci] Q voted area 0il1 continuously 
decrease in .rnu i n to tieY r,.e &h & sertifiointion
 
which increases, in turn, in prrrortArn to the 
 degree
 
of land utili irn.
 

The pr .,>t Pitr-tion in the aren of study is 
rpportC t, C. ipre. ial ritica]l . According to 
Feua.j. lbrnhm (1)0), tie scrti,'icf, tbl process has 
ordenced. the l LKtiol oranic tp soil by 
deCflatienr;. 
 The ufI "cti ieA is Yot ,nv th; reduction 
in ac id rcrtili iUthe p.c"ir of the water table.I/ 

th *This e;reL. t .vtu- tuntiit , for the plants are
 
iofe ctiv ly ,curuod , inn tic pruvinuc: "o ui; t Qf rainfall
 

carn no lf - v i" ' .in 
 ti.c .rcaV;i vc trLation cove rind 
the previos Wa'tuvn Of E ni usc. This situation induces 

peCrpli in ti. Urnn K!ddahl arca for antn coa-,h alternative 
to their ,h orirrtiW7 "ra, iiunal way Of life. 

3. Recprns trcnd inalysi: 

Although it is p>t our nim t this atage to present 
n ,nlytical . tuy o-f the perple's response to the new 

situation, At wil be useful to .ive a geraral idea about 

that.
 

1/ The r.movl of the top soil, composed of clay, silt 
an orpnic subs tnrees, tihrruh the deflation process,
permits the perecolntin of wrnter to a lower depth which 
cynnot ie reached by plant roots (the roots of millet 
tind other grasses in Yorth Darfur hardly exceed 2p crm.)
Fouad, 198n, p.83. 
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The first rcspnse to Aeterioptinn environmental 
conditions in the decrecing socic-economic role of

the Umm y dadw 
oea von thle xpqnion of the area 
cultivatcI tc enm n ,-.:te for c::pcctcd fi:.lure. This

has resulted 
 in the cut tin dc. of many Acaci snegal

trees (lisah trces) 
 thuruby rcducinr the prospects of
 
gum arubic production. in 
 fact the foll in the gum

arabic prie0 in 
 thL last decce encouragcrd further
 
cutting don 
of Loshab trees. 

The seCtI, r&,nu..ica wiot teaden cy tcwrds

animal rorirs. Peuviouoly 
 the perti people wc.e 
sedentary culttv ti re -eepino only a few nnils:].s. Most
 
of the animlal 7rnziao 
 in the area of inrm yadciada were
 
ilrsioront, Li-lr a 'u 
 to thc ynlbLwhish and Mcidob
 
pnstoralis 
 . 

The lim' Yndrand- r i]c come increasinglyrJ attractive
 
to pastor listoAA cau sc 
 of its fresh vr, tor sources. Even
in the yeors ','Eit inouffici ent r, af.l1 the wells of the


Unim Kd ;adt aren did n-'t dry up. 
 Thi1s stimulated a newPpleere f ecr. ,ric putpsut qm n: the Vrti. They began

inv stir 
 IaA 2; top pumps tc "cut the increasing demand
 
fAr ,rinkin,. watc r. 
 The fi rst prtva tely o/-ned pump ms
instnIlcd in 1978. -od-: there gre 12 pumps in Umm Kaddada
 
scttlE nft ':111 5 in 
 Ti:waud. 

The qre Locamre a major watering centre for

Kabbabish, yawnha anri uidob 
 past'rolists. Needless
 
to say, this Qs 
resulted in overErazing around the 
wa tcryards. 

The increaSed competition bctv u n the different

tribes for yrazing areas 
for lari, Lards is causing
intertribhl conflicts. A a result of these conflicts 
some indi'en,,us people are forced to move further south
 
into areas havin, better no tural 
cnditicns (rainfall,

cultivated ea , yrd quality poil aid availability of 
drinkin, ,,tur). 

( 
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This new trend of moving southward of the
 
Un Kaddada people 
 negates the hypothesis that the
 
Berti tribe of the ijrnim Kacddada area arc more attached
 
to their lands 
 than any other tribe in Darfur. 

Trajlit. ional iv the perti were sedentary cultivators,
 
and very few of them were engaged in pastoral transhl
mance. The social orr~nization of the perti Kroup is
 
patrilineal, and the system of residence is patriarchal,
 
rembers of the nete 
 VANorop mily us,, La stay on land
 
that tradit ionally belonged to them. The lineagre
 
aco uired through time is of' curdi n] import an ce in the
 
life of the perti since it .rermlates In cvmership,
 
political cr.rbershi- in suit-grosaps and mnrmr, trans
actions. Thus it vs believel tiot the perti group 
was
 
compelleq b; thi, pqtri1inea 1 lineai'e 
 to nty on their 
land even undEr severe envi rorenta l circunstarices such 
as drought and/or famiine. 

The recent trends of the movement southw.ard put the 
whole partilinel linearc and patriarchal residence system 
of the perti group in the Umm Kaddada area under question. 
ThOee must he overwhelming factors which are working
 
togethur to break up this system and to induce the
 
mobility of the Berti tribe. Identifying and analyzing 
these factors deservcs specific investigation, which adds 
to the importance of envirorsental monitoring for the 

Urm Kaddada area. 
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IV. Conclusion. 

The forgoi lU Prescntations revealed that the
Urnn Kaddada 
area was continuously declining in 
importance as far as 
its functional location as a transport,

trading and odmin strativu contre 
 was concerned.

.ccordingly 
tic previous .wed entar,, zone with its centre
 
at Umm Kaddada is nhiftin.: southward.
 

The actual ruarons fop t}is Niift arc 
not precisely
(nown, bit some explqnutions can Le given which, a,*.
believe, might have cunnri utcd to the declining
 
importance 
 of the MUlr irOda area.
 

The deccision 
 of the priti, ,Adminictration,
early ac l,3, as 

to reduce Mmf ,'dadn to a sublivisionof a centr.l district administered from u] Pashcr musthave had 
a icc rinr rn its socio-cconom ic d.velopment.

This wn-s reflected not 
nnly in 
tin reduction of 
government institit ions b:ut Aso A.:the reduction o services.
Thes reductions aM-ect ne}.-tiwe l, the tradc trnsactions beten rna y:.,(adu and othor plces, particularly
1 asher. TLis dvclopment "au 
wirthLir intensified bythe shiftJnU of t e trn-n ort route scutLhrci, i.e.,the previous transport route pas:ing through Un M Kaddadaarea from to 'vest shiftedcast to the south. Rcasonsfor this sirf , could! be explained Ly the declining


importancc of Umn KadrIada as an administrative and
trading centre on the one ,aw .'-:diA th, "'-trioraing
environmental conditions, reflected in the decreasing

grain production, on the ther hand. The favoural-lc
environmental con itions in outhern Darfur iovestimulated the uxt.nsion 
of the railvway 
line to Nyala
to tap the potentialities of this region, part-cularly

after the cor-,crciali.as ion of groundanuts.
 

The introduction 
 W ailsul lorries facilitatedthe overcomingr of ang :iatancs to reach the southern 
and w(stern ].imitts of Darfur Province.
 

10 

http:cor-,crciali.as
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As a result of this shift of the transport route
 
some settlements like Nyala and Dacin replaced Umm 
 Kaddada
 
as transport centrus. 

The ultimate conssinuencc of all these changes was
 
and is the d(;creasin,, importance of the Urm yuddada area
 
which was neglected end gradually pushed into the back
 

-wiatcr of dcevelopmunt. 

Fow ti- area ice confrcd -t[ a serious problem, 
whibh we bulicve is a Lircect res;ult of the aboy,( prusent
dd changes, nairuiy tl!e prcs,n trend to"warfts mirratien
 
away from t:e a, -r: f t , wsar-ucxI to be the
tl ,s 

obvious resronse of tic iooulution to tic r.!cir t changes 0
 

other response - 1,e Iiut n '
rid p a' u onc.i c "ip' 

within the ec LeO I I-c t(cr:u.lv irivwstJfatcm,
 

paradoxically, li-,e r nvrimnt of Psoale st'itmd at
 
the t ime when ''I,,ter " m av, ilblI The ihypothesis
 
that water rw jlahJIi t;y i.s key fuctor- for development
 

lonper least ummcan no 1-e<valid, at in the casoe of Iaddada. 

The vcl;idity of tisJ hypothesis n(cds to bc tested and 
evaluated. 

uaving said ill tLis about lirn, Kaddada, ,,e should
 
attempt to ,se this inforination .s a feasibility study
 
and to ustu thc indicators outlinud in this report
 
(deterioration of ri'onmental condi Lit:nv ons uxpressed
 
in turms of cli.,iatic .fluctuations; Jieuraatjon of soil;
 
removal of vcerctatioz. covr and enhanced dcsrtification 

.Process; reduction in 1r.i nroda ction; ciianpgii social
 
organization,; of tle 
pri tribe; adoption of niew economicactivitie; tof'r tr .Md lack of 

surface w;atcr; the recent dcvclcr.wnt in routhern Darfur 

and the shift of transport zone ,outhward) for detailed
 
studies to h, how' these factors are ,'sorkin, separate.y
 
or togcther, 
 to produce the present situation in Umm Kaddada 

area.
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The second st-p is to find Out whethur thesituation Pre sentis reversible 
or irev,-rsiblc by forecasting
the prosect of thuse indijators. The ultimate aim ofV12 tihos-: hiquirius is to save and preserve the rest ofthe region's potentilis beofore it is too late.
 

This carn only t. done throuIh an intensive researchin the repion whjh :ic i'toul 
 "nd
an, unalysu the mesteffective 
TactoWHO 
 rcOI e3sMil 
for thc degr dation or
upgrading of the Pup.icn' s .ocio-conomic structure. Theavailable data abcu 
 t.hic neglected port of 
the country
can hardlYperMit any r,t of monito r proorram, letalone nl-n,
for futuiv dcv,: !ort 
t. Thu need for
gat! 'riron eupr'(.ntr tt o: ,n o.:i
pta r iorl, isbccoiirnp incrunrinrlv vital1 cci cinilv in regard 
to the
recent reu;i,,n. l c i on1 pno] M"'n, thn prop.ovri dcvelopmunt stratcysn for thc .O contry in 
 L, Pal1 andvou thern aorfur in p . 4icu .
 "X h iiL tM the 
increased leg~r~,tic. Ircccs
nffrCt s of thin minon will,qiv P, 1,itLc Uvalopnc,:t plo;m*rSin Jflthu AoleDa rfurPTrov ,e fV it is only s. r in the i fcrO sed outmir, tirjn and conccntrati.o of pcopI in a fr,..: aswhich still hnvc rc...rin, potntinI . In tUL longerp'rospcct this conc,.ntaticn, if not July Uv; dcd or 
Mod ified, Wi1] [Po, 
 'no t.noprev .jl n,i n Um prucsntlyad y A'p'. Th rforu the ulti-.otcaim of a pioposed study in tic area 
in not only to
rUVer s tQin procss of' duruaticn in U1
p ' Kcaduada arcabut to protect adjUcent rL'ies a 
 'nstthat degradation.
 

/l 
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PR'AC $ 

Most of the material in this monitoring study is 

based upon a nurnbe, of stays in the area described, 

first during a reconn;isoance visit to the atudv area 

in March-Aril lQ3, then as a groip lender for inves

tigation of ,nviroruncntol changes in July-August 1W84 

and a follow-up visit to the area in Decenber 198[4-

January 1955. 

The main infcrmants have been the local popula

tion in some six settlements around Umm Kaddada town 

together with some cNicial administrators and govern. 

ment authcrities. 

ospitalit; qnd willingrness to participate in 

discussing currant issues concernin recent enviroi 

nmental chanjes and their irpact on the socio

economic setrur uf the are wave the source of learn

ing and inspiration for all field staff. 

Wde have thinIcfuli,, eceoived assistance from 

many people in Darfur reticn. They have all been 

very cooperative. We vould like to express our 

thanks, gratitude and indebtedness to the follo wing 

personalities who participated in data collection in 

the field and data analysis in Khartoum. 

- Ustaz/Yousif Yavoub, 
Director of Soil Survev and Analysis Department, 
Khartoln!. 

- Ustaz/ Ali Piassobel Karim, 
Ranch ,a,,naaement/ '1 Fashir. 

- Ustaz/M-hamed 1l Tveb, 
Deputy C.:rn:issicner for Umm Kaddada District. 

- Ustaz/ Kh lid Lunuella, 

Local Governent Administrator/Umm Kaddada. 

- Ustaz/mor Sgeni, 
Teachinv' Assi atant, GeoTahy Dept. U. of K. 

- Ustaz/Yousif Abdel Rahman, 
Teaching Assistant, Geography Dept., U.of K. 
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- Uptaz/Saeed Musmar Ali,
 
Pos t-graduatc student.
 

- Ustaz/ El Toyeb 4/)im,
 
Post-graduate sdent.
 

- -Istaz/ Awad Ibrahim,

Pnot-gr,,duatc student.
 

- Ustaz/ Awo Ibraltim,
 
Post-OuNd(V'te student.
 

Spcial thanks should also be given to Dr. Boma,
 
Minister for Arriculture; Dr. Ahmed Ibrahim, Deputy
 
Minister and 
 ASaynd/Ali Mohamnedain, Director General 
of Ministry of Aricultuc, for their friendly co
operation and valuable 
 assistance.
 

Warm thanks si-tuld also be axoressed to Sayed/
Abdel Rahinan Hohnoud, Deputy Governor and Minister 
foP Region's andAf Cairs Local Ahiainistration, for 
his warm roception and kind treatment. 

Our best thanks und regards should go to all 
personalities and dignitaries in Umm Kaddnda town 
who facilitatcd our 
stny during all c" visits to
 
the ares and assisted in conductingr our field 
investigations and evening discussions.
 

Pinally, wo have to thsnk all those who assisted 
in one way or another to accomplish this monitoring' 
study.
 



37 

SECTIO O:T3 

1. Pq~rjoxc of thc Stqd-,: 

This studv :i parb of a whole research project 
in the area under consideraticn. It has been preceded 
by a base-linr trend nivljysias study conducted by the 
mriter md ether collabora tors berloning to different 
disciplins. 1/7hi , tud , which i m.-inly, an analysis 

of 	intensivr reld wo''!:, ic jutiied by thn need to 
test thr indic:,tors nar -n in the Moline, Trend 
Analysis Report. lith thi. ,,iii in iind the 1iriter 2 /
 

attempted I conduct n sc,0s of Kold 
 invetigations
 

complaar',ti c
cash other. Thu first anc, conducted 
in . arch-April 1i'T, 'a .1: a recnnaissn co trip intend
ed 	mainly to Vlve the, .'ticr muorn; insiht about the 
area for the jurpnso of 1 nnirg for cenductirv
intnsiv Mi ol % .V'hl s,-na., fiold underd l:. trip, 

takan by rh nnd ether collaborators in the
ths ,ritar 

period 24th of' Auly 15th .isL ]. 0,,,to Al, was meant 
to monitor onvi.ronmcental chan es as p,:scnivcd by the 
local inhabitulnts nd obnorvd b7 the dif lent 
investigators. Prccisel., it has be.n intended to 
register the dif erent envircnme-vntal changes and tA 
register the a'wareness oi) th,7 local inhabitants about 
environmcental hazards and t hr complicated interactions 
between man and his nurroundings. This sta e of the 
whole research project in the area is believed to be 
crucial for assessin the present situation an, 
planning any intervention prov armo in the future. 

2. Approach and mothodqlofy: 
Our approach is to confine the field work to a 

managceble goCr'phical area to b, taken as reprosenta
tivc in manv respects for surroundina area s as far as 

1/ 	 The Baseline 'rend Analysis YRport preparadwas 

for the United States Arvencv For International

Developmi nt Pro juot Qlo. 696-0427, Dccanhc, 1983 
which constitutes part Ono of hr Final Report. 

2/ 	 The writ r is th. Group Lcader for UWn Kaddada 
Study Area and the ,riter of this cokprahensive 
r eport. 
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environmentl chan. sare concerned. Thus a certain
 
demarcated urea 
 in castcrn Darlcu' was selccted for 

monitorinv cnvironriental cian'cs.- A, a second stop a 
Baseline Trend Analysis3 study wair o-ird to bc used 
as a background ['or mn rei stecred environmental change 

in the osd this Baselin; Trend( Aalysis anarea. on 

extendedcuestion nai was 	 fremlatcocover allo 


environmental and soci-economic 
 amocts reLerred to 
in 	 the area.- Beside ouestionnaire work, there were a 
number of arproaches collection or data. Direct 
and group interviews were casually held b,r all team 

members and informsation was immediately registered 

P'or 

as
 
part ofC the interviewer's owm observations. At the
 
same time the 
group loader and other senior researchers 

were engaging in recording- their own observations 

concerningr the diJ''er(ent environmental and socio

economic issues, each in his own field of' interest., / 

Moreover, data was collected from different institu . 
tions of the Dafur Regional G'overnnent at E1l Fasher 
from local institutions within the study area and from 

literaturc wor,!k frar.-ented in many archives of 

different departmcnts. 

The present study is, however, the result of 
analyzing the data collected through all foramentioned 

sources. Analysis of' questionnaire work is a task and 

responsibility of the writ( who depends on his own 
experience in the area and his knowledge about environ
mental hazard: and the impact of man on his surround

ing envirorncnt . 

1/ 	 Criteria ['or selection was documented in the
 
Baseline Trend Analysis Reportp.l,and in P.7,of
 
this Report.
 

2 	 Questionnaire waork was conducted by a group of four 
post-graduatc student:s who are well trained in field 
research nnd cuestionnaire work. 

/ Fields of intorest of senior scholars of the team 
are:ranch and animal husbandry;soil management;
conservation and wator provision, socio-economic 
aspec t s. 

4/ 	 The writer is currently cnizaged, together with a 
German Professor (G. Heinritz from Munich University)
in assessing the different working factors causing 
population meoility in Durfur. 



3. 	Problem- nd ],_5ji tat-ionv P iflnd1ctiln
 
RescarcJ in _____
 

One of tho main abio] o, ,d'nctingo researchh , 
in this partic "c in ibn rw:otcnn-n "d harsh 
enviro zxnmnt ,'oni 'on, An prt o PntLcrn Darfur 
the area is W V' t--, 	 Khartouml. 

u t i nTrans],ort =1 cnmmuni:at!on arc jut, limited. 
This has -rotl'v Prhc, the vllin e o1A mont 

researche .- to ' rtji. tu in inv n:ytcnid iold work 
in 	 the arnq, ' ? vupO .. ' :h; a' ].on con 1rontod
with thusu hrobls nn thav. oru hod to jive time and 

ofiost to stimulate ;cciolaL to collnbor'_ate in conduct
ing an integrated ild wcr. T'his croblicm, however, 
was emphasised hy t}:t .ritcr ih rhn,acr reoscntod to 
the National Leminar on Indicators o17 Invironmntal 
Change and DAsurtifiction in Judan, 2-4 iarch 1984, 

Friendship Hall Con: eroncu Centere, Khartoun. Neoer
theless, recent concern about the problem of desert

ification and ralatod consIucncos, hoth on national 
and international 1evels, has awahoned more interest 

in the area on the part of' individuals and scientific 

research pTrous. 

Another prohbl ,, which is more or less related to 
the problem o? ra_ otenoss, is thqt or ieagr informa
tion can be derivcd mainly from the documents of the 
Colonial Adr:in 7'r-s'.Icn, na:- 7 ' 'i the General 

Civil Secretary, mor' then D years bc:. Host of this 

information is td',-, aould hardly reflccto ad the 
current situation. q.rnnt W,- trn 'hout the area, 
so limited as it is, in WAttrm- in 17r ',nented reports 
and docunmnts, in mnost ,'ns inaccessible to interesteid 

groups or individunl .-I/ 

A third problcm is the dii'icuity of conducting 

prolonged field in area. Thework the sondy nature of 
terrain and the sparse nature of settlements compel re
searchers to contC'iri thwir research to smAl arcaa 

i/ 	 Statistical data Por damogaphis structure, landuse,
productivitj: animal wealth, income, population move
monts, social s crviGcA arc a].most coplatcly lacking. 
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which sometimes toalls short o' r:nlccnting the whole 
rc,,icn. LU}ur thc s i]iq t. ni ia.: 'c. tict',tcd .thy 
t he neci to Coe , i t, thc--n' iicr].ty thc. urea on the 
onc hnnd ; adt . ";: . ,. i, ni '1 a cinl r coq i re
ments on tim r'.i'luctodhun a lit H bn fh.1oh' in 
our t,i.,'athera cecein a ticlhnts than others, 
a c al v ]." "t utica.o ! : c.i'tainlv .- lr,genrilizirt i ; a,! ' at 't%en f, a. 

if! r~r''/t{,[ol]a 'a . . c d t Leo 'h qn tionlair. ,ork,grcua fit ~v , an,' V, Ha;bl di ,ace sion;l I a somctjme s 

unr li-abi sinc oxu,:'erations inCrc o,"t(.n inherent 

the ansver' oi' icos;t r'snondcnts. 
 T'hes e uxOq:aicrations,
howcver, ir'. not always intended ryrc c.o nientd but are 
irainlv duo their ik.nor'unce of' the real cns','cr. Para
meters suc an;n, income and perception o' certain
 
phnoi n arc rar ely accuratcly at tcd. Only 
 through
cPo s-fLucstionin i l could it bc possible to reduce
 
exagger a tions of 
answers. On the other hand, in 
cue stions concornin. '-inily str'uctupc and th. magnitude 
of wealth possesizon respondents arc sometimes inten
tionrnlly rcl.ctunt to 
 fivo real 'ivarns. In this case
 
direct observaions 
 a ' interviovers and logical 
interpretation mi;ht hive reduced the dinger of false
 
conclusion. 
 I. this ccontex-t, ain, the ranoteness of 
the area fron Khartoum, where analytical woiA: is usual
!y porf'orm.;d, redu-cee thic. probability a chocking or 
correcting doubtful answers or idding more information
 
for the sake of' optirising the results of the 
 study.
The possibility of follow-up research work is quite
 

Iimit ed.
 

4. The study area: 

1. Geographical location:
 
The study ursa is part 
 of eastern Darfur compris

irg Umm Kadoada District Council. It is rougly confined 
between the laititudes 130 and 14(N. and longitudes 26 0 

and 27 E. It is the most easterly part of' eastern Darfur 
Province. It if- centered around Imm Kaddada town which 
lies appro::inatcly 140 km southeast of El Fasher, the 
regional criojtal. Distance from Khartoum is approximate
ly 1,100 -m (See V'i.1 of the Basoline Report). 

http:iicr].ty
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2. Criteria fc" selection:
 

The geographical location of the area as a transi
tional zone between the eastern part of Northern Darfur 

Province and the western part of Southern Kordoi'an 
Province provides for a comparative research work which 

might help in;CLI'ated reinnl develonment rlanning. 

The similarity in natural and hiuan resources in hoth 

parts permits r;eneralizations of' findin.gs and stimulates 

similar research works in other adjacent narts of the 

diff erent re ions. 

Gemorpho.o fically, the area uf' study is a centre 

of an extensive belt of consolidated sand dunes which 
have been recently reactivated throu;,h differeat 

morphodynamic processes. The northern Part of the area 

is presently covered vrith wind-blown sand sheets which 

encroach currently at hirrh speed, the reacrcussions of 
which deserve intensive investigation. 

Topographically, it is almost a Flat plain with
 
undulating sand dunes and a few outcrops, as remnants
 

of the previous extensive Nubian sandstone formations. 
The area is hardly affected by the massive Jebel I'Aarra 
hills as far as drainage systems aniY dc.iosited soils 

are concerned. This has given the area of study its 
unique physical set-up, which is reflected in all human 

and economic activities of' the aroa ( ig.d). 

Another critorion for selection is th.e relatively 

denser settlements in comprison to other parts of 

Northern Darfur. This tact is related to the abundance 

of undergroun-I water, refcrrel to in te Bas(.line Trend 
Analysis Reort. The import~ance of' th-isc criterion lies 
in the mul.tirle dimensions oi' water provision as a para

metcr of' development and at the same time, as a .Iactor 

of environmental dc,!:radation (Fig.lI0). 

A further criterion I'or selection is the tr~mendous 

and alarming environmental defradation. The sedentary 

nature of settlement and traditional human and economic 

http:findin.gs
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,activities h, vf . roJic,-cI the nict to n situation of
 
almost no rcturn, the ovcrcominrr of 'hich 
needs inten-'.
 
sivc resenrc Ii " likc on(U
Io thc inder Iiscus-io.. 

The l'i t but Iv no Mefn the lenat criterion for
 
selection i: 
 o:' bsic dta co]lcted
 
by the writer 'n. othier,,nl 'hcrstors viichw'r: formulat
ed as a Baseline "rend nalr.sis 
 fr'or the are,. The
 
denarcation and aliysis oL' 
 the n:ost r-lnrl'knble indica
tors of ch~m.:e, form a solid background to the present
 
study. For 1:ractical reasons, testing 
 those indicators
 
was fuund possible only within a demarcated and confined
 
area. Accordingly, a limited number of five 
 settlements
 
were selec cd. 2our villages wcre intentionally selected
 
in 
 a wa.*/ th-at each one should bu located in a direction
 
diffteront 
 i'.om thc others and all should be approximate
ly equidistant 'tom 1nmm 
 Kaddada town, which was itself 
chosen as the fifth settlement for investigation. The 
other 'oar set tlemints were sclcctcd as follows: Al 
Arais 40 km to the North; Abu Humeira 35 km to the
 
South; Abyad 
 36 km to the ;'est; and Brush 32 kin to 
the Eant of Umm Kaddada town. 

The inclusion of Umm Kaddada town was thought 
necessary for ccmn arison betw'ecrn urban settlements on 
one hand and rural suttlements on the other hand, as 
far as interrelationship between man and his surround
ing environment is concerned. For all settlements a 
standardized buestionnairc %vasused and observations 
were reci-tcrcd .I/ In the follo'iin)' discussion the 
writer attempts to present the results obtained by 
analysis[; the data collected through various channels. 

I/ Total nimber of resmondents was 24c, distributed as
f ollows: 

Umm Kadd ala town ........... 6L 26.6%

Abyad .................... 
 56 23.4
Abu iume ira .............. 
 56 23.45
Prush .................... 
 52 21.6%Al Arais ................. 
 12 5. ,5 
Tots 1.................... 240 100.0% 

r '01 
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1:1000 000
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:) 
Table acom p-nyQin, Fi .i (Distribution of ,ore holes) 

site :0 "teo1 q:n.OF 1oDu'th : roduct-: 
:Drill- •:Fore o "T 	 •oi revel:• ion: : ng, :hlp,~ :Ari].!infr: " : "Al H--

Tv 193 (7 blI 344 Io00
 
It 11% O6 1j44 1200
 
" 70-71 437G (07 360 900
 

Gabir 46-47 179 017 332 1500

" : 1 ,0 4',0 323 I00
 

>
71-72 523 415 325 76o 

UnMn Hosh 46-47 181 403 290 1900
 
"1 
 i 182 1"00 280 1250 

Umm 	 Gafala 50-51 209 402 320 1400 
i " " 254 41O 320 1LO0o 
It "i 69-70 3964 Oc) 310 1440 

" U 71-72 5523 020 310 1200 

Umm suuna 51-52 201 1226 327 1100
 
" if 299 1229 327 1100
 
" " 52-53 329 1050 395 1100
 

" " 65-66 18)5 115 395 350 

11 69-70 3586 1117 640 GYRDFL
 
UTm Ketkot 52-53 Soe 320 226 1200
 

11 67-60 215 435 226 1200 

J. 	 Hilla 53-54 054 096 196 1500
 
11 i" )90 405 200 1400
 

It 6o-61 1141 350 131 96o
 
" 11 1164 355 230 960
 

Tubluk 54-55 404 416 300 1200
" 	 " 536 4X5 295 1040 

It 	 69-70 3593 405 290 144o 

Abu 	 Humera 5-55 526 0Se 385 1080 
" " " 538 452 395 1075
 
It " 69-70 3516 405 - GERDFL
 

Umm 	 Shenga 54-55 527 375 208 1000 
" 0 55-56 616 380 210 960
 

Urrm Fu_rsh 55-56 618 230 82 960 
It 56-57 664 235 82 960 

Abu Odam 59-60 1062 347 190 1200 
- . 1062 347 190 120011 


El ornok, I 1063 375 260 1200 
II 1074 377 - 1200 

(*) 	 In Fin.O - Tuf n,,r novcV
 
lo tier pci;r. 'k;ne n,,mmbur or Cont../..
 
Loru holus - 5 borc holes.
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Elo Bu 

" 
J. Ha r a 

El Regalla 

Umm Kaddada 

" 

Araiss 


Sheg 1 Ganius 
"" 

Zcrafa 

Fulat Tl Abyad 
" " 

Bwabct Ti-vesha 
"1 

LRnM Isheshat 
i 


it 


Safaha 

El Potrot 

Laben 
it 

El 1Kurdah 
" 


" 

-

in 

5D,77Ft " 
0 

:Ucic::Dl, illin. 

:.,t 
it 

T1:70 j.r: u tu 7 t 
.1 : 20O21
l<"Oilon/H: 

, 59-f. 1077 
illh 
lo L, 

9 

,5LOD 
--

2, 

6,0 
690 

460 

1"i .-,4l 230 460 
68-69 

59-60 

63-64 

70-71 

68-69 

69-70 
75-76 

76-77 

63-64 

" 

65-66 

" 

66-67 
" 

67-68 
if 

75-76 


67-68 

71-72 


67-68 
68-69 


71-72 

71-72 

3136 
l1Cl 

1102 

1.63,0 

4370 

3114 

3135 
3334 
72C3 

7204 

7823 


1662 


1735 

1F85 
1915 

1960 
1886 

1992 
2o40 

, 

2025 
2026 

2066 
211 

7205 


2128 

2129 

2157 
5421 


2189 
3141 


5422 

524 

'71 
330 

27o 

325 

416 

397 

442 
443 
451 

450 

377 


525 


525 

h' 5 
505 

354 
351 

540 
563 

554 
578 

378 

367 


412 


678 

405 

515 
501 


40c 
435 

520 

520 

170 

185 

175 

.. 

.. 

--. 

210 
435 

252 


260 


260 

355 
55 

155 

382 
335 

255 

lio 

170 


150 


500 


235 


4O5 
230 


285 

3cr 


300 

. 
840 

960 

1600 

.. 

.. 

960 

GAPDEL 

"
 

1600
 

1700 

960 
1200 

1200 

1200 
144o 

GARDEI, 
"55U 

144o
 
GARDEL
 

900
 

311 

1200 

CAERD EL 
800
 

1200 

1200 

1200 

cont../.. 
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::D8.tc' oi':1,Tof -e t 

site :Drill- :Bore: of 
ill- :hole :Trillin, 

Tmrnerbeit 57 - -

Uilm rrla tL,,:in It -2,-=;)] 


UnTn Turned" 2 7 )20 


Urrin (7crhxnar. 61- 5116 44( 

unrn wiricil (9-70 33 082 

She0 711 ; ljucr 33>9 1,42 

TYal Amen 
 7_5340 7!45 

70-71 4371 735 

Rahad 1E ~asLam 69-70 3341 787 

E1 pibah 3378
" 6 57 

El sunata 3343
" 555 


El Dencdag:a 3349 645 


ShLC a arli U 3363 479 


Azban 70-71 4176 468 


El ilegerat " 4177 544 


El Abyad I 4371 6 6o 


Umm r-obcisha 4372 355 

UmM Groon 4811 736 

Umr Rnkuba 4812 
 926 


Umm Deraba 4F14 906 


Ed T)a'era 71-72 5423 430 

Uimm Sidclra " 5430 170 


umm 11 Hassan 76-77 7825 400 


Yharet 65-66 1901 272 


Ilillat vagon 68-69 3138 362 

F3beg r1 Heucra 3189 479 


:Wt" :P oduc t- . 

:ion 
(I-a:C-11on/H 

1 C5 1200
 
19 5 1200
 

265 1200
 

.. ..
 

L4C 1580
 
35c 1130
 
205 3160
 
380 900
 
490 3160
 

345 3160
 

-


270 -

365 1320
 

390 880
 

16C -

240 900
 

34o 2870
 
340 3160
 

360 -

-- 752
 

205 720
 

200 1440
 
326 -

.. .. 



SECTION TWO 

PIY9 ICAL STRUCTUPE 
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SECI-IOI T'70) 

P!IYSC AL S T!ICTUR 

1. Monitorinr rainC ll chnnge : 
Rainfall urmount was ta ken as one of the indicators 

of change the Trend Analysis Report. Thein Trodline 

climatic cross section ol' Ijmn Kaddada revealed that its 

annual aver've in the period 1941-1970 was 262 mm. Our 

recent investiatibn revealed a decreasing rainfall 

emount. Tzable 2 

Distribution of' raingall amount wnon F the 
6 rainy months in the pc"ied 1975-1984 

* Year !a},r: June.M July: August: Septcmber:October: Total: 

1975 50 45 65 108 75 -- 343 
1976 -- 30 45 65 20 -- 320 

1977 i1 , -5 20 65 17 -- 152 

1978 -- 35 20 80 10 15 160 

1979 -- 16 22 .0 18 6 92 
1980 -- 18 16 45 20 7 21 

1981 -- 35 16 20 18 5 94 

1982 -- 25 25 15 6 -- 71 

1983 -- 25 17 70 8 -- 80 

1994 -- 10 6) 10 --.. 85 

Source: Meterologicnl Station at Umm Kaddada 

The above table clearly showS the decreasing trend 

in rainfall omount. With the exception of the years 
1975 and 1976 all other years received a total amount of 
rainfall far below the annual averaiga. Of' significant 
importance was the fluctuation ,ithin the rainy months. 

May received sporadic rainfall in 1975 (5, mm) and 1977 

(15 mm) hut in fIhc remaining years ranained dry. Rainfall 

amount in June fluctuatad from 45 mmu(1975) to only 10 mm 

(1984). Rmnarkablu fluctuations, however, wvee recorded 
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in Aufust: 10,3 mm (1975), 1o mm (1984). Such fluctuations 
arc of. si:-ni'icant importance as far as expcctations of
 
peasant cll]tiv:itnra ,,rc concerned. 
 The amount of rainfall 
rcceivod in S;cptvibr for nearly all ycar a viaa insufl~icient 
to comleto t}he crna cycle, thus lendin- to crop failure. 

Our at ;eint 'n te,t the people' s perc option about
 
rainfall cAnnlma 
 wiil b, prescnted in the followinfr pages. 

i. ainf all adeguac y:
 

Genural.1, thc indigenous poople socmcd to be well
 
aware of the rainfall luctuation both in amount and
 
duration; 83.dj3 of all 
 anawers believed that rainfall was
 
continuou sly (icc pa 
 . Pticul-rly in the last five 
years rain'all Eaount w-as not su!rpicient for cultivation
 
of thz difUcront typ(; 
 of crops previously grown success
fully in thc area (Table)
 

Table 3
 
Rainfall Adeonacy 
 Por Cultivation and
GrazinE_Practice3 in the Ctudy Area asParceivedTbv Local Ponulation in the Last 5 Years
 

Year For Cultivation Prict~i~cslo~r Grazi~n 
 Practicen 
Adccmlate Inadeouote :Adequatc:Inadequate 

1980 1)4.2 85.8 4R.7 51.3 
1981 8.8 91.2 41. 2 5.8
 

1982 6.7 
 93.3 36. 6 63.4
 

1983 14.6 
 85.4 43.o 57.0
 

1984 21.7 
 78.3 51.9 49.1 

Source: Owm investifation, 198!4 

It seems that cultivation practices in the area 
were far more affected than grazing practices. The 
majority of respondents ('t4.S,;) stated that rainfall 
amount 15 ye-rs before. was quite sufficient for both 
practices.
 

2. Period of Drouht as Perccivod_b
 
Lgcal_Poulat ion:
 

Nearly half of' all r, apondcnts (47.2;) 
 have hoard 



45
 

of a previous droug;ht period in the arca but they could 

not recall vth precision its cxact duration. i?or the 

rest the prescnt drought condit.on was totally unexpected 

since they. hd not w.itnessed or heard of an equivalent 

prelo'n,-o doui piot. Despite tnis lac: o' knowiledge 
) ' or 	inra'ormti.n more than two thirds c :dIl ruspondents 

("7.5 ]) blier,, that the provAilinrr drouirht conditions 

wiJ1l not lt:At L'orcv r. Thc were: still witing for a 

return to nor unl conditions soon(r or later. 3uc h 

excctation-3 toov sr, arc o,' crucial importnnce in 

defining the tendency ol' people towarda exploiting the 

available riources. The insistence of' people to 

cont'inue the auoptcd agricultural practices, despite the 

dcereasing n-rount o.' rdnfall ',,as and i r a reflction of 

great expectaticns of' normal conditions. 

3. 	 ECPet of Inadc~ua e o' P i l as
 

PEcidved b the Locl Pou lat io n:
 

" 

The cffect of inadequacy of rainfall was perceived 

quite difl'erocntly by diffe'rent groups omonF our respond

ents, (Table ). 

Table 4 

Ef.'cct of In!....cu. o Rainl.fll as Indicated 
by Different Groina o f Answers mone Resnond ents 

77 :-r all 

E f P e c t No. of' answers :answel: 

Crop failure 	 77 32.7 

Insufic int pasture 	 77 32.7 

Drying up of trocs 	 73 30.5 

Livestock decroase (deaths) 72 30.0 

Drinking water decrease 	 60 25.0 

Sand mevcmcnts 	 137 57.1 

Combination of all cff'octs 149 67.2 

The above, table indicates that drought was well 

felt'by the indigenous people through its effects. 

http:In!....cu
http:condit.on
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4. Peonlo' Kr.a-' ns to DPi_-_-t Condi tions 

Tho oits jnh:bitMt n s<.mcd to rcsoond different
ly to drougi~t coniitions. "' of -ll rasoondcnts haveresortd to ., :ion oaL cc,1 tii, t0 0a to au-'ment crop
failurc; to 
 pLC. .- icul tau acticic.i os; 10.8
adopted livc,;to;: .urin< . t1.P icu to (uick maturing 
crop variotics,,; .{i o St. oti v occut)ations such as
wood cuttiri, , itVthe rind 5ssonal migTrations, 

Out o" all '1ove mentionel 2oCSOonso,, cXnfxansion ofcultivat"ed areC i by far th ; aiost d"n ,crous onc since 
it adds to thc uxp'msion and intennification o' the
 
Prevailin-
 , oIapiro-,z,ition. Thi!- mce-inF that cltiva.
tion i, xtoinriol lr-lncd the
ex'ar ,'ronomic line which had
boon ro'ichvd a nhrn1',.3, oi' dcr.dcs for
lo the coirmmence
m.nt, ot di'ouht nriol. adIVricul turil prac
ticrs sermed tr :c.m in in t.,c r a',,s the main economic 
Thu suit, ncc -i , a osrv,ll proportion ofwas convinced
its non-fc"L:Aib[l ity. Livostc, roarinF was radually
SC(Tiring rroiantum hut still nOt roirarded as the main

Pursuit suit,,able 
 th: local ocoloT.ic, conditions. 
Parnadoxic1 , onl a small niavber resortcd to migration
to o ther firuss to ac-~.pe thc drought conditions, 
contrary to'.vhat was rport d in othcr parts of Northern 
Daonr. 

2. ilhonitorino Indicators o ! Soil Doqrradation: 
The ordinary [armor in tho country gencrally


recognizes soil dc:Tradation only 
when land productivity
dcCreass. In his ;iorils bho:soil thon b comes "cool"
and should ho loft for somfti!:; to rccovCP its fertility.
For monitoring purposes we attmptod to test the changes
that occuro to the soil asn parccivd by the local inhab
itants and a,, appeared in the reao]. ts of our soil
 
analysis.
 

1. Soil- flonito in , Dased on Owm Observation 

Generally, the arca constitutes part of the Qoz
country of' Yistarn Sua. It is; locatr] on i rently
undulatini z)l'iin Nlwich is noartly: cro sional and part]/ 
depositionail. 

http:ocoloT.ic
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The elements observable on the recent LANDSAT 
,imagery which wcru used f'or idcntifyin the prescnt land

scape units .,;ore mainly tono, colour, vogetation cover 

and draine Iattern. 

The lrevi.~caiu units have boon identified and 

(a) thu sand shuct and dune complex, (b) the low 

hills and ridvces. ivisicns o' thcsc. two inits that 

wcre obscrvea in :1(. ield could not bo separated and 

mapped because of the scalo and resolution limitations 

of the LANDSAT imagcrery. The two landscapc. uni ts and 

soils developed on them arc brioCly described as 

follows: 

a) The sand sheet and dune comlex: 

This unit constitutes more tha n 60 ; of the area. 

It is a complex of two sub-units whica arc: (i) the 

stablized and nearby flat sand shoot and (ii) the 

undulating and rt.ativoly hil:h dunes. 

Within the sandshet are scattered clay hollows 

where natural water rools (rahads) are located. 

Surface drainage is absent in the dunes and 

limited in the sand shoot. 

The soils on the sand sheet arc vuery dark, 

yellowish brown andl dark brown. They are non-calcareous, 

excessively drained, have low water holding capacity 

and low organic matter. They have a loamy sand texture. 

Analytical data of the soil from auger borings 1 

and 2 (Table 5 and 6) represent these soils. 

The dunes are mostly orientecl NE-S'V. The soils 

developed on them are leep. Their texture varies from 

sand to loamy safnd. "haurh less fertile, they have 

similar properties to thro ;oils on the sand sheet. 

Analytical data of' the soils Vrom auver borings 3 and 4 
(Table 7 and 8) represent the soils of these dunes. 
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Table 5 
Rcsult:- of Soil Analysis 
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Table 6 

Auger Borino 7;o.2. 
Lccacicn: 7,early fIat, 

* e t: 

. : 

0-22 7.L 
7. 

55 7. 

2 

Results of oi! '.nalysis 

vilcmetres S. of K]ay - dt s.........., 

oIC C L.cca-.m! 
5 : o3 :2 , ::-c cm. : C S: 

7.7 c.22 R 36 
C.5.4 

7.7 0.21 50 I 

S i 

, 

" : 

5 

5 

-at. 

25 
2L 
224 

7ral.sis 

~ar--,-e 
*vc. 

5 
6 

7, 

: :' 
17T V 

a 

C)0 . 0 
.J.3 

00 

' 

! 0 
___ 

0 . 

.2 

C. 
hY 

ca : 7ui : : 

'71 

3 

_____ 
: 

-

.0C 

: .. R 
-

2crple_____ 

-_______,__,__+___L-__:_S___-- : r .: C 

45 
6 

0.32 
o.24 

n. 2 
.2 

1.i . 
1.4 

. 
0.3 

.8c0 
o.8 

.8.e 
1.0 

o.o 
0.0 

For- definition of abbreviations see p.52. %o 
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Table 7
 
Results of oo9 tna~ysis
 

Auger poring ',o. 

Locat..: Dune Crest, 2 Filometres 1!. of Arais "Va>ry: r-i. 
:s°:.i-;1e :- ccr. t : YCL C : CaC03 c.'_n: .ceYnhos eo -,-J---,,--IZ C Ca.-t 

Emr a cs 
7_ _ __- 7.3 7.5_o. 2

8 iJ  '- '- 0.O0-



•. 
 0Ic' -

C..G ""-
 at 3 SAT : 
: a Y : agt.

7 0.) 0 0 2 C 
0.0C 0.C9 
 0.0 0.0 2 C., 

:Sample:
.
: 'T i Ia______/L c t, . .A . .................
 
* . ";A Ca CT --0--" -C : 

7 C.25 .. 1.4 . 1.8 o.8 c.c0.27 0.1 1.6 
 0.7 
.5 C. 

0., c.c9 C. 27 0.2 .7 0.6
.0
 

For definition of abbreviations see P.52. 
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Results 

Tale 8 

of c/oil Analysis 

Auger Boring No.4 

Location: Dune Crest, 3 Kilometres 

,e De th : PH
u7o. . -aszte :1-5 : 

S. 

: 

of Abu 

BC 
h-Cl 

,:unera -,teyar(d. 

:Ca : .:rcp!J- APJTysl
FS i C : 

lc 
11 
12 

C-15 
15-38 
38-62 

7.2 
7.3 
7.2 

7.5 
7.7 
7.7 

.4 
o.26 
0.22 2 

2 

24 

• m -: F. C C' [T8L,/!00~ G.: C : -~t : S : SAR 

II :i. 2C 

!•. 

0.0 
S 

0._C.. 

o.1:.: 
-c,.*4± CL 

-', 

:C~ 
- . 

C . 
S.4 R 

12 . 
c. 

0..6 
-" 

0.2 8.8 or.O 

112 C.3 
r0. . .5

1.5 
aiC'. 

1 c.8 0 0.8 00.C.0C 

For definititon of abbreviations see P.52o 
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DWr'TrTNI OP AP1YVTA,C~.1Y 'TY TABT27S 
, 7 :nd 3 
(P£.' f3-0) 

PH The nc',~intive Womxjaithm of the hydrogenion ncti ity of a soil.
 
PH at 1:5 The pP the 
soil olution obtained by, TInii one Vr'vm of oil with 5 grams of 

wate,. 

r .C. lect icl pr.,tivitys olut ion of the soil , . aued in ro-hos/cm, 
Ca Co3 Oleium, carbonate Percentage. 

C,9 
 Coarse oand. 

FS 
 : .ine sand. 

., i : 9il t. 

o : clay.
 

N 
 Nitrogen ions. 

Organic carbon. 
C/N : Cabon nitrogen ratio.
 

Na 
 Wcdium ions. 

K Potassiuj ions. 
ca .,ar-resi-r ions. 
C.F.C. : Cation exchange capacity. 
E.3.P.: Exchaneable Sodium percentage. 
SAR : godinr absorption ratio Na 

(Ca + Mg)
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The following are the main conclusions derived 
from the data depicted in Tables 5,6,7 and 8. 

i) The reaction (PH) of soils developed on the sand 

sheet and dune complex is slightly ,cidic, i.e., the PH 
generally ran;es C.om 7.j - 7.7. This slight acidity 
generally Pfavours ativity of' most soils' microbiolog
ical organisms and nvilbility of most plant nutrients. 

ii) The electrical conductivitios (N,.C. ) of' all the 

soils f10 below t. lower limit Par soil salinity which 
is 4 mm has/cm. The e:'changeablu sodium percentage was 
invariably zero per cent. Therefore these soils are 
neither saline nor sodid, and thus them, do not interfere 
with water and nutrient uptake by, plantq qrom on tham. 

iii) All the soils are generally infertile, i.., 
they have n low cation exchange capacity (C. E. C.). This 
property is mainly due to the low clay content of the 
soils and their hih proportion of sand particles. 

iv) Although organic carbon, nitrogen and phosphorous 
have not been measured, it is expected that these 

elanents arc dWficiunt in these sandy soils. The :maini 
reasons for the low organic carbon content are the 

poor vegetativo cover, frequent fire occurrence and 
removal of vegetation through overgrazing and over
cultivation. Most of our soils had a low nitrogen content. 
Phosphorous content is expected to be low because of the 
low clay and organic matter content. This is because 
phosphorous is found in the clay and organic matter 

complex.
 

b) The low hills and ridges: 
This unit is of loss importance than the sand 

sheet and dune unit. Its coverage was thought only 
necessary to complete the picture. It consists of an 
undulating and dissected surface with scattered remnants 

of Nubian sandstonn outcrops. Among the outcrops are 
areas where aoolian sand has accumulated. The soils 
developed in these recent sand deposits have a coarse 
texture. 
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The outcrops are bare of vegetation, but the
 
interspersinp 
 sands and pediments maintain some tree
 
and frrass spenies. The 'vholc unit 
 is aredominantly 

used for )-rAsinj. 

Other minor lando;.cape units that could not be 
mapped sepac':itelv are the clay hollows within the sand 
sheet and chne complex nnd the alluvial deposits of the
 
seasonal water corses. Soils of 
the clay hollows have
 
a clay loan te:.:tiire. They are, therefore, expected to
 
be more fertile than the 1-:'nd and dune ccmnplcx soils,
 
They are used Por production of locally consumed
 
veretnbles. 'The alli'vial 
soils alon;- the water courses
 
are heavy clayey. They arc thic:lv covered ,ith
 
ve getation.
 

2. So ilonitorin S- Based on Local Inhabitant's 

Perc,(Ltion: 
1. Knowled,:ce oC the dominant soils in the area:
 
Dominan soil; of thc 
area were described by 97.51
 

of all respondents to be composed or' sandy larns 
and
 
sand Qoz. Clay looms seemed to be known by only a
 
small number of' inhabitants. 

Sandy Qoz soil was reported by 95.4,'0 of all respond
ents as the only soil used 
 for crop cultivation since
 
early times in history. Clay loams in Wadi beds were
 
reported to bo rarely used for crop cultivation due to 
lack of irriigation water and difficulty of working. 

2. Perception of Signs of' Deradation: 

.Almost two-third s (65.21) of all respondents 
reported to hatve ob.-erved sit;ns of degradation in soil. 
They expressel these si :ns in decreasing productivity, 
decreasing vegetation cover, 'vini storms, bare land 
surface, attac- 0£' termites, dinappearance of well
known plant :3pecies and appearance of new species. 

Signs of' degradation were reported by 58.3q, of all 
respondents to be mainly concentrated in the sandy Qoz 
soils rather than sanly loams and clay loms in deprs
sion s. y6( 
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Signs of diermadation have been observed by the 

majority of respondents, 57.2i since the mid-seventies. 

3. Perc ertion oi' Causes of Dearadation 

Causes of' de-radation were perceived by 61,7 to 
rbe the preaj- iin( , urwght conitions, by 16.71 to be the 

removal of vegctti.n cover, by r.71 to be increased 

overgrazinig ind by 11" to be the combination of' a number 
oP ac to ra. 

The best soils .ver reported to be presently found 

at a distance ranging: from 10 to over 15 km from the 

village surroundini-c. Soils in the immediate village 

sur-Poundiifs was reported by 6'2.7 of' respondents to be 

no longer as productive as a few years before. For a 

snall: numbur oC people (6.5 of respondents ) good quality 

soils are to be found nowhere at present. The good 

quality oC loamy sands and loamy clays and sandy larns 

in Wadi beds seemed to bc little perceived by the local 

inhabi tant s. 

4. Percction of' Results of Deiraiation 
0.V Soil:
 

The results of soil degradation arc perceived by 

73.5, of' all respondents to be reduced land productiv

ity; by 01.81 to be reduced grazing area, by 82.1o to 

be sand movements and by 37.4 to bh abandonment of 

cultivated lands. 

5. _ns,. to Sol Deograjation: 

Different responses to soil de!radation have been 

reported by :iernt .roups of respondents; 61.'2o of 

all respondents have resnonded to soil degradation by 

expandinrg the cultivated rea 9 ) by practicing land 

rotation, 87 by adopting crop rotation, l0.4"1 by reSort

ing to animal rearing, 3:, by giving up the practice of 

cultivation, and 8.4" have reported no response at all. 
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The above fPindin.rs reflect the awareness of the
 
.local inhabitants 
of the or evailing soil conditions,
Such awarene, ,- it oi, siJrnii'icant importnce in evalua
ting, the rec:nt --ocio-economic changes in the area, an 
issue to be treaited in the conclusion of this monitor
in,- study.. 

3. "1r:onitor'i n- Jfltvr Ve-etation: 
1. Ntural _Ieetatj-n_ 3ased on Previous Knowiledge: 
The lbllov'inr -ri,< review of tho ecological zones 

in the area and their diivlion- is based on information 
mapped at _c,',es lar-er thtn l:-OO ,19. 

Accordin-r to :'rison and Tackson (1958). and Lebon 
(1965), tv,o mrincinal zoneCcolos-iQ.,aldescribedare in 
the area, which are cor'rela(,! with climatic sequences 

north to south:from the semi dc,-mut anl the low rainfall 
woodland savanna on sand (:ig.ll). 

Some diil'Ierence s occur in the composition of the
 
vegetation within 
each sonc. Thesc rc largely due to

changes in rainfall and 
 soil. The character of each
 
zone togethur 'wi th 
 its d.visions: are sumvmarized as
 
follows:
 

i) The semi-descrt (rainfall 
75 "m - 500 mm):
This zona occupies the extreme northern part of
 

the study area. In 
 general the vegetation is a varying
mixture of Ir-asses and herbs either without any voody

vegetation 
or, more usually, ,ith varinble scatter of
 
shrubs inteisersoA 
 with bare area..s. The sci-desert
 
has been div ided into the 
 fPoljowingu: 

a) Semi-desert gra.'-].and an ,"and.
 
This division 
 i, eithep tJ.hdiout trees, shrubs, or 

contains only limited scattered individualr, of Acacia 
raddiana (Ar. ISayal), Acacia mllif'era (Ar. Kitir) and 
Commiphora S-p. ( Ar. (iatal). The L'irt mostly occurs 
near hills aryl driinaroe courses. The oter two are 
frequent in hollow,. The dominant mixture of.' scrass and 
shrub species includes: 

http:fPindin.rs
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Latin Name Arabic Nane
 
Ccnehrus bif'orus .......... Haskineet
 

Er a£ rc cti a trcmula ........ Banu
 

Schfit(i .............. amleiha
 

Aristid .............. Gau
 

Blephari r Bo ihail:;pp . .......... 


ronsonia -encgalonsis..... Giurn
 

b) Acacia mllii'crs - Cotrfmiphora Desert Shrub; 

Acacia mellifura (Kitir) is the dominant shrub of 
the desert. In some placos .t is accompanied by Acacia 

radiana (Sayal) and Commliahora africana (Gafal), These 

large sh-ubs are associated with annual and perennial 

grasses, which include Aiatida spp. (Oau, Bayad),
 
Schoonefeldia gracilics (Unmn Porcdo), Totropogon
 

spathcem (Fort el Arnaih), Clirysopogon auchoi (Egarab)
 

and Panicun tcrgidom (Tiuina). Blcpharis spp. is
 
abundant onlyI plsc here rrazing not severe.
in os is too 

ii) Low Raint'all ',oodInd Savannn on Sand: 
This belt comprises two divisions, though the line 

of demarcation between these is not sharply defined as 
there is con:siderable v'wirtion due to the position on 

the slope of the dunes and yast landuse practices, with

in each division. The two divisions are: 

a) Acacia senegal Savannn (rainfall 280-450 mm): 
The tree Acacia senegal (Ar. liashab) occurs videly 

in stands in this zono, rarely accompanied by other 

trees. Adansonia digitata (Ar. Tabeldi) is found in 

depressions where the soil is more clayey. 

The undorstory cover consists of:
 

Latin flame Arnbic Name
 

Aristida paltida........... Gau
 

Eragrostis tremula ......... Banu
 

Cenchrus biflorus .......... Hashaneet
 

Cenchrus catharticus ....... Kureit
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b) 	 Combretirn-co rdo f-anum-D,nl)ergi a-Abi zi aderococephol a Sa:vanna woodland (rainfall450 - GOO rm):
 
The principal tree 
 sbecieS which ave non-thorny 

are: 
Latin Ncunc Arabic Nne 

Conratimu cord in i.........
il
 
Dal bcpia 
 :nolano xylon ....... Babanos
 
Albiza cerococephal. ........ Ara,,]
 

Guiera sene- aeon,li .......... 'lubbeish
 
Scle jc arya bir',ej.......... 
 Humeid 
Commiifora pedunculat....... Luban
 
Lanea 
 htuniti ................. 
 L ei yun 
Terminalia laxiflora ........ Duro at
 
Terminalia 
 brovnnii .......... 
Daroat 

The understory vegetation is similar to that of 
the Acacia scnepal savanna. 

As 	 regards the best grazing plants of the se i
desert zone, Lebon (1965) emphasized the 	 ofusefulness 
Aristida (Gnu), Blepharis (Bogeil), and Monsonia spp 
(Gum). 

Browse bushes were only heavily utilized in over
grazing areas. The best of' those bushes were Acacia
 
raddiana (Sciyal), Acacia 
mollifera (Kitir) Maeruaand 

crassifolia 
 (Sereh). 

Some leguminous shrubs, e.g, Indigofera spp.

(Kushein), 
 were also important in 	 the browse. 

The Low Rainfall loodland Savanna Sand had little
 
grazing Potential. 
 The poor quality of the grazing was
attributed to the lock of1 "saltiness". The few cattle

kept by cultivators throughcut the 
year were withfed 

salt.
 

2. 	 Natural Vegetation as Perceived by
Lcal_ I nhabita_ -----------


The followiin,- tree and 
grass species were reported
by 	respondents to be 	 still present in the area: 



TRLF2 

AIeli f c.rn ( it iv)i Gu 

cva~;foii( Seeb) ouch r-ur. bilforus(Haskanit) 

Palani te5 
Se gyptiaca ( il 

rQrsi eml(au 
a r1s istrnia au 

Fjos c ia IEchinochola 
acne 1c ns j.$s (Pukh et) colonom (Dif ra) 

Acacia radiana (Peya 1) RtpapostiBasd 

A -,-cjc q tor tiis (camar) Tribu]-us 

tcaoia nubica (Laot) terrestris (Dressa) 

Acricia snnegal (TIasab plpai -iA(ogeil) 

Cnrnmifora africnna(Gaf~hl) CymbopmsMahaab 

Gre:iatonx (oodm) A. pubitolia (Kureb) 

Adaconirg idrita( Tebeldi) Acanthospermum 

T-tnnon liimjis (Teiyun) herp. (Hiurab 

:ZiziplluL SpinLI 
clristi (Sidir) 

IHua 

Phynchosi s minima (Adan Far) 

Gullera sonugal Trinthema1 
.r-aJrIZ galcnsio Qbeh pentanchra(Rb) 

Atl:-aarnara (Arad) Sesamun alatum ( Semsem 

Cordia~~~~cTd~ ghrf lJamal) 

DC~riosa ghrf Idrb C. Occidentatis (Kaua i) 

grlornerata (IKadad) Aristida imotabilis(Dubelab) 

Ac-ilcia niliccica (sunut) Panicum turgichun (Tumami) 

Acacia seyal (Taiih) qola'nun dubium (Djubbin) 

Acacia aibida, (H-araz) Ptrigai hervionthica(Rluda) 

Azacirachia indiC&(jNiem) 

raictrophis 
procera (ihr 

COmT'bretum cordofanun( ilabi 1) 

rorrila abIyssinica (crnmbii) 
f1a ivadori persica(An) 

COPPai 1 dec cnn a ( Tundlub) 
~3herocarya, hi rrea( gurro id) A 
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The following tree and grass species hate been
 
reported to be either decreased in number or to have 

disappeared completely: 

Tree Species Grass Species 
Meliferq (Kitir) Cenchrus (Haskaneit) 

bilfrus 
Acacia nubia (Laot) ahi.nochola (Difra) 

colonom 
Acacia senea;&al (Hashab) Stipagrostis(Bayad) 

Pa]ppo s a 

Commifor a afric ana (Gafal) Blephari s (Bogeil) 
per sic ,a 

Scherocarya birrea (Hufeid) Cymbopogon (Marhabeb) 
proximus 

Adansonia digitata (Tebuldi)Monsonia (Gum) 
soneg l ensi a 

Lannea huiles (Seiyon) 

Guiera (Gobbosh)
 
senegal onsis 

Albizzia amara (Arad) 

Cardia gharaf (Indrab) 

Decrease and disappearance hove been noticed main

ly in the last fivr years; 75: of' all respondents stated 
that all the above m.ntioned trees and rrass species had 
been dominating 15 years ago in 
the village surroundings. 
Presently, they are s-.'ttered in distant places. 

Di'ippeirranco oW' trees and jrasses 
was bclieed by
 
87.31 of' all rqsoondents to be due to the ducreasirg 
amount of' ['-infali and the continuous cuttingr down of 
trees. Very few in the sample emphasizcd the effrect of 
the diff'ercnt lan"!uco, particularly over'cultivation and 
overgrazing,. The activity oP termites had been stated 
by a considerable nar:iber' or respond ents, particularly 
in the last V',ow yor-,. The eTt ct of' _'ild fires was not 

reported in t1 arLa.O 

The par'Lial di saei riac 
 of Acacia senegal (Hashab) 
from the area was reported by the majority of respondents 
to be the most cfi'ectivo one as regards environmental 
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reported thqt thedegradation. The local inhabitants 

be ..rnon) the far1ou, ar.a producstudy area wak ,nown to 


ing ,ju. arabic up to early seventies. irvalence of'
 

felling
droufght conaition; *,nI int-nrii 'ic; tion of' tree 


th- rr.'nar uti on
for dil'Voroat puripoces have rcnd., Ied 


[Cn, 0,'
oli 	 this SiticUl'spfci<i (c,1 I .t. 'Phios has 

boon rof'cctcJ, as r -ported bL local inhabitants, in the 

o' the top -oil and tha. :n!.ancom(nnt of thedismantling 


of thuhl top :-uil through alien forccs..
 
rcmoval 


speciesThe di sappe-rarnc, of' sorr, t', ,: 'ia'i .r, ass 
6 of 	our sample,has bcon acompnnicd, as reported bY 2" 


by appearance of now species.
 

Troc srccics reported to have been seen in the 

last 5-10 years included Seyal (Acrcia radiana), Haraz 

:(Acacia albida), Marakh (Leoptarnia pyrotcchnica), and 

Mukhot (Bosica scnogaLensis). 

Now trec ant rss cpecies were reported by 64.2 

tho once prevailto be of inferior quality compared with 


ing specios.
 

The dis' r'iae • of -omo vegetation species was 

reported to have bucn reco.nized t rough the increased
 

distance of grazing -reas. Amajority of our sample
 

(83.2.4) mentionod the village surrounding to be tho 

place for' gra7zing: 15 years ago. Rcently razing areas
 

wre roportod to bo at a distant r'anging betveen 10-25
 

ccntoc.
from thu settlemntkm 

I1 	 The role playod I' Acacia scnewil in fixing the
 

Qoz soil tihiou.;h its intcricrtingL root system has
 

boon vell dccumcntod by forest spcialisti (Hassan
 
Musnad).
 

Somc. high quality gurass 	 species such ns'Baynd 
Bogoil (Blepharis persica),(Stipagrostis opposa); 


and, Gau (Aristida) vioro no longer found in the
 

village surroundings.
 

2 
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3.
3-Maoureo
to Restore th 
Vertntion
 
~OcrasC y hqeLocl...Restriction nhnbit tnt s:ciwood cut ting; and replanting of treeswere roportd b, 7.7 cr in 'u:opondunti to ho the bestmeaSucs to P 'torv;tti, 

Oovrp. Vec0v ,ho wevC,have rj&lt I rV rL Veret 2,tioncultivatiol, L. Cover tot ou-} ,.yidmi t t ha Ot(r ,azOVgoVer-r 

causecd 
th io ldjI~t~d it ovcrgrA:zing, asby irni]i._Lr,.,t on o' a rsoriomdic aznd suoi-nornfdictribes L'po: fi nort)lciri p ut or1 the., provjn(e in thelast few . r 'ad -ontri',Itcd te the dcorease oL 
the 

vegctation cover.
 

The mormures alreadyv 
 tokon in :some set tlc:mBrush, Ab.V]d nts likeand Urnm Kaddada to conserve trees in theirparameters were perceived by thc loc:il inhabitants as 
s sfIll. l /
succ 


The local inhabitants perce'ive thc importance ofvegetaition cover 
in regard to two dimensions: 
as a
 
protector to cultivated areas ai'ninst movinr sands and
as grazing potenti-il and sources of fuel and building
 
material.
 

4. :onitoring ',;ildliPe: 
The main wildlif'e species in the 
aroa have been
listed by the respondents according to 
their rate of
concentration in thc, previous time: 
"Basshoam", rabits",
"wild rat", "deer" and "sabar" wcre reported by 82,' ofall respondents to be the main types of wildlif<i in thestudy area. 
Other types of ic's concentraticon include: 

I/ In all t, places therehpree has been a ;guided conservation of' trees as; shelter belts against movingThe shelter sands.belL of Brush is byIt goos back far the nldot one.more than 30 years.inhabitant In thrce villages,,,were w,-.,l aware of' thc Usefulnesssho].t-.r belts of theand therefore theyall regulations which were thought 
hav. been observing 

necessaryauthorities by localfor their conservation. 
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"Fox", "Barash", "Abu Garbo"' "Snakes". 'Karay" "Umm
 
Bagnit", '"Rats", "Tital", :'Abu Shuk" 
 "Neam",
 
"Abu Genfna", "AlI.ol", "Abu Eussein", and "Abolai".
 

The main biras reported to have been dominating in 
the area included IVeteow, damri, Maloani, Dobas, Hubar, 
Gidid 'adi, Umm Sheleshik, Zarzo u, Umm Mangor, Aweir.. 
Gerin, qhurab, Sagar el Gidian, Garen ashash, Abu ol-
Khutaib, Wezzion, Sogda, UM; Kaglo and Hawa Shernron. 

The majority of all respondcnts (P7.5O) stotod
 
thnt the numbers of' wildli!e in general 
 have dccreased 
remarkably in the last ton years. 

R emovin, of vegetation cover throgh man's
 
interferance and 
 the prevailin j droytht con]ition were 
perceived by 62.71 of Qll rnpondents to bc the main 
cause o' dccrcese. Increased hunting practice, due to 
the incrensd Population number, has been mentioned by 
a relatively smll number of respondnts as a cause of 
decrease in VildlifYC. 

The following wild animals and birds were reported 
to have disappeared completely from the area since 10-15 
years ago: 

Wild nnimals : Wild birds 
Gazelle 
 Hubar
 

Taital Gidad Wadi 
Rabbit 
 Koria
 

Daba'a 
 Sogda
 

Abu Ndufaf 
 Neaam
 

Reil 
 Segar l Gidian
 

Zaraf 
 Wizzien
 

Abu Shouk 
 AMak 
Fox 
 Urr Kagalo
 
Tiger (Nimir) 
 Dabas
 

Marf eon 
 Zcrzor
 

Giroud 
 Balcum
 

Wild cat 
 Abu Mn rgrar
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5. -Monitrrin-, .V't r,r cR urcr: : 
1. Wr,It_ 'csoufe _ 1 Prscnted in Literature: 
droun':; ter is .t!:r occuers; in the Nubiain aquifers.
 

DrillinJ h,s ,,t 
 ic L]e .to" supplies extend
 
to a death o -- owaer Is  eeed o pLump water
 
fr'om thi! eeLh zenet Al place; on t[rsatient cominlex
 
aPe void -I ,oindwiater- except1 in icel pockets in the
 
veatheri'n- :eric ,in(, ilonr- )oints %nd favctures. 
 Deep 
bores and hrei-s]u ei are tht !ain writer supply in 
the dry eerie,2. Thr a or few no tar-I pools (Rahads) 
in cloy holle thit provide Vwater dur nr- the rainy 
period 'nd carly ,r,y ,san. Obt.ing ater is a problem 
dviringr the dry7 p,ricd c nu Ic cf the higch demand, low 
r-te eL' water ,'isc!horrfe an inadoumite fuel supply for 
nump ing. 

The strudy aro-:, bein.g in the rinsha,lw o1' the 
central Drtrt'ur highlands, receives very littlc rainfall 
compared to its lititudinnl nosition. This is strengthen
ed by the V'ct that sur ll-c: run-,sf' is almost absent in 
the area b':casc oth, sand sheet: the (1epth ci' sand 
is enormcus .nd thus ,all precipitation is being lamed
iately absorbed by thu highly porous sand. "ater is . 

critical f:ctor found in very restrictud locrAtions which 
gained fame be-cause of' that. 

The early sixties witnessed thc tapping of the huge 
underground water basin in the area. Tapping, continued 
up to the early seventies, thon stopped for a while and 
resumed again in the mid-seventies -s part of the 
National Thirst Campaign -,nnounced by the Government as 
part of the ,vhcle rural development programme. Fig.(lO) 
and the. nccompanyina- ta ble show the proTess of the 
distribution cf' water points in the arco. 
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regard to the rictuvl. grizing c-ipncity hns lcd to a 

severe diegrsdation oL' th,, n-itur-sl rusourcks. This has 

in th. lt fi'c isc'ars, by the immigra.'bcon intensifit_, 


tion o' l , -l-l " frolfl
soie nom-iic ,ri iS tribes 

Northcrn >rfx ,iistricts ;ilxh hrul bccn hit by the pre

vnilini AlrofYKt soni tions. Th;(_- use, to concentrate 

S"around weter ooints in the (rv period, with the effect 

pf: .dismltintlinl 	 tht, tol) soil by ru:,ovinrr the vcgetation 

,cover cor.ilet., , thus enh'ncin! the process of desert

ific'ition is !;C'Ict-:ri. This 'li be csily identified 

in recont ir photoo -,nd LANDAT irlrcP'! in the form 

of pings of bare surfacc in settlement surroundings. 

2. Water Rcsoi)rccs_ as Perccived by 
Local Inh1bitants: 

Wlater for tOrink'in purroses was renorted by 92.51. 

.of our resrponlents to be in plenty; 8Pc.2% reported that 

they, cover their needs from witer points located within 

the settlement itself; very few have to bring their water 

from distant locations ranging between 2-10 km. Water 

was brought daily as reported by 68.3') of respondents, 

or every two days (27.74) and every three days ('). 

Water bringing used to be the duty of the women 

in the area. In vcry few cases, particularly if watm is 

distantly located, the men help in providing the family 

with drinking water. Donkeys and camels are usuallv 

use: to transport water to lodgings, but no tanlkers 

were reportoa. 

Water smount was reported to be slightly fluct uat

ing throug)ut the dif-Cerent secons...Ir3UiMIer was report

ed to be the most criticAl ,cenon with regad to the 

water obtained Prom shallow hand-dug wells. 

The majority oV respondents (57. 53) statod that 

water quantitf is continuously decreasing particularly 

in the last fuew 	 :irs. Decrease was attributed by S2. 51 

to increased animal numbers ns a result of' immigration 

oC saei-nomadic 	 tribes from Northern Darur districts. 



Others attributed the decrease to increased population
number and to prevalence, of, drought condition,,. Nearly
all res:ondenta (?. 2 D)stated that wator quantity would
have been foLIiciont localfor the inhabitants had it not 
been f'or thu incrciscd 
animal and Q,o'ulation pressure
caus_1 !, r.r,;nt liiiirationrni, concuntration of
animals around watear .o ints or a lonf, period w,'as reort
ed to deplot. the amount of -.,atcr in thxi. Accordingrly, 
so ic walthy inniid'uls amon, t}. local inhabitants
 
have btm(n 2C1..'Jlatd 
 to dir additional shallow wiells to
bc used as a source o' cash earninr,. Thus commcrcial 
vwater provision start-a to be a well known practice,

particularly 
 in th, lust ten years. Thisa was quite

cvidcnil In locations 
like Tiara,,Kaddada torai, Abyad, Brush 
and Abu Humciro .-'T he o ft'cct or thisa pursuit, howv/ever, 
was reiworted y,,72.5 of rcspon]ents to ba intcnsif'ica
tion of' thc nrocoss of Cidsertification in the area. They
justified their argrumcnt bI reo'errin to the relation
ship between 
 animal concentration around wtcr points

and the rcmov- l of vcrgctation cover. 
 Th,,.y argued that
 
areas without water 
 Points are still coverd with
 
vegetntion desoito 
decrcasing rainfall amount. Follow
ing; this argument, 
 local inhabitants proposed thot the
 
best way to restore the 
natural vegetation is to closo
 
down som, water points formerly 
used by immigrant
nomadic tribes particularly from Kordofan, i.e.,

commercial 
 wriiter' provision should be stopped. Only then

the immigrants would compelled
be to leave the area to 
its indigenous population. 2 / 

l/ The number of wells op"ratod by diesel pumps in Ummtorn alone wa.s found in Jnnuary 1985 be
15, in Brush 3. 

to 
Kaddada 

2/ This view was documented through ansion organized evening discusand guided by the writer among localinhabitants in Umm Kaddfida town in Auust 1984. 
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From wh!t hn bcun prxrccivcd by the local inhabit

ants as statcd .-bnvc, onc can conclude that water avail

ability f'ar drinkin( purposcs %vns not rc,-rdcd as a 

limiting f'.ctor ta'(r thu traditiona:l prncticcs in the 

aroc. On].,- rcc(ntl, throuigh mimanagcncnt of water 

sourcos, ,'ritcr provision stairted to interict with other 

factors to rficct thccological status of the area. 

7bq
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S2CTIOfl Ti, E 

DI!OOR ,AP7T(C AND STRUCTUR E!CCUOMIC 

I * Dco fulnc!;i Dtr22ci; p' 

1. Ethnic C-::r'liti'n: 

Main trjibc ' ro:].ctCrmd Erom smnplc survey 

L roonondont total 

Bcrti 72 50,0 

B a san 51 21,2 

Dar Huid 36 15,0 

Gawama 22 9• 

Sarairi 10 4.2 
Boderia 5 2.0 

ot her s 4 € 
Total 240 100.0 

As soc!n from the above table, Berti and Basaa are 

dominating. Ethnic composition has bccn considered as 

one of the indicators -of' change, and it socms that the 
traditional composition of the area is still preserved. 

This finding is of vital impo:'tance in regard to the 
question of pepulaticn mbility as ciused by environmen-

tal changes. Of signifi cant relevance is the fact that 

both dominant tribes arc traflitionally knovm as sedentary 
cultivators, an attribute which is directly related to 

environmental changes. 

The other minor tribcs usually practice a scrt of 

trnnshumant way o' life adaiptive to the prevailing 

environmcntal conditions. .oving the whole family with 

animals in certain parts of the year' was once regarded 

by the majority of' inhabitants of this area as an inferior 

practice as compared with sedentary cultivation. This 

attitude is presently undergoing remarkable changes to be 

discussed in their respective contexts within this 

analysis. 0i' significant importance in this context is 

/ 
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the absence of pure nomadic tribes, even at this time 
of high population disloc:ation and excessive nomadic 
infiltration, Partic i-iirlr irom northern Parts which 
were recently,:everelv hit, by drufilt liaxards. Ahser e 
of -pure no.idic elements, therei'ore, i,:! a phenomenon
 
whic h cxlci'': eol 7Cr unded e:, ri ation in the 
 follow
ing dicussiono. ';ht e,scnt Porulation -tructre,
 
however., r'c, Tmbe m:,iny
in rosrect that o -73,! as
 
seen nrom thu :o~lovin- table.
 

Table 10
 
?opulation 
 Structure of' i!,Ilstern District 

as Compared with the "Ttmef the, Districts 
of Novthe1n Dartur Province in 1973 

: District :Urban R :NomadicRural [Total'. 

Zi,1 Fasher District 51,932 141,134 13,146c 206,535 

25.2: 6,8.. 3 6.5 1001
Northern District 4,762 173,4 80 50,447 228,689 

,.lo 75.91 22..0 100%
 
Dar Masalit 
 35,424 278, 304 72223 385,956 

7 
Eastern District 4,693 78,015 -- 82,708 

9. 2,* . 1 18.7,0 100 

5.7, 94.3 0'. 100
 
Source: P.N. Ibrahim, 1984, p.101
 

2. Age Structure: 

Table 11 

Age Groups 
A :No. of :No. of:Age groups 'respondents:Total , 

Less than 19 years 00 00 
20 - 29 54 22.5 
30 - 39 67 27.9 
40 - 49 41 .17.1 
50 - 59 37 15.4 
60 + 17.1 

Tot ol 
 240 100.0 
-_ _ _ _ 
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The majority of respondents falls within the age 

group under 40 years (50.LL'3); about n quarter falls 

within the afre _roup 20-29. These i'iniings sug-rest that 

the aminger householders are still orcsent in the area, 

which reflects a sound population structure. The presence 

of' this] enx'-g:atic gr-oun, oven at a time of' continual 

environmentAl deterioration, needs further explanation 

to be touched upon in relation to the question of out

migration. on-rcuresent etion o' a~a group's under 19 

years surreste thot householding is a responsibility of 

relatively older lcnmr.nts. This is connected with the 

cultural trits, of' thu ucople as far as marriage is 

conoe ncd. 

3. Marital Status: 

Investigations revealed that 216 (gC.0:) of all 

r espondents were married at the time of' interviewizg, 19 

(7.9 ,) wore unnmarriucc, thc r, t 5 (2.1') were either 

divorced or' ,,jdwed. The majority of respondents (78.8) 

have only one vAfife-, 12.o) vith two wies, .9 with three 

wives and only 0.4,'" with 'our wives. 

The:se f'indings seem to be -,trange in a community 

which emphasizes: the rolc played by a wife in nearly all 

socio-cconomic activities of' the family. Normally in 

some parts of 11orthcrn Darvfur Province a married woman 

has her own plot of' cultivated land and therefore adcl 

to her husband's po sosssions. This moons that polygamy 

might be quite rewardinfg for the husband. The small 

proportion of' divorc,.d householders may be interpreted 

as a sign of' : ,ocial cohesion and a tight famnily struc

ture. This is of' course against expectations at a time 

of environmental hazards nd economic stagnation. 

t . Family Size: 

The numbcr of' children reported by respondents 

was 996 (451 sons and 537 daughters). This gives an 

average of 1.l children/fimily, w,,hich means that the 

average f',mi] size: is nbout 6 persons, still within the 

norm for the average Sudanese family. 
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The ages of children were distributed nmiong the
 
following categories as s io,.n Ttble 1.?.
 

:'Pall o 1?
 

Apes ol' hildrcn 

Age group" • ToIn tala; :Numbetr :
 

0 - L years 373 37.4 

5 - 9 " 312 31. 
10 - 14 " 246 211.7 
15 - 19 " 106 10.6 
20 + 20 2.0 

Total 
 996 	 100.0
 

The above table fligures reflect the fact that more 
than two-thirds of' all children w,re under 10 years old. 
The small proportion o' thos above 20 yors old may be 
due to the fact that at this igo the youths usually get 
married and are no longer coi:nted as dependant children. 

Regarding other dependants (parents, brothers,
 
sisters, relatives, fri'nds), 
 our inquiry revealed a 
number of 742 distributed among respondents, i.e., an 
average of 3/household. If we add thi.s to the family 
members, then the actual family size 	will rise to 9 

persons.
 

5. 	 Family Structure: 
Our investigations revealed that 94.3' of total 

households present a nuclear family structure whereby 
each married couple lives independently from parents in 
a separate dwelling. Accordingly, each nuclear funily 
has its own cultivated lands earnsand its living quite 
independently. A wife's possession of' cultivated lands 
remains her own, but the returns from it constitute part 
of all household This mayrrturns. bo the j:ustification 
for the nrcCerence of the newly married couples to 
establish their own d-,vclling compounds. This finding is 
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even within Darfur region itself.- / 
peculiar 

6. Settlements: 

The rncat decisivc precondition for establishing
 

a settlemont is the secured supply of' permanent drink
ing water. This is depndent either on the tnmcunt of 

annual precipitation or the hydrological structure of 

the area. Availability of drinking watuar has bon chosen 

as one of the indicators of' chancre in the !rea of study. 

1'Scttlcmcnt; haivc bo,n clustcrld around water sources 

since the previous century. Reccent boolU holo.s, particular

ly in the last thirty years in the aquiifcrouai Nubian 

sandstones, hav. stimulated increjascd settlements. This 

criterion of the aruP is rct'lccted in the relatively
 

higher settlement density in comparison to othner parts
 

of' Northern Dairfur. NDrly ill ettlcucnts wore found
 

to have been established lonr -go. Therc vnie no sign of
 

recent settloiaent estt:eblismient, as the c-se in most
 

parts of' DarPur, prticuilrly os i result o' the recent
 
q / 

drought conitions.- The siignif'icnce o' this finding is
 

Cirmly relat:;,. to th,. pheflo;ncnon of dest&ti!'icstion,
 

which is remnifkably observed on thc, stcllite imagos
 

as rings. The multirliction of the problem, however,
 

is well connected with traditional occupation of millet
 

cultivation in the area, to bc elaborated later in this
 

study.
 

7. Building Materials: 

The aspect of building material is of great
 

relevance to the monitoring of environmental changes,
 

Rural inhabitants rdnong our respondents were all
 

living in dwcllings constructed of' ',ood and straw. Even
 

_/ 	 In merat rural areas and Tart of urban centres of 
Sudan it is usual to f'ind en extended family struc
ture, rather than ,a nuclear one, whereby more than 
one household] live 1vithin the scan.t dwelling compound 
and accomplish the work jointly. 

2/ 	 The incrce:ec of' settlements during, the drourght 
dimast.r in ln)7-1--; as observed by F.N. Ibrahim, 
1984 in other' pirta of' N. Dar'f'ur, was not registered 
here. 
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in Umm Kaddadi urbnn ccn~ro ti~c m'jority of dwellings
 
were primarily m.dc. 
 of ,vod and straw. Tcrrain, type
 
of soil, climatic conditions, rvailabilit. of' wood 
 and 
straw and the stanndcrd of livin.- wore the mnin factors
 
behind the lomin-nt 
 ',so o v'voon cad str- . 'l building
 
mat ri al.
 

Wood and strav used te bG -Iathercd in the village
 
surroundinj-- v,,ith 
 minim- ct'hzort and littl, excnso.
 
Even thc houst construction i3 
 carried out collctively.
 
in 5of, ins :,n , a,-a '. n. 7i 
 'irJi-. 1: ]ircotly
 
rol atod ti, tlzi& I-ct 
 es'evrtii'ic tion throuih the
 
removal o,' tht 1 n cover. Tisr i.':; -vid tnt from 
 the
folloviinf-.r r.c t i n 

Boe-id c t- t, -- , t . coicn'; thrrn a"rc ai number of
 
grass s.-c 
 0 i a-,trcti r h ich include
 
so oghum andha ii 1 
 tt i~ I'-,r] I- n i o,. ' . Thus we
 
ca-,n %I th,tc v-) 
 ntt, in tloc contributes 
directly . t lr'Jic tinn nf' ,!cr-in 1 at,
 
. ..
rticia.',rn in thi . vhi quite 
evident rr.u t c h-,v u'rrndnv,3 , "].-ttii cleiit a
 
in the ir, i. iar inciiiri Pt,- ' "d,,l 
 ,. of" aIll
 
rosrondcnt asc,' t--, mc:-t tlioirdr-cn .- timber within
 

rdius o 7' ci r:,xif.1li, f'r-m' the f.ettl . rcnt ccntre. 
Presrontly/ ll p,,vr tonnt[o thi(Art)in.:- needcd
 
timber from 
 7- <A km di nt ro tlc<::' -,ttlcmcnt. 

The (imand ' ior,.ic, ' u' continlicusly 
incrc(, .iTL is a r',ca, t o . o iit , in rcnsc in the 
last 2'5 er. bc[or. , the r-c n docin- trend started. 
EOvun it , - rh1: :,2 nflnd In} iug] due;ot Ic06 b); VhrcI 
to the high r, ,uac,- C aoac< recontruct in,-lwhi2h 
was mainl.y attiibatAr to th.- rccnt cnvironmcntal hazard2 

1/ Hu-ts can lnst or ., l,-:r'io i -:ncin- bet-ween )4-7 years.2/ High wind !Vc cIo In, - :aHiFh -:I~j .,, t ."c 1 m nIc v riini Jihh-: 0 P,r~,!l of' plaint cover,
 
crepnin- , .scn 
 ha:t erii n, l thc, activitv oftermite and ]omes Jo annimal]s, ch. inc-d 1-y drought
conditins, are m-in vcrvIn:inr C-nctors. 
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T-bhie 17, 

Tro 'TC.iUcsP iev ~ oC. 

: I k :of' USage 

Kitir -+ 

Sapgnat + 

AriC'. + 

11igl ig + 

Sayai 

I ndrab 

'Hashab + 

Babanos+ 

Sarah+ 

Loyon 

Ghebei oh + 

Gafal + 

Kadad + 

Huim~aid + 

MAuk hai t 

Sidi r + 

Ghodaim + 

Nearn + 

Laot + 

MAarakh+ 

Hlabeel** 

Sahab + 

Tceldi + 
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A part trjn timber as bildin,r matcrinl, wood has
 
been used t mct erncrv rquirccnts -nd the building
 

of fences n rosurs. h ' , c on:,mjntion of fiz'e
wood is , (r.'ti lir:r I '- ily or 

perz-ors 1191hi 	 1I2oilt 
50-70 l ti t'liliiT of a
 
middlo-si 
d A i , i I' I, ii::, 19 FL ) This
 
frivt! :.t, ' nin ii .t ., .
 urcc of
onc, ; '11j.at - ' - 1-!- n
t fruouently
 
obsc .r(eiltIt ! "IP I ool 
 ,' ',' , ' Sr "rp ce'k ing
 
nno me, , n '.v,-: is lc 't b" rniIn ti) whole
 
day A.thrut nny n ratjn mcas re,. In f, ct the cook
ing tochnijucs ad: 1 tc, in the "ueai 
 C Ue m tfnly a
 
nall fraction o 
 ' a1 tha _nr,,y f bncvoteyburning a,v 


large amount o:f ,...- The simple 
 tin oven (m.nrad) 
1knavm in many panits Ca' the Sudan is rarely kseaJ in this
 
area. It burns ch-arca-wl and therefore 
it wastes less
 

energy than ponli
.i 	 do. 

Wood usa for fuel and buildinsr huts, fences and 
enclosures hLr.er. and semi-nomads in the airea as 
found to bu vet', hi!h even in comparison ith other parts 
of Northern Darf'ur. The main reason for this is thc
 
scdontarv nature life within which
c1' the area 


continuously increases 
 the burden on the detcriorating 
plant cover. 7h, estimations of :. IbrAhim in 1979 for 
the whole NTrthcrn Drirfur, shovn in Fig,. 12, could be 
therefore, taken vith se.nc precautian. 

The above figures reflect -a hi;.-h wood consumption 

per family, in vear. fact only thea In not does rural 
population use wood for fuel but also the urban 
population. All of' the Cive bakeries Dramof Kaddada 

1/ 	 EnergJ snin" ovens, as those knovn in India aD 
Eg,'rmt are not used in this area, Closed mud ovens
make use of ,11out /40-50 of' the energy produced,
while open fires ive only 5i energy benefit 

(F.. 19 84).lrahir, 



F ig. 12 Anrual 710cd Consix-p-cior, per r'arily
ill Yor-thevon Darfur 

(1 rec., cl' C52C 

jrC -- su~Itrees ',irc I--C-r. 
nts2 er j I 

' -rod 194~.5 



depend wholly or, ,oo, -ts a source of ' i. This is by 

far the bi,,.:'est vood consmin,. entcrori-c in the area, 

i ,1;S rterysinct, otte , 1 l iti.,o "1 it;dtt expensive 

or compl-.tl i l .in-. u:,;A ot L , of'ten 

obsorvedi , ], a I ''o loving tow;ardsvI tlr 

Umm 1(addui .. <i e.]].ction s;tationsto ,,i. were 

scon alone ti. rcid:- !.d;ir to r, ~n whichcentpes, 

might bc t a h,,b cut in !ieotcrls t U 't the last 

remainira i)lmt cic as { ,-cn oc;ively removed 

and ''' y uricn_ oal, ncom. ruralCl 0 eas. r the 

population. Tis trend was rcort to 1),U recently 

a.,tivatcd as i rcsmons-; to the hi.fyh demnn <or wood in 

urban-and other lar -,-ecottiemfnt centr es and as a 

response to the dccreasin rnlc o other ocaiipations 

such as farvtin, nd stori; nt li m. "his11ia t.ye of 

correlotion, primaril. c Iuseethe d.tc-ri crtingby 

envirormlent,c conitions, :ts sond to h, val perceived 

by the local inhaibitnts, a 'hubiect to bc de._ t with in 

the succeed ing dis cusions. 'The i'ollov.int' table shows 

the ty-pes of wood coni5.qed ao'tcl and t rh usage:iote of 

Tree oecies licd us a source of fuel 
and the Rate of Usai.re 

:H .gh :Modur- : Low : :-igh;1Moder4-Low : 

:Tree :ratc :ate rate:rate: Tree :rat,-ate irate : 
: pecies: of' : of : of :Species: of :rate : of : 

:usac: us age :usage: :usage of' :usage: 
: :: : : :usas~e:: 

Kitir + Mukhait +
 

Sag at + Si di r +
 

Arad + Goddaim +
 

Higlig + Ga sab +
 

Seyal + Marhabcb +
 

Indrab + Um Sirema +
 

Babanos + iloEcM +
 

Sarah + Laot +
 

Leyon + Arikh + 

Gebesh + I'lkho san +
 

Gafa + Habcel +
 

Kadad + Sahab +
 

Humaid + T,-I-) ldi +
 

http:compl-.tl
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8, Poul ation ho v.m nto: 
1. I n-miyr,-ti n: 

To finq opt thl volume of in-migration to the
 
study urp th Pcwpondjlt
1 : were aokud whether they 
wore 
barn in t , ur wi,rted to it From other 
places. Thr result oV' (]j invct iqution was as follows: 

• ,, . Tna] ,-lI
 
0I Fim ~ 0t i H c t
5l s ; ,,
 

________r__ io p Ah,n tinVo a! IL.i*,-

: 1 , 
 ivt} c. . "of: 
 : aszonnt s Tota 
wiia c I-c., - oT''mToTt 7P ~i crsn3 3
 

Born in th,A 
 l- m,, 
 1.25 
 5i
Florn ou;tidc, W;, v'!Ilinar buTt

Adthip t;he .-udy. ".,, 
 84 35
 
Bo rn 'ithi n D%,,p.rur Pro;i noc
 
but out sid 
 th, study "irca 
 24 
 10
 
Outside Darrur Provice _
 
Total 


240 100.0 

From thu above, presentation it is evident that the
 
majority 071 wetr born
) oither in the villaec or within
 
the study area. In-migration from 
 other parts of the
province as well as from other provincos was comparatively 

insignificant. 

This ndinE was found to be ouitc relevant to the
 
s 6 cio-cconomic pattern of area bythe characterized 

traditional economic 
 pursuits and an affiliated social 
structure. 
Communal land ownership and the domination 
of certain ethnic rroups could hardly permit the 
infiltration of other groups. Moreover, the physical 
factoe of the area was not conducive to creating employ
ment activities which might have attracted people from 
other areas, particularly in the last few decades. This
 
can be seen from the following table: 
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ifibi c 
Distribution r,< jn-mirint.2 ',cmoruinrr 

to the cie d o In-Ei <ption 

• .i . , t.::; )d ;t:;:in-ir ants 

1960' "2-.8
 
1&J70'cs 21 18.3]
 
1980's 1 17.
 

To tal 115 100.0 

It seemas that the manjo'ity of the in-initrants have 
lived in the study area for morp thmn 20 years4 Thc 
number of' in-migrants continually, dcecrosea ihich suggests 
the decreasing, attractiveness of t)o arca, -.presented 
in the Baselinc Trend Anl,,sis Rciort. 

Accordin to our in-,ctiiration, 2,.6: ort all 
i'n-migronts crmo inn:, 30.1'" brouivht their Vm,,:,iics with 
thcrn, 26.0I c-an in compqn .,ith thuir pnarnts rnd 5.2'4 
came as part of' i "roii,- t' the name tribe. 

Motivation i'or in-mi.rPtion ,vas stated by 337 of 
all in-migr.nts to be food cultivable lands, by 2211, to 
be for the sake of'ncoring dol eriorating environmental 
conditions in thcir placcs of' oriin, by 17.2b to be 

good pasture, by 10. 4 . to join relatives, by 8.7, to 
get married and by 6' to search for paid labour. 

2. Out-migration': 

It seemed that ";he area was comparatively more 
attractive to people hit by drought conditions in other 
parts of tho province. This has been stated by 59,0 of 

3 The question of cut-migration needs a further invest
igation. The figures given in this analysis need 
further verifications, intended to be updated by the 
writer in the near future. 
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all immi'rnts. At the time n!' this study contlitions were 
renorted t,-;V vntr etiu, y,#t the pre. rr:t inhabi t,-nts 
were roluct:nt t t '0 ,o tir places ("5.2',) ,.vith the 
hope o f t'rn t, rral . niifti[ns. Ver",' L'ev'.amon!
our ao l,_,di - tl fthijv mt nAtion ftc 1i the 
ar ei In t z ,.i. t ,P, . - .! t s. '.vho '.e-li. nt ending 
to leave thl<: I", J11' m (ntin :d .jout} PH 9' 'l0 s 
dcstni nt bi n, mentioned oth:c. .rovinces, p articularly 
Blue 7file 1Uiseala r,and the rest couldn't stte exactly 
thei r destination. 

T o justif', their intention to move. 2 stated
 
detnriorntin-. environment-l 
 conditions in the rrc-i, 21. O 
stated C Eearch "cr >ctter livin:; crnditions, 17". a
 
seefrch for p old 1 ahur, .- at tci 
 t,h' ,ir t.o in
 
relatives in other mlo , '
th. j,' t ? lther tted
 
a combinlatin 
 o!t Jn, ol tvn ro'cn- .r(ti-ev could not 
state- with prccisi or. 

The m:a.city o t,-,s- int-hdinr to movc (79"')
 
stntcd that f.h, vu.'
w-i' .'e !I n -,t Cir:2at, and. if
 
conditions t1,htre t,,t ) a. ,. r idna they 
 ould
 
pick un theiro :'.iliea. 
 A r.1Cftr'-ction (1l) stated
 
that the.- .old move 
 vi t, t.,il, mie !arm the begin
ning[. Thi!s r:c,!n th t 
 thI ,ca c '/r: 1t-.1tied to their 
home 1 and, h'1t t. er; 1,',Lr.
n. ; t'oi, V, t.tter lifo.
 
Vurious 
 . in ' int:i!._rti- ,tbo t . ', 'iaccs, includ
in7 our -'.nvi ,it, r1 ta;rnin -. i -r at nd m".ss-riudia,' 

have lncrre'.- , t , .t 
v.tjon o!: in]ivid , to mi[.;retc.
 
This h;-- bLn aied 1,: 
it. incr.),inl-l .itrierating
 
onvirorcnT. J 
 c1 , ..iitiens in t '(ip ",0-. of ori;,in. But
 
despite that 
 tl e raau.1onitv oi' t}.osc intendirv to mirate
 
(62.') st atu(I tPi
] . ,. to bc , t miaorar,.' one, the length 
of whic1, -)n imap1(17nd, ftP.. /rmrmcn. of' livin- conditions 
in thcir l,-iace f)'rirnii n. Onl V]. of' all those intend
ing to mov sta-td -n intention to stay mermanently in 
the new destintition iven all osFiible circumstnnces. 
Thc rest (2 ,) could not forecast what th, y would do in 
the future. 
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It is worth mcntionin, howaever, that 72" of all 
intendi'f:- to move .- t td t he desirea to uive up the idea 
of movin- it' conditi -ns in the arn return to normnl. 

Our jno:jrv nbc,,t th r nvioqot-miirati on 

revcalcd tlt' . I t1 reaoaon,lntL - havrCtedprtic i 
in se, sona 1 t!.: a a atI' s. a,on:, the ]r 'nil v, m ]%bers 

of our ru aspndnt,, 1- ' vwcrc. rc:,,rtcd to hanv prticipated 

in pcrmanent out-i, .,ktiun, at the time ot' our- invcsti
gatiOn" O, 're ' absent ,.s. ,heV1.(1 r',.crt ci' 

destin ati.,n-ia tc , a htPsc:ntcC:! w, r - r t U t,- ba 

within tha Blue-[ll, 2:ira, Kass: .la, Khartonm, Kordofan, 
Southern Dar rf'm Prwinc a; fnd Thrad. 

As seen, oult-r'iiw'rtin van iiractcd tovards areas 
still havin;' hivheo !aotc'nti-ala th.n r'crthcrn Drtur. 
Some of thC out-mi ro'iitsa 'Pr: r,-rted t- hve partici
pated in the sc'anl a nib tion movements between 
western an, nrvincos ' initiatednarti,,,otcrr arovince as 
by the o ansian i a the maodc-rn ac"i cii tim al sub- soctor 
in the !attcr. Th,. C cS Abui lalfir:!o . where)! oettl ement, 
a i ao number i t:- : oil]_-c' hvc bccn prnticinr a sort 
of chaiin ir,,, t-,U gi 2uTi arca in the Blue Nile 
Province since maln'! d]cade-'ao "ian tnn a a living 

example. The maigrnts from thi c, t1, anent worc r0e,3 ted 
to have formene a disatintiiv rrrou-r crnt'ined in a partic7 ar 
quarter in ,'l i;.:1 ta,,n callic Basaa, rcfcrring to 

the name oL' the ethnic r oup. (,ont uets betwoen migrrants 
and their home relativeswvlis rcpor tcd t- be still strong. 
Accordingly the inh(.bitanta oi' this, settlemcnt were found 
to be highl, ,tinal td and I:; ti va- t,- miigrate. 

REccntl:f r-Alrnoed mai r nts .1o1 ,i jp i neligibl c 

in number amona a-r resrondnta. This Ilight suggest 

that the f'la:: 0' inr'ration about the prevailing 

conditions in tho, a!re, h.his restricted the rcturn-migra

tion to a minimum, at least at thr present time. Presently 
seasonal miration i s'restricted to Southern Darfur nnd 

Southern Kordof'nn Provinces, particularly in the rainy 
season, 

I-O
 



Generr-ol,v spe!rkin-, out-migrr.ition in this area has 
been structuret thr, - ,,l ol' the ropulrition
of the arc.a. Cne nf th. typict,l ci attributes or 
1Nrthm'n 1)" '":u' i - ....3 .o]., . ri J., in .st-, in
nyth ishc y by 'prTidin, 1]. It reirimt--nt-,, The 

w.,oman j.- t ril. lIv ;> r ccr.,-thji, CVyen millet
 
ca tivatien, 
 This ~ittitU,, U 'ulCOsod tlChe mn and
 
huo, atirlul ttcd trem to 
 j in the Ptro o I ut1 

- C L out-migration. 

II. Econr_micutPctr,: 

1. __C,_ i)liti 

Our qucostiann'irc rvc-iled that 57.1;'o of all
 
respondeonts vcr( 
 l_1;l.v petsant cultivator7s, 0.4
combine pcats; Vi t
ntry 1 other o7ua0tins, ".1' wre
 
government 
 1. wers,wre saopkeepocrs, 2.5" nomads
 
and 
1.2' other occ'r, ti-ns. 

The above fi ur(s ar of' crnsilcrnblc importance

in relation to the 
 ,mustion n'i dosertii.icnti, n. The 
relativc]y hi.der numbr o-)ierrant cal tivntors compared
 
to other 
parts o!.' Pr rthern Darlar sagcrsts that the
 
area was onc. v m,u, 1,, 
 0,Crillrm ei].1ct 

as nphasizad in the Baseline T rend Anlysis Report.
 

. s pr-dulction 

The nrneric-,ll.v ,nl. fircticn o, noriras indicates that
 
the whole arer was 
 primrilv rr-erved for millet cultiva
tion 
and other relnted occur ations. 

The sinificance oi adoptin, neasant cultivation 
the main occupatian, however,as cannot be well under

stood without rcerunce tr the arevfilinr environmental
 
conditions. 
 It lit- been roven th-it excessive rain-fed
 
cultivation 
is, :nc of thec ima,or eusas of' descrtification 
in the area ( Ibrnhim,l'.1. 19,l1'PL4 ).. Reans are 
varied and th procs av.ae rather complex. 

I_/For the role plmycd by v''men in the socio-economic
 
pattern of' Northern Darfur 
 Sec F.N. Ibrahim, 1984,
 
pp. 1 57-144.
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The adopted methods of millet cultivation were 
believed, even by the indig.enous poi ulation, to speed up 
the process of 'e-r i 2ioation in this arec. Cutting 
down of t o,- to re! nii thY I:nj- Cor cultivation and 
clearincr orn herbc <rrn:)asocs dimnantle the topsoil layer, 
thus CXPCV3jin it t,-, er(sinl tcooes, Pap ticul arly 

aeolia n f'orces. 

Cuttin; ,,]oan c ' trecs ',as reported to be necessary
 
for.protection 
 against birds, insects and locusts. This
 
is actuailly dc.nc sevcrail weeks before millet is sown.
 
This means that the topsoil is left without any protect
ion and.honce becomes vulnerable to erosion. Evcn during
 
the growth period fgrassos and herbs arc continuously 
removed, since they compete vdth millet for the limited
 
soil moisture. The indigenous peasants are well aviare
 

of the foct that the roots of' the indigenous plants hove
 
the ability to absorb every drop of rain which percolates 
in the soil, contrary to millet which possesses short 
roots comparied to its considerable height.2 /By digging two 
holes, one into the sandy soil of a millet field near Abu 
Humeria (13020 'N, 260 0'E) and the other on a neiahbour

ing fallow field of the same kind of soil but vith a
 

cover of grass, the results were as follows:
 

On the millet Cield, soil moisture ,,as detected 

only 7 cm deep, .while it occurred nt a depth of 75 cm 
on the.fallow fiold. 1This moans that, unlike millet, 
the natural herbs were Leble'td absorb all the soil 

moisture provided by rain. It has been remarked by -

F.N. Ibrahim, 19"14 that the soil moisture at a depth o.f
 
100 cm is common all over the area even in the dry 
season.
 

j Height of'millet stalk rnges between 100-150 cm. 
2/ These findings reseible to a great extent the find

ings of F. Ibrahim, 1984', at a point 140 15 N, 250
E, where he15 registered 10 cm deep and 100 cm 

deep, respectively. 
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Therefore, vie con state that the repeated cleer
ance of'vcntijon cnver, which is usually done
scratchi ni 'i,] lm, cnjn:r th, ton~i ;Ath 

by 

reU ivois the iI'jn c Usp ,1" th.e irrevOrsible extinction 
hoe, 

of' the
naturail v12'totion ?1'oc:jos, ,hi h a much more adanptedthan crop ,ijjjf t, t re "Wo'iid climatic 
conditicnn ,0 'OOr, derrivin, the sandiny soil 
of' its
nntur-:il plnt ccv p %jill o it stron ,e to dCflation,
especilly during, thc ion ,ry Seaoni /ai- 8-10 months.l 

As seen .prmi (]-) tlk Lru sion a ;'the ortil etopsoil, rather th,in vari bility o' nrecipitation, has
led to a considerable deteriorntion of land productivity 
as reflected in the decreasinr trend in productivity

millet despite the continua-l expansion 

of
 
in cultivated
 

ar ea s.
 

Another exp;ansion for tho deterioration of' soil 
productivity as relattd to the adopted main occupation
of subsistence millet production is the nbandonment 

the old rotational system of 
of 

shiftin- cultivation. 
Population increase in the last few docades and the
Utilization of' all cltivable areas in the settlement 
surroundings have reduced the folo, periods.-2 / Thus
the rational soil rofeenerrtion forming system adopted inthe past is no longcrr being practiced at nresent. Our
questionnaire revoalocd morethat than two-thirds Of all 

I/ About 200 million tens p.a. ofC fortilereckoned -reto be blown away. from 
soil 

the Sahelinninto the atmosphere (Junge, -177, 
zone 

Quoted from F.Ibrahim, l9SL, n.108). 
It is not convincing to speol: of' scarcitycultivable lands ofin in "rea which is, known to
sparsely populated. be


Scarcity of cultivableis areasmostly related to scarcity of drinkingrather than waterpopulation density which is estimatedto be to3 6 persons per sq. km. 

2 
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iespondents (,<7. ') proctice nermanent cultivation 
without fa l] 9 le tthe Lindaveland l . .ifter more than 

L4 years, f'tcr 'carrs I ' 2-3I. - and 7 -il'tcrP years. 

Thercfare tn c aunl ir' raitional tr'alditi-nLl .yStrm of 

shiftin./ cuitivP'tion 1 s boon turned into 1and misuse, 
.. n]i . chrdin nrao e o "]cterJorati 0r ' land roduc

tivit.v has Ucon establishe: onulticn increase -- 4> 

excOssive cultivation _. enhancd: sil e;sion and 
soil imroverishmont cIm-. it yieldss Il ni millet 

per' ha. 

The fa ct t-,,t the at dopte i practice ,,,f millet 

cultivation in the mwe- has contributed directly to the 
process o ' deserti f'i ction can well be ascertained by 

the appearL nco of' bare votehes lands in the scttlement 

surroundings. Air -tn atellite photos sho radical 
ox, ansien oC soil an, i v r-icttirn I,,r",atin from the 

settlements U'cmiinrns 'd.eserti 'ication. The ideal
ized scheme -I' dcrtit'ic-,tin in the perimeters of 

settliments in t1e S'nheli, nu of Darf'ur adapted by 

F. Ibrahim in ,i (14) vwais found to be valid in our 

area of stulv. 
2. Area_ fil ti ivtod1: 

As previausly stated, cultivated area has boon 

continuously oxnanded to compensate for decreasing 

productivity and to meet the demand of the increasing 

population. 

Table 17 

Area Cultivated in the Last Five Years 
and Percentage of' Respn !ent. Each Year 

Area cultivated:;> of of : of o f : of 
in Mukhamas : rcspo nd: r espond: respnnd: r cspond: respond: 

:in 19&):in ]r8l:in lq82:in 1083:in !9P14: 

3 - 5 88A.5 20 12 9 -

6 - lo 7.2 70 14 4114 
11 - 15 4.5 6 61.7 14 22 

16 - 20 - 4 8 53.7 35 
21 - 25 - 2 4.: 12.3 39 

Total 100.0 ]00.0 100.0 100.0 100.0 
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Area cultivated was roportec by 72.7 of all
 
respondents to be disp.ersca 
 in ,iftcrent localities,

311 of all rrsponlnnts 
omd 1 Iot, 571 owned 2 plots,

and the rest owned more thqn 2 ulets.
 

Lind ovncrsidp 
 wo,'a rj-rt .A to be ..mmunrl in the
 
major.ity o r cnscs. Privit 
 1lni r)vfeorslhjp wa-s difficult
 
to dofine. Cultivti 
ln were reportcd by 58.21 to
 
be Alottd L7 Lho sottlcmont Sheikh, 37.5 
 to be inherit
ed, and the rst by Tltting - hann itnn throuph several
 
years of c ntinuouo wultivntirn.
 

1AM; o Ala. nts ( 4.5 1) stated that culti
vablo areos w 
n still picrtipul it thu time or investiga
ticn. All .arao rosenl, unlder 
 razinj praCticca are 
pa tcnti lly olt gi vable nr un:v, provi, ded that drinking 
water is Nvuilblo. 

Throu:2hott the whle or' astudy millet and 
sor-hurn ara ;rown <a tho main staple crcps, They remain 
constnnt in il yeq-o, ospitc lecrcasing yields. The 
fllowinr,table sh;ws the rent ofdiff- types crops 
grown in the are- in the lAst 5 ycars by percentage of 
all respocndents: 

L~cToZ bl___os 


Typesor 


Tnbie ________P., 

Crnns 'Gr',, in th
 
Last .5Yenrs by of All soonlontcs
 

AYer: Sorghum:Tiill u],: .~ 0 .. rnul; jt&.:l4r:Tub: in: Vep: 
:melon: :ia : ,:os dil
1US0 l.n O1 50 1-) 71 L-1 51 6 !
 

1981 hW 2 51 12 71 TOh 
 5 18 
19 82 42 A. 49 12 A( 4028 5 16 
1985 38 q0 1049 73 V9 24 4 12 
1984 39 39
3j 6 63' 51 19 2 9
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Yields Ittained frea oil crops were generally 

reported! to b 'iccrersing, pnrticulirly in the last five 

years; 77.4 of ,I] -t-nevrs stated a yield oft less than 

one sac: er I,! h.m in the 1 ist year o P' l0, whi ch was 

foundl to b lt/e: thn the years before. I$xpectations 

for ]f!., tha v' r fl irvestigotion, wore OVCfn wOVsC 

than ever bci'orc. Despite such exectation, the whole 

cultivable area waa duly. prenircd tor cultivation, which 

sug ests that the peoplo were still honin, for better 

environmental conditions. 

Reg rd1inf gFun arabic production in the area only a 

,mall number of people (4.5fo of nll respondents) owned 

hashab trees. This findinrg sounds strange since this 
area was fimnous for :iu artbic production, and it was, 

up to only a few; years back, part of the central gum area 

of the Sudan (See Fig. 15). Presently gum arabic produc

tion hardly exceeds 1,10 kantar oar Mukhamias. 

Reasons behind decreasing- productivity were readily 

•attributed to the _ralual eradication of hashab trees 

(Acacia senegTal) as a result of' excessive utilization 

for construction of huts and as a source of fuel. 

Moreover, the prevailing drought conditions enhance the 

effects of wind velocity on old Acacia senegal which has 

been continuously attacked by termites. It has been often 

observed that iide areas have been covered with fallen 

trees which were turned unside down without any sign of 

man's interference through cutting or felling. This 

phenomenon, however, is presently dominating the land

scape, particularly in localities away from waiter 

sources. 1 'It deserves further investig-ation to determine 

vith certainty whether it is causedq by the action of winds, 

as -me scholars advocate, or by the attack of termites. 

1/ This feature was quite evident in the area between 
Jebel Dirra west of Al Abyad and Umnm Sunta east of 
Shog el Surniat. 

irL 
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In both cases replacement through reforestqtion becomes 
increasingly necessary if the previous tree cover is to 
be maintained ind the gun arabic production is to be
 
resunmed.
 

By testing the perception of the indigenous
 
population oeaqarding the reasrons behind 
 the decreasing 
yields of crnps we obtained the following results: 
96.2%
 
of all answers attribute it to a decreasing amount of
 
rainfall 
and the short duration of the rainy season; only 
3% of all respondents admitted that the defrdntion of 
soil caused by over-cultivation is rosponsible for the 
decreasinU yields. Generll,, the inhabitants of the
 
area believe that th, Qoz soil is still preserving its
 
initial characteristics and if climatic conditions
 
return to normal, 
the soil will permit the samc yields
 
as prior to the outbreak of tht drought conditions.
 
This perception is well reflected 
in the insistence of 
the local poaulaticn on the continuation of cultivation 
of the same plot of land despite its decreasing yields. 

4. _v t _k
 
1. Nenitorin _land car ry4_nscapacit 

By virtue of its sedentary nature, the area of 
study is expected to have a relatively smaller animal 

*population than other areas of N. Darfur. Like any other 
parts of western 
Wdan, it is extremely difficult to give
 
an account 
of the real size of the herds, since the
 
owners refuse rrivo trueto the figures for foar of being

compelled to pay high taxes. 
 Animal statistics are
 
usually collncted from taxation lists are
which under
 
no official control and are usually made by 
 the chiefs
 
who own moat of the animal wenlth. Whven vaccination
 
figures of the veterinary 
 stations are sometimes far 
from being dependable since animal 
owners refuse to
 
participate in vaccination campaigns for fear of being
 
highly taxed (F. Ibrahim, 1984).
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Aerial census is by far the most promising device 

in such circuisst'inces, but not without limit ations. 

High mobility oC horilf :-n,. the unredictabilit y of th(ir 

movemcnto i mN]l th- se cotion o ( rlr l1tat i V sJnples 

in a confineo area. Therefore, every ca lclition of thc 

"degroe az stockinr , is -ioubtful as lon, as no rcliable 

census is available. In Tablo 19 wc attempted to 
investicate livcot-ch pssa1sion a1enr the inhobitaints1 

of the study area: 
Table 1K) 

Tyno. o f AnirnlstNumber o f' Animal s -
Owned .yAll Resnond cnt s and Avorgre ,Ho usehold 

:Type of :No. of :Total number: Avaralge possession: 

anim-a s respondents: owned :Per householod 

Cattle- 93 1,483 15.9 

Sheep 52 621 12.0 

Goats . 128 892 7.0 

Camel s 62 209 3.0 
Donkeys 190 588 5.0 

* The above figures show that thc dominant animal 

spcecies were sheep, groats and cattle, th. most typical 

domestic species for sedentary cultivators. The numeri

eially small representation c'f crmcls emphasizes the 

low raptesentation of pastoral nomads among the 

inhabitants of the area as reflected in the demographic 

structure. Much correlation is vital in asressing the 

degree of st-ckin;. in the area, but calculating the 

exact degree of' overstoc!,,inp i, believed to be a 

diffiCult task, rgiven the present research facilities. 

In this respect wc depend on the deductions of seme 

scholars ('W. Ibrnhim 4 ) the whole eL' N.193V for Darfur: 
- The totol arca of the province is about 

*2 12 
340,000 km2 . Only halt' of it (170,000 km 2 

is suitable tor extensive (AiI rht) 1razing; the 

rest is desert. Owving to the confined water 

this Potential raz ing[ land (85,000 km 2 ) is 

actually use. 
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- One has to :s7imc that the rcol numbers of onimals 
are at least double the. finmre, ,ivon in the census. 

- The calculotin of' thc nin.il stck of .Urthepn 
Dnrfur in Livui tock 3 .wird nat (1 .~vcl . 

1 L. .U., i = C) -. . .. 1 sh C . . 

1 ".o't .2 L. 7i.) j t A; 'o,'n,- tig res: 

Number 
PLiv :t, : in ,rtha'n Dinrnt in 1076 

Animal lY7n- Y: 
type ,n * bl, . '

.
-
T : t l 

(L. S.U).
 

Camel 2 16,1X 1452 ,2D0 I It52,200
.CattleF ,£,r! l ],,2 , . ], ,150 

Shcep 1, 40, 500 2,Pl9,0K .12 7 28MP, 
Goats IL-i,0 0 , o. 

2,!38,,950 

Follo,,in( thesc cslciultions we con convert our 
own findin-s in 'Pable 20 as Collows: 
Average cttlu pos.es.ion pnr household in L.S.U =-11,9 

crn;1i= 3.0
sheep It = 1.4 
goat " 
 " =I 0.8 

Total 17.1 
- - =- ..- -~-77: 

= -= 

Given that the total pnpulation of Eastern Darfur 
District oconrding to thc census of 1973 was 82,708 and 
that the averar-e size t' thc hrusohold was 6, the total 
number of livestock ierll ho:
 
82,708 X 17.1 
 2f5,717 L.2.V"
 

Acc rdini- to PTdc:rt (1-75, h, T. 40) 100 kg of 
living animnl v'i;- rquirs IP 
 k] olf'lant biomass. 
To keep a livestock st:)nI,'nrd unit oC 250 kg, 4,562.5 kg 
of biomass arc ....i.'j, (1.,,29 Xmo).

100 ": 
Far the- Sahcli::n n,:.nc- (W175 a, r.89) assumesRudThct 


an average annuil npar-buction of' biomass a' 1,000 kg dry 
weight pcr hra 
at th-, surfce. Accordingly, the carrying 
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capacity of th.i ,vhole 'Northern Darfur Province can be
 

calcul'ted :V'follows:
 

8,5O, aX ,! O' -= I 631I L.3.U.
 

Thcrc~o c ,, in that orn-vinca is as follows: 

2 ,i 8,057, 1,. 1i.- l , 31,4 L.[. U - 575,936 L.S.U. 

or in 3: 

575,9,C M iP 
I,863l,ol]!h 

-- ;'] (P.N. Ibrohir,. 19'3l4, p.130) 

Accor din,, to Tothill (1058), the 3;oil Conservation 

cozmittee (1910i.) had reported that there had been no 
-change in tha.h a1s climatic conditions )f the Sudan 

since the boi.inin;- C 111).i: ytin d vnatic time. 
Vrhere coo Oio n hd til: en r,] ,c! it vws cau sed by mon and 

his domestic anirwl:;, ad i!1 c)rect,,] in time it 

could be co ntrrlele. 

Based on the -.,b ve st,tement, Tothill claimed that 

the ordely a-'ricultlr:rl iriac tices could proceed with 

reasonable certaintv and that the aricultural land of 

the Sudin 'ould rerain prod[uctive in perpetuity so long 

as reas;nable steps were taken to ,revent soil erosion. 

His iguess ctit'te o u'the carrying capacity of the land 

at thot w ]1n ,nim al units/CO0 Leddans (mile 2 )time 0l 

i.e., 6C f'dians/nimal unit/year. But since that time 

a remurkable decline in rnnr-e ccnition has occurred as 

a result of'overf-rQ:,inr and rricultural expansion. 

Tentatively -hecnrrvin, cqacTitv is estimated as an 

animal unit requiriny mnrn than CO f'edrlans/yer or more 
than 60 foddons/snimol/yoar. (Range and Forage Administra

tion Headoqarters, Ehatoun) 

Accordlinf ta a ield survey conducted by Ali 
Hasab (I Karir; Sidliq, Rsnfre Inspector in Contral and 

Eastern Districts of Northeren Darfur in October 1983, 

the carrying capacity of thu study area hardlV exceeds 

25 feddInn/L. F.U./year. 
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2. Dtvrc.ainr-trnA, in oniral_ ossessions: 
All t ypos o a i'nil h iV e eI'Oporte(d to h-r e been
 

decreased minrmnl
n), in 11t ]h: t to.] years in the area 
of stud'1. he")c 
'e- an cit t.e .ris ?ound t b higher
than thait a o ' n snii l c1,i Coltit andl c nels were 
the least iected. -encralyw 527< ol' all resondcnts
 
stated a o,
os 0-<O ao 
their livestock in the last
 
5 years, 25 1h11c l) st 
9-90-', an] t h rest have lost
 
more than 
90 ; o" t htir inimal wclth. 

This dcrtevs s(- attributed more to the effect
 
of decreasin, ta'od d to 
 th-, prcvailin-, drougiht
conditionsa in thc-re- -i ter tin to an off-takeof~~~Acrin.lee ~ r! I~ine t oeffect. titi jnveetitJons only 32, of all
 
animal lo ss 
in tho ] ot earoris was i' mc!orted to be
 
sold in the 
lo cl mn r-c-tF; to crvnr- dire:ct needs, the 
rest either lost throu, Th deaths attrilhto to scarcity 
of f'eed ('2 [) or tn diseises ( 12 " or th et (9i) or 
slaughtered 'nr di-'f'erent f-omilv occassifns (5j. 

Table 71 .hov.n that the :study area] exhibits by
far the least of:-t throu,-hrt,; local markets compared 
with other res. 

Table 21
 
Livestock L3arket 
 Sles -atUmm Kladdedn and
 
Other ,orthernDarfur IIarket 1976
Tovis 


14arket 
 Caels Cattle :Sheep :Goats 

M Pasher 12,100 9,800 13,000 5,200
 
,a, Gcnein, 
 7,410 8,28S 7,4 80 1,460 
,elli t 4,264 3, 14n 21,4(2 6,233 

Toro Burungra 1,43- .3,7-5 6,331 6,124 
Umm Kaddadri 45 810 645 360 

Source: A1 Tasahhur Vol.2/1984. 
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3. Grzn ra n -asse iv avi labl e 

Grazing areas in the past wore reported by 99.2" 

of all respondunts to be within the stadly area, i.c., 

in the vill ae, -;uri-oun;Iing in all sea.s;ons, Presently 

villje sur,,undings hardly provide uil.icient grazing. 

Animal owners have a- search !'or pature throu-hout the 

dry scasor in 'rac.. !-.. In distant arons,acl'a m,. 

how"ever, pnra.impt:ntial s are ,till satisft.ctory,: 

particularly in nlaces far a'way fre: water sources. 

The main pass-. species available for grazing in 

the study area vwrc: Painu ( )-,qrasitnos srp), C'au 

(Aristida snra) Hasirrinit (Ccnchrus bi'lorus), Baiyad 

(Stipagrostir satinosa) Rnbran (Trianthema pentandra), 

Harisha (Cs;;ia tnra), ig Al Bagaor (Anistida 

funiculat a), Al Arsas (Horozephora sp') and Bugail 

(Blepharis spn). 
Table 21 

Grass Species Precrrred b1 AJnimals but No 
Longer Available in the 8 tud_ Area as Reported 

by Vi 1 a 

Grass :Partial: nC1tA e : ra'a :Partial: Complete 
species idisa:disapp-:disasin;-: P p-:disapp-: 

:_earance:orance : earance:cenrance: 

Boghail + Anal el 
Gurney + 

Arkash + Shilini + 

Herisha + Khal el Shau + 

Gar an + Di fra + 

Bayad + Hask ani t + 

Abu Froa + Koraib + 

Kheshainn + Ghabash + 

Abu Rakheisa + Madad + 

Habat el Ain + Argasi + 

Um Geseisah + Banu + 

Nadah + Simema + 

The ahove species were reierted by r58. 3'Tof all 
1respondents s have disa penrel in the last 5 years, by 

2,,1-.4< in the last ten years and by 8.-3, Dmore than 15 
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years ago. 
 In all cases it Seems that the disappearance 
has coincidud .ith the Prevalence of drought conditions 
in the aru. This Was 
evident from the explanation of
 
the disa i mncO of thcse grass 
 snpecies by our respond
ents- 861 of all lespordunts a ttrilbutcd disappearance to 
a decruasiV amount of prccipitation and 147 attributed
 
it to ovurgrazing mid ovcrnultivation.
 

TO aurmont r'vss shortaw particularly in the late
 
sumrr-r A 
 or, somee .roanakntsusually resort to collect
ing grasses after the rainy season to be stored as fodder
(53.75). others (12.2,,) resort to cutting branches of
 
trees ann na.r.ectin;n cl f'-lle It-= yes 
 m the rest (24)
 
depend on cr-'op. r s4fodder 
 for animals. The lower
 
representtion 
 of those 
 'house crop residues as a
 
Source 
 of oder v', attriblu t to the men rer quantities
 
causd Thy deficiunt precip it. tio 
 and the need for it as
 
build ing nr
!:,tr.l. T}e pMatice of cutting branches
 
and felling, trues was report de &r a rccnt one, but
 
the tendency is tovia intensificatiron, especially 
 if
 
the prevslin l crodition (otiriue
drr ugh t 

Supplement.,ry fee d in the form cf gruins, cotton
scds, cakes, 'atormclens 
 and salts were reported to be 
used rarely ly local inhabitants. 
 It was reported IV 
62.-5 of all respondents that giving supplementary feed 
has started in the last 
5-10 yers. Tn the last few years
 
it became a necus;,ity, yet the majority of local 
inhabitants 
could not afford to bay it. 

4. Propect of livestock in th- area: 

Despite prevailing har;.;h environmental conditions 
in the area and ,::pite 
 the c-ntinuing elimination of 
animal species through various working forces, the local
 
inhahitants still 
 perceive that investing in livestock 
is the main snfetv valve against diuturioratinp environmen
tal conditions. This yercoption ny reflcet the owareness 
of the people of 
the decr asing role of crop production
 
for cash and/or sUlbistnrce. The ,s'a;iority of our respond
ents (54.5",,) believd that the a ].e' fivours pastoral 
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nomodisn, if it could be organized, rather than the 
previously adopted crop production, a conclusion 
which sugests nn onr'oinf process of socio-economic 

transfoirmotion, put unfortunnt.ly neithor the present 
carrying capacity of the grazing areas nor possession 
of capital favour investment in livestock by the local 

inhabitants. 

In contrast to what has been usually stated about 
the social position of animal numbers in jestern Sudan, 
prestigious Animal possession, i.e., animal numbers 
were no longer secn as a matter of prestige. The 
econcmic role of livestock is gradually increasing in 
the area, a tendency vwhich might help in replanning 
and reorganizing the system of landuse there. 

http:unfortunnt.ly


00FrTJJ!"IOF ATD TTOCtIVENDATTOYS 



95
 

COMMITUPY ATrD RPqCMV'VDATONS 

The spread of dcreurt-liku cnd itions jn the area
 
Of study Las cp Le 
 a i oscolojLi.cil imbilance.
 

l'his situation in m ply u;e 
 iy the recent environ
meAt 1l deteriorati on, t ,'.us of decreasinU amount of 
ra4nfall as ,A!l s the ri'pid incre:ase of human and
 
,nrrmal popplLi on 
 pJ. rtiau];Irly in the last t,;'o decades. 

The Mr.oin pur posc oi this study ina to test the
 
Mvironmetal 
 diuni torR of mange, pr esented in the
 

Pas, line Tron, Any!Ysi. pP 
 t tad the vavious process
es which nru t'iVOt.u-. Tho e}, stuy was based mainly 
on the results of intensive ftild studies in the area
 
cornuc Led bt ,h icrial into ovals.
 

The aim of the wtiiy ,a.- to thea-sess physical

and anthrpoei 
 ice complcx in wim soction of the whole
 

oporthierrn Dia fur Provincu. 
 Thc perceptian theof local
 
population of the ecari g 
al -nnd r'cci o-economic factors
 
were analre,; 
 c.ncestc.e cose for the eco-system and 
for ran hitl " cio erpasized . 

To attain aimshe of t e ,study our approach was
 
an iniestim af th' rol.o -rcil potentin of the
 
region in p-nt,
ie ,t present and thein future. TO
 
reflect 
climatc nterioration in the area, climatic
 
data wcOP assessed; 
 the impacts on the decreasn trend
 
in productivity vs 
 perceived b'y local inriali tants vere 
presented. Tt was clc.nrl r'r tlectrd that aridity is 
an influentiol foutor for enhioluin; degr,adation of soil. 
The Quick reo;ron .n-ri of the naltura1 c-onrys tem under
 
the persistcnac 
 Wi ran's ip pact is found to be cifficult. 
Par' oeah liii Uro'n dots iruc ti on soilan tiorj ,i c of and
vegetation wos found to be over ,he]ing in the area,
 
intensified 
by the ri rid landuse system which does 

not allow for vaj i .ii ty of precipitation. in regard 
to vegetation cover, both quantitative ant qualitative 
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degradations have been analysed, and the degree of overstocking has been estimated. The relationship betweenvegetativ, cover and toe ditrilution of Taiter po.ts asinduced by thle FO]oicc is tu c Lan been underlined. 
The r.orphodvnar.ic proccS::esa reflected in the removalof the top soil an caused bv overcultivation and nver.grazing h'vve been 'w',ell prrpentd oNnd aia.lysed, Reactivawtion of th. cor"oli-,t.! End dur ts and the recentlformed sand duner qr . dI hc Wn ta e: as themain cause m, .e . rev in. eultivt-i Innis, 

The n thnpoem appect oV the A'cIodationeCOo3 i c n] c lition1,s Lvcc 
of 

1eer N.ti ',tu;mainly byer of N qUo '.-ruL n i(PP T'l ir -iel out aCmng2hr houo,o]s 1etter,, anonn 0 settlements, populationstru(cture, cmic ]ursu t-, soci.1 Kr uture, cultiva.tel o-ir ' , At. 3 l ! ro., 1"; 
re. at, Coiinir :ti 

1,U conso umption, settle.
oIf ire ,VInc. n uLi lii , timber

,moric the main I t(,nt 
are 

Vui by/ our queoti-conaire work,
 
aenarn I Rema:p].a 
 Nim pr,:,low::;:1
 

Tie most 
 K.' I-iac ing, i,,: ct onT the ntural 
";sou1ces is tic ;pr;tico of rain-fed millet cultivation.Populatjon ru, II , nair b oth naturlly and throughJin-mirgoti ris S ored extension of cultivated areasbeyond the cliMtcally .tes 'ry limit.r Seriousdamage in the ,rec', rotcjf s merl.cjciyay mobile pastoralnomado but rather 1Y' cudentr cutitors who usuallymix rain-fed cu.1 ti vat im i th selery ta P7 or c' breeding.

This ci 'damn;, 
 le-,r1]y see inin ettlcment surroundingsin the for, M r , ur'cr 's - t x.} istu. coils.neterjorai-n of the conlr'J ri 'C ces in the further
surroundings of' sctlument is a produc t of deforestat
ion throufh 'ool cutt ini- Cor vpi s ]pur oces.
 

AccordnIr, 
 to tlhe ]nsifi tior of p. r, Ibrahim( 19s) e 'rlo c-it - l i nnrtir'ns etwen moieratel y
to rcevcrrcly o1 vrtud l doyUttV'"'iisI, by virtue of its 

http:r.orphodvnar.ic
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dependence on rain-fed cultivation on the consolidated 
sand d(une. and its hi:Ther populc tion density. only the 
extreme scuthesterrn portions a-rc less exposed to 
desertifition 1.s7-rr-- ;t prcsc t. 

mhe effoet (I taj p)cvrwilin, ecclo ic-: l imba lance 
is the drastic kIceline of* th(e,is of existence of the 
population. Djesit that, irh1bi tants of the area are 
still adhe rinl- to their nistive homes, unlik<e the case of 
other p,rts i' Nortl.crn -mrfur Province. 

only a aunerica]l nil linrtion of the population 
has re sponiei liy cut-:n era io'. 2clutiens to the 
prevailing, problms become more ,.n(] mere difficult as 

detei-ioratin osi, r'esources cotinues, our recommendations 
to correct the situittic,n are to a great extent in line 
with the recomerrcndations ,ivcn by p.I. ybra him (1980) for 

the whole of Northern Darfur. 

1. All areas beyond the a''ronomic dry limit should 

no loneer ued fo11f rain-fed cultivation. 

Instead re latdr nniral husbandry should be 
advocatecmw(il encouraged. 

2. Tn aroas with still hiuher resource potentials, 

precise ].-rovlcdge of the soil productivity and 
the dominrant socio-economic conditi enb should be 
collected and made accessible for planners and,, 


policy makers. 

3. Tinprovinrg fie.stock husbandry through a controlled 
use of' the pa-stures. The la-nd carrying capacity 
should be accurs tely c:'lculated in terms of L.S.U. 

(Lives tock a t,,ndard Unit). 

4. Me-thods of improving pastures should be developed 
for conservation of availaIlt pastures; reseeding 

and opening of nevi pastures by ensuring the supply 
of drinking water. The existing water stations 
should be relocated accordini: to the carrying 

cap- city of the pastural areas, i.e. water 

pumping should be practiced in rotation to 

assure rotation in Pnsture. 
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5. The present economic exploitation of' drinking 
water for the in-migrant noiads should be 
reaossesled acce dinf' to the prevailing drought 

condj. tois concentr, ticn of in-migrant nomads 
around w' tu, j (Atm;s ror long periods should be 
strict]y avoideod. : water points in places 
like Al .r-is, ITngfdanga, Ayad, Brush should 
either be coc. or restricted to local consump
tion. re. boing of v:ells should be regulated 
by the local t1torities in accordance. with land 
carrying capacity. 

6. wvood cutting in settlement surroundings for 
various purposes should be strictly avoided. The 
experience of' Prush villa,- for conserving trees 
in settlement perinieters througrh the efforts of 
the inhnbJtangs tlte,-sselves should be followed in 
all affectd areas. P'lantincr tre, s and the adop
tion of ne,,v ,rrro-fore:;try oethods ore highly 

re commen de(I . 

7. Rehabilitsttion of the Acacia senegal tree (Hashab) 
and its ccm" nation xith millet are urgent measures 
to reconsolidato the reactivated sand dunes and 
to contribute to an increase of the farmer's 
revenuc. !iomc areas should be conserved for at 
least five years (uitwen Umm Kaddada, Brush, 

Hilla and Abu Iutieira) before any cultivation 
praetic,, continues. 

8. I,imitation of wood cutting should go hand in hand 
with experimentation in energy-saving methods 
such as introducing charcoal ovens instead of 
the comrmonly used open wood fires. TranspoIrtation 

.means, both collectively and privately, should be 
encouraged to bring dead trees from distant areas 
at an affordable price for urban consumption.
 

9. Environmental education should be made compulsory 
for all levels. Teachers as well as stud(nts should 
be enfgarred in conserving and rehabilitating the 



99
 

ecosystem. The example of E1 Sayed Abu Hamad 

in El oAsher, who engated more than a thousand 
of his pupi ]s in plantiny trees in the town 
perimeters, shoul he follow.ed in this area. 

10. 	 planting and conserving of should betrees the 
duty of every individual in tie area. laws and 

incentives chould be announced to ensure continu

ation of pro,-rramres. 

11. 	 planning nf the southern zone of rain-fed 

cultivated "reas south nf Lot. 1 °y to provide 

for o0.o Ol.-,u , t io(-n r::ov.mntr! through expanded 
cultivated apran nnd increased land proauctivity, 

only then. ei- promotion of ephans e between the 
northern,, zono of nomc 1ic livestock breeding and 
the southern zone of rniin-fed Puli vntion be 

ensured. This can only he achieved through 
improvrment of inlii'str, ucture and enlargement of 
the m rket func tions of tMe central places in the 
transitiona1 zone (Um ynddaa, Yl Fasher, rellit, 

](ut umr). 

12. 	 Abandonment of cultivating the .Qoz should be 

accompanied ry levelopment projects in Jadi 

basins at local levels. The presence of a number 
of Wadis and depressions Letween elongated dunes 
with -ood qual, ty soil provine for irrigated 

agriculture, particulurl. horticulture. Availabil

ity of underground water in the Pubian Sandstone 
aquifers assures continuous provision of water 

for irriCbtion. The experiment of "mm ,shush 
near TT. In J'addaaa s1ol he further encouraged 

throughout the area. Th e orticultural practices 

of Prush by means of private shallow w,,ells should 

be enenuraved nd )mided by an arricultural 

extension prorrrnme. The potentials of Khor 

Abu Udam and ,hor A] Frim in the eastern part 
of the arl' should be thoroughly investigated 

and planned for development. In both locations 

http:follow.ed
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seasonal flow. of rain water can ic conserved 
and oriented towrd irri!atioanal nur'poses. Poth 
crop proluctiorn Find fodder supplement are gfreatly
needled it the -,'hole area. Tn this respect both 
private n I ccop rat, ive o:,ner'ship (ind manadfement 
are rec earond1.ec. The exp, ri nce from Urmnm Ushush 
and pag el am provdi the incapability of the 
public sector to run aurict] tural projects in the 
area. S}orta of inir:'struot-ire, fuel, spare 
parts anid c,-itsl are the major limitations f r 
the local autiorities. private aund cooperative 
sectors olfou]ilfe eneoura, uile(! to 
the agricultural potentials 

cdan -. exploit 

of th)e ,,Vadi basins. 
Proposed projects shoulI adjust theicselves more 
to the loc-il dem nd curd lesc to the European 
markets. T':,P-er proJect- like pig el Paam and 
the propose: pr oject: in the southern part should 
help a: ato ;at refru]ltinr factor in d1rour-ht 
yearfs, tc 1,eep iillet prices within the purchasing 

poer of' the r,,,-r,ri tv of tile local inh l itants. 
13. In ord 
r to aI ,or1-: t I e Jrzl-our surplus f rom 

deterior ,terl 1rrri cultur,l area-,, 
labliour-intensive
 
manuft 0cturin- car hanficra,',t' 
should be encouraged
 
and 
 pa rticul-ny rconr' 
-uiid,
,omen. Availability 
of hilrh dufAlit,/ raw ma i-sri l in the form of wool, 
leather, wood Trd pa-lm leaves together with the 
tradit.ion of hanrlicrafts in the area favour 
expansion !nd improvwment. The primitive and 
unorganizecl pra-ctices in places like Timm Kaddada,
 
Prush and Abu hiurmeria should be aided and
 
oriented. In this respect the coop(ration of
 
politicijans, teachers, and tribal heads is most 
necessary. 

14. Last but by no means lenst is the establislznent 
of research and trainj.r centres particularly for 
school leaver. to investigate specific problems 
and to train loal teams which can take over the 

http:earond1.ec
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work of desertification control in their native 
environment. Portunately for the affected areas, 
both the central Fovcrnment and the local decision 
makers ohrnw wrept .illinoness to encourige the 
implementati-n of 911 measures intendel for 
rehabilitati :n. 'hat is re.l!v lac,'irv are: a 
dependable resurce irver.tory, xui table plans 
and the finan ial mu.s to renlize them. This 

study !Qfd the prorsed o'M1,.r to b org:anized 
by the writer -re PQ7H of the mteps Icing taken to 
easco the ,K; lnJ makers atCor pl~rners 'Ocioion 

loc.l ond cepu, I levals. l/e hope theft our proposed 
seminr will comp out vi th ccncrte proposals for 
implemeinta Li on of come projects for the benefit 
of the whole. 

We need to c.iClude this studv by stressing the 
fact that the natural resources in the area of the 
study nre seriously endqn'rced, w'v' if no preventive 
and corrective ea.ure, (in the manier rucomn.ended 
above) are taken scn to rescue the ecosystem from 
complete reterior"tion, the whole area would turn to 
a state of no retu n and the proper time will be 
missed for ever. 
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PART ThPRE11' 

SUMMARY OTl ' ,. ADDADA SEMINAR 
PROPOSALS AND R .C CIT ITDATI0IS 

A) Sunmary of [p 1.tjaa 2C r ina r 

1. Objective: olf tle Seminar:
 

As a thi st-re of the environental monitoring
 
in Eastern r)ari.'ur a s.. inr was conducted in the peried 
10-15 ay 1985 nt Umns: yodda Tcxn to fulfil the follow. 

inf- n'jec ti.ve.: 

- TO make possible the meetinr-I of d]ifferent users 
of the environment (including planners, exeeutive@, 

specialist s and local inho]hitants) in one loeality 
for coorlinttion ond .xchan -e of ideIas and 

experience. 

- TO present the rsmilts of' the research studies 
underts ken by i 

tonTAthe '-!rea under the gOuidance 
and supervision of th~e collaborators of the IES 
(Institute of 'nvironment7l studies) of the 

University of Khartoum. 

- To arran e for presentation of other working 
paper prepared by different group:s of specialists 
within thc context of resource conservation and 

management. 

- To help create environmental awareness among the 
local inhab-,itants sc as to empVhasize the need for 
mainvtmLinm n- ,ccscai balance through own initia

tion and follow up. 

- To help formulate a worh.ing rlan for resource 
managewen t and ir, lprowerent open for participation 

of the Central roverrwcnt, the po ional Government, 

international. or ,,Injzations and the local potential

ities. 
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The seminar was opanized by the writer todether
 
with a number of dignitaries 
 nO participatud either 
by working papers or through diccussions. Experts and. 
specialists in 
the field, of arbriculturo, ranching and 
range manaUement, vetcrinary, forestry, lannuse, water 
resource utilizotior nnd mara 
 ma ent, aniam1 husbandryp
environmental maavem:eOacnt nad 
conservation, drought and
 
desertification ruhn:l ilitation ond nourishment aid
 
distribution pyopramr, local rovernment, native
 
handicrafts, 
 a-oriN sences, health, education,
 
gedurity, women' 
 s orwmni::a ti nns, publici ty and infrma
tion have all1a ctivlv Part pot-d thnrouhout the"
 
seminar ses.ions.
 

." The pr-'pa rotinn ca thr qerr - aap joint effort
of thd ,vri ter, a rp 1'=ot,--1 , r'oamittee rind 
a number 
of loc-1 suh- .eai;t,.. Tp7, tt oe for preparation

extended frar 
 morp LQ Vi v, mnthts "ndi panned thrmugh
 
a number of 'iiffitletle o 
 Pn, -s.
l~ottienec, 
 Tortunately,
the higoh ,ec., of nhusa an,.Am the r rional adminis
tration and the :v ,ecs of the loo a j,.hi tants have
faciliated tiC ializ-ation of tin mini.r. The support

of the Reional cov nmcnt , ho th morally and mate rially,

and its contihUrup encourae:yent hav, paved the way
 
towar-ls 
its accamt.ioLmurt. 
The sincere cooperation and
 
active particip:,,,ion of Ust./Yousif A/Rahman 
- Dept. of
 
Geography in
- all stans of the seminar were 
valuable
 
and useful. 
 Tn this context onu would like 
to acknowl
edge and honour the participation 
 of other colleaues
 
from Yhartou rnvrsity, 
Pezira University and Abu Haraz 
College. mhe coordiahiion of 
the rirector of 
the Ministry

of Agriculture in ;1 Fqsher r. Ahmned Ibrahim was highly
 
effective 
 and appreciablc. 

To all other colea-ue from different t-overnmental 
departments in -1 Tasher sh
T s to express my sincere 
thanks. I am p"rtirularly indebtr-d to the R'r ionl 
Governor for his moral support 
and financial help.
Thnnks to thr meml 
as of thn hi;'her committar and 
sub-commi tters under the lead rship of Y7l qyed/El -adiq 
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,:ohd. yousif, A/M midir Abdal] a and yohd. F1 Tayeb 

whose continuous effort and enerm-etic movements have 

helped to renli"e the seminar in its scheduled time. 

To all i i1 of tihe area, overwhimedii.t; h.rio 

us witih thei.r hosp: t, i,L 1 ,oula like t o express my 

gratituie a, hope oup rcomeo,-a ins may help in 

solving at ]eaJ t fr, 1 ,,:ir perpetual problems. 

ttnk all -,-,m-inn 
contributed to tih proji tion of the, se.ar material 

including impulicity -t ll levels, typing of working 

papers, cprc oura'pric works, or'anin:.ation and distribu

tion of the results of the seminar. 

FinallY, I '.ould Me t ' vLo 

2. Working pa.pers presented during Seminar Sessions: 

It is not our intention to sou:arize all papers 

presented. We confine ourselves to the main theme of 

each paper and the name and profession of the author. 

Thirteen payers cvoring different aspects related to 

environment al conservation and 1fanar.nt have been 

submitted ;nd preentad thr'-ul 6 Ro.minar Sessions as 
follows: 

- An Fcological and ocio-ceonomic imbqlance of 

the Area: pqst, present aand future prospects, 

by the writcr of this report (iassnn A. l mangouri). 

The paper .,c intuna]e!r to pr srnt the results 

of the studies inclu de in Part one and part Two 

of this w'rap-up ep ort. 

- DroufIht Trmorints and vTI'orts to ts Control, Ity 

Abu 14p,:pd, a hi uhy a secondary school director in 

:l.pasher nd a well-informed and experienced 

dignitary in the whole a.fur Region. 

- Agricultu.al Activities in the Area: Past, 

present and Futurc prospectsby E1 Sayed Osman 

Adam palila, an- rorieultural inspector in 

Urr]Kaddal, a .0a. 

http:Agricultu.al
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- Landuse in ETmm T
inaqin Aren: 
Part, Present and
Future Prospects, by '1 '"ryed Phamd PI -Win,*Directnt n, for Landuse and Poil Conservation 
in A! nsher. 

- Land Reform and "1 ter opreain)- mchniques and
1rnctjcr, 
in 22tern n:arf'ur, by 7'1 Syed Hamdon 
A.lnied r'i: 
 , Dirctor for -oil conservation and 
Lancusc mb it in l pusher.
 

- Ranchin, 
iL mn ,aWld. 
 Area: Past, Present and
Future 'ospcrtO by 11 Racd Ali Hasab el Karim
sidi!, Whim And R:n1cinI irector in El rasher. 

-Animal 7: I1th in Umrn JKadj, Sd: Area: Past, Present 
and Future Frauoects, bv Dr. Adam ohamed Ahmed,
Director Genevpa[ 1or Animl Iealt}h in nnrfur- Porestry in Ma pegion.1mr i a AIIArea. P., pelt. and 

Future P-os1)ects, :y l -,yued "'ustafs ismail 9irag,
Di.rector "ncral O fopr F orO:2 ry in Tnraur popion. 
"ater. 9(ur.eC in,."'artern Darfur: pact, Present and

Future P'rospecta hy, 'alneer F1 pai! AWid]alla 

- Perionnl rvmert Wd Desertifi cintion Control,
by Fl qeo- "1 ,m'r Jl m-1
Tiyeb s.ohamcd, Top Administrator 
for 7patern District. 

- Pural Hanricr aft, Ard Its 7ffects in the Development
of the ire.: "t, 
 Irosent on& 
Future Prospects, by

Hawn Pohomed AbbnkoVr, 'omen's organization in 
Umln Kaddndc. 

- Women's polu in Developing; the Area: Past, Present

and Puture Iruipects, by 
 Pa thia Mohamed Abbakar. 

- How e Contriuted to the Perpetuation, of Ecological
Imbalncc, by Dr. Abdala esmnan 
Fl Tom, Lecturer at 
Gezirn Univeraity. 
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All papels were pres nteJ in Arabic lanruagFe to
 
facilitrte understnii
ciiin !'or the local inhabitants '.,ho 
participctcd (ti ve 1 11 ,iscuc? ior3. Their ideas 
and coL}Olttlt 't to,. tO ;vlu crf toe' cieitific
ia~'ioxra-Liori ]reL~ted bc ti e v:arir;ouii:.eciolists. 

Th-'.es;e iL t Li' . C !o:! irdi.,icantt, hoowever,
 
were r ivcn ut'<i -. iit a:,, tie fornluloticn .f
 

propos]r,u 
.[r on Li in;: t i e!nd of tihe Seminar, 

The p;'ortP ci ]i 'n-f m d executi Ves from 
differe-t e1 t ml :ove t'-e t:' I:ls -ilded to the 
.olisti. ,":h t.vi ror.m.ei,l %moect:. All grOups 
of pric i ant I ),e ben, of i ted a lot, fro the k.-nowledge 
and e e o ,'':ih other. cf iicrt oul-r importance 

v,e ,[ n, f'-,-(rq ridn,; ptti.ence of the local 

To ee ii ~0iO]o :! e j 1' jlt e ''rito'l' for all
 
scc cm. :, i'!'n . r to
Li t , 1 

. t- . s intended to
 
con Proint them~ i t,.t:c I u iion the
I Jvi :- ! ;n area. 

4t ., 
 e 


i nee..ri. te-L i .';i -'.bolt 2 nin 


ve y L'.fu I i p' LIiei' ].:no-,:.le.c and 
, tic cho environ

]en to 1 con Ji tj ,n- ,; c, . nvo not 
on]V confined 
t1c.te iir-t !,-;c-it-el tt 1:: to others with 
omparcitive:, }ir motr- ti:tie; Thrru'I out the 

excup,.:ion C ,cuU A rti - n'. in-,i 
 iOm -'re held for 
e:chalx, of .i , ;c ex oi*Len !c cli tlie spot. In 
.iooe locali tc'C ' n.c .eeIre pontoicously among 
the loecul ini,. i'to ' to , cuv!,enlt irnf'orTmIa ti on about 

te p ,'VLJII,, cond j t- ons. 

Th1c out , ,e ; ]tocvever, was. ion, -,xurm 

d as t i1
n 'r: or "'or ,ulati. rn of the proposals 

arnd roncomlend s at the en.) of the Seminur. 

Pt tho ont of tie excur,.i on, , 11 participants were 

divided into 1In:rnl ccoari toontheir respective 
sopeciali7ation acvi enip'vicce help workable!to forl:ninte 
and practicr,]. prop osals. Thle prc',o.9nl .,;ere intended to 



oombine tee 6cienti ic kowledge, experience and resultsof the Pl'evicurs stUies. For Lhis reason, prorq:osalsextracted 
.vere
1eru v elerl by all narticipants
re:ili.-tic as eluiteelr. ctic;l. A 1ocal cmmittee ias rune-.dia tely' formej froricmonr 7,.ort is i ts for further 
follow-up. 

It wort h nt i 1ec tiat nll participantswere Crlite entihu ,,ti, '.,:lip.} 
 to cnoperate furtherto translate nil pro1ov.'Is
. oi recoml endationsrenli ty. into
T17e loc'i 
 J iint, foI rn different localitiesin FasAtern r'rfur i ve ev.Pres;efI their 
*.rjillinines'read ine'1 1; s and 

orr. ,'oIrrIuY for the benefitof .the '.:hlo e. V
l rno' n'ully of theirape irrationalProctirers0 to re t7Jt :",;oeo,ine~i their deternina.ti or to t ' it C Y'r ivj 11 lia stic behaviourand r "1,nie. to ,On 
pPevdj ]it:: '.m , roi 

]...C t i j.y to overcoi.eos:
't ,i '('terij,):i I i'. 
the 

It t ic , !'(.etera els : t,t*e tile Pmliey.-aicz,,l 

tice 
1{ 0 O. n: le els -. ill make useotl Itei ,tttLud:Jii ljtdab ' I of
i t t Lm'.£, I, tli localt te i:.. )':l~v'. L "'iii 

L 
i'eulj.,tj c
 

poiic./to 
 cnrect L i.o' ti r, in
the nrc 

th "rea. Fortunately,,.ill 
 -O . " ' 
 pete ilitre for -ievelopfl2;~ fit '/ Ctwichneed 
t'e 1lii telst , ome cspital andarov,,. all political :'i!1 
to lea; (iown the existing
Vicious circle of dcve-lr-r ernt. 

P) Propos3l5(nrd ne,5 o crla (15.ti 

1. Urfer t'"eamrc.
 

- rourinr' of ri:f'fecterj eople neaplike central villageslinri 
 ad a lrnslish 
Urm 

, P,lU i'umei,, Jebel Ililla,I.cdra, UTo Cfarla, Tl Konrada, Timm Hosh, TomPushorTa or i ,jccessible loc lities with drinkingwater, potentpi.itie.s not for from their traditionalareas of ortio*n 
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- Formulation of a local body to take the following 
mea sur e s ! 

Accurate census among affected people to 
reveal tie number of families affected. 
Disticti.C of inha],itants according to 
their econM-ic purstuit ta help planning 

.for them.
 
, Distincticn betwen t.ose need
Thc full 

support :n othei ".vith 9 rtial needs. 

- Provision nou rof ivhier:,t H , meic i1 care and 
other servicoe aJ n -, areas 

coordinati,en of the diffe 'e.t 


then cuin through 

ro lOnal, national 
and interna tian,. 'orl.:inf, eOUpS. 

- Orgaril, tior af >.dati stre ,as andwitthin 

outside thellceor'.-
area to a ctual needs. 

- Rese ftler-Clnt o ;ome migra -t peo,.!e in places with 
hizheor a rriilme, l ~potur I-Jali ties in Southern 
Darfur ty im lenrin; feailIc agricultural
 
projects.
 

erg:-n- aticn of acmsds' movements ,vthin and across 
Eastern DnrfCur* j15itrict T: :.-mecification of 
mi uro aon 11[rcW )nd Jta- 'me r',i 

- Tative triba,l leaders should be r-iven defined 
-uthority to saferfur:rd the utilization of resources. 

2. P.edium and Lor-n'eusa "eosures: 

1. Tn the field ol' land i iltivation: 

Prohibiticri of' hand cultivation, for at least 5 
years, in all r,1s1 nort! ifUlot. 13 0J, i.e., in 
all areas with, an averagre rainfall of less than 
250 rrr. The line Tolo-Abyad Uim, 9hariqa should be 
taken as the southern loundary -.,ith the exceptions 
of Gurrabat ind lands.a eraoud 
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- Land cjulity improvrment measures should be taken 
by the Tfegional Ministry of Agriculture.
 

- Offerin-r 
 of otier 'ltcrntJtves for ffected people
ithin or Outside tlpt. u rea (,-eC shorlt-term mCasures). 

- Controlling PchreLUIrtrW, land utilization in newly
planned-i arcea, to avoi repetition of misuse.
 

- Adoption 
 of ter :rradin~g techniques for irriga
tion beds arsdvrea:;ions, where 

condition-' 


latir environmental 
1re favouapole. 

- Rehabili tatior f existin projects like -jestern
Savanna, J. *C,,aa cl aam projects to help
in solvinr -une ofj the problo)le. Createo I drought 
and ]eco rt J t i so ti rn proco, ses.
 

- Aridultuil 
 faci].itios parIicularly extension 
prorramnes, capitatl an(] other inputs should be 
provirjele in are.ar- -,ith amJcultural potentialities.
 

- Introluction 
an] odwotion of cooporative systems 
in agriculture. 

- Creation of OS:icultural statistics department at
 
the re cionoil h.vel.
 

- Land 
 *an crop rotation should be followed to ensure 
conserva-rion of the soil iuality. 

- Ireparation of a dotailed resource and landuse map
at a large scale to help in formula tini, development
plans, i.e., map of tnvironmental context of develop
ment for the area. 

- Intensification orf research particularly in the 
fields of soil (uality, water resource availability, 
Utilization and management. 

- Formulation dnd enforcement of the needed -laws and 
regulations for resource protection and natural
 
utilization.
 



- Studying the relationship between groundnut 

cultivation in the area and the intensification 

of desertificition process. 

- Developmen t of hortcul!.ure in line with the 

oxperient of [Jcmr Tshuoh and Frush based on 

undergrour:d vatcu ard coils of depressions.

potenti -l iti:: of hor Abu Udm and xhor Al Iaiem 
in the eastern part of the area should be 

thorourdh! investirated and planned for develbpw 

ment (7ee rucor, ndnations ef the monitoring study 

at the ri of Fart Two). 

2. In the field of animal husb:ndry: 

- All aress beyond the ,-,ronomi c dry limit, ie., 

all areao north ef lot. 1)y should be left fir 

recla tei and crnttrolled ,-nival husbandry, Imprnved 

livestock re ring woua be Prdvocated and encouraged. 

- Land carryin: cqrcity should b-e calculated .th 

a high de rce of accuracy in tK ms of L.,S.U." 

(Livestoc. ,tn.. ,d Unit). 

- Methods of imp.provin; pa; t se:; should be adopted 

through conservmt-on of available pastures, 

reseedin; and openin, of new pastures. 

- Relocation of existin w ter stations according 

tc the actuOl corryin cr ,,city of the pastoral 

areas, i.e. wat r stations should be used in 

rotation to en'supe rotati onIl pasture, e.Y., 

F1 Rarafa Hcrn 'n ecn stationsvpfn'fh , ti, water 

should lo ut.i. lized in rotation. 

- yomadic infiltration from the Forth, particularly 
camel herders, should be restricted, at least for 

five years, to allow rejuvenation of the plant 

cover. This mn In nrhieved through the demarca

tion of mirration rouater nnonF v::rious tribes as 

stated in ,illset A.rement. 
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- Closinfr down of some bore holes either partially
or conIpletely in affected areas to deprive nomadic 
tribes from Dirti-r concentration and to allow for
plant recovery, e.Eg., .vnter 'Itation of' R1 Tilaiaa, 
E1 Farrler,, an, har: el hau should ;e closed down, 

- Water station of'Trndar,Ia and Fl Hi air el AzragshouldI N" uc'Oe, ii the period mecember-june and 
closed tie re , ,otie Yeal'.
 

- All I cre I-ole. in Ohaq (, 
 raynl should be closed 
completely 120 at ea;st 
five vers.
 

- Tfpl~mert,-t i,-
 of rurs-eries- for the production ofseods flor enu-
 }Ii h 
u ].iIL;prt-sres in areas 
w,hich have lost tlleir plan4. covr.
 

- ,,intennce 
 of existini2t n!- o. li :e Hafir .l Garaia 
to r lease exhausted qoeas.
 

- irc lines 
rJ rnncl control should be provided inall are:,s tjrou, ,. init iati on, laws and regulations, 
- Iniplemertatior of aiccntr or a college in the manne, of' t . T..r,, tc i:,.prove the : ua]_ity of the 

desert Ahe p th e(iulf environertLl hazards and
 ensure hi,hcr productivity. Also the centre should 
help in i:,oro-in the ,.iuality oi, the native cattle.
 

- Measure.s should be 
taken to convert animal vealth 
in the area into rational economic utilization by
regulatinj the take-off ind marketing facilities
 
within and lit(ice the region.
 

- Empha..is (n lealther 1ro"uction in the area through
private sector or corperative societies.
 

- Fxtension of' i:oultry pro(iction particularly in or 
near Ui-brn centreg. 

- Tmprowrnent of vel;crinory services to a higher
 
derrree of' eff'jicincy.
 

- Fxperir.entlql farms for hay conservation md milk 
prod,.uction.
 



3. Tn the fiel.d of' fcestr 

- All cre,_-u nnrthi, v.,clt ,, east of umm K(addada 

tow,,n Whol. Ve ,ie r '°qrd ,s reserved forests. 

- pellinp7 al voc[-cut tin r should i strictly 

prohibitrd in n.l1 !iffected areas particularly 

arounJ. set tlement a. 

- Reforestoion .e 'cure-a should be followed 

throuuh r,eseuiing d conservation of existing 

plant covet, in v.l1 ce .L towvn perimeters, The 

experiment o ;ruv'h villa'_s should be repeated 

in other village.:. 

- Need for ire-..o and coiistruction wood sheuld 

be met by lead trees I.ndistant reas the 

transportation of whici sihould! ', tie effort tf 

private a.1 c oros rative arl sns. 

- Areas still hnvinr ,11 forest potentialities 

should e rpotected a,'sinst irr- tional use. 

- otrcn-jthenir,, the {'o:;t department '.,itll efficient 

staff for c.reo-t p.ote.tior., lor, at extension, 

seed collection ,nd rc orer;totion tech~ni-ues. 

(A rro'o'ed 


Reh]iili t.tion rjict Uwm yadlada-7l puhud.
 

- Tmplerrnttjcn tl:e sum Arbic pelt 

- ITcaur,-,rirr th lh--1 irhab, tar,ts to adopt self

help r- ', .!ttior prorr',ioes starting from the 

house surrnud.in,,o. 

5
14. In t~l2fiel o.icf',,_-tr* r_,Ooision:

- Reth ir:i!, in the 'rt: et v. ser points distribu
tion in a.coiance viti tIe increasinrr environ

mental de 'r-i,, ion. 

wi t(r i- New 'i, uld be bused on scienti fic 
calculat inor; to ]_,d curry in; capacity. 

The need I' r ,iet ilid and acrsurate geophysical 

and h.ydrolor: .c-l , ulie Jin the urea Lo demarcate 
aiuifers. 
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- ippre part:, fu"l, equipment and skilled staff are 
urrvently nerond to elevote the efficiency of the 
exiatinp ;':atnOr ptints. W:otht end a sur of 
Is. P96,000 : c],tcd in A', 1985 as urgently
 
needed.
 

- For the ,S',intenv::ce of 5L4 
 watr stations, a sum ef 
LS. 9L,2, 00 vas estirsated in May 1985. 

- Rcplacemcn t cf Ph over'used wells at estimated cost 
of Ls. 1,392,006. 

For tile replacCe. t of 17 wa tr containers a sum 
of LS. 765 ,00 '.''::s esti te in ny 1985 

Strenrthcnir- the 
ex isting 'wterstations with 
another hI deep tells at ;:n esi. ted cost of 
Ls. ,715,000 in My 1.$$. 

5. Tn the fS;ll of ,o'cial servic"s. 

- Tmprov i:ent f the h-7jenic situation of the whole 
area throu;-P. e Iu,.atIoivN,1nowvs;ures.
 

- yutri tirnal ro1yurn- to Mhil,(
red uce mortality. 

r Improvw.ic nt of preventiwve Pnd cu a tive medical 
care -s t rost. ur ent.l need-ed measures. 

-. Improverr-rAt ea;sonof 'aI ' rvic s in the area by 
provilinr the nended f Anci- help.
( 


- Ndu e,tiona cu pl; cila BD bC orionted towards 

envir oIeal Cocse;V tj o
 

Strenmhten inr te ,inlot ',, 
security departments 
in the a0' ci; cj la':: ,inp' ozLd' r. 

* 	 Improvems;; t cC c,:nuni,:ytin Y.eans through road 
Construction, wire un t 'A rless cmmcunications. 

Improvement of smsrkct facilities for locally
 
produced goods.
 

http:Improvw.ic
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6. Tn thIe( f iedI (if, Li i cIt.s 

- Pinf cm ,v fPtcry in Unq Kaddada for 
imnpsovidi-; Lieadii t.nu,'i 1h:,ndicrafts either privately 

or cooper;a L1,jvclv.
 

- Traini nr w' .c,(cnol leave rs particularly among
 

girls to ,'t,icipate n the factory.
 

- provision of wedium-term loans for native handi
craftsmen to enable the initial start.
 

- Marketi!,., of ini:;hed arttilea should be
 
or~amni.aed ,id safe;uirdel 'both,,ithin and
 

outside the ive. 

7. Gene ral recc .rlerttions: 

- The v;holg :0ietior of Mha ilitation programs
 
sho ld bc vie-.ci at a national rather than a
 

regionll level.
 
-. 2'ys ter,-tic, tu<l: es should be carried out all
 

over the (ountry. 

- ploain ng mcrasa c; should be divided into short

teir rd lonr-term.
 

- All mtters concerning droug+,t hazards, their
 
impacts and .sOlutions should be the concern of
 
a separ'atO and independant od:iy :ith sub-units
 

at rel'iol '1, an local levels.
 

I. 


should go rand in arnd.
 

- Nrr,;hmen t .... al rehbilitation programs 

- Developmontaleoncepts afiould be brought to bear 
envirormnentalcon scrvotion and ecolorfical balance. 

- youth potential should be trained and oriented 

towards a balanced socio-economic development at 

the rey:ionol and nationol levels. 

- 77olir tcer ;ocicti es !holi]J be en ,-urayed at the 

looa] level to lea,! the proe :ss:"of transformation. 

cition- TIfor; media ind pub-,licity should be improved. 


