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tJ=Ij 1C.DDADA 4 ~A, 
~~AN'AtY4I S%> 

* Intbroductioil: - "P v j 

dada lr,ocated ini Norho Darfa -,* 

"'hrr"trstic s that mrkeoiit 'at t ractivo to' onviror~w'nt. :6oni toriAn g: 

Tflh'- area 15 very'rem4ot' aLndhao'boon'a, sort of back .watez'-ond~~ 
f ton Ignored' by developmnt~ work. Data; abou the v.rea is not only J:~4 

qut'lim! ted bhut is also scatrdthroughout' May~I)C-ph 
reports. Therc is no c9omprehensive study about this particular. aroa,i; 
ghus -,ther thani this boinco ax full blown baseline,/trend, analysio ti. 3> N 
a'' 0rI~s iorc, oif a feasibility study to see what in) actually thero azd 

hat'pt~nIn2 -the.area has for a, mnonitoring, progrozn. "7 

'Thestuy~ara i doinantly a Esandsheot f'ormatien bounded 

')<'the East and W'est by hillo of Ithe -Nubian sidstoneformation, This,
 
;nandsheot is on an water 5 ain. isi
located top'of undor3round z ITheo 

io~surfacce run off in- the area. ,'­

~The c'tudy~area- is in the rain cliadow of cent 1 fDarfur hiji­
'lEands, i-thus ox-,eriences a relatively loiwer a~aount of rainfall than 
1tthor I P-ce; :i on 'Uhb sai latitL,-!ce (soo climaticd -rocription of the j~~~ 

z'ero in.IIB of this repor't). 

The. study. area is Ipart of whi.t is called a sedentary zoneo 
WIocated bticA- zoo ofucamel owi-nom~ads to the N~orth ,nd cattle A'­

0uh is 
mb6'A'~'settloments the location',6f which is a function of wlater . 2, 

,,,.-,I h9nmdjt hr'~etcarea clustered by 

;,,lailability an~d nearness to the tra-nsportation r6uts. 

A-TAhe2 study arcai domin'ated b~h ot rbaw onmeo 

62rctcusono -siedentcry ,ray of, life wid, are =o attached rto
 

tor.-lahds1 than. th~e- other tribes to the North -' id South. 
 -onficts~1I. 

C6irbbhvonth Drt 
A ~' - I -rt a r e at n t r t r bef nd L n I A± r ~ e 

j 'n sdntry trib o ndthemobile:,tibo 
A 3 -AA' ~d 2 

setae razinl;hco the clme oth ormer sepaL)rates, the area 04;A 
Ay le AA'A 

< A ~ -""A 'A- A, AA 'A I A ; A A'I L AIAk AAA
e 2- .aA bq I~ VAA 

V 
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LIu nt-aor ao ~ucshs Ln(l vr 

boc31,infq t nd )i s00fIl'rp 	 t of ci j the' 

~ai ac at~ on rocc,,''E hi o~ In r7h , efu
 
ed iLn th(D reducoti on of' citi at&d zix< toar
ozear OWioen -lie 
U30 ie served nd.-htobrc 

~woo~l~1savannao (Oornbiertum C0ordoifimum flalborgia~Albizzia Sei co~cerphsJ 

V.1 nd~ savaina) . In addition, in thiryr(odland sav aa -one o±f the
 
studyf area there areK a numl. r of isol~ated' ad ft r h colour
 
surudn 	 the setstloinents.,'PThi s inaicaten that the rpae
 

cut toof )allt grudnt - ac r thoutb sh ftin, prctc
 

andL alo periods~ has caus'ed the reactivation o h ozlndE i
 
~~±n're~edthe rato of~ de.3eMifica*bion.
 

The study area was once part of he tranoportion.zone,'S.: 
cooss o, by %7ost-Eastand South-florbh routLo Ibt a thariv-ing 

2 oomcrcisJ. area 60 yearo a when lorry, transport to :tho~'test ws;;' 
'*ii-bo~od teni 	 rldof he150-1through the begin-~ 

§-M-n- of 1960'Is drastic chan, occured 'due to the opein up of4~ 

Soton arfur and the' shifZt of 'the ,transport 5ono 5 sou-uhward, thus.,s4 
Isn-the ritudy area. Tho'sigiificance o~f this development Ai 

Alle calooate onin par't 'III. 

'~2 iTho, main hypothatss v'iioh dhQ lbaseline rco)ort hould touchj
 
oon bc.t samarized as follows:
 

Kaddada c(,iimpo-,tanc anivto''o<' 
yotrOE s part of, the British administration u' 
'A.1 2 VJLuI dacliei-ti 	 as iah.n idst 

policy,in 'Jester id an, 

The'trnsprtzone centered around UmKhdd has.ci
 
J_.h rospbrn.o to devel'opment. =aFTureo in 'Southorn Dlairr
 

Th's bodentaary. zone proviouoly includine, the U= Kdd~ad a7Lxa 
Pifte -L'h ot resp)onse to daoirtn envi1ronmentaclL 

'5 55 55 	 . 

V, 	 5s S 5 

m 	 mithe 	 tmeb , c waer o aail al. I pepe'5ar~ 3,o 4" .sc 

Th Siuaio 
5

5 tcdt 	 .: t h~3oh 5-tatiSta 



: j~~ . 

rjA 
'"'' ­

The<7-ofUip1add popV h 7'pndddffrnlyt 

onZo d and ~ -ou ~7do' Cl~ 'Lul ­

-A Kadadc Umm are w st pushe inoth aKqwte 

The -,etuypice i tohmn of NotonheurEatrit1, 

, ATh Kddada ito waeograpPr'Vic w 1mm wteantuas ete It, is~i~ 

'7',' 

i-ll:4i'y ~locatedon of the 2thyand (15th 1dredao lra)7 ' dsan 

C.Thin otudi catr o the q~oed inte mont orinIrhoran.Drtr-'"
 
Thy~neain o ijeiot it cenritig prograph­13mm Kaddada in 


caloated Withiand 2the fnu1thr derees'fd tiuo n-9'J>
thcsinS 

-thet2th n 2the omof~iuextcovori'ndshcn tr; cofsomerl dOOQdq
 

1~~~m J"ii toe NJe~or1,
 

hc. propi idounegd to budi:ators n themntrn progra.
 

Thevl., mthn indicatra to bcue in tio7n tonthorinprogr~a
 

de'tao cioratin daa v 3icoil eoica inviticsnj.ndth elim t' 
 "''77' 

~ ~ 
YTile ticonc o te £orcastnhmn Kand anur tremnsaieardn 

i,The South,,-adnshift rof'bsEho which proadc sootheyproes.mx2LOfLr" " 

foa"thcrc n th £Onvr o ete-ndsoe andshe(II-nls 6&""~'" 

6~~~~~~aa -y0ff~ -ta i1 ont 

"onsoiae 

A'ociiated'seiCon'adi on E3ieief, thL
~vre ~donsoi6end 

v" 'oL >~' ' 7 7'7ta'l' 
' 

_T o' 7' '7 7'i'' 

_Tho,,'. i tnd7' , 3 f y o 7'L1 f 7'da d 7'.int ''np~o 
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09nstn formationa. T' lttr appar~ at the"o;rzace6njnd 

Northern p~irt of tho Etitdy-1ra1artiiilarly, n -,ronig of
 
!_erti. Hills.~h aeet0ipeceeLe Lhe surfrc dJn
 

fz~i~s 6' ~e 'tu~dy area.T:W 

In bIihoSouth-71c stem part of the stu dy area) alluvia'l-oJcayj 4p-,4$~ 

an~d sands are 'found deposited ini Wadis and, drainae basin-s, :partic., 
larl in WV.,Abu flazrd, WV.Keira,'\W. Golo ai~d 17. El Ku. 

The drainag&e asstoin of this' otudy area is predominantly, 4 
~co io so d ofpcriodic run-off. Pormeneunt surface run-off ii ' compbetel-'­
ab, nt. The prepeno ofc a iiurnber of ;!ellf-, scattered alliOverth 
s tu dy area ,ivos, the indication that the whol~e study area. is .o'cat 

onto, f~udc~run ater basin the si~miicsnccof which'1wille,--A4­
disoussed in relation to the :,6cio-economic conditiono in the6 study
 
.ar6~l (ee 7'1iM.5)..-' ­

< ~ The oostem par of the otudy earea'lis diseectedi bypoiol
 
iCoJ strewue originating in the eastein part4 of Jebel Yara (so :!,"
 

:B lim~atic Conditibno >'' ->'.-~----­

,~Tho study orea can be divided~ climati call y into juvio main
 
1parts, the SZouthern part,, South of Dam Gelzd- Say el Na'am lineo, 'fa11a
 
,_i'th~in 'Lhe 300-500 mm~ iejohyet. I'Torth of this, l'ineo arafl -':7:c 

yri~th-in the, 200"-300 Mm isohy'6. So it can be igencrally said that th'o ~ 
wh'lole study area',fasC~mithin the 200-500 in. isohyet. InrtAho Wes~t- -~ 
.ern .=t'ofthe study area the isohyots are puhd uthrNrth,J
thus roifbectinZ the offect of Central Darf.ur hi,, Th oi Ga., 

imn ofthis poesition is well illustrazed by, the folin lm!, 
,cross-oceionond the4 attached ri't .(A 4) showinjS the distribution o­
rainfsl'li .4 4 

ares OC isbisac ondwavi'i'aiec rPi Cni "-'hQ a&l So (1 

, he do atisi on DrouL bi- c t)mcioedfby-" oli f fromi otjhoi. 



th re _n h-' t i~o asiJ y, 1ad, quickly 'accoosibl' 'bu tv' 
'U zmKdaadi.estx-&&t 1Lj rci~te, 'rou,,ht: recurrence can' I cad{,rathoi D 

pt2:5iiooptibla-foieoion. 'At lheu fi , d rtiy.0~ 

CF0 of-iUmi. Xaddada wi~i& blopi =ne can 'bc dopositc6d en d s,oiJ.1 ter.,f'', 
i, n ca be the Jultimate ci(,rly' i rrovocreibl e ,ro sul t. The irn')C",ct', 

~o'Cli.rnae on 'the Cav~.ronlment is. Lreat aind bcttce under tnin Of:'<2. 

Olilllatico fcaturces canu save' an Carea -from 6ataotropho. Because of 
'tii', g6-at impact, of' climatol on "the0 nvirolmen t the issue is da­
iwith at comoc lcngth. Ll)' 'A">I 

a 'vi C'imc"'-c 1'eaturce 

-. v coS ria).a rainfall over the district i s Ile ss thai 300 mm. 
y fi~go, Both El ..ashor (in the '.7ostomn part of, the, district) r4 d 

V Um Kaddada tom (to the Eant) show rn average, of., 264~im. The 
,.,Maxdimura .atroophcrio evapor-Live domand entinated' byAvkadalla (1977) 

10~i215 1 min which results in an annual. deficit>'of' more than 1300 L'n.
 
~The two wtest months ar'e Julyan-d Lugtxst for each' of ,,hich W
'Dot on'U~ 

p.-v~otrcns.ration ecxceeds rainfall. Considering i' carry-over of. 
T soil-mojeturojr a 511V1C ater balano,'defioito are 99 and 32, ,im 

for. uly azid Au,.just rospoctivoly. 

Different systems Of climatic clasaif'ication dooipate U 
J>YIaddada Diritrict1 as "ARCID".' Applyin&- the wel'l knowin C;ye tm of 
Thornthwvaite (1940), Awada a (191) dc i-i at ,o 'thea areoQL as a, pd, t.. 

~of tho AridI Zonoin tlie Sud:o1 (2co aLuo 'Dat- ec.u-)wn 1965, and Fayedc " 

xi mu raiifalleve roccivo1 in~ on u. Y at 

thetotrlardAperiod 1951 - 1980 wao 30.5 ribnoiltho first of"'Au~,upt '4 
'1,974. WThe coolest month 13 Jw-uar / .,ihn thoanormoJ. moon tchnporatiuxos 
i; '19. 0%c. On the, othner hand the hiettoet' =lith is Joly Idlen thei~~"~' 
-1Lemporature is3. n'thc avorawre Toanperaturcr, of.about 0%c Wdrc ' 
rrded mo'Wurn tha~n once in -'.951­

h±~juatjiino issA 9 of the ma~cmum 6ossiblo ime.j~' 
J~ury~~I'JU.L-~ cyid Ausust c) c~c t udl.y' areo:, ho most clcudyni h ,

rcl'tiA br6iin'f iiahnc -dura~tion, is, aboutb 601 '.Q - ) 2~~1 

-hi o time th clou cooboue r tt 7 th of' t-hefl, wil R1 i, 
I-iaidty ii ovoz> 60~K ~ A ~ >K )' 



-- 

vand Curz'tion 'aiid sp ood areo u rou- inely' by the 
~io~~'Ot~ioJ~flpt i wpo varies, appreciably Vi00 iorox 

tJuly th~e averae poodj reachos' 6 2TP.HI., Std'oo viddrcJr, 
'con,'olleat, te ra.l. sedoon. When %indsi of' a orthery 

C0q7710n1,t domnatnaa, dry' conditions pravail and the ot i re' 
~ or; win~'i th.5 South-.7c-.st. In fact -the IHorth EantorJ..eg prvai 
1'fr4m,:.op)-eMbor ~oApril aft -r which 1,onth tho dry Est-North Etry 

A 5otcrios push furtherd"woalcen~ and- the moist South -n-adt

dordnatce th ai'-a indicatinG the possibilitofoerin. y-nd 

1az'e, thu 6iryin-~ and crasive i)ow1,ers of the vr~gd arc deL-exi7*1nod by 
. 4fsture, how humoid, from which -direction and how f'orcef'uJ.. For 

~Vproblaa~o of1 desic-ation and dcoortifi cation, among, others vrind data ar 
­

o~f -roat rclcvance. ­

2'nz1_av~lt RainfallL Arnaount, Vacriability a~dRolicibili-ty 

'Te oi~ a location of' the district results in low 
8Q~iountc of, rai~faj,, The Ylestci part is roain-sadowied by Jebol 

l~~ra.Ther'!the-humiid South Wesotrlies Zet depleted of -their 
uiioeon the- Westcrn slopes of -the Jebel. On the Eastern slopes 

cnd fV-+}iar on, the, Fohn --ffoct is shovmn on the records of El-Fahoe 
,vhprtil averag e annuali is '264 Yzt :comp6.~vd. with -626 end 828 mm at ;~ 

Zal and Nicrti reco~cvol W l soev~iniiei n-h 

Th.n E o tcorn part of- tho district on the -other hand is roacho'KI'f 
-the outh a_)Ty o Vlestorlie(s, but aftor lonC, dietwico iiilcn1d through­
yiciti3-dichtrocd. by several stormo and thus sots depicted end 

1has a. lo or-proci'-itaion Lotontial. Th- raini shadoW, 2.0Voever, is 
no~ p)art, causiation of r1 tiv- dryne~n-thistEa-iern but 

a.,matter o-' continwitalit:. -: - - -- <. 

J.---- i''fela" vaiabili ty ara Rc,liCbility- -

Sttitca idcaor ' ' aiailt include the,- ran6ge, 
the Miean floveAtion, the Standaozd Devia tion, the, Coefficient of 

VariaLtion, end the9 Intorak-aual Variailt oliability,flol. how­
~rbttoio as~~ssd~o 'bsi of probability of iecoivinZ.,cr~t 

*oi~hlds 8rinfall.' For 'this study cif-'orant indicator's- ofz 
varia!lt ,0,ed 'I theseo~m~yo atgtran6o o,..&~-j -ri s -­

- has boci roecL Id by r,;oords,.of -Um addiada~ -town-Co r 
19~o- s94 yer of ~150 and,j9,51 

4419 9 Ill [11 tV10 E_' )49 59 9-L 

the 
wuiual 

oZ'iod 
val 

Mp 
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co~cted to doviato'by' about' -,333 of 1h0 v 
_At Ei.-FaEdA3o', the Coo 1ic2ent of Variation is even greator whore'it 
rech.~es 36., 

nd-x, ho ri 

Tihe Ihterniiua. Vriability."Ino, hoee i oncerned 

'th1the yoar-to-year fluctuationsi rather than~ rel1ating fluctuations~~ 
*-.to the moan, as the case of S.D. ead ,O.V. Having this in mind,~El 

Pasher shows an Interinnucil Variability Index (I.V.I.) of 17-5 
coiipared-,wiAth loess than 11, at EII-Genejif.a further West. 

41d 

'Conideingassessment of probability'of' oritiecal amounts 

of raLnfaill. This is useful and adds a lot -to the uniderstandine;~--~-k 

of reliability of ranfeall over the district, It is possible.Ato 
jarrive logitematcly at, some probabilityj levebls, but nonnality of', 

Kdata should be assured. In the prcocnt'6case data are skewed aaed 

-'ome transformation (usin6r the square root, the 1oevle or as 

appropri'ate, it ir a mat ter of tr~i~ eror ±so eririry bofo~snA 

jirthcr, caputations.
 

''4<-Seasonal. Ranin l1 Ai- Yt nd Thisributiod 

4A Not all. t{e cemount, o f -=nual2 rainfall ,i roff octive and K
 
avCail,,blo for plats (whothor crop or pasture). .Prior to the
 

g-rovinE~ooneon some&raInfalJ. may scatter in small amounxts 4which
 

Taay evaporate immoia&tly from surface, before penotratinE a-rid ~"
 
~~t'rin th"rowhd. Sueh oe. mounts neith~er add -to t)i 

a tthe tamfed -h4 '4th e4 m1 

-bui'ld-ujp:of soil, -,6istaire no ot t 1podby'th plant. 

UBasod'on ,ooil-'4moisturo balance, AwadoJla 198A, dco'ines th~e -.­

wot ocason., 4
4Fo'r him h'e Viet 20asO011conrwnncein~ the frtpna 

-4'~5dy~p-1oY4d thoocnsc~ieoe n ach"6f which theo' 4 

-dy Doo'heec ctieo 

PcValable 'a6o-turo 4in, the , oil canmeet~at least 800 0o tho,4- ­

;,a porative deman-d of mediumtzm
to~o rghum at germination eind ' early~ 

4-definod4-OEtCr.-iioI1 -rroaa Accodi Ly- tho-event sdot at~~4 
X,.1-'Fahcr from 1951 t'6.-1976 'year--by-yoar.k" This '-reovooJ.d ~a mode 

.L,-com meot 'in iid-July~aond a~n Laeac ieo Qollmncemeint'. $ 

Fjxo~c comme-coJc -''d'd'y ., It "i'to Ie hore tha tho 

- 44 

- ' "' 4' 44'' 44 4" ­



WI ,W 1 , 

to ,atetntf_e0r6w,.Oi whi oh 

>~2ha'~~later -than that of the rainy, Fsoason.-

S2 In p1972 El2VFa;3hor received ~ ~ .7J77
 
bata ordfto the abov definition, thi rwn sao LC' 0dto
 

co~omence cffotively, because~of the infavourabJle di stributioil.,thatv 

didi not roault,,in a sufficient storage of moisture -to enbble go2--Mi ­

nat~ion'and early g-rowth of' sorghilm. Another aspect of ine''otivity~ 
<relatesD to~rai:Cal.J of --mal aiaounts within the 6;rowing season. 

'Talues'of less~ than 5 mm/day are generally considered inelf ccotivo,, 

Sbecause of the prob'lems of surface eval~ora-Lien which axe subjecet to.i< 
Fordiferet parts of the Sudon& such rainfall oi unts~ t 0 fta
 

ua~uoJ or just loso than- that. Accordinjly seasonal rainfa~ll shnk,
 
be evalui~ated.~
 

UsinC Piman.' .s Liodol (Penman 1943) 'or, estiniating potential
 

evapotraaspiration and {sinC rmodul~ated balance aproach
, wiater 

bae oil 5--day unlit of time, -the w-ithjin-soeaeon distibution1 of soiL,
 

moisture 2wlas evaluated by AwadaClla 1981. L, )oaky curve was revealed..
 

-the primary maxidmumn of whiich accounts for about 90O of -the total.
 

-,rrimc.This mayidmum showis itself after' 30 days from the onset .
 

'or2 Just after that on the averaGo.
 

In concluojon of, this s ection, unn Kaddada Dis3trict ioe an''
 
oarid reg-ion Nhooe rianfeCL1 is arl relic~ble in am-ount or, time."
 
'2hec onsoet of the v.,t oaooni if- Palso a h~i-Jily, vp.riable. e'vont 4,&nd so
 

'u-1i e duration of the wet scason which 'is'si importiun1 -Iroclirflato­

logical parameter. In iength it, varies cvppreouiabJy from year to'
 

~yar.21I3y'.nd-lar,e,,, the area io delicatelyumai-LinaJ. aind insaures 


~of fmin~o relief xrnonE; obhIor issuesi of onvironhmental conoe~rvationl­

ohol;CLd niot be over) oolccd... . 

2 
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: vootati of,.toea-,a on ho std 	 3,: 

4>ThOlITorthern aad CCntra). prt of the s tudy aroA 'isI dominatod 

U_'I laadada aottlemont with rcdinf,Cl hardly' exceedi~ng, 300 =Rin Is
 
~do'~i~ by soas~onaJ. grasses (.-ainly :'IristIdea tyb) ih cattrd~
 

maltrees (mainly Bc~nisaceyptiaca an xacoiaz'addina) . 'Teo 
1,; nt pcci e form the basis for the nomadic w~ flf of the 

>7oiyadiya ond 11eidob tribee, who are preeeit:ly imoving; southwards in 
p.;response to recent environmental. fluctuations. . 

The -natural. vegetation cove.r. io exceosivel eoc 
j'result of overotoking,' overcultivation (necessitated by the 

increase of population particularly in the sedentory. zone) ad 
oKnvironmental, fluctuations. Starids of Act cia-3enegaL0-Savanina trees 

Karc continuoucly decreased andi the -xraories (Aristida, Conchruo 
C biflorus, Erag-rostio tremula) are removed fromi all 'settlemont., 
IpsurrowidinCge. .: 

TheSouh,--,ar~lto th zqxdyarc (Suthof atiud13 0 T
 
i4sdomin,-tod by the tree sava:,,na of the Qoz soils of Eastern Dfarfur
 
(Coribcrtun Cordofanum Pf-Llb r4~ a Albizzia sericoce-oha-la woodlanud vT 

av tavicinnof.th' 	 study 

H-arrison &Jackson hav- rcoated the vegetatino h 
arain the follovrinZ classification (Ha1,rrison &Jackson voGctrtion' . > 

classification, 1955),­

1Dooserts .- no subdivision. 	 Bho!moreJ. herboand Frasses spring up 

aifter a rare rain "Gizzu 'grazing" "" 

son'r-dooerts 	 1,caei - torfilis ol
 
Yaeia a cross311a
 

~~'~' >-~-.~Th Acacie. aoi ­ .,ozsstd
 

411." 

,Bphari-' 	 ~~~'3 e4>~ s (BI onoici foli.) (ar. bogheil sh. 1 

- ~ ~ ,"I IonsenaR I' 	 , 

Q''' I 
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JTheo s , 'bv e cl).inatcd~ duo' to ovorGr.a 4Tho I a beon ng. 

~~->Er~ostiu tz')mujjppori hoain) 

The ues bdv~ios~rbestbrowsod io h.tous 

Acacia rzcddicino (soiysl) 

SAcaoja mellifera m (kitr) 
-Mlaorua cr6 ssifa2.Lia (sUrha) 

~k7~-Optimum stocking rate for both subdivisions taken togother-~ 
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Over Western Sudan in(mm)
Fig.,. Average Annual Rainfa[ 

(1951-1980)
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UMM KEDADA RAIN GAUGE YEAR-BY-YEAR DEVIATIONS OF RAINFALL FROM THE MEAN 

Fig.( 2 ) (1945-1979) 
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F MONTHLY RAINFALL OVER UMM KF ADA DISTRICT (1951-80 
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NORTHERN DARFUR: INFRASTRUCTURE 
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Fig. 5 NORTHERN DARFUR: HYDROGEOIOGI( 
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