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INTRQDU'XCTIOT : 

This work intro('.ucos some t-..pucts of thc; 

phy~dcn,,l tn," ncn-nby21cnl c nviranmrnt in Tcgnli 

-li strict -n 2Pknevn Ji2Kncbls'l cf the 

l'ubai Hountiins. It is nti-illv, I b-ase-line 

survey V11OSc. ppimel Ov:. 1;ivk; is to r..pVl(V1 t he 

onvironm.ntol c!-Anut ions in thu paist O- -,O yo.-rs 

,as well as r;icn thc pres, nt situation. 

.quirinr- infCom, tior. on th(, T-ist tmn. prcSent, 

chnngoo n1 trc.nils 0Thn bc 7co 1Wan sssseO. 

Eflviro1'lth.n~tdtismirulI 1 hum--.n CSO os)Can 

also b(, inPjrt;.~ urthoroicrvs, tasks of 

monitcrini ir'vntv rm,. cur!tivij esue wouldI 

be; foun;iol, on sonic uvtan;igof iavnctl 

probliems. i]-xpect c-Ly, L-i's, in th li te(rAuro aIrc 

foun! -n' the o s n work ha-s t a1ken the t ask to fill 

in some g!als. 

This baisc-line; sup_io, 1hov."evcr, is nn Pacomnplish

munt of thG fi rst star - -.n ;7, ', progrmlrlo 

conccrnin.- 'K i-,O ' Cf thle prrions under 

*-,.J. inve'a t :i..-ations , Tagali Disrict stinus out 

for its inwcat-n.-~irs n t ats 11 -c' its rather 

unique hi:storic '11, cul trail -!n'. political backgrounc~s. 
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r cT J~re, . s gcs _in-th socio eoon 

that th66o retthePr z'pid;'ch.Dngos hi'lv'-their ilmp .cts 

on the- naitural. resour-ces nn .opu2.ntion clynnmicCS 

-Based on th ab ehptleiste.-itPe N'
 
so~.;6e Mct p6praf~im'or o fo ous ao'n'c6hanges,
p,!~ 'wiit h 


-- end 'tici o of tho' fStutygru
rs an, monitoring'. 

A

'A climatology, population goonThy, agIcu- -r
 

peography and, niomna ha~zards. 

TH13~ STUDY 'ifA:LOJATI01q 'I'D BICGROUND
 

Tegali Dititfrms'about oneo third of the,
 

area of Southern Kbr,2iofan Prdiinco. 1It extenls-in,. 1 ~i
 

th nsenof rtftoI 1pruviflcO anftlies in the I 

Sotheastern Icorner'of the moth,;, povince, Ror(7,ofaf,I%4 

fig(1) l-titu.Iinl.ex'en'ib'n'of distri ct,''-"Th the 

isbotwodn about 9 36 ' n 218' N. longitudin-.- " 

alyitextendas from 'abouit 30. 332 E,. %I

Th~re shilly an- 'high cnou h to :induco~> 

r'~~~oliof factor ,tlerol make's all the" Nba,'M6untaina i's-- i 
- +I ' I4 



3
 

of which "'.jgc]i .Djslict forms the oroutpn pnrt) 

unfomou: in thu AMo~fUR mnp ol tho Sm" 'n. The 

nrnr nnqu- r~infll vDics f rm a~bout 500 mm i 

tKh~ nn rth tc' out~ 800 mm .1n th wk..i~st c'n slon cs of 

the scuth in pqrts CI. Ano A&PAi t, fiy (n') 

Inri ~ pb~ivstuol nomils. iK Wb sccntz"r 

L"CPngri cui. iit co-oxi t. i 1 na t imc in history, 

hovivor , A~ npn vqs nnt cp .n tr W uvutIsicCwo n 

Wn thus thL i ~tivn iivcC in isclition. In P cost 

his toy;, Yrittqoc to thn. tu~ba hills wiIMlk thC. 

hr Wrtjs t h o 

m;iol; . Duiv ;he n rio ! or' inl~tion whe.n "omn" i 

nn 'spiri'tions wcnrq, v; sirnplGc, -i nqtur 'd cologicnl 

*'olino. '.v's' thqunht to hi';;na icvdot ir. 

3o uth r, st "jc b th. "~urin r ARMSn 

Xftprr'wo' nn hric..ntl1 ,hol";1w, of t he Vubi 

rcninnfla which 7:.ii A)in~ibi' Vnov' ae groprt 

his witnas 0 - Sis= no i c h'noy iwni' s mornizit ion. 

N~ow., thoi. si 11C( (uonumyV inr~vil & "V<' n3s 

tO ; oq~ny! .n VS PUM Ai.:w rtiMion CISh 

"ic = withE( Lucniq, s ,'~"i -Vlirgcr Kn.ns. 

Oft tpirnmen lmpcI I~ e Mw v.-, "v.. Lia ni WKiT'

otljrnsi n! 'U U 'c K in whicoh pmPW'i mnxim;:ition 

oveOPwln"iin oti jfl of anvI.iV p ~yirum MAl 02 ivo n0t.lcC) 



P _'HQL GY: 

s st,1tc(, c'-.r'ier tccbrs of' this stu.-y grou 

com,- fromn 1AtAPcrcnt c, mc1.Citsiplilc s, I i, 

s cv cx '1 1 tinl- s t sk somnOiut1i I! n thi sr., th11 " -,rnO of' 

rcoseom-rh w;,_v Ucus(cl .000 r.1inj- to iot crest scct

ions of' t ;iico pi-t wicxr' u'incr'tnirun by [Troup maember's. 

Thc im!,-,liatt. task vins to call :ct rcrily nvail

.nblc in1tcrv:i-tion )n th,. istvict. 3or! <ita wereo 

catepileI -ine 1pruvious !vionPg this line of 

cnvironricnt,:Ji 2'sou1'c,,j vwuz-'c rioc..,rc -11 

pho to -r'nmTh,, in thc e'isu; ot' r,:i( w.vc.ci nt -_vprc-tE.,!* 

!.~or;1~~ic l Th i vr coil c; c' 1in naonipul otoil 

for someo rither ciic goii'tca<c 

pnr-nmt r to iUCt r irticulturil pot .:nti1015 of 

.Mil su tf:,' ill in 5(520ic2~ . 1 um',n "a tiv iies 

In t hesopc ;,t S, oi' s,)cio. conom ie .'rl 1 0,C so00100 

hvptlscs:v~r 'u . Pu u i d.1 ,'ci vi~ 

consit lovtI~u hs w"hi., I th, i-qi' 

C01lIGYCi11Z t in)0II ' tiA i j t h ,up ht to hrvc 

Si(moj f 0 .. t iv,, imwac to on thm -ilitv of' lcn. 
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III ;he c,-,t o iiScil inform,-ion i~r( v.;r-y mu-tlr: 

rn" , mcmrbcr of thc 'rcoup if- plninnintr oli rtl.jr soto 

nc-il pi ttillfr an' tilc -I lvl. . n~n~u~ 

VC.jrot '-tirn, th.or''2, h 1ifV:t1Cti K C'liVV1 ~out,
 
lnn,,:, i~o bir iinr:I 'i~~~i ii 1)~
 

L',tcr~ in 1956S 
 i1o i ~ :'n Ccorjs-ic 

cllsr~j tic tion 2Of t h vc. .lor of' h Su -11. 3,sor7 

c n' t I csc ,l nf1,v wovcrk i v s h - u 7osn is rc:vi cvW(J 

but chnc'n tr o '.s rus t w fti -1 ' invf.;stig'A-ticn 

rl 'Affl 5.h2 ir ccc nt s tu~lv r~xro us uigf.tps 

mcGt 11 7. 



PART---I.
 

PHYSIC!L AED BIOLOGICIL IIII)TC- ,TOTj 
C 
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T'hi wvhci Asi t lc t is. unl ri ln bv Vnrsrcpnt 

Jcimplo (A. rook~s AM~~c2 =~ K bo llvi W" into 

;::,o Vich Th.Mc M002 ip qrn.: QI) AMP gvnn:i'ont 

The l v 7-n i z , howlvcr , occauprpincipally 

in t MR cirith-jouth tronl. It uxt~njsro-! bAi 

from Wn. to te OAKrt urto latitnic 12":15'E
 

.1 the ug t C 2Ccnti mot nrea
3S 02016 t. t t hu 

thuy ot~crop m ~s~l bbsiyca acur21'>1v int~ W UW -1 

Ac tin Vc<-UIi PlFiua, M (?1). lops in n7 broil belt 

coo- t~o ~ 'i -,t (1.2) (n'ihl 1, HMllas 

rpophit: qn! "olt~t32.~ v-tirnt 22~i Pl nk thc, 

p1 Icrh Prom thn v-st qn" wontinc ta th, rout h un-cr 

A'u WAYlih .ii1 l.'otLpsouth to -bhrut VOWtu' 

11o01 (M i I'i u-i K' thn Bouthc-rnt 1 tenaC 

Togli OWN&rrt con be sub-'livinul:' into: 



YTh , ' t'Nub otj u t r 

t,'o n) Tb ' olnt 

b~) i.' orgcnn C") hp 

The ei ornU'h I'a 

~ 'Thmount ains ar or ao~ Io'~i k 

~<9aof higi l ~1i ctq il ri±h-d~ir hn 
nn b se hill riin for moru than~ 

north an,,!, as o T1 7.bb uF lyP t~o R h i " 

' c~'har~ctcri cb'. b piov--dence of &omcn&1nm forms 

r~CME Ill ica
2~nth fn,!a fo r &b)y, c t( numroungorinto 

of~ten controllecl by a ca~byp?,,,1jsrlso
 

fact~ors w.,ic rc mosty o un'.LveCst orio ntIon
 

;i i sW'his'f -. to ogiimro 1n' conf'iii' wi t hincPs t hr 

t ho rso-.ahov ext'nln,1,tt(irl baeI~t-oon 12~ to 
11 N. t~&atsfrom Rn:)sh-i'mouint-in range and'I s 

vi n ufc-l only )1uarc k-1.otres 
in lti earea ococ or s thc~ . i. -r~p~ob~ rr 

plf a u. - i r -nt 

-TOKRA 

4 
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ancient erosion sur.cc. The rest of the platcau is 

a surfeO of cntlc north-to-south slope, dissect&. 

by a ractannl ir network of 2hP'l'cA' season'l stra>ms. 

The soil h PE 2s' fin! Y 'ply wothe 

' coo;rs tuXtilrC. 

It is li:ghtv ';,c 2 bhut with consi'abl, gallery 
is 

forest alon, t.h mjo Otr,'-ms, The platcu/V f-vour

able resting y-e fOY' coml's. 

the 
() ThnPr, t It flpik./mv1t':in count Crri north, 

west in' st. TV,a ..P. is , 1 1'",pi VWly:,thcrer " 

to a cliy-!o rm. The sl .;, howvcer, is clearlyr 

iWHOiCcM 1, % w of nu; strunms. attit th :me:rous 

'raininn iS. It is thmunht thnt ,ninq the pcrio' 

of .0sicP.tion w,'hich is i'spon'ib Fi tIu: A z s'n,,.s£'or 

'ormatinn vc r.m ! ub,'p atins l suff',rc.a W& mov'n at aroc 

So <K cll- :"wart ,n n. .h r: ,MtW inwl_,ITP the 

Pornaation_ of Alvi'al tan ,1i-ouits. Later, cnL 

un'.(_l ' oor, LurnJ.i cvn iticnn, tLha Qcphn-tions nore 

snlj.ento "'a' tourin, ito itu. By- n-i. rc, the 

so:i. [trm: ! I..i c,rui.ao't1; cultivation WI j7.ouninuts 

.ur., nn'n oth r c ,vn. Thi;n is the. uo-c".lW gariou(I. 

type oV cultiv.ion. 

http:uo-c".lW


~Dno b~ es:
 

.me jpri'ents ~occur, s~ a zon numerous ol0ngi e 

(lesort rif it i ns ~ cli 'ofi s'met romc The .pn h 

ts rrubycas reie Lpa~et thQ- osiFntoq ,vee~oi 

be e t fr vriuscs~ons aherumin tis &'ne thnrmj 

mt ngeianr s in t hed i i r n ,e s -s ar 

nsT~hee~ cc rn ecnt 
o Ther ant n l iin: 

co ents,-o asei iy, e~ UiciRutb Sri-~erUmo1 nthey wer ous 

s OntsiC'orthva r egu f~iocus Itd i co thtc-on:. h 

SuCr5e'yet dcn iea cs r'irh inrm 


4~~'

in stuit~i~e fero~Noen 
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~v~r~us Lo~~i'ethz'~thon'scap4 
w" w1,2~trtrw thzQe ne o~ ru 

y-rp asn 

1 riubocks ratrp1i~thicnnsap ot ars rhise cromn 

.' rhc1ny'3itya of thd3 vemn bth roun I:theJdorticblock 


pw for inally 'b- ocfiathe gneissic
o~6 vh-,-Kcih 

ro~'~ck is expos edwithi only~p-'atches ofCclay suvviving- ' 

''uajth inDv s trevs In 'extremne cnses',- 3 '~tv 

. hoWviee onlyibare 	roc k'y out cro 1)sr~ ev'Vit e n t3 '' '3 

-fpstoe 2-)3 

1" 3'3~~~~ ~~~ 	 "11. 3 3 3.13 - ' 

'3 '3''333'3 3 3; .3.~'~".!y 	' ~. 343~ 'MA33' 3 

3 



L_I T 'O HE 'R ; 

1k',T 0D)OCION'-

Cia e n3ft rim I r1ct r ha's~I~ 4 inay s 

thh noirm,,1 cJlifito ,fhuimn ctiii es Ief~ I' n4 6r] 

~Deyi rtio ns from te nbrm, if ~ m~ r,- I t n v 

Ssomo hnrr' or rmt-strorhc C1 mRicetee 

shovr s ,th ennm fp~,iioq -oi i 6' 

t I treIncI IfIff C,cT >m ny33sap ect soi c'j8 t ribiution,. 

11C,~lIr FEsouWce 1;.i 

of g~ili fal vd hi th A3 Zop -Disric ' with1'' '33 

, Sn.l ,,ft, ost r Inic3r3 s or' T,~h 34 

TAA 1 ~ al o 0,., ;,,-/ 0' T , 

'1y -, bsn "0 '"'33 

t~~~A 12: ,30' fRaht' 

,.,~, V -;,"Abb 1 ;3 :'nI9-3 'AT 

-----.-- - --- Iwi n3- . 1 8 - -' 

2,A 1 'AA" , 0 tf~,~ Q 2-.~~3 
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v(or 16 nlP oi h,tT6' t . von 

ti o~rlp ' tiig in-an' 

Prom~j ubout oini i60 r Yn;590 ion.,stho m bo~. 

T) niIt pti a hcm 'I rr y~ot~nii~tp 
nbou:. A 00:1mri r o 3~mor'ci hc n tl~it mm 

QtQs ho±. or u over 
iration1 ,)e nm mi nnutl b2000' 

-t isrit.'Rto int JulyTgl 
of' r mn-1 evluee on htnti nnpra 

ttmosphor(~ s~oo onoa2nia ba''. bit 

Si'n winter tiecoverrnge is nom l lostn n 

~thirr9 of the alcy. InSme'thnomlcv-v is ~ 

4 

V, ~ o mre E4Asthdroc of preil~ p obroThe81th , fromto 

t o pil ft.r -which 1peirio, tho moist 'South * 

rKmnacatma velocit of-~ 6- ! 

Toprtr cod gng~ at -Eho w the. aily 

Qverngo moran ma.x. for the whole of '3K2999 C iC 

II ~ - 

7 .1 

1 _Mly1 1 
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t mr n ',li rtn fovth.'1 mo nqtls sm 3X~~o 

anuaryr conaitions' p rent ~ngvi 

when the mcan maxir um is 1.5 C n,] the me nn.m ilnur 

is1'9C he highot-JI nv~r~ 9 

recorDea wititn t pcxi oa 1951-1980 1w840 'in~ 

/' ~ ~~ ~ ~hethrhnt&4ve ~ ~196 ~~c, evr r(oroc,4 

J,.inunAry tfnpr-rtmr wars 9.0C n'1974. t:r'-y is perha.ps 

thochottrust mo)nth in Rrzshqd wnen th cn', iu'i 

.' In. this. month, cow~itionso 

9hcivo, n~ beLn', rcecor.,ic&l 9dithin the wolo'-peri-'1 of-~~ 

9- 91951-1980.99 - 99- ~ ~ 9 

u9 i e- to h99s 

topreghiphyr thIatr vha r:isul cxp oon .sbm hrs69-1wit s 
99- 99l 9999-thi 99to9art of. e9- .1i' v-99hc9-9 signific~9~ -

the2tbpogophytd: ,h~lsnn soI~enonII 

wee t cffcrnuth6i' -trinupi'r Afa -t n ,mnt't, 

X9 9 o- 1~1h 
999 -9- 9 ~~ 99 999- / 9 ~9 9 
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t #hi~bb ;~7b Tnm'h 

a~insisl -- i fu iniiccybor 
ing vrirbilit bq1sis a~onT4intormn!, s j~ 

futaio~ns f~rom on,, yD, to the nutaei 

-v ~ ~ ~~~~ srn~V5~d~$o~2vij~ip~sf~~ ~ 'theI.-

Nu,, n M4ount ainanro.:0 ctn'p r n't crwib1 d with, 1 o c frth 

~outh in thoc outh~rn I egion. ~ ~ 

the coefficlont fv~j~h th e nodri1of£~vrri atio3z, Lrom 

i n lifVcront- per,' ofTgirnefo'noU- , 

S-tho westarn 281opo5g to 3 or mroin t c.it ',gain 

ditibto - n oirs /Tht: wst rn -sloes~ f 

no ny in~tormo ofemoaunt bu rdr in tcrs of 

v riiil jif 4 , compo 6e-t r 1-~6. co.-fic ifnt of~vari ,vt i af 

tota ~t Howc-er ,vr i bild ty itn,,'icitos,--- ~~7 
whcpTn,:boqu.4inti-fiii .bysomne ,probibi~lty 

2%~'w:4 j''cnicr n cri t±cnl throsh1-,s 'rolrtt, y -.- 

cos fn- -C6l'iAinstance
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tho nne of~OW(th ve~t scO1 .iofl on 

222 rghi-Lm o n i , 's- t'2~2~ t;t 2rS roTo ha2 
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t2 hanc 2,,,, '6Of th22 jo ng '-plint ovapo nti,2 7M , ,,4,, 

,o th , 2is pQ62 n2 ri -". 

2ot:'*-6q 'n'ncctpoTh ea I4i of onti. 'ch'f or' i s ni~it sa 

nrtoCR rnotqu.;t:h~~'h octh 

'2~ ~~~- t22 poo"h±ntona2fo2i offX4$t' 

~~< ,,ccor0nt i11 yh 'ngroormnt61 gi tbimc o2fortr nipJ t o 
t$i hT~nii ou :oviyfbnIrb 2"tsan 
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~ Umm Berinbeita 15th Juinoc~ 25th October~ 

~ ;El.-bbcia', 20th Jun... z14th October
 

B s , 
 ntho 'bo vy.efhianit jo n of th- ',,etseanson, 

x~>h 4,~e wet 'sonsen !o idri o on bnsras of soil moisturo, 

S~ continucs well nft er t er Mni iatJ.on of' "the rsiny7 senson~ 
\ bbocnus of .soil~ moisturc, ate r.Qge vh ahftcr;ird"4s 

bw, bcth ~tntpl osabi , 3 I i -,n i sha fa~ct~ 

itrc elow< the Vatration lc~vol is n~ 
S..I- ro"-,-±y rvail: ble for vQov .nsiao, h("' l so~ of 

the gravitatioenal force exort c~ on the'ri.'~ 

1 bbtw e n, soil pa-rticlos., 
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ria&tions-ill the nbv vajuo ofa vO i 

'Pi~ rin1 fulac'ion 'of t ho r, h~jtm o s t~y 
-. M'Ill is a. ccn 9erzly vo tri~o. at Jnndhich 


pont i~ c, vop ntr Iflspira unTirrngi
=0s11on 

S1101113eqUfal rmnu,,il P F .a bu Gubeihita( Heib'n ' 

.(o,,ich' of which sc 1[ltr~ 4 , . 

so, n1;hnil1 to b(, "' th S S 12 

w4,mrch of 'isturo ,whthofr, iky~ Very pay o 

4'poak~y. %11n'dnt'rntion6f r~nh1is -rcquirjed., ut
OVrcononr~io in cf 0p, 4f441 

.~, , -. ~<4,ove '' oso d'istrbuton4 ," 
ca b inrouto the "envir'6"ijmcnt. Too, wlpt< <"4~" 

~~ ,.human nn ! igricuturIopertion's- i.., 4 4' 

'-4'~"OXosion, logging 4 44n p4 rosult.fr4 to 
andI com .pnctioncnout4'm ok 4'4 

C~l~l...o. ~rp yieid,,in" thlesnrno yerr or, othii, 
4,, to"4yeors, 
 .TfCct b o 4cm4.4e4,!ivl 

~Y" wet"" "conlit ions fo4rlo g p'rioc" s4.>54,44(.4 ,<.4 

~,"I'<z:'4~ ,The pokyncss howcvoip n' b6'e'iflrli cite&'I r'1'nc .; 4 "4 

4, 4 oKxpresso6& rncthcmationly by Fourier, Titno Sorios4 which~ 
. '.4invost ig te. h-,rmcn- of4 "r'f f(,rcnt b'rl'er s .44, Co nsicloring 

444,'.'- 4.4 4 4 ~ ., 4, )S4 

0 1~, " 4 4'~ . . 4 4 - 4 4 4 4 . . , . 44 , 4 4. 
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the first hl-nmc nic (which horlth pi'm' ek
 

71 of 't h1' rc t-- v -ri -ic, i . -'-cc unt, " or ;v
 
~abb-mi'y- 49i 52 -. t 
 -bu Uubujhc, 

c, f-S,c1 T i 1a i r i 1'r ccw 

C, C srco 11 C, r 

innf, 9 ' 1J L n]is' )f* 'I'1 b,,t !-~or if 

t ".*~5I n-,. In, ILU, J11 Av1Av1 1.VciVOrs 

?Ic r 1 cm k. s+ -1'v-,o !' gr n.t i nter o st 

~~c~ec1~ , ~ -'!c.1 the i:.Un 1i int of t hr, Ipa in.ry 
pci'-k ofi :.Ccii l~I ur nOcuac- 'Ct1r' '.-t (,o y~s 

lv r.th-,, om,--t c. 1) i'c n ' h it:' I). ( r 
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SOWI~Q DT".1: ", 1;]") cli CLTr T'C-COfrDC I, YIS 

If' th -hovc ',J'lnition of'.vnla(9i is 

Ln.coar i'j.-y ~ nV~';arn'thcLo:;u 

timec o'i ;ia I nr nintl i.l l~l 

Thu in~ixirnuiw. 'Ascrin c rI ni tlic, rg'. < eol 

l~3~H*Js t LO ".IK 3 !"'Ys -it 1(oho'i anKv'Y C 

He lib-i1rn -Ct iv.1, i ~±i~ ill the , CnsO, 

of' 1b-~b'ir heeo iiin riiu 5 pec.rfect 

cc :1rc no- hetAv!,ecn th: time nf' m'-xirrurn croln itor 

require rn-nt * Thcrei th Ii 1 ar i's nil "Thys ,(fig.lO). 
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~N bri_Mc)bonat'~b1s.n, 

r (2 th tltat 6of 

cR 1 t 0at~(i t J1o L8~3) tk 

1 n oltp 49)'ighrT e anp r rlti1Eal pl i n&s loi
 

1i vad andtpib:&'onono i- abpcis h~as iti fu,,a oon
 

t soil and 'thj s.oit -flora. " 

cojea2on ~hoco rad with th"t racordcd 1byAtho~4~. 
4 u 4- . r 4 "A. N 0i Y4 c. a4 v4-4 -'o 

s: lvorhhl lof stin& tTh r aj : ri's;N o~h'" t~ t- b' or :o' """-" 

9, -A1 in1ne 1, ~ss 444- ;.ra c , d 4.' 

vii ttOhEph,c1moratz 4crahj iijdrm~j~a 
'4-. 4-4,4-4 ay, 4-os.' , 4 -''''v- t'4 r d~ j~l 

4- ~~~~1 rs S~hh thIli 0 ~r& a&nd "'-" 
vi si ~ 0'' 

t4A"'*h 4-ba 3',n'3 c
 

3j' ].- t , Si to C, 
 -- 44"-..4.-
- 4 

~~ ;an fo m4Ai,~ ' 4'~~" 4- ~ '4- '4 4 4- 4- '4 ~ . 
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ac oatjbnp~~ira reKI I(PS.bSv~i tt~x etaa WOZO-t 

110 uSIr~ ~ ~ *'1~~ bToim T)1iI1~ 

on.3 Pn tlaUdoclx<)1a ko-giv su I~xd 1,ti
oK.i' n1 p- i nI c I Coi i pi~-c ,.KFaa ~ y~Q.~~AK.ra afrianp Coramuico'a 

lin I t.hc,-ioa s5.' On -c~s~ bonI 
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 lioder sasv,-lP1ifihlambc-r of t hbd~:opmils -,.atoafoaa. 

-soi , d t4 h n 'I s," aI digitat I 

6., Tho h,.. --ckig a1ya or Th vior' sol B3t 

Stho gr atr P,-rt 6f '1ho aroe, aru- chEart- byThd~y' Cariz cd 

th3 thornoy c omin .tyndgrr-sss.i- 1Tho tre,11 'flora consists 

ofm .~y.c-n-tcan'~' Ia, Dichiros"U'Lnyavs cifl.01 . 

P. So~ya'iriIV'f ahe, Zi Zyho ianpchristi, -. 'alatus auPYpA16CQ, 
ha1cana. TK..enbii


'4" fbzacoic co-nha a 'ed 'Eu-phorbia '61v 
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r6j.~ c um ticndmOvm 4 
'V I I h otgr 

Hiurpn Iact on, V, t.'6nad ItiU~ Indic tor 

Tho~ list of spjci 3 Vriv u n for, oah landform, is by 
jomes~hustivo, ,Ji ctors of- t p r~ Ijy UIsoil~d 

r 87inf 211 oombin,7 t- ~givo thoc LountEins complo-x1ub th)*s 

A flora.1 Thu; fpctor of 'L'opogap~y Ihaclso mcdo hum~an .> 
impact most imprajiv~ by dict~atinC vwhor j ro cc"s 'nd I 

s-tonuns should' bo.- AIn 'f ct~inn eav-- of ebout:~: 

fi vasq a or so all land forms vii 1bo~, 1!j rkilrzw-tars ' 

to willr72S. nt;r So 141l th,3 ff sbS boc ,sjto.,g 

tUtl j n, ,nt o slihtly slIp 

Cround 'ovvVirlookine &,,,,11 baIlr whic srlIhs 

A p huiman mon cth bo:.tr 7c -
1 ~i;',TM activity'o qn d 

jj<'by '.Irosaon, 1 c,0t4 nd th* unmM, r ci nc od 1 A i 

j)' oAj ac o&1 Th( . th'Ar t i c 0'Yf ~S.: Av)ll Alost 6ha r ic - sti r 


1 1s<~~br Pcially :Po cs3us and Hvphroon bothbf tham 'b 3ihL
 

r apic~dby- Orchadsor hor t ic ulturel activ itys. So!5
'A" 

Aj'lIA103n 6Q'f,&Lbocio)S is - 1 irdic-'tor o n thi s land form."' 

'IAA~ '~VtA 
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,,A, 

~of~durbi~i ~as)V~ cXTc~ytngrd 

bony 1% "iCTh _ r Iis, F-1ro a -F- Stligtc )ic~o t- f1 
Y~ 

7- 7 

-
"IT 

oftr s Iiic h rty . 1;y iJ.rs 1 i ford e.Vr bi1 di' , b cal s 

'1sfrs 0~ t it ' 

a) I t cov .rs ~a rs'P~ -ra 

b), It co ntainri :ci-"e of s.,v. rr~1' or. mu) tirlo~ono.is 

- for-- t-i i mt ric-_ 

ul turel1crops~ @.g. sorg~hum, and ~s samo, co n-uon 
dThey or,sti tuta t h frq'ng rzin,~ ~s.~ 

a) ThayW coontitut 'th,- m in fuc.i1' soi ro'~~2 

f) Thur , P. 1 , s o mr i~iy: an~d a, long dry a,,oon~K~ 
mac ha xraeyvla~i to firi 2-

Soh,) 3~ dark cr ckixr..c1n L:)my u ' ; 
3~~ -,ti if~t ~ r;haqi~ ~ne PrOI soil 


i~i v3 ,cuttingj anC, jbecomae troa Juss
 

uj) hu
vor.grazing, 

-Orioe~~ yei~t;tion covr,~ hs~o1~ 

f a, o mo vo ry.,E sieti V to u,r sin~y vtr Ica Dtbro 

crcwhbn dry,~ t Or~i~ kboo& v #ry, W-'t co~~~~it 

ss'forming, ri.11 anid u ooi 

'---, -~~;.i~y-~r~eion ~2-5 



So thn indic.torn hors are mony 

a) Lost of tr . srocian - solactiv~ly or whola sala. 

b) Loss of LOrtility. 

c) Drma by areoion. 

d) 	 Ch e: of vvi-ution to Y l.so sconon2.c one. 

In 	 .r'o dinr ci tb Cti r f~ctors 

The ir cietorc citid ahov con ba Eunjr-t-d by the 

locl us: i... us- of th icy'l r'orulotion or they con 

ho tu-.'w:rA by dimrcd outside the ,rwc. The study eros 

has : 

a) 	 a soil tyTjx thot -n rroduco Cood crops for sale 

outsi.u th, :rwa (Cotzor, sorciuu.., s osums, etc.). 

Thor o- zorero cr hic. A cid for such crons 

if domand is giret. 

b) Thi ,ra- conktins tr,, spicies oui 1".ic for 

ch-roc-.. " 1), iuildin " Toles (A'n4_issus 
biocwrrus) i iT ( ' . . "i c - i h ), furnit

ue . it, ) (or1i 0('._- inicS ) atc.. If 

tihura is dw.*-rd or q ;'uOd m-rt o.tside the arco 

th,.u ccis cpcn b, .. i"U t . . Ino the rich 

r-st:'r: cwn Gr . rni ls r.rom n ul"i-. ih1 irap to 

dn.raci th rw. r7" * ds. 

Th.. : '" ct " .nd thoir ,.va r'c ;. :ct can be rugmcntad 

by : (i) ,ond r,'ds, (ii) 7- t:r suvvly and (iii) mis-use 

of the resource. 
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gC, Ilk) tud Co 3fririha a* ito.'fto' 

N U ba L~oun..ins. HFIrri sor- cd~ J- c q0 1"ID~J~5,8 v U'3
 

UOIlO~icrl o2.asifcaticn C)i 11CV 240 of th&
 

~th- 0,1 tri 1 u i of, tr, 'j 6T~oioa 'in :cjla4 tion to rainf l 1 

6 n o± y'pq" In thi's paa~r~tha v ~ta no' 

six 1L'Idforms, orded by th,1 otjd autliorit' "?cbiy 

vii1 eomparac by prciront' C'6y 19 84) S udiG3ofV), a 

~ion on anr aCr G-3d, on trene.ct.' Th a"indj cati t)nas i-. rd7nd 

suc P-saros' fsi ,c11e !of4 s cis and loge oIY 

f brti 't wi 11iiK6 ~vs 1up o by n f 01'JAt'rto t h ~iaropa 

<'.4~~t 4 441*' ! 

http:trene.ct
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POPULATION DYNAlAIC 

1- Intrducti.on: theme andlitepature pe. 

i1.1. Tho0me : 

Populatio:" dynamic 'onstitute a central point 

in environmental tvolution, monitorinr and planning. 

This is anitr'td in its two-C7old role in a) degrad

ing the environm-nt b) ir, ' ,ng it. This rol, is 

explainablc in cult',ira ,.&ium, practices, perception 

strntegico anl blvi ur is well ns the ,.mographic 

mechanism of the soulation. Thcrnfore such role 

can bu traced in onulation at ructuro, trends of g]rowth 

rat. mility,(wthv spatial or in the socio

economic ladder and VA0ti i distributtion. 

?pali i.stict as part of t;h, luban Hills uc

system and a cran: road for .nopul.tion mobility along 

thu CXntral, it, presenrts a unique ar' 7F' 

populatioin don':mic: ond cultural intr'actiun processus. 

The main cam'qrenht aid struamns of population 

mobility, spcrimposed on thu scdinlnary Nuba 

population u'.w: 

1. Th; wust-east i ty/ o Western Sud aneso 

and WAst Af'ricns. (2- Thn nomadic north-south 

reciprocA movement which is of seasonal rvthmic and 

http:Intrducti.on
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ghl da~alr an a 

iofsi'uy. , east m~obiity 'o'h rierineCThe west 
populdati i 11. is;' rosporsibl c fo r t he .intro uction 

of c 311 eccnotmy nnd. Urbinfiztion i h it t( 
Th rarji en~lllcal~tO aaf'aal lnbor frotn thje 

Sou o ,igon (5), Out-irton.rm th Nuban'AaAa' 

aa Vpopulati. and 0other,,:s 6 nl ary, population" g" 

, , nspi te fteuliomi -ftho-',conomic baise5 !7,''ai 

('agricqulture nhd nomndism) o ouninarmts 

aifr'nsd iabcy and rcvloot variations in, back-B'p 

jgroundaxpue
exoueadrsos 'external forces oL "' 

change and 'resultant attitudo;;profeno~ and --- A4A 

wi h phnica envronen to' 'atti b 

population.a~tho-aprobloltLi bjoinet i ted,is h c-fC 'lpL;pat 

toa Prvd o;'tton ,ii9dth rn f
 

wih oo~op toniromonts at£vu~~ ss 
'a ' 'a , S a Pr 7r q is t 

wellfora oen mo irongniand plnn ,o oen~'vion-2Q 
'~"a"'a' poutonTo itai thh s ifseobjocte this reserchi .va--'a

~Af~t~-apro ''a ' 

aa~a a aa"' ' ~ . .~*~a, aA 

"a a'a't' 
'' ~'aa 

http:Out-irton.rm
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1.2. 	Litr .juro rov.cx,: 

Therc "i'c tr"oc prAiipnal sourcos of datn about 

Tegali District t dit'jpcnL lcwls of acquacy, 

relinbility rnma ovitnt.
Ktion. 

Q,) Unpubli,,shcla;ovcrnmant rcport nnd filess 

since the Britisoh timc. Such ruparts, though holpfull 

in giving bnckround in.'ormtion, yrt few of' them
 

are 'iv'nilqblc V'o consultnion. Othur nre 
impropcrly Acpt, 
Ormont.,, and iniccu;ssibla. When
 

nvnlt,.bl 
 %r' very vcluo.blc in tracing cdministrative
 

dcvclopmnnt, hgislttion related to 
!'n! un'U,
 

settlement AV 
trib.l conflict imE orgnnizntion of 

nomndic movem.nt etc, Th,' nro aeuci ent in questions
 

roli'.&o to 
elthur popu!'ition or the environment, 

b) Pub.isohud mi',tcrinls -r; dominnted by social 

anthropoloisht who 1 ,,ru :Wiy-lyinterested in 

origin, culturu ',na socll network cf the 
Nuba as 

a disrict Afric ,n ethnic grL,u. They ero lnss 

help in thLK curot opultiun ,ynumicso"d the 

popul'ti uC)fl'nvironwpnt intar -ction process nsn 

such. Therc ,ru few publi h a problem-oricntod 

works concrnea with is.een oC w;tur supply 

(Mnsour 1957) nd Acch~liz Irep Pr'oduc t.ion (MOP). 

http:nvnlt,.bl
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C) The two natiorml census of 1955/56 n' 1973,
 

probabl~y 
 cornsti tute tho moor source of popuintion 

rawi dntn usul in t1Iic lflvuftory. 

Thu~ mni liiini tios Ho f t lb Rv~i.i'blu sourcos of
 

UK~t nr6:

o) Thimprt~opun 201 
-ntnrtion is stntC2 elie 

to wnras phinv writ in "bout t h" AMhbculture 

so ciA nci 'in hii L i t f 1Ltwno ls. or AmoNnt no n.

is oil nt a toiwip' p.o~liklan =0:Lvin or thu, 

,nvi onro it in thii 2~nt Cr ot x t , on hiili cgrhy. 

b) Rjin.lt of' tic two CCII:Th': w'hichi cnytitut(. 

thc. maojor so1iron: orG rn'. ?;i tnPL- U1~this, 

b) sclin rc;p..'i.t , .1 ticprovidn sUIP q t 2 ni 1 

Aomrogv" hi a vvri Ali - n nN v. 

of jcomq
 

Wti11 t h,. p rovi i thc, 

bisii K comnuri son nn!U trun i :.nsi s of popuiuol 

~lyn'iciu in t lu. intovT-Ccnoufly~i f;A'1io. it 'n vu Si'sl 

level or vi'ilit7. 

2- lHistoyin1022b'CucCAni
 

It in Lint LAV puvlpL< n0~i thils Stuly, A~ AMos in 

tho Vreo,rt s'iqu to ra i.ntc thVtKooiol. hi St. Py rf 

thu li vtric t Otill it inS nprplin~ t u to pnitnt to 

somc hiskiie. uvoinpmnt i t hit ussunt iniot '20 Car 

t he unlovrst n"ninv W' pthito lynaimn ancl 

t rends ol' chrnnrm 
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TheTorQigin _of__± he _Tub ar~n-tht 0r 

o f t he" disbr~ict s o of the~mosts centr~ve'ti n1A 

' sue sin the. StudiyAof othniox~histury inii ,th country.$~ 

O~AAAneof' the,"ro stly accspt ed i cq3s 'is tha':they ar c 

purlyaninrieagnous 'r ican Co(int.Ano ther, idA 

asAcitC the 't the Nubiyanssokndrtai 

'fromi tho Nile' areai for qcjuitoa~longtim'e Tho 

constitute ai sodintary agricultural tobck w:ii a~mor 
AAAA A A who'Ifor quite a AAA"'A< 

confaied to the hilly area known 'as the Nuba~Hills "' 

Togali District constitute&Jitq caIst or n part and 

fomabuffor zone betwoen the riverino population. 

A~" 

AAA 

e thsipoperNub sa Aille tangthf -etnic ,"A~AA 

pro 

ArabA 

nTh 

Stck 

. Tuhee 

We 

a tinudth 'oari 

Atan<AndW 

Ate 

Ar: 

an 

frcn. Au 

. .h......... u. 
'A MAA~ A 
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Such gMotpns Oro confined to the plains nn! soesonnl 
watOr coursoe while the Nub w6ru confined to the 
hills ani only rccently they dcscanlel into th 3 foot
 

hills ana pla'ins (Fig.1). Thu first Po1]. .tion
 

census of 1955/56 Qave (for 
 the fist time) the
 

number, 
 ':emogr,,phic char'ctcvistics mnl distribution
 

of the uthnic gr'ups constituting the AiMAtrict
 

population (Table 5).
 

Roc rt nccul-tion n:' of changt can be trqco,
 

in politicil .n 
economic devolopn;nts luring thV 

Colonial .,an "na the inlopenlence pcrio, up to the 

present. 

rurinr!;ho; loloniol porio the Nub' hills were 
clos Y' unlur th, Imw of Irscl etion PC primit'v. societies 
which was npplild mlso te the South ini Ingn ma hills. 

The rrcull, of' thi 1i'', in I coml, 4 ,s of theelation 
whole Nub hills 
m1 a slo 'occn of ch'.igc initiate 

by the MlGflePC1".atO frcom thu rivarinc ..rL. 

Aftr incpnndencu thu Nubi hills wce opunne- to 
froe noVu;hL1nt ef Popult:ion, InvuMetmcnt, provision of 

Sorvics ,tc. In V'ot Tmali District bing a 
contact "ofnu h'tweurn the i. '.vinu aruas a'nd the proper 
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.- n c C,-mosi. tion of 

AhnicGroupA Tn olTo a 

"."... --~ :;....... .......... . . !1.-
SOO the !,,-, 
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n waauAM ,76 
 I
4,65, 

6,.B' j!" 3,6 2 


25 


7 6
Ft_no. i"Cd_1o 1-UC.. .. . 573 10 

I.53
1 . C. " r i
ut rr 

Haitic) 2C 

Tpo ta 1 .1, 162,705 

L. !,] ' i.ct: 1 5/56 

.... i : ;27 f . YTX'i :%17. 1 


.... IO., ico . r o.: ;Tot.,i: 

IV 179II 1 . 31: 0.0 ,4 431 
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0.01 .1 0.0 5 


100 318' 100 81,387 
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Tabl. 5(b
 
Break down cf I p r C VO L, S. 

-,r 	 " ITribal Group - . . . ... 
. To t:.l Tov.al 

24,372 0.2 218
i. aLpa L-35.85 .8 
2.D)ar ff mirdt 735 0. 6 

...... -. . + . rip i 3,095 "6-. 212,.O t . r r'b-s
 

2)Ct rl 
 196b) ,'or1, ru 6 ,944 c . 8 1 ,6 27 

b )7' K-x6,,r"" 37 ¢ . 20d)2 .	 38 	 ! 13,469) 5  5,125 

5.Shkriv,-. 528C 0.4,6 .rtp.,1i.i 1,530 1 3 504 
7.Cuh.yna 2,941. 14 5
 

b)ruba 
 340,979 2 0 21,451. 
1.,orzh Z%, st 2,1782. ",* : t2,675 	 1.82.2
3 So Llut h' ,est.0
 

917 15.6
4. 	 c th 

0 T,.r s,08 
 1.7'a-i'.c 	)!'u: s i , 	 54 i 2.1

cd) C.. 4 ~ .
 
orL. 
 2. 0.02 

f V".'.Co: t1 rnr. .34 . 03; 
U) ' 3 t.-'r r.. i's 8 , 5 O 7 .0 ', 

T 	o t 1120,,.4 .100 Z 
.. . . . . . . . . . . - t v zL 

Source, D.rt" of Starjct~c,, ist..To;:ulslion
C'-rsus, 1955/56, Y"rtOui:l, 1958, Vol.3. 



ub~,' "aclbhll cn sbjcte~d ~t o rigZration f, 
population andcl cutuq cl& , ntoaF

-19itscimax y thoiusei ofo thtl' 
"O~rnchilgi'~lia th oth IsanicIb Kin ~ 
rlamr ofC Tegnaii'Y'7 ' 

I~A'~ ,iAfter iAndepbndonc e further dovold'pmonit in socio-' 

< Ilinkage and exponsion :in mochdnized(crp prductio0~ 

an~reb 'o ou.atinmblt '*brokeont he"" 

~district, solation and increase its ethnic ' 

complexity, and population d yn amisin. 

The district hoad' boon subjected- to adrministrative 

chringos rduring,.tho British rlta alcnilrbo: 

imprtnc 
 eaecomposition, and A" 

u n I 93O't~o Ood.yaw o te- om' 

,tibes of'Kenana an Kaah f( person 

nhe(ovno'i 940') .' j,"n933 Nuba'sai s" -

'wre'e nclua'ea 53,300, per so'ns n-n1)5Rsa 

Kawahica, of Koalogli (13 '0' persons.). Other, rus
~'"~' &'o BggaraGawama er deftowrC and the .S. 

f ~ ~ e ~ 0 ow 1a ~ dd&a 11 

'dist'rict populatio cis,ini1940,:t be 

" nbbut L17,OOO-persons (Krnl 1948) 



-i Liuirat 
n~dnian dn . c.s:Sie

cstaT,-
anl 
es 

rowth
off the" size ofV'tho" 

~ 

:Census ,of n,,5/,6which1 th ist'rict Wa S ivi 1 (3 ( 
it t census areas Nouthi !r t h"nd 'gaS 

The ttZ'bU.ai iwae tnted as 162,705.pers-ons 

ef vhom'181,,3.8 were reportod in'Tegali North and 81,587 

- ~b"" 

. ~Tgl ut h.i.nnai 

in 6.g li' So th :Th.:I -n t r l.. ,i:i ,e 
as por 

wa~s ranging between 2.5-3". 

~The s econd census off 1973 gave a total Ppulation 

of 264,963 forthe whole district which.was ..takon a. 

one census area. The intorcenuaulincreas6 was 

101,963 persona amounting to 62-75 of1955/56 census-, 

estimates. When applying a simple intere'st ~ 
techniques the approximatel the' annual growth rat&>. -

(natura]. increase +PCnelt migration) \ill be in he 

vicinity off>3.Lj.. This, indicates a high level off 

C 

exCg>C-plained 1in the hihrate of'population infflux: 

ffrmnthe north sa~eult of' the sievere desert

i'fication processes and frmtesuh nsa-c 

of, work boside the constz nt fflow off migrationi along 

the central belt. 

<2 

,;jXC 
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I;,j 

UJsing' the, snme crude 'sii.i-l ineeschniquos 

tthe population of 4tho dIistrict in 198,3 to bo644<2 

P(2SOns.~esr>' At tho proseflt ratj of ilncroapo thor 

popuatin wlldbuloitself,,Gvery 25, yo a rs ,i ntho<>~< 

nve4Qyrage,' t0 reach about' millio~n by th.c yu~at 2000.44 44444444 

4 ~ 

444 s~i 4re ighemao ofe nomadic pmopiulationwid rane 4 o 

VCdistrict comparedcowithgthoe ruralc ecpicxiiy andmthe 0 

urbanpascpulthantion.,ina 

InrvsciteFo hoxrn.mletyclwestnatural growth rt' 

rase rercdd. imong themilafirl population in theearl 

. 
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inoedistrictoprd ith the rurtilscontirytn to he 
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*hecvy corsdntration n Tegiilorth where thcy 

cinnsitut comPnrredl~with,3O" in Tegali.,S ,uth ,? 

, 4V onsfltitutel about 357o.t tal PcPul tion, and 

26Y,of totcj. populatian o~f Tcgali North andi South ', ~£ 

~respoctivoly ,, (Table, 5 (a). The, thirc! largest group 7 

is the Westorners-with 9'.6116 of toetal district 

population and 10.4LJ of To-gali North and 8.9% of 

Togali South. The breakdown of the major ethnic -

groups can be assessed from Table 5() The Arabs 

of Kordof an Province constitute the major group-of. 

Inmong tho Arabs in the cistrict, while the south caist

ern Nuba s)gopaccount fo the mjority nbt 
dititsub)-Iiroup or 

The district is in fact clhnrncoie by: a ig 

;'degree of ethnic pluralism cornpnred with the rest of 

the Nuba hills, where tesap olini a major 

cause of ethnic "purity. This relatively high 

ethnic complexity is Iue to, the -Arab infiloration 

tnto the district.. The descent of the Nuba from the 
hill brouht thc=. into more contact with thor1 ,rethnic 

'groups. and has resultedl in differsion 6f 1 and use-

IV ~prac tices which complicated the population environment ' 

Olk -relationships. 
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Y-* t 

40 ~ ~ ±n8r f oi 

'bj ztin hne -n[cC C1 lr thci-tr ra f-~u 

gv ump. fluiity ' fpo&purlatioh 'i srbti' 

Ilence mpra'lict ablo' popult{ihI 1111,1 onviro iziicnt rolniofna.' 
Et hn i ion IO~ Iop

compoitionof~population i 'Ucncc li<~%11C 

cflviro nmcnt can be-_traceOd' (.i Jin&'uc practicos 4"'4' 

aff. se prpcwihs wichi ethngrou reff'sofic c tion 

variation, espocicilly bt nth A4rabs nl so ar e -- '" 

prdc'.orntcly nomrn-ts -andl the 'Nuba who are prodominantoly 

cultivators'and. soiintary'."((I) conflicts nd laa 

use. risputcs~ resulting fromn the'AliffIerc-nce in - ' 

3.2. Sox-ago composition *'' 

It is 'if'icult to givC a detajlo, naolysio of' 

sox-tage composition bccnuseof~ ina1cqut.cy of' i~lta
 

A available.' F1rom n~nnlysis of' the bro&. ac-ge
 

'4- 'groups nalopte&1 in 1955/56 (1-5, 5 'yrs-pub-tty, nn' 

over pubaty) The ".istrict -nopuilntion oxhibt t..e 

ch-arncteristics of' thc t tablcpopulatio~n. in the let 

stageo of' the Ocimographic, trnsition, with a bnilanceft 

sx composition am!i higher porcontaigo of' population '4 

http:ina1cqut.cy


IF, U 

"v(44t 4!~l~4 4 	 4 'q 
, <'4 

44st 4! -i r w~ oldi a ' 

'444.~ rat i-i o'r~ iif ant 4ghmo'a i sh 

'i" n9 r ,,J s t sctr opulation. 

S(;x retio anr'l In icul a dity for 1955 'n' 2.973 .' 

~,j7'can,,be tracefd in t nbl tj 6, n, b,c , Analysis of ''>4 

thoso triblos ±ndicaite.s the following Major 

ch"xIrctorjstics :4T0 i 	 7: 

o)f hforityo n somortiy reflects trEnr&~ 
l i t ,"o f ort a ort l i t which i s a ssdci ntedlwith 	mrode of'lifeo n- tron' s of out-mnd in-,. 

mJigra ion. 

(b) "jexratio is in~ fatvour of males in urboan 

aescnael Qnomacls aw 	 se.1intry, *4 4 4P('PliolP(flccting tron'l ofi-migr~~to"'". 

rine. out-migrction respe-ctivoly..
 
'> (0.), ThcU lack of rzestricticn 'o'n feil o dc
 

i'"_rticipntion. m!t' migration p arti duisrly 
 . 

.pmong tho Nubai ma~y be in oxplnnsjion 'for :tho, 
'~' ~incroase 	 in sox-.r.itio ropovter in 1l955/56.4 

JrTi fi~et ur'hnn' centrog nrc' unnblo' to n'bsorb 
S-farm laoer a<thy constitute centro' fa 

' ~. out, igration into the Nilo axis.,4 

'urbnaI1sritr population 'from one 	 side4..46 *44 

and 	 nompdsdsP. cle',r ovidenco 'in the trm~d<''' Tj4 
of ut-itatin mong, tho, sdnar nd!urba 

~ '4'.orulatioh (Tabl 6)_P'"jj 

IM,., Atm 444 
4.. 
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:lS XR ai o y 0i 6of Ljf (3., 

MO d o0 Li f BoN2th x 6 das'curE''Z lina 

nou~iN 3488H 7 2~ h6,459. log
1Sednt c.y~cul+ D, 514 30,702 2;44 

E?-A I siya Town 2,846 1.,400 46 97' 

Sex o~eiin yoeiq of Lifu 1973. 

'NiDod a of Li, Total~<. ~. o 

Ura 30897 100, 15207, 49.2 15690 50.8& 97 

RrlSo cin tary il59448.j 100 7834!7 49.1 811o1 0.9 97. 

Ru a 100 52.0 35 435' _4 84llO110NL~i7,4323 N38888 

'eqoo132226 ~~~124 50~'Pg 50' .~ 

i~"295/56.~4~NAN Khia ror,'195 and 2ne, I'opu1.2tion"Ce ous~
1973,"'Khartoum, 1975 (Prolinrary Rauts)"" 
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0~Occup0atiq nl, coimpq 1t io n show,s the f ollw i 

':uldae(1nbof the po' ulptiponth ~ ''' 

11natu .11 re6sources on traclitional basi s r)f ir 660'ur CG: Us 

4i2trugh110 n floxible shift b ot woon agriculture an~j 

animal keeping un,'er extensive no mS'msemi >a 

'i"~j'y>,nfomi(cJm an,! somli-sed.intary,mocles of' life., It: is,
 

this 4.1ependence that presentE3 the mos criticap
 

situaition (if populaItion/envirorjp-,'nt rcl~ltionshi-o 

This is coupl'lby the limited chnnces of' occupition. 

in modxr'n agricultura or iriciustry.' 

(b) The 4IS t in ct Ir)n b etw::on, p .y ing and non-paying 

occupation Is not clear. At tho, samu time occupation 

cultiv,,tion, animal kebpring an(, soeasonally pniC~Jobs) 
are by no mrnsn~cle This is, in fasct afrM of' 

C- ~ strategy of'n u tment to envi:, 'rmcntaJ. con~jitions j 
which arc-e nl-al unprerictable. a'a 

As ind'icatio'n of' high level of' concentra~tion in 

the primnry scoisthe lo'evl of' school 

'Occup"Ition/ezivii'ont relation' hip cnn, be' traetod in' 
(n') -The:I'ull dopen,'e n e onn the'physialj enviro171>2 

V V) 



with an incrieasirr te~5n(oc tcv~r s 'i 

d iminsin rourses~Pocially, in heavy. Settlod' ara, >: 

Oiccupation':within't ho iriinarlv sector is charact orn OI" 

b ysel f -gonor it ei trvlustmont within'the.changing, * 

. a~~nvironnncnta]. co iiW'tti on

(b)Th unfrivi occupatio~n n, me e f 

Sliving lo tq he-iwy co)mptition on tho s am e 'o go urcs 

ofarcultural lan',, winter supply, range onc! s )-ic e j 
Unfter the pX'O~olt~lf'.n:1tnresscmtI pres!D t 

occupntion structure anrl attitiu -c is lea7,ing to,< 
practices that have iflcrerising rate of the environ

ment Iennginstecn! ofY improving It. 

3.4.Popuation: Sptinl flitrbuio 

Di.9tribution of'populntin)n in Togali District is 

QI., a function of th,3 nttlirtl. resource base an, its 

carrying e~aiyin rolrition to agriculture, pastur(s 

n" waber supply. It is niso re1ate-1 to the cegreii 

of is,lation an accessbility. an(! provision of basic' 

services., The "istribution is 'clo sely relateO to 

the seas inal annl nn u al nndcvc].i(- rainfcall variability 

San!' its r-)lc in pasture capacity o yiola from 

1 4 

~"1'4P 



Anly so 1955~ 1973. conssS 

tenc y f~ c,c thti of popula ion i TEgilT 'rt 

C'.8Ol..certaii~l a ,iSiTe lS u l 

-Ab GAbisho (Fs .,2,3) 'Ther'e isas ,7 Fni 

,>,''2lar s4 urb-eii concentration indicatinig ruI ua.,,,t ' 

B~esidle the on lt ond'-rncy of~cocrtrt~
 

the relatively mnrginnl 
 ar'ea of' T egal i North, nae 
o. populatinn contact constituting part, "ITtho'"'".4e 

j, 11~central Gudan Sedlintary, B611t, 'di stributinn is 

ohnactcrizcld by the following features:- , 

1 Seasonality and f1uid1ity of distributibn and 

coccInraio i the dry sesan anc!:dispersal in the 

wtseason especially in the case c~fnojims. ' 

2 _ A toncinncy of~ noivthwarcds, shiftt in the *et serison
.4 	endto the sutinthe dry seaso)n.4 

., ~ 

3- A ten'lancyr towaris relative sti'.bi ity aOng t he 
f~~4 ub a populati'-)n n62i othor serlintory-groups, "~ 

Spatial conccntrution is. aling' certain axesE3 44 44 4' 

ancl dpaingo courses of arable an anc'I water, supply "'',"44 

centres ar s places .i ocnrton, (F.. 

q 	
,. 4~'~}7~ 4~ 

L 

r Y,,4' 
4 

A,4 

VIEW 	 . ., 

http:tho'"'".4e
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The most irnprtant wnsequence of such Pattern of 
Oistributi ri in rvcloln tv resource use nn2 onviran

mcntil nsV)cts wry:-

I- The high fl.uin1tv in Ojistjniti~ 'fr- £- nc sile 

Wh: MUMi~ stabili~ty ra. the 'thai' gernte serious 
pr2;)lijr~ir; ri iih "eprcu 2 P Sreouc i" n s i nte~nsit y.
 
2- Thoc-anacnt i'Ktn V' ncpl ti i l n 
 rt rd n
 
nxl a hns reuirj.tc! in 
 7n imbol ncec! use if£ nnoturn1
 
reources 
 in" unvjp- nwijt2 '1-a:n 'tin nl't vqryin g 

- A1th-urh ONli rei~s-n
Sl shiPt PV pn ulint in hoc
 
pp'uce q s-u'i 
 much-nism if '9 11.tment W~ x'0s'iupC 

AstviU''ti n, v'i; W~ pr 7e W 9 fli '"'Won
 

unri ctarbi a populliti :n p ittrn~' ;:P'jo Mn
'' 

4- Idth 711 nheflrIA-ern / -V tho r~gi -ni acem,.:'tas
 

the I''arju' pirt 
 C p' pul ti ri pup wit nrea t here is 
n ruecMn t~u Ym'shift s -ut 5./OP o1ls ng Abu MGM
 

axisa.
 

3.5. Mpratiin 

Sootio 7 Kiiitv'jis 'Pbnblew~the ist impirtant 
mic:chrlism W a ha twn't U the univeply lishributel 

noMural' rcac .1 ns hcC* T mqgii Iua vVP i Ttiif inl its 
thrac t:'rms n imn;ism, sc25'; cl ?n!l'porranant mobility, 

http:reuirj.tc


anIf1 I-vn, p 

Y 1 tfi, b fi n The~magnituCIG 

ctionn eat higher ~r-te "afterwar(I s a r esutp> of 
~several ,It f rs/ihich- some arc~ ecolgialwhile;,c 

othors arCpurelycco homic al
 

~'We 'encount er 
 the fenewing ty'Pes popuation~. 
-mobiity thathave spocinl rclevance ,to tho 

~ environimental. questions. 
1 ,-The rythxnic, horizontal, flexible-and' reciprocal' 
pattern of' mobility along a north-south. axis' or 

castwestaxis' frzim the hills int~o Whitf-, Nile area. 
2- .'The early starting down-hill mobility of' the42; Nuba into -the plains water caur e and Urban centres 
and Ioa stwar rds .fedn the constant strasm of' 
lPnpulntion M~bijity into the Nil'e axis. 

Sensonaj. an?, recipro-cal' movement into t he 
mochntZ6dfoio,.prn 6t o area withi th isrc 

or elsewhere. 
K 

4-The' traditinne 
 sitng Cultivation ith or
 
Swi t hout chnnge of' rcsid',encec. 

71 'I 
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5- The som-trn.nsjicut nnm1 roccnt av*ivcmcint f'r-rn tho 

s-uthern roi~im. 

6- The mivom,-nt it' thc rtverjn6 Pe--ple 1'cspo-nsibl2 

fir intrp 7ucin ; ~ c nn cii~tn 

The rn-Is t -b s ovchbl e c n,nIuonc c (it r. -- ti.n 

pr ,es s , "th v-,rV ~s£rnom -no, '~ T~c tr n bc 

1. A hi,-h.i ~ Cli' pj f;ili jof sp!,,tid listributtifl, 

ethnic t'riotim, 1in usc c nf'iict , rinf.' unprc7.tctlblE. 

int ,nc-ityv >,n' uicj n rmnbol rccis an,] 

(env ir ';1bl ! :G 

2*A c atnr n 5ct tw t :otbi c i pu i tion 

U cntrilimt i 'n 'tw rir: tPc; !P ub. in ! -bcr stAtiel c-ir--.-unt 

nn! o hti lli I.-Ii Ii-tvihhoti !i in c,?osu rf nomnls 

rtnr' vcm-im- Is. 

pressiirc in p,,rticui oir nwr'%s , y,,-'. prepcnfs 0scrtous 

pr -hlI m of hu 1 ue til cii- ' tion bec Ouse 

hs, rbin,- t~licto i ''e ven! tT?'i.15 

ci cnc~nC th~ cii oi hc i n,;i,-ni A o-ncu -fci 

thec.ut si-te'cfrt")L irn: !:i ut

ml rrrttin em mhioreminomcci n),l s c:Pi '1S; 

http:tT?'i.15


~Y~noe'go ringainL so 

ThLivaritio 
 in "oi atacmet boettien 

they namrn1 Thnr'i'ubrr wvbohnv& ~vh 'high lovel o i ncVO' 

attachmcnt preS nt an 'impOrtant elemnent in ros"'-urcce 

an enviro-nment assessment and zmonitorin . 

6.There are hrea phses aof migration process ' 

(a) an 'early ph,?se of' internal mobility nn" a'' 
~~ cu~rrent of' mobility of' rivorine and nomqglic 

populntio)n inti the C'istrict (pre-col'onization, an l, --

early coloniz,~i3 poi~,()Ascon phase' nof' 


"'cwn-hill, nomrrAc m bility anrl trendl o~f -ut ' 

migration rnc riverine people mobility (late ' 

,~colonial and enrly inwiepondIence) (c) A thirTh phase -'-.4 
of' active migrati-on 'in 'all types (late ind epcnr e'nce "ho 

4 
"h'444"~~ nclusio)n 4 4 

'A>-rinr 3!fiflanInricatnrs 

4This section is 'an attempt to outline the 
4'''' g'norp.1trenl of' th'&'popul-ati-n component's 'as WallA> t' 

as, shdwiing t ho4present,' situto'n concliticii'corcing 
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to the ovi1bln meagre -nnl< innFcquit lit cr tur c 

rclevunt t? r ppultivfl nnf' inviir:nniital interaiction 

Stvly, :bjectjikc in' Litcroturn P:Viw v.P tto=0z7, 

tQi p ulnt~i a cm ivnantono ;cf' fl: r w'(Q h the;nC it 

nKjiCj!c r f-r ' z. inni'v A W s 1ti n f - ri, tesec -n,' 

Mm'1f this iK(s'nA -nl qn' Orrr o 

pq puln ti n ! 'r1 I. s i ti p M-'l' c 1 rr~i /v: A~ 

br q in 'A n t ps.; tm~ Y !:.mliu.uA in thcA sec , n'. 

phisV L i <Tuvi th n trict. NO 11 

whp th~~ anivir nma~ntl 'l evonc c is'a tentatjv Jy
 

-uti II(
 

Ppltin A wt 

b) Ethnic , culiturc , bQUi c~in!I parcep tinn 

0) Gcauvic' i. 
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3- Meichani~smn~i migrqitI f 

c) I n-wn un-mrn ,tio 

a) '!isp"rity,t1'i ' ity Wi' tron'ls o~f concentrnti.n 

o) rurni :o:tt 1 , nim-qjc in! uip.n torn if' 

'1)'Djtvibtiti*n in vlit1 1 t- th,. cc *nnic 
bns "n" n'vturl rusi'jrc u *ljstpjbutionf 

Cirrying Cm;Mcity. rnc's:;mcs. 



n,g 1cT 11 An l itit 

I Cr-9tFO i+st,21:n rToj-Ditr~ icator _d3vad .3'tnvrnet 
Hirin49 c't1Ypo golhir ar 

n, , a0r I E? ti-n-aeu 

motit 
 Vc
ai. 

ion.~io
 

<jmncrltas3 -io in rsure. o ml 
ighfluu~tn~ h~x sur unepridect~COpl.afto adhe.nadf 

4. bihityCorat nd alerition witho prqin cacjandyuse 
a h.-hcr1ar-,,n.t migplra-io Cnlct nIonM. f icio -II II t 

3 c-aton ComIrosit a Po.dsciitand over-usacoft4 ..ionvamsux. -+++!)!iii#prii.ra ++......-++ rsourceuse rofemal.omentoxttionxn? onimeit popu.U.L+JLLfvour uniorcp li,n-r&lsr~al cnmint bao
 
M ?PiUonaldchng 
6tioidnfc 

Higthnic~tcofpctowers.)+"R1. with Pror~o pusu +,ora+In ++i+the+ nortm:.+++!++l++++++ ?++ "+++ se++++in bland,;and+o+ic lack tonitensity+++and++,uie ++xncr o+'++++++r+'+++++:++'"+'+++o4o+=,ah trnv. iidr i prui~,cofit nismstiit four -dara2ntni anof prblmsofo+rd++ fssothars

+1' iai the axis of '.bu Guboiiha.i 

frictio, 3tc.i++:. ++:::, ++++++ +++;+ / 4++++++ i+++++ 
,. cup-mtion. s.JJe~spnducatsvIcrtion•)ntrn ,xis.In LooiresIur,, inensiyos.and coozpre-nd j In ++#+r_.. 

io ist~ itionon,4 arssuc++: ,?++ s ftW+ ributrionc-
+++++ ++ ++++ ?+

artionitoni6 lid osur,,ua at,ofnd
bigCoprtio :or~ aa~ndeorloalanei
 
+ +a +++++i m +++++++ +i + ++:+' m+++++++? m i+i + ++ + 

+ +'. h +, +: /+ + ,: +:. ++ , ++ . . . 44++ : : :: + : + : + ++++ + +?. ++ + . .. 4+.+++++%+:+. +++++++++++++++:++:+++ ++.++ +:+ . +++++++++++++++++L++b)Into.an inouinres ou
44 .~ ' th it tincras,,V+ '44 pn 
r++++?+f++ h~ + 4 l + l 1+g+ ++++. +%++:+ ++++'. 4' 4Ijobs of rouv 4£ 

-
++++++fz+aa++++over-prdss 

++:+:++s~m ++ ++++++++++:++++i +++ ++?+++++i4++++? i+ +-+,:++++++++ +i+: + +++ 
+ ++++ +++ ++ 44:#++t+++ 44m 44+ 

c)Trridof hif( su is .jrthev of 'nvir ocna.polm 

http:b)Into.an


V!ArflR JPPLyY OURCES A TDT41V1M0P t,1iT. :OF 6OURO!FS 

W AT EROUOS'P.4) ~ ' 

always been Enipritfat',riidsrbto anl 

rie-ristribution o, the ponu,atiij,,ef the grR a 

S lsewhere.' Over ,large areas of the Suclan the shcrtj> 
aa~ curationof the rainy" s a a n necessitates ,tapping grounc1 

Witer from varying YIepths. Tind-oubtoI~iy, pr .ib 

of water plays a greait role in theaso ci d' annd economicaa' 
6 vceopmcnt2.a of an area. Gr~nrally i n t h6 Nua 

Mountains, the prevail-.z,,c c f sn11,- rocks of the 

Basement Complex limits the 6chencris of, reliablo 

asupplies 
 of grounI water.. However, efforts in wator~ 
'a'provision resulted in some success of tapping grounOd

water in some towns like. 3l-Abbasiyn in, some villags S 

awell. By-nnd large, water snro/n3two groups ' 

A)"'s'~urces of water relatedl to hill masses, B) sources 

relate(I to the cflny plis 

a"A) SOURCES OFI WATER,_RflATE1) TO HILL MASTS a 

(i), Sarafas an _pring,:a 

This typo was wi( esproand in the h!Ll masses 
hc 
 o iltcs 

'a hre rain watrfl tho cracks n p 
a 

onb 
gaVity. jk SP f s paeis_ observed when the seeper- aa4 

, aJa 

aA 



j 

thc sufc-,lk n,-pi u 

Elt oralnfesan~f'er I~1 toe 

1tCii vnuQ, bcauseofo'-'ring up quickly. In 

ars, such spring s havc ajacappearerl nfl'.hr 

oter sou~rccus worc sought.,

~W(i)Wells9 ug in th C.1, hnloi soils:' 

This f'orm thoesbconO s~urca rassociatoa4 with hill-~ 

masses. The hill masses are' ncormally Burrounlod by 

a wvell --Tvoloe&1 zvno of~ coarse shrrllow soilswhc 

ffor fr-v- ur eb1, co n it i -ins fnr sub -surf nco stnroR90 . 

of rain ~~~~~~~water. suchbr nsirs nsoincs 

Sroco'ntV~o 

1.1hen 

or -n the imparvi-,us nl!",er clays, thoy get satur'atoc! 

,Ydth water anr2 can pr: ,2uce =xpl'e supplies through 

s i Iow weclls.F This type is the most wiide-sprear 

*siurce. In some cases shallow wlls may b U fva

f'~-rnn t he hill massQes in arcas *wher r(ck outcrop, 

have boon crnpotely wothearalt to resildual snils; 

Centuring siindy Lreas. However such patchy snnfl. 

z,,Anos are 91f limitel eccurancco, but wherca they Bxi t ' ", 

ylelLqing shallow Vw0lls are J.nOic at o. 

- R1ZILXAI- ,D TO CLAY PLAINfS: 

These inclu'1c i), sanciy'hor' b'cc"s (ii)hafirs, 

(iii) :earth (IEns and1 (iv) ber ehol os., 



~(iI KrIa~' 'be0,s 

In t h6 cl ay pl~ai ns, sainely kh,)r bols- prpio 

uitnbl e -pla-ceos f rCdigging shnllov; well s. T~here, 
-, uJ A 

tlie sub-surf ice st-) rngcT C~~~rmc y'i n ( ~ 

lcepns the cyt(.nsion, of ithf'bed-dison aDre~iT 


4
i porosity. In samne cases ovor' some p15Bthe- flow,
 

~w'~watof erioyi exceed the storage caopacity of sandy~
 

boris -in whic h situations surf ace-fl1ow miay ccurtfor~
 

2': 'some time even (,lurinig the ci'y season. Ther e,; wt er
 

~~,-~---May be tapped throuigh Jiams.
 

(ii) Hafirs:< 

Hafirs form a very importkant source of wnter, 

(luring the Irlrseas-in inthclypin,'eo 

Mont of hmfirs in 'the area started, in the 1940s as a 

~''~-resulT4 of th16cnncern for snil conservation and later 

tf providle water nlong the planned- cattle route to 

Kosti beef canning fnctory. 'The L'cctory seizod" toD 

exist and the. cattle' rut. has not been in functioy- . 

but the, hafirs have playo&, a great. rele in opening) 

the area. fnri commiercial activities as well as 

attracting the slhpe-(dwellers cNv'n hill a9nd along the 

r ,utes to establfsh now settlemonts in the clay 

plains. 

N, 



.~A .3 
..
 

VA 

There in Tgn.i afi Wn r vai x din sn 

~~JA 

ttoReTha ow.I hfrms wtwe onlyae~~L aoreas,
 

waervyfory the whole~~ec
trwn 

embarc et t'n&e~nueoun the hiostarea, rpnmsother 

cos of~thcosrcin.brmn~ stutdars 

ietpinercotin nthe 

~t b mosThprtnthof hichs-,-

Akhrhf or clayow ins seis 

nauaremoevbrsibtho 

tat o , t~h, town wtIh fofher~btonly z-ure. oDspte
 

vtirf cr thso wh~orot eenIrlldtonrvie
 



pormcnant water H3OU IS< ) s like 'l'Abbasiy,-~ 

- El-.Terter'W akrir lte'' Generally; the'rdt6:of- failure " 

r ~r eg a 

inicte tha atact'n Vr.dm, Basement' can'be~ 

successful if a-high level. of t echnic al know-h(vi is 

applied. However, v-itibto 

waaAWtwith cd toa slinity.-,~ Howevor; U1,1IOEF '- 'Z 

the f borcoles 

'a ano, wells is shown- in fig (12).'
 

a'HISTOR~Y OP' WAT1JR DIMP1 17
 

Tradlitirmnally tho natives used. to~ dopon'. for
 

their water supplies nrn -surface or sub-surface
 

, :surces, in the form qf shallovwlls.- D&openince, A 

on these s')urces had. limited,' the econ' mic activities 

<to areas whore fnvouwable c'-nrlitions exi sted- whic h ~ 

K' '~were. mainly near the h12§ '- WacUi becds. -

However it. was 'realizr... that vast arcas of fertile 

-clay plains. continued to be unclerdovelo~ecl, because 

D%lack of water f,-r needs.- In 1948 the.,o'' human 

governmont began an extensive pr'ogramme of water

provision tied! to efforts for s')il conservaotion. 

A AThe. pnssibility of rCevel ,ping water sources-through 


A- cnstructionca- ?,f hnfirs in the Inlay plains was conceived

j I' I" 

N~l J 

Ac""' Jl q- i 
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62'4. ; 

The4 sore now eesgttc]rnra m )
 

b ii it's
 

n) i oLVc ,,n h ll m j n i~ 44j,, 

Th ro n' ,h no h s4 42aA'*""' 4 

reojrces eews e Aq 1 to cnsrctfiambr 

cobntsituchns f hih'icl, spe. of-* anma dieae, 

so1.cwpcin hclltimratelny~' caai/lcal: r'4t'4s'

) attcr,~tcto tc~ settlegrr'--r erclia hofr "'r<':'.-;. 

bee son b th nowhettirs. Cash cros'wr 
grew anlth4aten4f.a4 uew igiicnl 

;Thpaninve whc cshobcr'ctine witoutm egra'ucig'-">'' . 4 

http:anlth4aten4f.a4


SDuri ng,' his Per ealr'etlmns e c cate 

ne r th I ' Putj n 6 thlle ii' t ,zo th,><i i a 

j{wsettl ement'4grew-,;, smbll. satlellitosi. wor o .establi she ' 

ii'n 'the -pliinE r esulting in fux'thEr,: clcar-,tnc ef.:~urher 


of c'ultiyaticn. -4.,,.,4.,.,4 .- '.4orlanrl, for ~ 

Ifo wever, these (levelopments hae ohpositivcgran j 

negative results. Positive results wore shown in~the. 

form off increaser! prod'uction nd riversification, of~''~4. 

t'-' the- local eco)nomy. Surveys. mrv'le in -thle' area shawecVK .Q 

-.- a significant increase in yielci3 -f cotton, immediate7 

ly afteor the fist phaso off hafir programie' har? 

finish3rl K 
As mentione,2 earlier, most -,f the water e~eeolnp 

meont pr)gramme c, nont rat cd on hafirs ras the, main' 

4'x44-.4urce in the clay plains. 'Despite the economic ~ 
benifits, these hafirs were nsgIect ea an(.- cosoui,- , 

ly silted up. ofthe inirs' f-o-r var'iou~sMst hat 

reasons 1)st mor c than 50Oj of their storage crW2ity. 

At present UNICEF (1982)'4estimaten the average 

storaige ati4,0. o their idesign capacity., Mo reover, ~ ', 

most off the .hafirs are unpro-tectec ahnd threfore 

expo sod to f~ecal polluti n GIG. also estimates., 

10'4k 

~ 4~" ' 44.4. 4""' 4 1 

41 



- -l4 

'a-a "U 20n s -A ~ ore aI a a - a s -ro-a 

f- - f t a a, p ao 4'' f)-,tatr pt li ,-ten b' 

Hai ittc' llwoe rfo hefr atrely 

cterioratirn i cthteaea(s:n'i'Ah 	 LargnV7cii 
'cla' 0~1~t~~i 	 a a a a aar,~ 

mechaie filamin o hovlitvr,aefecsantho yegxrme4g 
has conribte signific-a, -to thi' degad*a io 

but the12a~	most'toair thue, o ftcsiltato srethe br in Lg~sale 

clearan e offorest 4 whther t o areas ut forid - - : 

the---' a t2, m ai actviie ar r~~a a' nfe amn- n aia 

PrhaioreC torm a195 	 afe!frigwa~ofdt
 

hil la e 


peid, erae 

lowa-2
maamnt andq 
Aftr12 ctowas 


ngh tor trac tiands. poasangth atmn-a~y. 
man aere an f2airly''4 gcoa ae 

werie~&'sigiicnl rc aethiB ragee n 

lok'ft inen~c. 
inrduo tote:ras a 

Thhensetofcrante sithile corO'isqin fori edNubutEl 

a a-a4A 

41 -~aaa 	 a a a. 

a,,-,- ~ hm aa 



".,-'vm tr hill qm' val oys hor evi 

(D4 C n es Cn 

4 4 _44"444,h ,174 6 4'i~o 4f 4ri ,h" -------

h~is, i's t he r sct Ejwigos. 
by, .9 ub r _q on ftdcrp ocpy4'it 

of trmnooapa*a&Thtytho clivat1ion.s -Incit ,h he.vxl !' 

On~trprosnt voysnin ccigeli ad oter4..intsof( 

4:fr4i4 hrive f'the':Nuba un 'n' show that :a amil usuall * 

tp 4.,.i f f~r s ( ) a hn s nm act'4 th 4ac-,44'444A. 

nur in '.ov,4tirn 44( 

prby ac-- ibeistAl sonn 'in iie rt mantainsoilpynu--

M~J J 
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.4., hu h Air 444R4t.44 

' r a i 11.,:.44s4,4t ir s 'r ulig t C 4rfj y se, 
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4gen - t rh-) p1 ,a, U.fl'4p f rm1 are~~f~~44 4 4 4 

a r4 TO "Il Y. inth c4 lay 444n,
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' o fatos wn,'2 asb awdlble amiy 'n~'~b~~ lQ1m 

4.44,gn 444eP-14,4n (a4.l4mis.4 200'm5-1 0 

l ci t c rn s n tr 4,'b.4 .,fl s t 6mC 4444 44.Qc 

444 y f' ar .5 -0f,;.,4.44444A4 444 4,4,:1-g 

4o..9,1,i'~'t6 - reyo" Thr, thebrak te of cworhi 

an4,.444.44o 4I.c44 44.4.4.,n. o n.er44e Thb44~'' 

"4"4 A ."''' 24..1 4k*-.: 4414 
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rcoognizc his form of ownapship. But legally nnd 

icourding to 1971 Act oV Unircgisbt-r.A Ln, nil 

uW] Mfistee 7 in:. tiis nn,l .p5 NunwO. as 

rogistra'(, to 
the rovcrnmnt. Thcn thc overnln-t,. 

roional or c cnt.rnl m1nry use this rawer to tako any 
Iand f'rom loc'! us,. on!2 p'it unde "nothAr Ise e.g. 

mechnniznd Carrming. 

With ren-r*r, to di st'ant farms chi[tin cultivat

ion is practicuc "s nanstr tgy t mintain soil fertil

ity. In such hcu'nvy alav soils, hova.)vor, H'arming 

opcrations rcquir c much . -c. .Altepnativcly, 

wods nd hushos aero c" .. b.y, setting f'ire, n
 

pr"ctic , known ns HnPri uo cultivation. 

Depnfia on soil fortilit, an! growth or words 

the perio, o" continuous cultivation vai,-.s between 

5-10 v ' rs hb:"or, L , irlrd it ]' i fV ].ow,. In 

recent yers in.! ' 
 P nul n noru].tion growth 
nnd i ntxno~uc tion or nommaraail f .rminrF tho fallow 

pctrio, hishaink.2 si;i:h"& aicq.wly.
 

In Usta-'nt irms th mjn adto co'r r' .a row n 

is well as n..sh c , s wicro so;ghum (ohur-.), sasnme 

and sh1ort st apl cotLton orc *lominint. Foo! crops
 



occupy mcre thnin 80 of tho i'I un' r cnltivntion, 

AbOcK1-Big.c AM%). Thio Vact -7ni r Ilhots thc 

dogc of subsi stqnrra Irit tc n.!mc 5 tr"7t icnal 

Mmr Mrsi. )ao. Commv-, suc- J1 cL Unli)k t h' 

-AIl-:bq1v vsr !I-v , Alv:ia~i ., I r"I. in the ehonqc 

toni Oam rvillizntivn. This t-d vsh.nhom.vor 

MOAt by groi. o~c~ijcttcn, CMth- crqes f or oas 

like Scivc wv/KI Jas cpnwrn mO' Chu nvusncu w!" 

jU l-bAntp tr-r '-.r. W-.ma-i sal inT possibl e 

D&.UG '.v.., th- .7st ant F arm vrc vil. t he bulk 

of c-cnsuI~irti a W nuas 7,Toeanq a aur reaturns 

fropxmittL Il'ts. Won;t. -6 ifh-nt AmeCttifl i'(i 

-zultiv- Te a f thsmine or lte M lam-wit vL - nrv'vm. 

r.Ii) ts 7o inCIC!2m- AK L.0 Y n-tvo A0 thr> 

I l.i and r- im: in tVh- WT Qc: Wt Q IW T t A3 a-- ,I 

tr .71tir- stritogjy O-r' ctohin o-ri v rins in onc 

O~r ttit PlOc 

Th~is~ iun -. , tv0i or formi ng in the arc-a which 

st aria in 116 w-ith Lhn nin Am or inec cA-sin Aumn'r 



69
 

pr~l'ucticn tc supply tho rhx;'U of wosturn nn. southcn 

SJudtn. Tho prog'rumma st art n': in iiln to cov r an 

(ifi l1 i-M -W~ or?'-o-n, rPtOv~. In th c'onc of 

pivlti 5 rich~ lfl(rct.nts in ton.ns ,nA11.;I, livin 

OPLPAO M! Vau of IL;tticroppoc.ren.MnnK '~-n3 W 1 

Thr Aint" icirs ;sp s' nt -~n rittu.:pt to involve, 

the ]...cct -ctiv Wi'zr thrTough .xt2 u' lonns Co ' 

pc'cising tr etc ci, nlprn Wi&n other inputs.

'TO c? 7L ckma AutL 1,0 0OU''..-rs wiLthnc, is 


nc~fC thiN' VAN7 "Tn W-op1j!,t1OW s1 ;e tu iHiOso 

unnarq.:in in vc by uctan': inns in FrIipt'r 

avnii.biity 7n 'cVKA o spi7r.; pn1to~ or' MI. TO~ 

mqin a2c - r)..' Yr. mrn. scomn nn! cutien f'ur 

CO150' 2 'f '1l'pus . Thorc, soma flncm VU sirnpi' 

i'at'Utn is '02 t~in Al111Pwhy 50 . P thn ''l iW 

'=L& foir Qo'i,25 : or cotton. leovinr 25 flow 
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Ab'iel-Bngi (19~83) . In foct, MnY~ scheuma wwnor~s do not 
cibs(.rvo this system of rot ntion, the lo00c ai Pei3lt 
of W~hich is igil.sc, ovurcultivration nn' r1'EW
 

ati~n. 

Most decstrPuct ive ijcnt to t'PtQPM qsrnurc c'. L nnr1
 
IPopirot 1c involvcs Qlc1iivr 
 ' 91 tree qnO. burning 
t3ll thr vcrt ccvr ~ i V h eUn
 
fncilit~'to the fli, of2 Wtrot0 Or- tho'ii'u- 1 nt 
trcoes ther ot. -Mtod spEcHSc / the 02212i 1 cv'tl
 
which loml n-t 
 s 'o r O goo7 bI 'nck creki ng clqy soil s 
pref'rrG for mucniz ' rr~ns. This tree typc is
 
Qlsm pvc ri'- 1cmr&o 1 1i-hbi t nts fn r Mal~ ,',1 

in! chorcoatl. Mabl ii 
 (1981I) stiM.tR to
 
98 ,5t00,000i trees h~v K los-t thrnu-I mlUOin-e 

Hrin i oiorn Kov nCm Proin c U'ih 

Di strict lyiit;':mw % 7'v .t 


' oI wh Tgai 

PIK T P1c , 
 K loss
 

in trlues; is astiwn'in1 UV ram 75,0 ,kIQ of 

As mlentiono -p11 r,fl; mnhnio 
 fQ~7'irms' nC
 

o wno" by richl mov h'-ntscmvn- (nr'in Cirum outii 'e the 
area. In in Stempt to -Lve tbt. 1=1n inhnhjtnnts 



t aan to mnodernize treLitionai aigricuiture" a f nrm:o!~ 

Tihis ,Sm'mivolves apogameo gopG, hc 
Vfj'.small, dIispersori. pelant fnrin'r 'into bigger g r'eup S Ai. 

of r.-0 0nc mic r2 units in or,*,r to:.,cilitnte uso of 

";,L~ " machines aruv'I to provile lodnns anV -credit s. In such 

schemos a fc'rmer is rcIllotod! 15 fc, !dnns to grow cotton 

ant On'ur,'- while a portion is left filiow. 

Both,~t raltio nril cultivation rinr2 moliern mechanized 

~'Ifarming have contributod offcctjively to the cegradatiow > 

-)fnatralrc~ouroB especially forest resourccs ill 

the area. At present tho arcraf.nc s problems of soil 

--- rosiin,- gully erosion, rcmoval of vegobtitivc cover 

and'- somo signs of losortification. I-ie fltJ 

clegradation include bad man ageronL-and mispractices 

in both modern an," traditinal sectors. There~the -

-onvironmonfu is injure," by soil erosion, 'md~ Ciamage 

;of' range lendl in forests. 1xamples of bndc 

ma. 'gf',ment and miispr.-ctices includleI. 

( 0tiCltivrIiin of slopes without- terracing thoem} Properly. - -. '

J)Clornrnco of wntershedb for cultivation 

(iii)' Setting fires for Harique cultivation
(iv) Brad mnnngcmcnt at the farm scal o. 

"MOM
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Un~ioibtelly thq problam is Cut tinig serious ailong 

both thw horizont,-d sea,-I, ar-A thu vcrtialj one. 

Stoppnga in!rL: ly in nrw *aic~r M nOa progrln 

Antuv, to, .th'; with c.razinEc is th, ci'itici 

P csourcu Cop i.. ' owmns, Aithout 'wtur in- th.: 

arun fo..~N: o; n nutilizo K In th- 9u)% raqwnJnb1y 

T j iW onnltimwnn.' j ''owm .inun' ha>W lK op a 

SUM* 10 1'o-A', ;':r.'),. lhinnQPL ar rv lato to. 

ufl.~non at 1il It'.'v, jn w nd Vm'itI(1 IY). 

Ina 'nli DOW;Ni.t t hn P' i - *vnthn'~ K Abu lbrihai 

tiii;s ii: 

both rn~n in ' h12, 5uat, COP (11 1I2) 

.s1 ho t w Nonm thP. q u' 7 of' wvtn va 

In foot Togq;:li 4012triot in anI qA :. in insu 5finf 

t he impacts tin vr.n 0t jvroliniwvt unL' hl. in 

Wchnor'c '1.i un £f WV c.ouraw~ upon 1 iveateck. 

RM. unro'.P m nt i1 cc n.~,ic ns in %norql. Thu 

p hy siogriphic ?. Otwn'~ an; II cussu I cq r ~ rflo 'i 

ch alloa~n;r IXn t dcv .opn:cQ . V gro an"va supalic a. 
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Connitions of limitc. nuWor of wotcr points result 

in largo conc ontrqtions o_' po]ulntion Qn, livastock.
 

The conc,'ntrotion io'ns to uiicsion, co; :'n nn
 

s
ovcnt.ll; ri Kr noriol jo:sc't iround s..tt .rmunt an,! 

wetur points. This f".ct wns rocog,,nizu! in the Su.n 

.s curl'/ as 1939 "n s Mi. gonsrvvtion Bo 'rQ wns 

form., in 19N45. The nctiv.tius n2 th." bo;ir,-'hivG 

plnvo2 , mjor rele in v.. provision through hifirs 

in the Vubo Mount=in. he hofir pror:romrmnc stimulate,! 

cotton prC.uction -", h<[Q,. inim-.I' o'.'ncrs to utilize 

now gr zi; 'irons. 

To srve Kosti c"ttlr routo n sarins of' hnfirs 

wore ,xc'vit, 7cross th 'ubri Mountnins ot about 15 

miles internol. Poirs w r', 'eciin" for n cipncity 

of 25,000 m cnch so is to srve inimnls other thnn 

those going to An; ti BW C.'mn.nr Fqctorv. 

Th. i,;w h-A'rins howVa,' haoV l trn(', 1,W1 

igriculturdl or tt.mn ents .n, Toc' inin owncrs is 

well is pdstor,,. nomeis. "inor ,v.ilbiiity there 

in n7!it ito tk f' grozinrg Ion's 'in!.the provision of 

Vjtrini" 7 0O.' Vj.2 -s V, u 0O00rig' thni aorOmnallt 

sott.munt of so Iint;n'rv '.culturolist inl stbliz

ntion ao'soe po stor'- I ioflmids, bot,h ot whom hive 

http:C.'mn.nr
http:ovcnt.ll
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h"ivo inclinal towrrf~r~s kooin;: rorc anttlo, shcp~ M~n 

g~o nt S. 

Two210nc t typo.-s n! grzn r" qnpqrrt in thn 

ar1cKa. TO1'CONO~ is titt cQ1 q' jv within thc 

rit Ihvu. ut tn yu P, wvhich in t, cqa0 

007in ti U00O.21. .t 70. Suunn Lv.,Th. OV£ a is 

1S 
 "'tWKiik ~:w 'ic Loj> - wim visit thc':prni
 

WUing' th v su-on op pirL 
W t h. r'in se.sorn. 

.iWgq1-m>r'ih 'K E.n- fii r;z, ~ zObs , bbo 

U 'ta buan 1(111 in tUC. 'irn. Thn.. .,cinc LuQ nani~ 

AS~Lnn W F-wq'','in. It ous %i1t;ou:t s''.-jing th'vt thc 

7upoqroncn K the c- I~n (IMh.l)ncm" O shoal' b,
 

in; rprctj s n siqn K~ iI/cronm U V r- tin 

Wa7s Cu ri t i70int WA'cv" as. fi: c ' invrlvujor 


mtfi'; Ln o;:is wc'opmw lmr'"c MQ7. hqv h;;. 3no 

soma. iCr tuwn likL O2.;/ -V nhihAb u hive 

gcai. Pnmu 
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Unfortur.-ti v, 7cIti cfonorning livestock vwithin 
tlia Gictrict houna'p,s 1ru notI no'o iavniJ. rblo,
 
bocguse fr jcot
I t,,0 'Nuosrns. 

(i) Thu :1LtOict hoqn1pja.. !. Porous3 Pop norno.ic
 

( i)Pcnwm KCIU C or Move 
 problem 

info rm' ion in inr tic furvn un itus for the
who1u pi ' vo vi irc W Nov~ofotori t he nu%--
Southn Enr'0 n. 

How~cv uv, j lic tiu w hinot ai1rgt hnt rp orPt ion
 
of KorjMMn's 
 1ivu, 3tok "n Vou nj in 7 K;:jli District.
 
Thos o hints nru Ap*von by p ;OoP i of mink I 
 t rnsoct ions, 
but hbttp 'tim't 3 s cr s''y~oni1 enumnmtrrn s!100i!
 
bL, mmjr 
 miii rUP ppp p nnUoa tn.
 
environnkl 
 1 ro' topling.
 
I{UMP~f iCTITI-I 
 TY'N WK - yUYLY: Th'-'Y OF 

Thjis !Pan 
 qn 
 vs h-s cutiinn soma oV the
 
chnwacs tikjnq plcc in 
 Woii Distct. It shows
 
hcw thA 
 Wr lition 4 vL;: - v'cl,-'. for -ilol( 
time. cnol 
 t I' nitv x seiomr0 of 

0H;~n 
 -n! m-HO 
 wcolor1 
 boe1 n 4 n. 0 

Tuvc c"!M -Ai Ii, crop rMLt -P ase'~of' Manupcs 
wa.:ra 
som uUi h 0ivicos cronlo yel to miitiin the 

ccologicrni b-linco. 

http:norno.ic
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Later, the intro7uction of cesh craos ,n- the 

spre,,.t of mch-nizc" fir..nv 7 upset the environment*i 


. bo.lt.n,'. j ror.e,, '-vc lopment in th. i,!, of 

wntor surulv K initi ,t ' - ri:s c'7 socia :n

"COflaSIcC?: I. :2'.VJ 2v (ri) Povinmnt .t imnlicnt, wt 

ion. Tim: ne.r work is n., ' to " cq'cf''tl, monitor 

an? ex l.in r.snt, ctI''n ,-S. aos " r , 

ch .nes :, - b, i,? t; 1
i1o .wW3ts,toM e th; no-csscry 

provntiv, in! rana'ial mw-,.snren. In "crili District, 

,/tor c int a, ';'tcsh,' I S:i-ur :b ; na . Ji i, ll" izo 

M r'ning or, cilt ical vriblo th.it rcquiro further 

.. L ysis. 71k imp"O', 2 nCC; th.s, ' ivtlc . :Lt, ci' thu 

onvironw.,:it "rL rist :7:lt, by hr Loa- co.:unitv 

.hoakh tW o.ur m t i 'ac m M'na working 

A. rCion".., najtr u c l: '4 sc"les. The-, l 

exJ., i e' Uw.n-2K Crops 1s t,, I' ul c.K omn" by 

rZjj ian-.5 netton. =' int netirnAl m-r:Ms. 

Tcchncl.o y O,.seric ' f"c: et her .ts or the worl 

has imcr'o,° th,. '-it.u'itioen is wet c:cr . ply. The 

AIdLr. 2 Ci uS in cottn w'' tu mx. L the Mmnw1 

ci' £ri'tish in'up,tmr w ' ho,,C1}r i . . otottil :rkets. 

ThPus r' aG mi;;my bn MC orcetirqU. :t ~'-l. 



,,w 

,,k1 

- ~-'~4 This b, se-lin shorvoiraho, povision&o f' 
SW1 (whether in.ha ,fnrM o ,ifrso 1 cho1C 

a~~> p~fm~l~e9 settlelmonts .!n-7afitr1p~trJ 

Thrilof, 

rin,1 bhe intorltion' betwieen s,ttlemont' pattorn rin' 

actiyities;ole wator in nvirnmfental-c, ifeQ 

c-~f~nvironmc-ntq c1hpnge, ar6 roi c- here Wi th huMln. j4 
. to' theo perceive"!. n1i ronm n tqlchanges.Vresponses 

nn evironm-nta"IIt or an chngc-, i s o ne or the 

i S~s ofO focus. Howevor, water Ieeometl 
f oun". to be toinnini nlicato r of 'Yvrs nvrnmn ' 

s~h 
 .. verse env ra~ nmont .. 2a 

~ange 

in overgrazor2 areas, of orstatj.crn =1 sail ~ ~

ch~ hs nogative rfsitsshew1 thomsolves 

'Icogradation as a result of population roli5 wth anCOa'a 

~'isusem c-r nqtura r("sourclos. 

11To assoss th.e' impacts of witeor provision r n thle , 

'a 'nvro iet with the aim or arr.-*Ling 'at indicatrso 

'-4'- onvir o ncnt tj. change, more informa-tion is -nee&&w- on 

resove~o ,tyrpu, clistribution, thle national use Rnc1l ; -

* ~~~~a canrrinF caipacity. In- this respect'ain!' ,,tors of '1 

chn~ng show themselves in-tho following forms', a-I' 
1,4 

1>224 '4 in'aproftuctivity anlto iuto 
''' a'a~ '~14' ''of W,- bor supplyaN 'rI,

- - "41 ~ -- (.ii) 'Changrns in the -ptttern of grazing ". '. 

1 a "~ qunlity of 'the' rniigo ".I'Ar I-a 

'4N 
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(iii) 	 Ohangus in maximum so!l-moisture holding 

capacity (tWS..H.C,) associate& with 

compaction brought by trampling animals.
 

(iv) 	 Shrgcs in trqv.ition"l rights of witur use 

(v 	 ) Ohng.s in ncmqlic rontcs or length of 

stay At 9 p'rticul-: ' soirce. 

(vi) 	 Iner n6 in '' - t Mto jacent to 

w-ter pointts. 

(vii) 	 Changs in popul'ti.on istribution. 

(viii) CJlnvs in p-cc o rocidcnce 

(ix ) 	 Lin? use competition 

Rcgar'.in7 wtorsho" 'Uisturbance, it is i ructly 

rclntn§ A tt b pitt n ef lqnA uso practiced in the 

area. Tr'A:itionil farming (crop farming .n animal 

raising) is we].l vs the mechnnize schemcsC:r 

equollv responsible Vor tho Vistrbncn Q, t his 

taken pince. Inlic otors of this isturb:nnc, hc.ever, 

incluc :

i ) WforCstation 

ii ) soil erosion - qully erosion 

iii) h':rir silting 

iv ) lust stormo 

v ) ch.nges in tIC iFcnous tree 
clay p1,ins liku TAlh which has 
rn-ij:=t by nthey species. 

species 
boon compote,' 

of the 

vi ) tcri",ce -h'ha onma.rt is also one of the in"icators. 

http:popul'ti.on
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TA1NYJML 

Thc indcat.- ) th ec 

-Lor,~ wokfu~ i"O, 0.'cigmr aao '~ho '_pcfc 

pr furthorcoveragw ith , thfiield-ofrk.etigroe-dt~on,~ 

hugrain nend{+.u andi aorn ~of'-dooc lit. at apJh"ecolyoi e neeo2 -- ' 

'evironiental Thviion
 

Ir hane ropo~e,'itranct ofiteo ll be lc( '~:
 

seleced fr'pineiv o rk.ti Diff~oren oan uh~tema peotth
 

nieprbentoatcvelyagld co In thcld he.work; 

2o)vrCubop Toree thevicnintityth tand 

io E ouhtetobeasbrad zn hc nld8a ubro n
 

6)onmntall villn.
 

8) icanid vchniy cem
 

2) RabuaGubethanTovican ity~it
 

3)nThihrta d ovillatersudgeaoo EM n h Sda 

for i to routae to ionet wol apecae h ne frfdth 
6) nyimni dala'ingarid ha owyreor~ ''111111 

:P11, arrea 


Groatoweer for. ofc on±rs utnpackrodfund in rea

Jo)l ,akd ei Inti wudl tosoteae K, 

boraai'-hv on t 

adilr whichufc ttnou? tiohe st1,d aroa tudane in thlof, ETI 

'~Th 4 
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Fig . Lccation of Tegall District 
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Fig. 3 Rainfalt Over Tegali District in mm. 
(1951-80) 
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FJG,4. ANNUAL RAINFALL (1951 - 1 980 In MM.) 
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FIG.5. MEAN MONTHLY RAINFALL OVER SELECTED LOCATIONS 

IN TAGALI DISTRICT (1951-1980) 
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TOOF SEASONAL RAINFALLFIGo.6PERCENTAGE 
SEASONAL CROP WATER REOUIREMENT. 1230 
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iG.0.DIFF E RENC E IN DAYS 
MOISTURE & MAX I MU 

BETWEEN 
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TEGALI DISTRICT, POPULATION DENSITY(1955/!56) 
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Fig. 7 Tegali Boreholes and Wefts 
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APP .IL X.1. T AGA LI DISTRICT; SETTLEMENT & TRIBES. 
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