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FIG(1) THE STUDY AREA







In the last two dueades, hoth human and animal
populaticns, ineruascd raridly. VWater yards and hore
holes alse ineroascd, hendth and voterinaey servicos
rclatively improved, «nd part o0 e MSLERER (i{}m\'/(_’;i)

h ] ? ’

vas much wfCucrod by the lovry brofyie Meom Popt Sudnn-
Enartown - 81 (heid, Bonaind - B1 Froshion 1eod and back,
Inercasing detorioration iz ahown VYodisopponrdoge
svucles Proi bho vopobatioanal envor (hoih erass and
tl"f;crt) 2 e WILALiCe, longor distane. o Lravelled by
ntmnds iu o seevoeh off pustur, deelinine fortility and
rraductivicy of snil, ond Trooueney o erep Pilurcs.

A Tew yeorse Lrek, this wen not Lhe cuno,

In the past, this port o0 Herbhoon Kardoion rezien
haa seeommdotod wny trites and eomauni tice. Difftcrent
tribos with diveeront Lifo—utlon wore mhla to live
near coch olher witiout vneb aonilict Liotvoen thoemeclves,
orommeh prossurc on the cnvironme s’ . Besnomic
wetivitics 5ol woro npoctiand vie oty worec moirnly
traditienad agriolean (anirtir sultivecion) and
nemadicm.  The bue wore comploicnbary in neny Wy s,
and Lowchitor thoy royrosontod roclog o Lhos beast
Whilization off thnnat tyre of cnvironiesnt.  As bime wont

by, however, tids rabhor imol-b g roinn cune into

mere contact with fhe post ot ti:g country, and according-



accordingly, bocanie nmerce cexposced to oxtornal cffects
ns well as internad dyrasic echangas thet wcre brund
tn tnkc places  As a rosult, the ceosyston thet was

oenee able fooseemncdnbe difCerent eonnrunitics ad
difierent cesnonic netivitics, shewed 11 the signs
o nostreescd cersnystan, and one Lhat is on the vergo
of eollapse - 10 Lot to itsclits Let us sce how this

process tooin placu.

Jooenn divide pucrle living in the rocion broadly
inte tw- wain entoeerics, noiads omd sottlors, On the
cue hand, nomneds spend neoot of their time roaring thoir
andviadls, movine creund with than frem oone ploce te
annther,  thus intaitivaly moakins o retionsl use of
arnil-hle Lond fhreous™ eetationsl grnnionge  Put
althougl ~nii-l-roarvioe s2bisfi o most no ds of the

nemad, i4 doos ned setist’y (dll. Soe neods o weuld have

to be s~tistic) through soiline. Thus, sineo most

nomads d: not o orew lcian (i1100) - $hl stenls diot-

thomselves, it hve to o bo brousht Crem el jncont

villagers,  Toectbor vith milion, other fypas o1 toed
(age wWhiot, weeweni, too, surar o1t (Dotroen)
vetering rmivals constitate moods that o ean be ol anly

throveh oxchangr, off see livooioclk.s Yot sanother elnin

on nomads' herds ie the annmal aniial tax on herds.



To satisfly thelr nceds, livestack would have to be
sold.  The rote of withdravwadl (¢ £0-tnke) fram the
animal vopultion to satisiy such noeds was thercfore

gnite substantial,

On the othes hand, villogors (3utt1uru) fre
crope for their subsistence,  dwr (soreham), willet
and sonic eash crops, modnly cilocods suceh o ground-
nuts und sincin (scraie) soods Those eash crors nd

'_ R ] e - - P
cxecss willet s o0ld Lo moeot other needs like

5}

e e .
it that

clothing, ten cue-r ond Jdpiad ment, 8
arc made in rumpor voars arc bhen tarnod into live=
stoeck which con vrovide millk (cuttlu, STGUT Unwtn)
oro b sed s teonsmert (ool donkovs, herocs),
or porhoes he sold when the ne ot ariccs, imelying
that shiop, cuttla (and porhaps cmcls) ocom b
eoncitored Tiogull cnoush o bo bort in chsonee off

hottor (hn“PiinH ny dinvestmont) ~ltornativeo.

Shis laad neturce of the systou mnco it osenetining
ot oo oselvesnlcieil ot onee One cotiviiy esmploments
the ovher nnd golisficn the noeods of peovle rroctis-
ing it. “he ecarrying eapacity of the nvironmont

Vs not oxeeolol - foroo leng time - and ne manmode
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1iterioratinn was ohacrvel., The reason was perhara
net g0 mich tho econseicrus paod use of the cnviromnent,
but rathor tho ralatively limited inteoneity o0 ita use

and dsclotion £1oan numereus vishlo o ekt oprortunitics,.

Amultitwle ot Uactors, both cxternsl -ad intornnd,
disturbcd this finc bulance and contribute! to the
proscht eituation ¥ . It iz, perhaps,
both 2iercienly and toa artiticial, to sssign
(nbtritute) cnvirennontal Sotordoration in this area,

tnospeeirie Tactors (notuarsl and men-til) in oa noot

4

el onorment ol mennsr,  Path natural (climntic) and
human, oxterncl -t intornad faetars averlapnet Mo
gsuch rositwbion Lo rosult, The oo by which the

tvo nadn cetivitics »oapon e to an? intoracted wilh

cuviromaent 2l chong. o wore pother i 0oront,

In Fioviod Aves the sources of wntor supnrly ¢
bore hedl-a, Tremscets from Khawei t9 nenrby woator-
yorts ol thele sivvemnlince wore trovornel by the
Survey Toom. In oo itien to eonoral obocrvetions te
Wwheet connge in gpeotind cover, intorvieuing of laoenl
inkablt-nts as inlivicuals or groups woas enrriod out

to gain hettor underst-nling o the quezoions






‘ MAP(2) THE VEGETATION Cr KORDUFAN REGION
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Lany of these prized spoeics, comoeciully those prasses
valucd ver their polatability and nutritien as fodder,
no longor cuist ecr have diminiched in aren.

.
I}

Similariy, the leeal posuiation rererts that both

arcas wers rich in wildlife inclwiing wany spoceivs of
decr, hyoenoes, foxes,roblite, catriches, guinca fowl,
4

¢ice Thuso arc no levyor soen axecrt in oa 0w spots cut

o' reach ol heian inlbucnoo.,

Al o, both man and livestoek nopulatinng worc
smaller in the poot with limited coeoraphice lstributien,

ang micvatery movonents,  Kiuawel wois catahlished ol tho
tarn el thn Lot contary, whon the Pounders roburned
From Omdurszem tfoliovin:s the eollapse nf Lho Mohdilya.

R
"

Gubol A B Sori io an 9 villarc that has eomo

st ber Bl ehudioon, SLoiroub amd Tinna wers eld o water
contres that wore 1o mse prioe o the Mahdd o, She
nrmor by the Meoancen nomadn, and 1ha lattor by the
gettlod Katnl communifics nlus some of the Kababoesh,
Diwoih it Tond oo omedla,

The reowth o Kiowwoi illustroatos how sush centres
dovelop in Ulme.s The village was founded on o Meahad”

{lete, waler thot colloets in o devression nnd that

Lants Uarow sheort time after the rainy scazen) and on



pain watcr that was steored in tebeldi (Adlsondn Airitats)

trcose The art of wcxenvating tebeldl inr the vurposc
ol conscrving roainwitoy Cor uce Jduringe the dr months
wog dicesverod zome time about the hooinning of the

19th cunsary, when obn, Huler gecupiod their crasent

)

torritory.  Tnorcflore the dicuribulden of toboldi nnd
ite intoensity intluonced to come dorree cnrly
habitoticn in tnig arcoe Khvaorei 1o on iliustrative
cromtlo. Tobe? ld e s'rem north to sontn Collowing

the hed of « depr.soien whiceh i pozsibly a buriacd

drain:uess systoan,

At the time e the eice of Khuwel, the sito had
6 small vill oo, ineludine shuwei itsclf,  Each of
these wos comvawced of the descendanbo of the oame
aneaator.  Seen the othor 5 willer.o (81 Rena, Wad
Asoil, Wekaki, Kideor, =nd A0log) movod te sorarate
locations ~ublcide Khawel to scenrn wloguato sericul-

tural Lond cov tholr crors and cbhundlent sresing for

their animal:.. Thce muintenonze o1’ o soparate ilentity

by tho ohcl

af" thooo vill-@wes wag <doo cuntivatinon
bohind breodiiine away fron Khuwei. This is an important
Crctar that Lowdis to the rise of nuw settloments -l

colonizntion ot 1and in moany parts of traditiennl Sudan.
[



Khuwel rcmained a smnll villoge un to 1938 whe
two borc holes were drilled ot the site. This marks
2 new oera in “he development ' the oite. The horce
holes bogan atiracsing mman md animal poenulations
to Khmwer (rom ite sweroundines, However, this Jid
not lead to heavy concentrations and sovero
detorineation, s 1o prescatly Lhe cooe, duc to 4

nunber o1t {eiors.,  Amclyr Lhese Tresors we weention

(1) the small sizces of animal rerul. licns, sincoe tho

risc in wnimel nul:oro negan in She Late A0's; and

(2) the rostriction of Lribnl nonadic movenents o

v

riuch 8 pousible wo Hho wdmdinicireative bouniorics of
znech triboe. Theso mipr o bions were vanae 1 thraugh

annmi:l Lribal esutococnces in owhich +the ehiois woeo

rresent. The vurnoasoe o thooe conferonces wns o

<

Yircet mowvanent ond nindmize conflict.  Cune exeortion

to thoe "bhave victurce was o meosive novanent el
populabion o Dee Hemdd Aros, vorticul-rly Crow the
surrouantings o Maoponb, n? Tnwe Shueeria Aree fe the
west of " ozecub +hot 1e? ta Eh o pics ol o romber of
villogoes of Magane o ariein, ad o her e Homl-l

minoeitics, to the south of Khuawei,
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Lhat oiiobel

beon atrosoaos! by orpantings
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pordraary setonl

o pirls

intepnciicote oehoel Jov
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1 now well el site
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1on
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Ploar mills

trowm the above comporisons betweon

1981 contitions that the balanco?

munan influcnes, has

(sl
. Lot
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wihor of Poactors, the
rofloetel in s manher

shall ttompt to






(11) The comnunal use ol prazing under the open noinndic
system of livestoel radsing; and,

(1ii)The bad mannganort of wetor yards copeeislly
during the last § o yoaes,  This consistontly
reanlts in ireconmlar rortormanee snd reducod supe-
plivie  The Uroquon® Usilarc of wadler surply at
any oiven waber it lewds bo he confucion ot tho
cub - blicnod abtorr: o dry scoson distribution
ot Tiveosteel sl lowen ropndotions,

Fer Lthe Leeation of ew weler yords certain

applied
R

criter woauide the cropsralion of bhoe rogloanal
ad national propseans or o wmtor preovision., Asvocts
such o3 uxistiv: ouprly contors 4% Ghe Leaad Lovel,
pencrel physiedl enviconment: 1 conditions of thao
rrapcaad cron, cctblawent disctribabicon and, oxpoctoed
futtiee domand: on the sitce, the ooowanel Load, it any,
that might be put on the rosowrse by noad o, Lo
hamian cnvl Livosteek copnlotion sines, cle. , Qe

surveyed or cvery sito propoesed Cov o woebor provinicha
These studics o aorricd ont by intordice iplinay tord,
nustly formcd ol cerrlewltuarists and soclco- cegnomic
spoei-dicts,  Boood on the rindings ot cnellh atte, the
ditrarent rrevesals aro rotod, nd Dineally the program

in rreopnrold.






Just s water planning has heen Mofcetive, so too
has moanagoment o wetor sarply eocntros, particalarly
water yorls, proaven to bo peoorly eonecivel anl gxecutol,
The ei'fcet ol bhad wbor yor! monaconent b tha lecal
Seale hris Loon vo ooprend o, tive doonwets wilely

“

throurh the ‘vryliand eoaystans of Forlofn. The ficl?

vigit e Khuawel Sroo hos rovesdod the b contitions
ol many of the wotcer yar's. Thic cin be ivge !l rom
tne Cact Lhnt st of thor arc ororcting holow 2oy neity.
Failweo to rreluce b lesipgne? Lovels con be attribatol
ten n mrber of shortcoming~,  These inelwlcs (1) tho
oyveton o moanecanent aloptod in the 1ot 8 yeors for

running wetore rorlog (2) chertgo in mpoarc popta:

nl (B) lael o mol,  This hees it dircet offfocts on
the use off the rosowess <roan. caeh wator poind an?

at the macro tovel eonnrlse! of mony wetor polnta,

Wihen a1l the woior yor s in an args we fanetioning
gi'fticicntly, that mesns thet the load of hmmen and
animel rovnulotions ntilicineg that aros i

comparativery obtor Totribute U thnn 1o the onse

whon some ol Lhoeose wabor »ore's e oub orf arter, In
thio latter inst-neo, whielh is hoprening with most woator

yorto, the cecsyastom o Ujacent o bhe functioning

. o

vator yord exeordoness s fnercose: Lovel ol rressurc.
his ig o sitwation that regaires enviresmoental
monitoring, nd one that is very wuch reloatel te issucs

of planning Adccussel carlicr.
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The people from these villeges visit the water yard
daily or cvery other day te obtain their supplies.
Water is cnrried in a variety ot containers and by
dif'ferent menns (Aonkeys, camels, and carts) to these
villages. It is estimated that on the average about
LOO ladics, 100 Aonkcys {earvying big skin bags 6-10
tins cupucity), 700 other <donkecys (cuarrying two skins-
the ususl type) mnd 200 comels (earrying big skins)
take water daily trom the water ynrd tn supply Khuwei,
the 8 suwrrounding vill:sycs, and some of the nomadic
comps in the vicinity. T .. 5 average lnercascs towards
the end ot tha dry seaceon, Both Khuwei and Mazroub
constitute Tocal points in the loecal water listribution
system., The l¢penience ol both tratitionnl animal and
modern motorizcd water Adistritution tcechnologles on
Khuwci cnd Mazroub onhances the lominatc role these
centres play in water management, Their water yards
expericnce very heavy usc, and the viecinity of the
towns and the aprroach reads to thoem arc exposcd to

conecentratced human, animzl and vehicular pressurce.

This 1o further ecxacorbate? by the facve that
from the beginning of the dry scason, as from Docember
and’ on, much of thc population of these thirsty areas

desert the villoges. People move to Khuwei and



Mazroub and the sinil-r bore well sites to spend the
rest or the vy cerie?. The migr-ny pepulnticn is of
twe typoeoss (1) pocr Cranilice whosce rasonreas to spoand

an ~actor frem braeks iz imdinishe? with Lhe progross

il bhe Doy ot gy and "\’,_") lorers Sivestoci owners whe
fin?! the eoguirat wotor for thelr her "o in thesce water

M ! 3 o (4l

yarts durdine Lho ey ovoriod,  Theso populoticons are
rofoers ) toocs Lo g, The pooes s amongr thom
wusully medce o Tiving from o petty jobs, such as huat

eonstenction, eloonims of agricul tural 1T-nt, Tilgring

ol cousrovla, seilins of Circwec U sl creass o Coller,

Loy wndeetoie dn these wibor shyyrly

5

centron.  Thoey rat presoure on the existbing soerviecs
wali-bl, in the eentra, as will s en the “col smeply
olfors by the mork.t,  IL ean theretore bo o stotel that
the prosenec of tho T laapen" o o wator suprly contre in

an inlicator of cn occosyston presently cxperloneing ov

seon to bo wapose’ te consiiarabloe onviremontal o ofrain,g

Firally, thoro ore the o versc imposcts Lhet roosald
from the rolationship of wator conbeos to fho novasent
ot newalic vopulations bebweon their ey scoson
i

wet scaoon nasturcs.  Up Lo the mid sixtics, both
: !

N

{hawei on? Moseosh neted as ey scasen conteas of

nomatic eoncentrotions, Here the migrations of sone



Hamar «ont log-nooen onded respeetively. At that time
they woere the acst seouthiern points on the migration
roulcs oy somce sub=tribos,

With Lhe cwtongsive prevision of more water yords

e tabion ot rance lonl to the nor
%
north, soe it Bhe "Sbells” nomals of northern ond

ant the eontinuenan

centrel Kor oo (nemaly Kababosh, Kowand o, Homeay
Dar Hemid, Hoponcen, and Shemabla) hoeon prshine
tfuarther southwar? than Yo7 previously hoon usucl. 08
o result, Khuwed ot Daerodb coonunct phe oVt ionad
rate of wedovine ploces on the voute to ry souson
grazing con ooin the Nuba Moewmtaine to bhe south. ot
only ‘oo Hhis inglux of nomelie her oo oyloco Inercensot
prosource ob Loaol roncelant, but olse it dncrooses o
soeinl eonlict, The inhabitants of Kiawvel, for
cxumplo, o n}nt in favor ol nome e onboeineg thic nrea,
Thoey viow the nomn s ac aubal lers wheoo onimals conswl,
pasturc thet othorwise wenl s oo avalloRle Lo suppert

lecdl horis. Those eonfiicts incrouase a2 funetion

~

'

b Qeclinins rostuwrs guelibty, inercasel woater avall-
ahility, ehenn-ineg cnvivonacntod con'itions clocewhore in

‘nsion in the sime off hor s

tho rogion, o

controlle By ocotil U0 vopulationa. Niches ance »vaile ”

sble top cxploibtation o rooi ly beecomineg ille?,

x Cancl - roising nomeds

-
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and activities that were symbiotic have beccome increas-

ingly competitive and tense.

The influx of these nomadic population, besides
that of villages rennhing out for their daily supply
and the "lamara" spending the dvy meonths in the
vicinity of watering ccntres, can be ascertained from
the risc in the daily income of the water yarls. This

is exhibited by the exmmple of Khuwei (Toble 5).

This shows o marked inercenasc in income toward
the enl ot the Qry sceason, followel by a precipitous ™
deccline cnce the rainy scnson beging. Thé revenuc is
raiscd by a gserices of rates leviced on wutdr yarc users
bagscd on the volume of water consumed for:cach user

(Tablec 6). '

The official prices are doubled in aor-der to raise
income for the local self-help scheme. Th.ese self-
help schemes arce limited ot present to running the
water yards, It is the self-hclp moncy th.at purchases
the sparc parts and the dicscl fucl requir.cd to
maintain and run the water yard pump. The figures
given in Table 11 on aily incomc represcntt half the
actual amount raised., This is the part rcoceived by
the locel Gevernment Council, czcluling thec self-help
funds, n~n? thesc funds arce not nccessarily committed

to promoting water yard operations.



-

Toblo 5

Daily averngse Income (L9

Ly manth for Xhuwci Water

Trap ! = T980

GOy
dobreiory
Lirpnh
Aapril

[d ny

Jung

culy
august
Sertember

Cetoter

Table 6

Weter Yorl Conpmuptinon Zotes

Unit Offieinl
Trico
et

m

/7

tin (4 ,'j'z]_lr‘,n;) B

oiin 20

e =~

eomet (o rink) Lo

= o e

The wverute Tily inceme fipgurc
The inecme o LS € -bring anpgust ol

indeative ottt the cizg of

hipr okin baw,

Aenkey (Le dpeink) 10
cew (Ho “ring) 10
shocp (to riak) 10

1 pgnat (to crink) 10

Sclf-help Contribution

L"“‘ll\;(‘-'h-’,‘l {'roun Buvop
oy et
2

5

20
0
Lo
10
10
10
10
arc scll cxpl-matory.

1

Septombor 18

rminn eonounrtien fer Khuwel

villopge only, since quaring thesme menthe ne populaticn

Lrom nocarby villogces or livestock vioit the yordl for



water, The income trom October to January rceflects
Khuwei plus nearby vill-gus' human anl livestock
consuniption. That o' the perieo? Pebrunry up te Tune
stands for the toial woter requirencrts off 2ll categories

of popul~tion: Khuwei village, thoe nenrby village, the

"damara'" and the nomnls.

5¢%.2 An Incrgnsc in Populutisn, Without o Corrcsponding

Inercase in Yields

The Jdowminant ceonamies in Keridof'an are traditional
shifting agriculture ! livestock raising. These two
livelihoa? systoms have so far Joepende? on the inherent
fortility of' the natural resources with no modern
technolosical inruts whatsecover. The yields from
respurces ocxploite! in this reshion of nceessity arce
limitcd, FPepulation growth places tralitional liveli-
hood practices unter inercasing strain, particularly if
therc is nnt o 2orresponling improvement in technologiceal
inputs, lan?! use intensificatien, nnd yields. If inputs
rcmain constant, cnvircommental degradation appears
inevitnablc.

Incrcasces in human and livesteock pupulations are
evident in both Khuweli and Mazroub Arens. We shall
limit this section te increanses in humans, and discuss

these on animals in the coming two sections.
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Khuwei Arcn hal a very small population prior to
the drilling of the Cirst bore hele in 1938. Before
molern woater dovelopment begran, Khuwei's population
dcepended on raln waber sture? in Toebelldl trecs and
shallow wells. When this supply wns “leplcted, pcople
obtainel their water by cancl from Umn Dot'els and
Khamas tec the southe Beth of these sites hwl borce
holcs prior to Khwei. The 200 souls. By 1964
populntion hal inercasced to 14CO, FPrescntly it is
6000 pcerosons. The sams is true for the cthor water
yarils svrrogunling Kuuweis They show an annlogous
increasc in populntion between 1964 and 1981, 4t that
time cach hadl o population of 200 - 500 nersons;
present populations aee intiented in Tablao 7 #s 1s
the size of the population found in the surrounding
hinterland of cach mijor barc hnle centre,

Toble 7

Ponulation of Major Scitlcoments in
the Khuwel arca

Sizc of Size of Other
Place Population Popul «tions
Dependent on Place
Khuwel 6000 1500
Masharbe 1500 2500
Dociya 1500 3000
Ankoosh 1500 1000

Daw El-Beit 500 500
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The increasc in population has come about as a
result of vne of throc Cactors:
(1) naturzl growth in populaticon size;

{2) emigration from other arcas an’ rescttlement near

centres of water supnly; and,
{2) progressive settlanent of nomalic Camilies,
All threc Lactors cxert more pressure on the existing
resources.  They lead to cxprnsicn of the cultivated
areas, inercose in numbers of animals, cxpansicn in
the ampunt of 1an! unier grazing, cutiing of trecs to
mect new housing ncels as well =s the demestic fuel o
supply, an! provisicn of mcre water scurces te cater
for the watcr vrequiraments of hunan cemmiunitics and
livestock.

The situation ean be summarized as rollows:
increase in human population through natuwral growth
and migration leals to expansion of the use of the
acumenc which, if nnt coupled by rnising the yields of
the ccesystem, prroluces cnvironmental degradation.

The cvidence that the sycstem is not yielding ade~
quately is inlicnted by the tact thot: (1) the area
is not producing cnoupgh staple leood crops and 1s
importing from cther parts of the ccuntry; (2) milk
and meat supplics are enly occasinnally availeble (3)

incomes arc very low, the general standard of living



has not changerd substantially Muring the last 20 ycars,
and the lwo arcas nre expericneing mass mipration to

central Sulan ot the oil sbabes.

nevenses in Andwal Nanbors, Kspeeisdlly
4Ltle an?' sheop

Qi

Fopulntions in this wron have Jdistinetive systoms

1

o' breedin: villayrers breo! esttle wn? gants, while
nomais brocl ermals, sheop andl endtice A1l animnals
hnve incrcansl Dedine the 1ast 10-15% years.  Sheep and
cnttle hrve witnessod the hivhost risce in numbers,

The reusgns viven by thosoe intervicwe? fer those
increascs include the Cellowing

(1) Exponsicn in weter supply orograms which have

cn<vled bath villoyrers an? nomadic groups to
basc thuivy ecconomic ncetivitics on reliaeble
watel sorcas,

(2) The prepressive rescttloment of population
from the norther arceas to near the sguthern bore
holes, <15 well as the settlement of nomalic
fanilics, hus resulted in incroasing the
nurher of' cattle nround thoese water yards,

(3) The risk ot sppicultural Lrilire hes
cncour-yicl puople to invest te livestock as

1 more profitable cnterprise,



(4) Livestcck, purticeulnrly cattle, provides the
tamily with miik, !l is « recaly source of
cash t¢ which the family can rescort in times
ol neg?,

(5) Furthermerc, in this socicty, which has its
origin in nomalic cultures, breeding animals
is prestipious, el 1s valuced 2s 2 way to
achicve soci<l Aistinctinn,

(6) Peeple inveost capitel j-enceratod by other
dctivities in animals, moany claime? that up
to 1967 hashab (nzewcin sengal) was preductive
and the surpluses roiscod trom gum were
investe! in building heris. The savings of
those permancntly oempleye? In gevernment 1s
mostly investel in shecp which have great
commereinl value., Finnlly, thesc arcas
witneased r»ecently inveastments in both cattle
and sheep trom savings roigsed in Li bya, and
the other oil stutbes.

(7) Brecders have become familiar with the
administration of vacceine and medicines,
Vaterinary lruizes have heoen used since the
beginnineg ot the ifties. Drugs arc not only
availuble t'rom the Administration of Animal
Rusources, but alse are obtaine! f'rom the local

merchants in thoe majer locadl market contres.
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Differcent anim-l specices arce incereasing ant Jiffer-
entinl rotes. These intervicwe! cmphasizoel thot sheep
arc increosin: ot hipher rates comprrcl o entbtle.
Therc arc severad roasseons r'or this:

(1) It is less costly to invest in sheep.  The
velue ot one cow ig cquivalent ta that of many
sheep;

(2) There ra moro investors ameny the nomads than
the cettlel cultivators, -nt the rformer tend to
livest mere in sheop;

(3) Unter ieclinin: prozing conlitiens, cspeeinlly
arount witor yords, sheop are less difficult to
maintain since they proaze cver nowider HPCT{EI
compnre! to o enttle wnd require icss foler to
maintain one unit than is thoe cnse for cattle;

(4) Sheop reproduce more ropidly than eattlce hecnuse
the duration of prosmaney is sherter and the
nunber ot ot'tsvring per yorr, as well as the

froqueney of multiple births, is gronter,

However, wheltior sheer or ceattle, the inercnse in
numbers of livesteoek -l Lhe concentration of herds
cloese Lo =11l owcrehing: wotcer centroes, has le? Lo the
negralitction of the rarce Lars around those contres,
The severc rreoourg pleeo! on the ceonsystan by a

continu-lly incro o oirg: number of onimel is an

cnviromnentsl inlicator that needs monitoring,
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5.3.4 Opcning nf® New Lan?

With the natural inerceasc in population, the
proevision of ncw water scurcces, the risc of new
seltlement, ondl Lhe oxpnansion in old ones, more lands
are brougsht unler cultivaticen, This cntnils ronoving
the verctation to make room for the nowly =wdded
agricultural arcns, This is normally carried out in

two types off 1an?: (1) the Qoz which i sanly soil;

and (2) the Jurnba or Sisa which is @ sandy clay soil.

The averape farm size In the Qo2 is “bout 10 malkhamas,
while it is in the renge of -5 nakhomas in the
jurnabua, A\ mokhomas oo o undt o measurement varies
f'rom once part of the ceountry 'o the others In
Kor lofan it ias 6300 MQ, nearly 1.5 ncres.

The erep grown in the ez are dukhun {(pennisctum
Spp.), sroundnuts, and watermclons., These grown in

the Juraba ar Sisa are sesamce, scrghum, lnlyfingers,

peas, anl euncumber. The lattor is a2 kind cf house-
wile vegoetnble carden crep grown in closc proximity
to thae housc, Difflcront crepping pattorns arc
a“uptel depenting on the combinntion c¢f creps grewn
an?l the general seil Pertility. Bocausc the most
comnon croppirng: cystem is o form of shilting cultiv-
ation, scil fertility ocpoents very much on the length

of the rallow period.
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In the past, 1land was plentifal, »~nl the nllaw
rotation which scet asidle exhauste? land was o leng;thy o
once Inlivi-slunl £ aeilics med cultivable lants
ranging from 50-100 makbanag in tihee Qoo =rcny, and

about 10 mokdeanyy in the Juweals oe Sigs aronas, ot

any onc point in time, averogco o aress cetundly culti-
vate! wao 10 makbcanns in the ermer and obout 3=5
makhaee.s in the lotter,  Sines thoe me st common cropping
pattorn doptbe ) rebobo!l Lo Sane riceo of land unfer
two crors for b yenros, ant then Lottt it 1lcw tor
another U yeare, the pro'uction of the wren nctually
put unter cultivetion in rol-tbion to the total land
propcerty of the mmily ~llewe !l 4 pensonshlce margin for

corrying out wn cf'ficiont syctem o shdirting cultivation,

Although this rallew rototion cystom 1o still
obscrved in vill-yroos wwny Crom wator supply contrces,
it is no longor practice? in the woter duvelopment
centres and the villaeres in prozimity to phcm. To
mect inceroncing lomeanls Tor syrricultural land {for
sstablichment o now Corms, or for cxprnling of cash
cerops arces, distant lun’es that formerly werce unc:zr
grazing have been browsht anlor enltivotion. PFor
similer rcasons, {211low robations hnve been cut
conszilerably and 1-n? is being: oubjeete? Lo continuous

cropping fer Loncer perio o,
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Table 8

Yiclds per Makhaman .in Sacks or Dificrent
cropy

Cra (1l aren Newly Opencd Area
~Lap Ll are! 1,

Durn o 5]
Duk hun 2 L
Grouninuts L 10

Besame 1 §)

The liscuscs affeeting yiclils arc Scnta (fly
attackine) Soumng, Buln, (utripa hormmnthica), smut
anll whrms, e Lor pests, thone inelule locusts and
birls. Thoe 1ast Ly cviens more Slamngre to apricultural

produce compare i ot dincoecon,

5.%.6 Number o Tankors Gorecins Woter foom a
porc-hole to MNoapby Jaoan

Tonkers arae on tmpoardant source of water supply
in many parts of rarad Kor ot'=n.,  They carry water
from Khuwei ant? the othor neoeby wateryards to the
"hirsty" vene to the norlh ot it tnat sre leficicent
in grount wuiter., A Uew tonkers alse cperate from
Mazroudb immecintcly «fter the rainy scasan in supply
the arce to the west of Nazroub, if.c. the Daleil
villagc. iowever, with the pro,sress ot the dry
season Moazroul Ltool! coon ust supploment its
intcrntd supply with oMlitionsl wmeunts ol water,
carricd to it mednly Urom Tinna., The latter has
assume’l o dmpartant rolo ae oo osupply contre especially

to the arcns lyinge to its west and south.
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Up to the mi? 1950': na trucks carric? wator to
viliages, The intraslueticn of lorvice running on
Jiesel fuel wmeadks the boerinrnin: of the water trode in
the nron,  Boflvre lorrics recche” bhedipe villoes, woot

5
i
‘

ot Lt populotion oL the water-ieficit nron botwsen
Khuwei et Tinee anel to wne west of fronaoab and finnes,
uset to wigratc dmpediately altor harvest o gpend tho

whole ot bhwe "ry scooon ot Sho nesrby wetor yor s,

Provision of water by Lankors ean bo conoilovre! ns
an cnvirooment ! intientor Shet oodints to nesotive oS
woll os nositive cnvironsontal dmpaets, G the 1atter
1s the Crel thot oegens thiat o served by trnkoers
crporionce lTimive? age oU their ntaral rocaarecs,
since the ropal=ticons inhebitine aueh s qre exiot-
I on vory meoora oourecs of wnebor, hese aee just

alequate for Fhe conbinaity fF howan haidbation in
theoe nrons. LU the erme time, they ~rc n:t open to
henvy seozins or twe reasins,  Pirst, the ~nimals
raise! by the Leesd populebion ore wrooent only during:
the roiny season,  Sceon?ly the nomecls o net utilise
than cxeort vhen in troansit betweon reiny ant Ay

5

gunson pratures voeaiae off ooy of wator, In faet, Tuce

mainly to wabor soarcity, thesoe "problas rwens! rellceet
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the best cnvivomnmental con’litions in central Kordofan
with the vegetation cover still intnet, They give
point to the arpument thet rur-l arcns shoul? be denied
sourccs o #ater supply unless they come as 2 component

of a total lunt usce plan.

Therefore, it c¢an he cenncluded that, tankers carey-
ing watcer to an qren inticates that the nrea hus better
physical cnvironmont=l con'itions than its surroundings.
This ig n pogsitive inlicacor that soils 0l natural
vegetation have noet sufferc! very much.,  However, 1t
significs < nosotive indicator rorarlingg human and
animal watcer roguircments sinee bhoth live unler strained
supply. It is intoreatinge in this eanncetlon to
consider the price level as o (e ther qualifying
indicator o the derroe o7 dorralation.  Since the
pricc¢ is lower closc to the source rom which water 1is
tnken, this mec-ns that more usc of wnter an?l resources
is occurrine, Conversely, a higher price away from the

gource indiecntes less use of' resscurccse.

On the nopative sifle, the opcration of tankers
from a source of wiator supply is an indicntion that
cnviromicntal conditions around that source are cxposcd
tn somce Qoiree of levastation.  The dependence of

tankers on o source means that the latter offers a
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surplus that can be trancnerted to other areas. Vet
the same scurce actsc as a maynet atiracting the pocr
seebor of the populaticn t'rem the "problematic arveas™
that canneot o ford te Yoy uater rom lorrics in the

villares, It aleo L5 w0 point of sdtywetion to the

fPamilies, a3 it

lar;r¢ hards i Slocks owned By
ig expensive to vay for thelr water requirements in

the villares Auring the dry cscason.  Therefore the

dependoney o tankers en novweler cedlre an a source
ol supply indicabos that the aren in whieh this

centre ralis is open te cnvirenmental desrnadation,

due te overcxploltation of 1ts resocwees.

Finddly there 1o the practice ol carrying watoer

by tankers toe vy ly livestcecek with drinking require-

ments while the berd is reazsinys in tho vasturags arcas,

Threc situalirns cun Yo citod: (TL) livestoek cwned by

. e aas . Pl - PRI B
deh Panilios moar B1 Khoawei:s (2) merchants' eattle

-

cn Hyala=Riartosm «tceel rouher and o “YAaily cuttle

near K1 Croid.  The threoo imgly tonl orasinge
conditicns 2t the vieinity of ths wiater sewree do
nol surport livesicelr, an indicaticon of cnvirenmental

desline.



5.3.7 Numie: cf Choarce:d Burnineg ond Vood ontling

I ormitg

Fiftecn yoors e very fuw recpla ebtalned permits
te cut wvieed oy hirn elvipecul. Pivet, oweed was availarle
frow Aesd treos arcuand mest setiloament 5, and consumrticn
vas much lover Lhan what conld bo enlloctod ~ridly.
The woed survlicd the materisl 2or gl and charenal,

)

This situsztion sLill rrevails in the arca te the north

of' Khawei. Thio 12 illustrated by the ensco of Moasrenud
and Tinna, whoero ne cormits for wesd cubting :n‘;'j.- arnlicd
for,

Sueondly, therc wns no Tleurishin: tael wend and
charcnal trade in the mid sixtics, ecomared to proscnt
tities Nany factors are invelved in the activation of
this trade, particoularly from BL Ehaweili-Bn Nobawd aron
and the recicrn cwoeund Boabenceiss. The mos !t lmpertant
of Lthesce is the inecrcosod denand tep oweed and choaroecal
in the wrban contros of thoe Preovines, particaiarly the
tig tewn ot Bl Cheid., @Hith time, preoductien {rem the
local woods in vreximibyr ‘o theose contros bas oonlinge-
ally diminichod, and mer. Aicrant oosreon bave hoon
sought, Tt wenld be intorctine be stody BL (hoid's
ffucl wood snd chursccd o owrly beo Tobormine whot

provpertion comes from odiclbant, oocirces. The rate of

cnvirenmentnl depradaetion, voselfing Prom its depletieon



el the wnod enver in the arcas of supply, depends very
much on the geopraphical Llocation and accossibility of

supply arcas te centres ol denund,

Khuwel cendbits thies prineiple, sineo it falls on
the active, oll scason Bn Haiadi-BL Oboid vead, about
feur howr:s by loery Ceoe e Jodtors Thor fore, fucl-
wiood and cheeccesl preeduction and trade hinve assumcid
impertant nositions o seurecs ol aash for o many families

1s

in the arveq, which is not the case 2t Mozeouh and Yinna.

A

L repert.d Ly oo mwmber of dnfeornenta, chiaresal
prodiuetion for cxaport hoo beon vraeticed sxboensivaly
durine tho lost soven yoars,  Arsoed fpowm Who dneroasing
demand forv bho commodity, come cthritato coponsion in
production o contiwens apeedert ol Pl o0 Bad
harvests heove onecar-ezod pocre enlyivaters with no
scurco of carnings othoer than apricultare Le turn to
charenal burning.

Pormits for chareeal burning <re issued by the
Adminigtr-ticrn fop Ferostey b Bn Pahud. Usually the
applicaticn Cer the pormilt doos net speeity tho piar-
LB an elBting wood o charcoal Lurnine, but as
roucohing pormiscicon ter eloaring Laind oy aerieud burd

prarreses, and indircetly using the olearcd treo cover

er the preducticn of chareoels Very (ftaen peoplo
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gxceed the arcn allowed., A well known casc in the
area is that cf a merchant whe violatced the license
igsuced to him to clemre o Limited arca, by denuding a
vhole tract of country in Umm Layocuna Arca, producing

2000 sacks of charcond,

Khuwei consumption of chareenl is estimnated at

about LOOO sacks por annun, of which about 2400 sacks

o2

are uscd by the 20 coff'ce places, and the balance of
1600 sacks by the villapge population.  Wood consumption
is dif't'icult Lo catimate. The villuge obtains its
supply from cart owncrs wha collccet dend wood trom

distant placcs @nd scll it to the villoyrers,

5¢%.8 HNumbcr o Lorry Lotds of Charconl  rom an Arca

Beoides the mmounts that are consumod loceally,
therce arc tLhosce vroduced tor export to E1 Cbeid and
the other centroes outside the province. The Forestry
Clerk at ¥huwei collected in 1980 n sum of LS 600 as
local taxes on forostry products, including itoms such
ag charconl, fuclwood, ropocs, palm leaves, wooden
handicrafts, and so on., C1f this -mount about LS 400
arce belicved to be the royaltics from charco:d. Divided
by 11 P.T., the tax per sack, this indicates a local
producticn of 3000 sacks wfor which tnxusiworc prid at

Khuwei. This dnecs not include that amount, for which

’
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are: Subbiagh, Humoeil, (Sclornenryn birrean) Daront,

(Torminulja brownil) Hashab, Laven, Hepleipz

(bal-nites ~wuyp  tiden), sl Twbelli. This loppibg,
it repoente? Lo Proquiently o cerrric! cut o too
comperhonsively, ~t'tests the 1ite wnd the repreduction
of theoo sneelos, Ib ig prob-ably one ol the tactors
behind the tailime of tobdl i treos in the area tu
rvegeneratu, 1t roices sooudl propogcation, sines ot
flowering tiwme huwls -o-o cut by the noaedls to el their
animals.,  When thio 1o ropoate?, 1t results in the

trec thdling to procbace fruita. This hns heen the casc
with mrst ot the torel 'is that qre distont 'rom scttle-
ments.  The onco cema! by tmilics are in @ bettor
shape, since the owners protect thoe rom the lopping
activities o1 the nanads, Thigs illustretes the
crf'f'ectivencss o Individunl rights to the use of
rosourees as campared Lo oconmunal rights, since under
indivi-lunl oovmevship eonlitions tcbelli has ared
better than o ther specics,  Monctheloess, oven under
indivitunl ownorshiy tobol'i 1s net ropreducing, a

fact thal appcrs to result Croan other pressure mech-

anisms that provent secdling cstablishment.



(1i1) Perfum: Pury isan:

The wieo !l e Subbich i very -romatic,  When it
is burne? it rives o0 4 nice ador o which is oonsicore?

to be o Carm oot porttiame, Tho owel 1o use? l:en1ly,

and is <la: Cuape ettt ctha orons,

(iv) Hanlicrearts =nd Cthor Srueinal Puary, soegs

e Thers is W1 Holri (Srperns tmin'ti) grass whieh
e lleercd oy vweren, =l 5017 te loeal merchents
whe cxport it 6. Kleatyan,  There it is nsc?

in makzin: tashons and hroowms,

be  Uwmmsiveme (Geisti o ol 11) i onsthor prass

that do veol for Shergeniyvae. Theso ars o type
of rrase met, Umncimons is alsy used o

sapnly o 1aerl type o Lream,.

(V) Priotuctisn o Chereanals

The most weg'ereed spceico e the produetien of

ot eheres ol s el CAlbizvia corichcor Hnla) end

next b is Hoont (Diehy cinehye alemerate), tlan

(Acncic wonoed) .,

Phoco are the e litional e omourdty rraflorencos,
The pros nt stste of Lhe Llant cover, canceinlly
arcund Klotved oo qu eanpeaect o agpaub wnl Tinna
suggost that bhesa provorcnees are no longer fully

et feom the neorty surrcuntings,



Bpeeics 1like Subbngch and Kelw! anre decrcasing in

the aren. Instes?l 2f Sbtaining thom from the
vicinity ot the villiice, poaple travel e them
for about o listance off 20 km.  Booshoam hng
Alsappearcd couwplctely from the qren, andl instead
people arc usin: Cubgish, Bven the Latier is
decrcasing In frequencey ant o ig obtained frem

distant arcos.

5.3.10 Increagsin Distoneco From Sctticment Cne
muat Tpavel to Obbtain Srceeilic Pradnets

Nearly ~lL f Lhe protorros spoeies mentioned in
proviaus secetisnn neo wero dtbainad tUram clyse Lo
scttlemont s, Thic is still the 2ase in Mazresub and
Tinnn arcas in comparissn 4o Khuwei.  The 1oeatisn of
Khuwei on the mein resd to westoern Sulan has cneouragend
Aepletion of the resources in its inmetiatce vicinity.
In particuler, the tr-rtic travellinr castwards carrics
viaod ol vl preTaets from the arens Prescntly the
village “epoen's n listant roscurces becrnse the wandy

vepetatian adjnecent ty the settloment hos been scriosus-—

1.

ly Qepletels Bubliysh ant Ko ldd, dmpartont as
constriaction meterial, arc o, examples of this
proccss.  Oneo san! celooe be Khuwei, bobh now arc

obtaine? af'ter trovelling 5 heurs from Knuwel by carts.
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Macl w1 an? chareanl use? tn be ~vailadble closc to
the settloment. Mew they suc be:usht fram o listanco
of ~bout fHur hhurs by earte,  Agodin, the same 1s true
for the strow materi<l ronidrcs? £o2r Pulltings, ont tho
grags Aoy Cop Lhe cnimels, whieh wore liscusoe!

enrlicr,

I3

The neo?! e trenarorting proaucts from a distance
has eneqrurage?t Lthe inte-=Tustion o carts in the 2ran
anl the multinlicati n of theie nambers in 2 short
pericl ot time, Up Lo 1974 there wore anly abrat 20
carts in Kimvci, bBoew thoro npro obeout 100, il »f
which =arce ovnes” by natives whe o perasnently living
nt Khuweio The wedn sourecs <0 cnplhyment Osr these
carts src ba oearrey water Ceam th o wetor yardl bo houses,
craps from the Ciclils, el vy, cehorverd, w ot o

builling, otrvcwr snl prass Cor thatehing, <nd Uadlcer

rress Por the onimals, It io ovilent that Lhe rise

in number of carts in the cren i in roaoponue 6o

mecting the roguiroments o tho Ehawred rvopulation,
and that oo thds population prows 10 conels tor
these prodlucts st be met feom a2 oontimaeusly in-

cronsing distance trom ths village.



]

5.3.11 Prescnee v Abscneo of Parelimso? aqbler o
Cottsn Scnl Cake, Durs Straw or Hoy

Pirteon voars ara the Livoestel ywnel by the
village, o that comine with the noaels, uso! fo find
adequatc srazingg ot e hoae's wellingg listance {rom
Kiuwei. 7his hes ehvneo? cinee then, andowoad grazing
can only be roun? ot tresent ot bt owix hours travel
from the villowe. The sqane vhensnenon io prosent

-

arcund Magreub an® Tinne, bat o to oo lessor degrocs

Usully, o the ey monthe preproos, the D ler

shart:yre bee s more acube, ant the posk ot gsearcity
is roeached between Morceh and June, During thesce thrcee
months peeple resset te meny saurces ot Usdider including

hny, Jura strow, Jdura, cotton sced, ant cotton scod

cakas,

Intthe Khuwei arcea from the beginning o March, the
village livestoclk's natwral grazing must be supplementcd
by on¢ or the aother of the «b-ve feeds. Dura, catton
and cntton scol enkes are purchasa? 1seally in the
villagce Hey ig broousht by earts and on donkeys and
8017 by npnimsd o cvners.  Ajeart 1oard of Shelind (Zor-
nia Yiphylla) tetehes np s LS L.00, whilc o linkey
1aad of the sqme prass sells Lo LS 2,00, Peaple
prefoer Bhelind, bt haskaneit (Ceonchrus Spp.) is in

wilc use as well.
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In Mazroub and Tinnu, hay 1s not readily available,
and familics nermadly Adepend on their childreen whe
repgularly travel to the surroandings oft foe sebtlement
and btring rracys an deonveve Cov o the wninala. However,
the purohas: Al daro ) oo bhen ol and ectbon secd
ke na (oot Ly widesrrocod in tie twe oprens.  The
vractice began daont 10 vaare qwn. To weny brecders,
these Todders are esooentisl te roduce hoed mortality
at a very critical prazine period, d.ce. Tate dry

season.  Many of LYhe oo Investicatod arcad of selling

a number & nmimals onnuedly, and o caing the roturn
to buy {cddor 4o suaotain the raest o the hord tarough-
out the deyv poriod,

The nerticren arcs (Bazeout nd Tinno) has the
wlvantago of boeing croace Lo Sortrmen Livesloek mavkaet,
with "to contircwme donadt feor sloaw-hter onimels. The
main sclline perdiod ds Soptonbor Lo Fanuary; bub o yrain
Livestoek rodooers alsy =011 in Hoareh,  The main animals
suppli~d by the arca v sheep, besides o Limitoenl
wunber ot Cobtlos ThLo nuinpors soltodin March o
wholly male of ohe ¢y, which e tronanertocd by trucks
te Cindurm-n.  The cush ecturn rrom the asales in March
are mosbtly uscel in rarchosing tood toe o eqrrey the animnls

thraughout the rcot of the dey poricd,



6 A PUTUREK STRTEGY

In thoe precoss of devclopment, and the dynomics of
socic=-ceconomic chanres that sceomp-my it, cnvironment
is boun? to Yo ffvcetel, ALY faman and notural
reRonrces o atiliasl to ctUoet ‘ovelopment.  In
particul e, <0'Cicicnt utilization of notursal
(cnvir-nn:n ntal rocourcos Lo o2l od for, both bo-
cruco thoy e nerree, and boeeans off the rigsht of
futare ponerations in thoir eontoy Yhirlanned lovelop=-
ment U or amowaeencss of the mortomec of winimiz-
ation of cnvironmontol v oretddion in the process,
coull bo expootal to rosult in domeyros thed are cither
unduly hifh At o iereversibloc.  Thas shi 't iy
(tralitional) caltiveticn, wmpelannc? mechanized farme
ing, wood enttine an! vurning, Cives, over-grozins
ctes nre ™opor e ofcotive ingre dionts ot
cnvironment ol deprovi-dtion, wn in the particulra ease

of pour Savanna, «lso desertiricatien,

The vhysicnl, biolopgic.d, soveiwl nn' ceconomic
indicrtors 1lentitio? ~hove point clonrivy o the
oceurcnes of mamy rrecenses of cnvirvomental to-
grecdotion, which hove ractiie 11y chongee!

o' the ceosyotoms of these tus vast beltas, The changos

obsnrve” ot proscent startel ot voriont dates.  Thoere

the coniitions
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18 much eovilunce to inlicatce that their ct'tfeets have
anceclerated with the programmes cf' witcer supply
lavached 1n the Last 50 ycours, more specifically in
the perieo:! arter the mid 196Cs,  An sttempt to
ngsemble the inlicotors cxemine? in a4 time senle,
acccring to the yeqar cach phenomenon is belicved to
have started «f't'ccting the cconvotom points to the
strong rolauienship botwesn the cxponsion in water
provicien nl the staote off “eteriorntinn re-ched
(Table 9, ond 10, and Pigr. L)

Table 9

(S

Inlicators Brreet in Time Proespoetive

Time secqlc, tracel! back to

Firet Time

Indlicator inlicator Tiime the ceffcct
begon acceleratcd

uperatinge

1. Change trom <+ balaneg?®
to a strouned ceo-
systom 1950 1967

2. Improper planning
an’d managrenent ol
woater sourcos 1956 1967

4. Luc:ticon «nl its
impaet on the
systom 1938 1960

bhe An irerouse in
population without
4 corrcsponling
inerense in yielTs 1960 197C

Cotut/ ..
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FIG(4)

_ N PART I

BORE-HOLE DISTRIBUTION IN THE STUDY AREA
" OF ESTABLISHMENT GIVEN.

WITH DATE
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The information is sWiﬂ for thrl sauthern part
of the study areq, since only one borehol exists
of MIZrow in the northern part of the area
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It is apparent from the shove mentiened dates that the
perind 1960 =nd on iv thoe time duringe which chunge has
acceloeratod, This eoincides witlh the tiwe during which
massive seooronmes ol weter supply have been executod,
capaeisdlly o tfrom 1907, This is woell oxhibitoed by the
Tfollowing ¢igures ~iving the mmbor oif berchnles drilled
at dittrerent periods

Table 10
Total Nunmbor ot Borcholes.

Peoriod St an Koprdolon nogion The Study Arca
1950 -AC 548 111 7
1961.-70 17873 hes 3
1971-82 1593 191 7
Totad 472l 757 17

Totnl number of horce-holes prior te 1950

Sud:n Kordni'n Rerion The Study Area
138 059 ool

It will be inueccuprabe I 211 the enuses of degradation
are attributoed to the launching of woter supply progroammces,
as the solc :ctor behind the incereasing valnernbility of
the twe ccosystuns,  Thero ore the cvident impacts of forces
csuch a¢ the continuoue cxpnansion of the ceumenc, the incrensc
in population, in enltivated “vens, in the number of animals,
and in the agowo of the reneyble resources inr differcent
purposcs wiiich 2et on the ceoavatane. However, the water
proprammes entor into tho on-raing prococoos 2o the active

ator nf” the forces of degrndation. .
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now. Thig -=ppre-ch shoul-
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new aprroach to water programning is

cinb sy

i

the

Interertbe the vroprames of the anits tunctisning

cersystom



At

the Meso Level

llt

Apply zonntion tn cesrlogienl units with the purposc
af Tefining Yittorent types of uscis.

Initinte Juvelapment preajects base? an the bnlanced
ntiltizati-n 8 cesaystams,

Build cupneitics o0 institutiang lenling with ecosys-

toms ot thic level.

the Micore Lovel

9.

lo.

11,

13,

Dovelop villopre 1and use plans that 2im nt orgnaniz-
inge the wewgre of the Land eesourcees nreooae! the
villages, vt to enable rohebilit bing ef'feeted
UCS.

Intr:fuce sirict tonare rights se ns to define vil-
lage land property Cuf Sifferent uses, and as well
mceet the grazing requircments of the sutsiders
Speeit'y kind of use Cor AirTerent watler points i.c.
strictly for scttled populationg for loerd villagers'
animals, Cor nomads, thre cemmereind livestoack, cte.
Scparntc the watoer supply requircements tor humans 7
from thet for snimals, througsh et'fective Mistribu-
tinn systoma.

)

Adepl 2 systom o 2lternatingg usc of water points
to cnable the ¢losing dovn aff thrse contres which

show slgne of Acterioratin ot the ceosystem.
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1h,

15‘

18.

19.

Invalve the loesl communitles in the -lanndn: and

4

running o1 the water points ant in the managenent

At the censyeton < ff'ecte? Dy than,

Re=cluente the Loenl lealershiy ont the village
communibio s Iu welryTomans Lo ne o,

Redse the vinter retecs st case the revenues
vencrate” in Cinoneiny cessystom menogonent
predoets,

Improve the madintonance it the runningg o f water
vor'ls throwsh tarether 2isintepeetin ot the
regicongd and sube rer-ional nnintoncnee centros,
to o enabhle this ceorvieo 40 {(Minetion ef'fecetively
at o villere Tevel.

Worls towarls YiCroingg wadntennnee toehmel gy te
e agsimulatel in time s port of the loenl
techniz ol knew-hoaw,

Jp=prade the rreevailing srciitirnad cennonices
thraush dmpreve! dnputs booprdse the levels of
proiuction sy ns bt mclt bhe vesie roguirement s
A Lthe populatisng ooy llor, Fire woad,
charcanl, Loy vhich cynoscqguently leals Lo
impravement s In the ataniard of living of the

laocal papulnti n,












