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] RONENTAL DEGRADATION IN 

THE LOWER RIVER ATBARA AREA 

(NILE PROVINCE) 

Abstract:
 

The Lower Atbara refers to the area between 

Goz Ragab, on longitude 350 30' East and latitude 160 5? 

North, and the village of Al Magran at the junction of the 

the river Atbara and the Main Nile, just south of Atbara 

town. However for the purpose of the study, the name Lower 

Atbara.is used to cover the triangle of Al Magran in the 

Noth-weetesBaak in the South east and Khor el Makabrab 

representing the southern limit of the area. (Fig.I). 

The reasons for this delimitation include:

1) 	The similar physical characteristics of the 

area in terms of climate, soil characteristics 

and natural vegetation. 

2. 	Similar economic activities rind land use
 

system along the river banks (east and west),
 

and the complementory nature of the economic
 

activities away from the river with those on 

the river bankrs that was mainly in the past 

maintained in the torwr of a "mixud' primary 

economy combining animal herding and rainfed 

cultivation in the northern Butana with 

irrigated s1riculturc on the river banks. 

http:Atbara.is
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3. 	 These similarities reprecent a stronr unifying 

force between the rivirine areas (east and west) 

and the northern Butana, although this delimitat

ion falls into three administrativ,, arco.s, namely, 

Ed Damer Rural. Council, Berber Rural Council and 

Seidor Rural Council. This of course could have 

made it substanti-lly difficult to collct the 

nc_sry sto titical date- if there was an 

orf-anized system of data colle.ctior, but the 

lack of it made little diz'ffoenc-,if any,re-,sult 

from ii norirg th,--s, administrEtiv Loundaries. 

Furth rmor, th- r,cent ehanr2,s (during the 1970's) 

of these administrative boundries also contributed 

to that lcok of st!.ti cticol dota. 

4. 	 Perhaps thi,! ruiost injortant f-ctor b..,hind that 
delimitetion wes the simila r signs and impact 

of :nvironece.tj. dofgra(l.tion that h-!- roen taking 

plac in the re over the last two decades. The 

a:-2e has bur;.n sucj-ct to the duel effect of 

Khashm el Girtha Darm on the riv.rine areas 

and that of rainfall d.ficiencies in the; area 

w% .from th,; river ,'inc,, the ,,rly 1960's, which 

is tak:.n cc th -as- line. 

5. 	 Finfally on- major f:-!ctor behind the selection of 

this ra in i ,rticular, is tih fect that .conom.o 

growth end d -vtliori.int in Sudcn has for the 

LEst 50 ,er. oP .::o -:J.L, end it seems that it 

will continu,: to b., h. vily dlpend-nt on the 

exi- nion of irrcertion svztms ,nd irrigated 

cFricultur*. Differe:nt stLI(.ies corduct,,.d, sugg%,est 

th,t the ex.ension of irrirpation networks ,nd 

constructicn of dms in most of th- arid countries 

http:nvironece.tj


-3

has resulted in many wdverse social, 
that were not
economic and ecological consequenc es, 

This meansoriginally anticipated by planners. - / 

this area it is not only possiblethat by studying 

anticipate the negative environmental andto 
of dam-based irrigation, buteconomic consequences 

also to throw some light on what could have been 

taking place, and may be unnoticed, in the different 

in Sudan.irrigated areas 

The Physical Geofr'aphy of the Area: 

totalThe area is characterized by an average 

75 m.m., most of which is
annual rain-fall. of under 

experienced in Augu7st and September. The climate is 

in which rainfall is negligiblea typetherefore of desert 

on the direction and
and its amount and duration depend 

as on the tempratureasspeed of the previling winds well 

is also well known of being one of the
levels. The area 

the intensity of haboob (dtst
highest in all Fludan, in 

of the area, its lack
storms), which reflect the dryness 

of a vegetation cover and the disintegrated nature of its 

exmnple Farvar, M.T. and Iiilton, J.P.(eds)i/ See for 
The Carlcss Tochnaloy Ecologvy and International 

1972.Development, Doubleday & Co., New York, 



Fig(I) THE LOWER ATBAR AREA 
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Alluvial and lucustrine soils cover most of
 

by the Basement Complex rocks
the area, underlain mainly 

except in the extreme north-west, near the junction of the 

with Nile. This north-west cornerAtbara river the main 

the nubian-sandstone
of the Butana plain forms a part of 

series that dominntc the 'hol c novth-westCrn part of 

is
As lor the northepn Butanq plvin itself, it
Sudan. 


&t first class
generally fl~at with li;ht clay Woils 

the north-w:estfe-tility. det n;ioratinl gr aduallJ to 

nilthlh ']nnn the riv .1Atbqar. at its auist the soil 

below socond class. In
£.ptility vraae,n,.ve", llls 

the Lowerhis discrlption OV th:' ,ivrinn soils in 

Atbar , AMoo) onsidr.od it as n mixed produCt of the 

a high
Piver silt lcumulition, acolian dcci ts and 


semidowa. Mhe veutation cover is atUrr'ace wash 

and seyal,in of' d*eset scruh, thorny cacia
desort, ,onsist 


and density
desert }rrassos herbs. The
and semi-.osur't and 


the level rainfall
 
of' these ir.ts:es varias qccordin, to of 

the locationoK tho mr io Pn'actois behind1/ This was one 
o 	 'Khashn el li'ba Scheme in its present place. 

"The Nubian Exodus", Hurst and Go. 
2/ See Hmosan Dalla, 


London, 175, P. 107.
 

ga, Shaaliya
A/ Sce Ali Ay,bne i- Investi ation in Un Ag 


Unlublished report, Hudeiba

and Idrisnb villa 	 ,", 

Agr. Resorch ,tnt ion, Ed Dnmer, 17P 

http:onsidr.od
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and the amount of water run off. However, it can safely 

be generalized that the density of vecgetation decreases 

as we move south iwuy from the river Atbara but it start 

to increase yi-;ain towa-dJs the inner Butana, and it also 

decrease on the river banks itself as we move to the 

north-west, probably - of closeas rsult its contact with 

the urban centres at Atbara ind Ed Darmer. 

The River koara:
 

The Atbira river revelops as a result of the
 

rninfall in the Ethiopian Plateau nirth oP Lake Tana, and 

as 
it enters Sudam, near Gallabat , it is ,,-tined bY the 

Setit, the largest tributatrv thait oscunies about th. of
10 

the river ba..in. Thu to tal l o' the rivernngth is abut 

C0 kms and :an eivevave ,vidth )1 mn ,ilor,.tre , alnthcu.h 

it varie coiJC.lyani sme times aind in some places 

its width i:,doul,led, (icpendimr on the amunt ,f rainfall 

and the nature ,W the channel rock surf!ace. 

For most .-)C its course in Sudan, the River 

Atbara is well below the f-eneral level of the plain and 

about one half of its course especially in the upper 

l/ See K.Y. Barbour, ThH Republic nf' the Suan. n 
georaphy. Universty of' London Press, London, 19 6 1,pp.
65-67. 
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regions is bordered by the Karab or badlands as it is 

referred t, by Hurst. 

The River Atbra used to contribute to the 

M5
Nile waters snme 12 milliard annuallV, 95.: of which 

mble'. TPhis represents about 13.4between JulyT' 'i Dec 

of the Nile waV.-Lters.- [r tha whole period Januaryo 

eJuno the rivor .i od to be .)lmj.' t :onpletely dry, except 

for the f'ev.: ,,.-p and water, [icl th.at develop, 

especially in th; I'et- p-rts at' thu ch.annel where the 

slope is vol at Lv l moa. ,,nt ile (- ee1 . II) 

The soson'il n'ture o' th,. river', the very 

steep slepe in its -nvper cur-e, the orusatction ot? 

these uppe r part a : hhiyj±h,d sill, content ot,' its 

water, hod ill c'aifbin(a. to [Ortm the 1 ansis t'or, ,and 

the settled life on the lover re;.ches of' theshape 

Atbara river. 

The hume elovation dirt'Crcnce betven the 

NorthernEthiopian P-latcu and thc' central ,l.Iin of 

Sudma made the srced and 1.ilcciLy ()l' thc Arbar- water s 

i/ Sec Hurst, H. h. The iile: '- ,,cnerrl ccount af' the river 
andl ;ht, 'til i tiJ a a" J.tB va-te ' s, Cofl.,iLbiLO 'w
 
aend Io, , 1 5 , :. 0
 

2/ Se Yah.!, hi . i1 Cita,, Lii IA ricu1 turat 
,, ( cd. ) A.'ieul] tuErlDeve:lopme-nt in julan, in Shi 


DovloTA.... nt in tIhe Su(i n, Pre c,, din C], the 13th
 

Ainnu-Jl Ctini'crence o£ the PhilQsO'piCal' Scioty of Sudan, 
Vul. '2, Khurto un, 196+ , II'. 5]8 



Fig(1la) THE AVARAGE WATER DISCHARGE OF RIVER ATBARA (1912-1942 

IN MILLION CUBIC METRE-O)
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t~t~ndily ~h Th ,L addition:, toh 
rel ativell- 'bhor t:dit aoe" s, th~e 4rve and h 

'.bal natu -o fthe~ so. ha ed'cnribut 

subeSt a-n t iry I o 10thstrengtheng 6'the, errosive 

'ower of,: the ivi er 'Fnd, its-abi1i tt pooo nd drift 

fall1ing ,trees fu cmt tip s a r esult, 

the 'concentration c,f silt~ in thle river waters Ipr ior t o~ 

peml ioo r-ore kilograrimes r.o silt Per 

anion~g 61 ieiil.tiuorbtesl,_otn of -its 

o rv Y~r wasprinoipally 
yerun o o!.Tek1ssdthborLix~ewaf 

apration rom 'the'srae d 

peclto into it's alluviail silt-bed.~ 

.T he:.nvironmenzt al conditionsythat existecw-in~ 

~the lowver At'' p , tthe' construction of' thle 

~-i s- siitdtte sp' ed o' -t~ 'Atbara.'le 
4.ydurin'g rthe flood, time an ~irt,:h eirection"'of 

SKhaslyzv el Girb a: d am' was about 40O kns~-per hour~.' &~i~4~

eeH. E H st:l5), -pc~' ~~-~'________~$
 
25/ Soe (1952' >~"
 

9ee! Slah tudis onthe NileDi:'El Th 
'nglo -Egyptian, Library, Cairo,- 1977 7in Arabic) P.14 

~/See Moharn ,,d I,,,wadMohamrncd, Then Fi~ 9Ar 1956,' 

in IPrabic) , . 4 

~j/SeeK- Barbour' (1961) ,Oi.cit ., p.119."~i---
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1aSb ell' Girb a Dom, is I arey, 6spoensibe. r th4 Tt on~
 

tac t iviti es'an was' fenc e r ef),ec ted in
pre 6.,.nt e-.nomic 

hepopu si~p "truc tr e~ and mobiity, , These, co ndi t i an 

cT aeall owed. for or anravhmosda eoi C ti V t 

niuyu in 4~ 

rou hut tije yea' ~ 1 stke b r o f com inn
 

th animaPl hu:b anidy~herdin _, ',ndboth 	 b~eing' 41i'wiagr icultur 

~-was 1 arg ely depenident on the, 6ext en sive, p r'e seUee0ft4~;:
 

bnching palm. (ypan
 

area,' -xhich was the main sourzce- for sdaf.,(the dom ...the 


suhasboi
eve's)' from which hand'mat tings dd'
 

~q~akets were- made. Besidea
 

theT.collecti6I:,hof the hug6,mut:O 	 Yota was 

oda fie '~ 

Swas-

~annually brought by the iirrhch w~ 


olor as a building materiaL- an. mnin-. nego
 

'o f Ed famnjer -nd,,Atbara. 'Fi shir.g was 	 alkso practiced 

,.wIey -'duriig,the flood season, largely, assoc ated with7 4 

--'wood ,coilec1tion. 	 ~, 

e.n. 

that :pattern 0of' >;~
U~oever- te or~kt -of' Khasbm el Girba 	-T)Pm' 

in.1 964 'as considerably~~i~~e 

$l-ife' through th v~arious'eonia changs it- Caused4-j
~~e 6c. l>k i.,4l
 

,~--,3k,,k~ k k 



chahges yre!,clearly~Qoccur in tihe area ThE se 

land u'se,,efemte~i oi~o~n c a tivit 1, 

p rsd 4 tedor Iphic strtu re,.,U~ th 

o valuS o9
-a1l indi~oatiflg thle gradual ofat
 

~envi.ronment.
 

fdi n cat or s of deterioration and the pr Pen1t 

4,rhd inesponse tO tho so6hanges5 ar~e discusse below 

throght~~Pi~son between the' conditi~onsbefor'e andy 

aJf'ter the erectio~n of the~dri First a general historical 

th thenic ~ baclkgroufld aboit settlement in; te areSan 


ruc tur,ofthe inhabitants, is pro vided: and it iYs~
 

dcition of~the 1populatioflK
folo~idby a&'brief 

char~~ 'ce~tC.Se~d~h of. theis'a discriptiT1 

4pre-dam 'economy, of 'the 'area heavily2 centred on the 

F7Fj ri'v r i ne land ~aF Thnt jFs' fol'lowid bY a de-soript- -

Pnlysis' Of 'thO typ-P and imegnitude of-.r 

Jh-ironmena oha± -s), a,,u~MMry-of thoir soco-coo(mio 

Con±scquencos nd theiF J'' ' 
aL,.prcr~tin,'by ~jloc'F popUlation. 

r,7V j'fthc t s t with Lrison"'of ep 

posent situatiolia, O~ s .6 f n,,;. r F 

~'": nald Eg rada1tion is,~ qU~lttivzly 'rriv, d at.;-- The 

.5u.3.rortrF~- is co nc ludI ' by roi'sing F,1nu m b,(.,r olf r 64. Pr h 

a nd qu- stioxi to bo investi ried,.and through e~~a~ 

rIch t- ' b uniy tho se -n~dic to rs and 4find lout,' 

M,- L: I o r(V~sir-,o:ckng' tattr nd of dogrEd,,t ion.ch 

"FF 4 44F 7 '4 F, 'A4J,-~~ 



2. ThoP ulp ition o~ ~t6ow -r' 1tbara Are a-

No x~c, dta c n be. Evo±n for~ the f irst S -ttle

..... inbl of, :t~bo4caue o&ftho-'rnui~c ous_, 

ppultion, but. tkier; is somtn e vidorcoeth~t suggestsV 

xti's txunc e f ~compl1oto s cttlad~ life' duirg h 

mr-h s no~ws to5 have mir'b du 'c unjiPoriod 

*plso ugg e st t hat the 'Brija omads of, 6ast', Sud n mer, 

4h'eve reeached this er a. in tiloir contintious sepxch 'for 

atz' and' pasturesI and sono5 of: thoem mih v~settled~pw 
~''in the area ~s, cultivators-

A nlumerous nurber'of t'ribul. groups. detend to't~ly ( 

ori' partially on tho rivore,Atbar and.inabi s' 'it' 


bak.In the uppe r.> softc riyer w find.thd
 

Bish riff, Nkfidab, Mar,-hdmby F~niya andKam 1 b, whilo
 

kvRrreetthe majoriy5S 
S1/, Ths ;,r formiulatPd 7s a ro a U1 t of:,a suri s~< 

Jof ov 12,V~ions 'with iiih5 bitcints, o~f 4theP~aroe. ove'r
ospoci.1 ly" y6adHpaj jIli ,Splh 

5~~om ofthe, exciara, swho, 'cxpr,. seoc tho~e~'vo~i;'' 
naunpu sl~iud~'and und ,tod pap,tt~d 

ii t,. _H ss o-. - t 'ai i 

Srom i oec tur, by.~jJlZai on, the P vo ble.m of 
tho Lowtj- -Ltbare,-dlivored on 21st 'flecrnib .r' 1983' 

"''c 

, 5$. 9 '5$s' ''..4''55,I5'rs5. 



f the popu~lati±on of~the lower parts, of. threiver Atbar 

T he aaliyiii are beli'eied to-havo ed to the area' as' 

4.tab).' s h rd 0u )t ivato~ o thi rea eas ndws fthe 

---Nil 6en ear -d ae m tpoabyinthe-f i.sth~Z~h 

1i9th fcentury aft er El Difteidar 'revenge expedi tion s that' 

followed the murder~ off Ismail Pasha,-,in 1.821.7 

$2.2. The Demofrachic Charcteristics:' 

, The area' under study is inhbte'q iy about 

80hosadsliviing in 'permenant illages on both 'sides' 

o:ofthe river and~sonmep. catte-red- cmp~s on the western 

&'.side off the river.' 

There is no detailed c6'u s or ery reliable 

stati stics fo h~'opul at ion,i 'thaeafd the only '-4 

ftj;>jenumerated figures, available 'are those, of. the' 1955/56t7 

c ns that was based on the Omdy2a'the smallest ~~~ 

Sunit. The 1973 census~ wis based on the a'&erage nume 

of household rnember'and~ the, number of housesineLh 

Villge.Twoother' ti' ates frteppl'ino h 

arn-/1 See -H'AAbdel.,Ati, The Impact 'ofKha~shf e1 Girba Dm 
on,"the Lower -Atbarn Area-Sudan, -Unpublished',-M.Sc. 'thesis, 
C~~ foir Development, Studies; University of Walesentre 


Swtnhea) Y'19.799. P1.3. ,- ,~
 

2This in fact, suits moat our.purpo se. here as-the area'9 
.un1e'r, study roughly coincides with, tho bou~n'drie's o-6f
.- Thth~e..Oodi~ ofAl Magnlan. modiya,' ,v-was,: an~- &~'' 

a consi t'ng 'of IwbNoo or more~Sheikh -~'*:dministrative unit 
0'- ->ships 6r, villages' under 'th~ authorit~oud 

IT' 

L-4 

http:Unpublished',-M.Sc
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were also mode by the Provincial authorities in 
area 

the method ormade forno mention was1969 and 1972 but 

mond. However these
these estimates werewhichcriteria on 

sunfer from the follovin<:more recentsources 

Ond the lack oC :mny clear
based on estimntes1. 	 boinv 

were 2p:ryplied to qrrrivo at 
statistical method thut 

those fiures. 

,vod incnnsistenciesvnrition2. 	 the considerqlc 


when thet'ir .iar-s 
 ore cmnred 

or ianure the
3. 	 they seem tV undep.tim'ite 

oton 	Aijifrent villages,viriutions 
the coml,ination of 

sirnilicnmt 

i.e. 	 vari':tiony rCrl ti. ro 

in out-mirrutionin the ratc of :mrd
dif'erenccs 

to neiihbouringolo ontion Mlv
nnd 	 the influence 

CTil ratc &l natural
,' .ssai, tltown, it' 


poput Xt i~n inc'rseos.
 

for 	 six
Table (M) cofntains the fi;,urcs <iron 

Al Magran, Gnngari,the ur'en n',nelyselected vill"vges in 

M,si ind Gorsi ( all on the 
El Qubba, El Omcurnh , El 


river), annd indicates the hu-re
 
western side oK the 

b'twecin then.differences 



VV 

Vi)1~eoT Ppulation :of, sixSetd 
Atbara krea in 'selected years* inT t hejLower 

8 
p ~ 195/5 l199- '1972" 97' "1 

hous 	 n-E ,-0" 

hold. fluIior 5., ,n 

72 D-rate (appzrox) 2" 

th(3 basis of the 1.978 samplo, being t no2On 

be made4 
most rcet tafibig,~sevt~lsa 


~:~ia) 3ofpbp~~ the oulation; is ':either<4
-~t2. 

ue 1-years ,Orer 4 L5 yarod ad honce " I

riycuflg" ofl>>'n'~''~,tOC~6l1Ult c bbn aescribeda4as	 ' 4e 

. in t ermvt o- a:>e1 

~(. all ,tho se living~i 
'~>f--~ ~ b ~ 	 famil ~iz 

household)~ is 'considerably hightin"ithe!Lsane 
4exoeeding -1. esnpr 

t h se ,4 s~ bl~y b o v ee ,differen t'Ii der a 0 

is 7. 2 per~on44 in 4AI Magr anl'y">'
-vlags eig it" 

wufl o i is 	 over J in El~ Qub a.4 

Sc)'the conomic dependeney r atio1 ,isfairly2 ~ 

~when' compar ed4to t~he
resnal (,5pesns 
aver4 n 0unihld size,' althougi~ il.i a 

njffrn Vilae a minimlum.O<64 Ifetweb'.~-~-

a bo o n A -Report o D2(the -o b4 eM, 
-- 4-t El 	

- r~'<j4'-'O4SIudnnfl c e'4-He adqu,-' trs E6LADam
of'4:-:44''4OLOWer LA tbara,.Nile pro v 1 

' Vmeoandum",onf the'o-Lowe'r Atbara 
44-44 '44Nile4-rovincic~A44-44i"i96 npubishe'd'-efl6'r'i192;.44he;-9T344..4i&

4 '41-'de~44~d 
4 

'- and-tA Abdel P4 ti, (1579')'. .4-ok 1 

onlthe basissofagrthr.a5i 'aC. Latqd 


'4 the 195~ Ce sus fg1rs'

''b) Anul, 

.. 44 

414.4/ 	 4~4~. 4.4 ~ g~'~~'"4~4444"V' 

%4 % '~ ' 44- 4	 'j44;.-4 
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persons in E Omerab to a maximum of 5.5 in 

El Qubba. However this relatively low ratios 

of economic dependence, that suggest high part

rates in fact might have obsC.ared theicipation 

high levels of.' unemployment. The reason for such 

lies in the unclear definition ofassertion 

"income earner" or "the econotically active", as 

it included any income eqrner nc matter how long 

or short the period of his enployment is. 

Comparing the 19 78 sample figures, with those 

of the 1955/56 census we find that, although the annual 

are almost the same, the average householdgrowth rates 

size has almost doubled. This indicates a hijh level of 

intensivenatural increase and it also sua:est an 

out-miivration trend, invlvin mostly the young males and 

on the one hand, the
probably smll [mi]ies. However, 

hir'h -rawth rates QP the 196i9 and 1972excFLtionally 

sirniiicent trend ofostimmtes seem to su7et a 

miqrtin into th- riverinre area and that may be a 

hazards' e'fect on the localrei.lectin -' the natural 

poyulation o ' thu mrith-a'istern parts of the area. The 

caused by
year 1968-69 witnessed the most extensive damage 

the excpti nAllV M.Ai 'flu:dinqu a the river Otara, and 

that dmaEc t-usad some uj the [opulation to move further 



.15 

tbra. That al so c oinc i ded- wi th the begining o f 't lie 

.dr nor2~t~hrn, But ana ,,ihen for tl'o first time 

y.nlong peli 

4 herding that was used to be pratie otbyth nom ads 
~r4 

nomadic grop ofthe Butana 'to' moveadsat ltld 

or sm-stto life niear~ th ieAbra.Hwvri 

Smust be noted' that. the~occuranoe of these~ hazard s, the L 

'~ resultant, influx of population' towards,~the~ area, E2a~d" 

probably!tba p01 iti cal row i't'c&aused. may> have influ en ed 

~-the estimiates ,of mein969 and '1972,an 

~hence the calculated grow~th rates.V ~ 

On the other handhe ttheV'ha9d7V3 figure of growNth V2V.,VVVV 

rate, (1.54);which i's fr 'belbw.v the-'national- Iaverag,~'. 

V' V 

Itwic
ppt in , iru ~e ofth pr citon syernd c is~m aeQ2 V 

V~~VVVV'uthriie conducted'tee surv'teys~~~ V~V~ 

IVVi. V i 

ando the thostoeasvsVr's 




With reLg rd to: the -sex a~.~o,~i ~r& : 

r a t1o,,/, 'acord ing to the 19 ' sampl.e 

re sul s i. fs r~ avnsadn but4 

~enormious variatons ero eancountered for the' differ-, 

* for ~~~tA~~e~ over~ 44 years, ~~u Z1i 

fohgroupof154-Yeae.Thimlnc 

in, letter' group~ indi cat ;s . the migrat,~nthis -:of Coour'se, 
io~fadult, ma1lc atu h loyal, of 'imbalanc&~ h 

~ been kept by Ighrto

44? population in the woorking age (Q47-7 (,Se~e Fig., III).~ 

2 sVp'hto2s h ave down thc. 

~The major, destinations, of tha se mgant a rG 

Ed~flaiwsiind' Atbarajtowns, to which mgain s m 

Su--to bc:i'of, apermanontntur&e in addition to Khashme1A~ 

01Girba and th~e jmchanized crop- production sch4*rnosa 

Sof teG-aif'r a'.,But migration, to th,--o, two'lattory

~~aecasse to ba a, suasonal. one, eithor,,during coilt ?at

i~ or a f Gw txumb:of ylears -'- on-~seasons for 

2
W~2'4v42 ~- U A 2 . 
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Table 2. 

Lo, er Atbara roulation: fee-sex structure, Education 

and KIari tal Status. (-) 

Both: Total Married :Education " Broader Age Groups 
: e GrouP Sexe by ae Sub-total:Education: IiJF.()r :,eaes:Females: " . : prour Ratio Ratio 

: : : : : :,. : F. ::
 

- 4 6.2 6.7 5.6 . . . . 117.8 6.2 0 

5 - 9 r 7 11.4 12.0 - - C0.0 68.3 93.
 
10-14 10.6 11.1 10.0 - - 88.6 57.5 110.0 22.2 68.9 104.5
 

15-19 11.8 11.0 12.5 - 2.3 41. 4 5. 87.0 

20-24 10.1 9.7 10.5 2.1 5.4 9.i 2.4 91.7
 

25-29 6.2 5.7 6.6 3.4 5.6 14.8 - 84.9
 

30-34 6.6 6.4 7.1 4.5 6.8 3.9 - 89.5
 

35-39 7.1 63 7.9 4.8 7.1 - 79.4
 

40-44 5.8 6.1 5.5 5.8 4.8 2.1 - 109.1 47.7 7.5 89.3 

45-49 5.5 5.2 5.6 5.0 4.0 4.9 - 89.1 

50-54 4.3 3.8 4.9 3." 2.9 3.3 - 76.9 

55-59 .I 3.9 2.1 3.3 1.8 - - 163.2 

60-64 2.8 4.0 3.6 3.0 2.1 - - 110.4 

65e- over 7.2 8.8 5.5 7.3 2.1 - - 159.1 23.9 0.8 115.3 

Total 100.0 100.0 100.0 42.6 44.9 23.3 14.9 99.3 lO. 19.1 99.3 

() Notes on the Table : 
81) 	Source : H.A. ,hd I7 Ati(1979) Or.cit., p.1 . 

2) 	 All figures .re based on a 150-household-based sarrle survey conducted in 1978 
covering Six Sheikhshiys that form the ex-Omodiya of Al I,1agran. 



Fig (III) 

POPULATION PYRAMID OF LOWER ATBARA AREA 
SCALE 1CM. z 1/. 
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The Probl emof Lower Atbara," A HistoricalI No tele 
its a result' ofK 'the 1959 Nile Water 'igreemnent 

-between.- KKp'K' __ -thit- _ la ,foioywed "by-te-o s 

ion of the"swan High- Dam, the inhabitants of,~Wadi- Halfa 

area (about 50,00) hadtobevcae.Aer lnhy "i 

inKKKdebate they were settl2ed :i h Khasl-iii olGirb~a area. 

cosdrto of ;various',f actor s,' the 	mstc important of~ 
in thie area and thwhichwer~ thelow popuation donsit 


K'Khigh. fer tility' of" t hie:so±1". WA dam' w&as con~tructed onlv>
 

the river ji.'uara at ±'hasme Girba village about 40 kmis
 

K"K'"'Kfro the Ethi'opian 'boarder, and 350K kmsfrom the- Atbara" 


Nile junceion, with astrg caaiy of,. milliard
 

K"KKK""'cubic retres,primarily to irrigat'th"' 500,0.00 feddans 

~KK4~K'h.KK'that was establishdadb K' 

toNew- HalfaL aad Gedari~z15 w)W) 	 Kas b a 
KKKKKK('Potentially 

N'r'K2jKoserious attemnpt has ever been maeto 

assessK'or measure the' effects" the 'dam can make KonK the ?4 

its immediate vicinity. As, for, the lower'K'K KK''areas outside 

Ataa6tho most effected area, along the K"'tbara-Iriver,'4~ 

it hs nverbee'ar 	 ha ofanyevaluation, f 

of.E a"rrgto2/ beeOsn l 	 rcie
K'KKKK""K 

SuanI'"' No aK' RecorK'KKn.<'~K"KKpm"it hanneverpSudan 
"KKK"7K'K"P.K ''K'K'KKKK'''K ""'"'j"'~KK~K~FVol'K''K"" 100. 

http:KK4~K'h.KK
http:500,0.00
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khashbm Iol. Girba Schuennei.thr by the autIL iL cs 

nor by the C nalg G3,ernment. With th&e 3mrceticn cf 

!istub'c8ThU' n normous econ-bii 'n s-cia-. ches 

t.- suvy 96 n'12~hose' 

pre
atiothe 
o ehm'sp lo et'd'herinfa~~l4 4, u h '-. o 

B~tanep~& pratied ec~iiiiat condir~&tonskthe inne was ri hen, 

>'WY"aLivi, ther~ with anithmap~metc thor 4 ncoe 

by fishing a patial',mng >inthe: o.od bed't y-ho-ivr 

Thre aire 'Adtbs wre~tirfr h'~If~ tn o 



a. erf cultivation n :the annuallyf~o edbfk 

of, the~'riven 

kbiaru Ianc cul ti vat ion imeitl ootegr 

~IQand, moStly 4rrig ated hyb ia.7 

cmap,-t cultivation on the nivez' b ed when it dri es~ 

d. Atmurx' ,,ujt ivat , n raifed lndso6f~ theitnthe 
nio thern But ana 

~ griculture' was typically subsiStet'n 

Pr~iced on familypbasis., The. su si stnt ,nature of: the~< 

Ssociebty seem to, have'been JImp sed' by the sesnlnau 

S~of the, river, Atbara and/irroliability of rninalinteK 

ar ea.~ In fact it seems tawihthethe,'vi bc 

~ technology, this S'bitece~e wa not ,es' 

ninwithout: the full utilli~zton1 of al2 agricultur-~~I 

al~poteni'ils in~the ae,n thismay~ also'be, th Z~ 

r .'s for the drastic changes cauised bYL the-. shm e 4~ 

SGirba6 dam'. ~r ~ 

~The 'yerar was. 0ev i d ed into thr ee ,,,aricultural ' 

A s eason, slf. jdaira 'and ihitw. In the seifi OOI 

9ito, AugiitYul tivati. on was -r est ij d, to th 

Ak aru: 1and, depended ont §ag6 irrigation 'and involved the 

oz',ouction ,o f (bulrush milt) and: some, vgetabls. 

damraea~ii i~gust-Nombx crops cul.tivateclwore2~ 

~melnly veget ables, dura''and lubia on theE ri' lands,''~ 

ASf i- iAWA9.~ 
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cut 	 'uriflg 

the;b1this sensfl', the cultivation wS~e9st, 

anci'or this-reno n,,
SdemDnd orIaor ~ geeral ly lowv 

subsiiary activities,se son fo-fi~represefltedl the44peak 4
444 41q 

ns' fishing Lin floating , oft6oi at' io n' As 
' such 

Nvm'rMsrch). it ''asconside6redl to~th sit%-i 'sao 

of working horsbebe..os iportan 	 sason. in' terms4 

and, the' ,crops grw It!alsemployedJ4Plubour force 
the kFru-~seco'nd rotation of farming 6n

44AUCreprestant the 

animal s, vegetables and~<
lanc13. LubLa and hesi for 

sa 
horse beens f2 4_r human food, 'onO 1 quite often for 

the major crops 4produoced. In 'ac.tt ion, wheat 4 ws~ 
were 
nlJ so grown sometimes, when tempr etur c 1evelb were 1low n2'an 

enogh wa~- was available. for. irrigation. 

agu (cucumber cucumis) ~ ;.~
Matciiatolof 

mellons, jon~4the river~bed,4was u4 sally'Icarriod
~and water 

*>out in March dr April, when th rj* er develops into 74~4-A
44.4 	94444744 4 4 

in Jn rL~lbfr po 4ols, to b~e har vested h 

use. of the moisture content §-4
thus mnaking~,,.flood time,44.4.4. 

be soil
o f tI'he,: rive 


r 'i e cult ivati on in 'the utn

I ~muro4 


depending on' thc,~
 
4 4 wV44414.as p actic ed in.June, July o r, 1,ugust 

,pr

~ji2 time of 	rainfall. It used to involve ol 

http:wV44414.as
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~ _ olo h
<yung m~le~TA"ftea 

the. star~t of the' rainy season.~t he i rhercls ater 

lth 'only grown f Pr fo 0 hl0thesta.,~Dhuiro d crop 

isrried to ft'ed anidmals ~during the' summer.. eason 

.<.

312. 	 Nomraclism and iml edn ' , 

h nolfl6d' and ' 

nt 	 ed.fo.ao r, 

semi-nomads"'in the ower#Atbara area accounefo 

The major4 ofo, the total populaetion o'f the area.' 
two, groups wvere:irlifferences between, these 

the, nomads. were largely cone entrE~ted in thea 
4 k"-~ts of the area around :and- southsouth-asten' 

were*~of Gersi' Sheilthshl', while the semi-nomads 
thei riverchanflel,scattered all-, overtqhe1,r 	 along 

to- concentrate on~raisiflg,th~e nomads. used 
camels and sheep while the smi-nomnds concentrate'~ . 

on sheep, goats an rlsomfe cattle; , T 

bill, 	 ' 

' 

ld 	 titjh of the nomarls'>~4 o 	 obviously, the distance. end 

mQjjy,,wre bothlongerithal those jf the scrni
tel a

nomdi Rs the nomas used to 4spend meso 

the 'nearest. of ' " 
in',Ale:Butnapastures and', wadis, 

was khor el Mak'abrab.7Aso5 sometimes nomas 
"'$ ~which 

move fo r far lonhg er ~.~ 
4 '' from the. central Butazina -used t~o 

the Atbara river cl'uring rrydistan'ces'towards 
they might oven cross tbhe river to -th~ .season'.':; A"' 	 and 

414V 

http:ed.fo.ao


wh9 ere 6s f rmzer s -e to spei Caonn oro 

thrlee ~monthe a' ay from the river 	 bcrke t 17ak 

a rr t W'nd al d anid 

d. 	 ali'hl h amiJly is 'ivl 4in henomaic~ 

-e i~4nvolved in,we 
tthe case of the scinmdi aiy 

d 	 o f, nom ads semi-nom ads to" theAthough 4the' ratio gnd 

, to tal populat ion, is very smnvll, theegroups Used, to' 

o'w prtio othe' -livestock then pr~esent,
-avr'hihp ino	 4,Io 

Sin' the area. Sheep,, cattle and camel , p6 lY 

i'lin, terms of thei~r num' ers,j were the main types rai se 

by these groups. Goats ~were heavily. eoncofintratn 

;~'tthe'~riverine areast and largely associated with' the, 

~-A~ et tid''pJ to'o'wth ,the resident part of lie~<"~ 

.1Animals:serni-nomadile'family. in" f act played a very 

', imp6rt ant- rol in the ec6nd micY 	 f of te settled, 

population. The sa; t sabiya and1 the wooden- ~' 

oh, anml 4oe (o'e'n1-completel de1ndn 

Donkeyrs -wero' also 'used for tbr eshing whea't. .Thesetr 

-- ,n 4 -manreands 
' j/'Soee!M E 'Abu Iin, 

S4djMob ility wihn
Ph D'h'iUniversity 

)jJ4SeePI.A.,bdeoiAti 

S,~'1~.-

FJ 

9~ 

trrpuot.4 of 	 -

A Survey.,d~nlyi of'apun&i 
oten ad -Central' .Sudn,'np ise 

ofLorlon (Beford Colle) 4 -

(1979) 'OPO-it.- p 3 

~ 4, - ' 	 Ox 

-\~A -i---- - A'I- -- 1, 	 -w 4 



F1 d Co eotiJnnj.1.3.1~hin and itlng ~wo ' 

~i~y~rnlpr rfion o the 

VO bli nt--sr urc eiving 1yeJYrfc, 

pol~t mce o aconsiflornble num'bor pf, tho.~ 

pcpulation.~ Besiles thes activitic 9 ufIfred .onumber. 

C~f problems such, as;~ ~ ~ ~ -j~ ~"j~ 

1. Being 'Seasofll in, thi roassB ci at onwtth 

riLver flood, the thing~ that ~madel it diff icult 

:f~r the peopl'e to' undertake them~ as basic '~"~~~ 

acitiv1iis, ~ 

the lack of trqnspv~tanabecof cl-mrts 

These t)fcr used todepress pices5 for, wood 
S2.' 

l 

an edtp huge Lhtsses of fish catch; lclmre~~and'aosadasneof 

Furthermore, the fishing actiVity in, aditionl to M-I
 

thieprimitive <means use,,i it, ha~d also: faced;
 

the problems of competit'ion from the ma in"N1e
 

fisheries that was.better in .quaiity cand higher,~
 
iquntity as they wecuht from a much longer~KI 

~ and perennial river. 

3.l1.i..Handicrafts:
 

The dnm trees~that were- pred mnan inth
 

Sarea- provirlec the local populatihn with q bu4lk.ing iK§ 

material ancl a source foqr hand mattings The ster) 

the tews'n~is still extensively used f 6n h 
'io~m tre wa 

areas.V 

I' 

'- ,roof support f~r houses in r,'oth urban and rural 

J, 
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21' the r1rim trec or s-not' was the ma~in sourceThe letaves 

rojpes. Trhesefov h::LnU.cr''Wts such n1Prushf !Piskcts !in(. 

mi0 -ee1r.elby vivo lin If theyithanlicrir'ts 

rci~rcect no m-air t2Fntri!but In ii' i'cinil ce. t wairis 

n ;'-ac t i - ctivity toethe l&l1;i11 c my 

ie Lailin the yu'at; it1ac;we e:teflt iic I!t 

V11 at %vjJo inl c-ai'iy Summeflru iwas !r',e~ticc 

ntVa1 , tha r 40,' o C' t ht liauschol.1sSny. I i. 

In :i 'ition to th1in somie ct' t, he mule inemP er's 

V the cm~lv soilC)C the a:omnuni t:, is( t, mae19ec; 


of the r'ivr -i' L vrlIQilitv -t' ['ire in the
 

are' c ctc' ots.i'pIt'ri this wa1"s
tcrvc 

1 unit e i'i tt i"'icuIl-y I)C tr nspovt nn,! the 

icItnm i nC .c II the i -if ea i I 3 ' 

area c! 1)c s. imnrizeOl aslnai m).yt riOit n ol ' t hu 

"0. *) vis:
 

I* I t Wa 30'il, u i e t coanoiy WithIi
 

hili e-ae t ii 'stCiiee
relaitively 

t~ii/ Set; ;,~c ~.Ot )6.) 

http:liauschol.1s
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2. 	 There were various alternatives for the 

indivilual tho-ugh largoly cU.pencant on natura. 

conri tions. ,*nimalhusbunry, fishint, woo . 

' hanOicra ts all were supplementarycollection an. 

ann rainfcV cultivation.activities t irriqatod 

or3. 	 The availability oV these alternAtives left no, 

a very short. sIack sonson for the householi nn, 

hence 	 very smAll .r no surolus labour Vorce that 

coul"' hive c therviso mir r ato, 

4. 	 The practice M Onse various .,nmic 

activitics WeOW no.iculture and the raising of 

lar.o numbers liventock, cven ,unoo: thu totally 

settlel pujula tin , ill. scem to inHicte some 

awareness on the 	pir, ,, thn inhbitnots nbout 

their naturil. unvironment that 

they lcmpned to cope with by strn''linj between these 
the 	mar'inalitv ,' 

difCcrent activities. 
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~~~~~ *vioealha si t a Aroa 

It ,'as -,ment:Lo~ned-reiioualyr tha tlhe, Lower'Abx 
area' al 1S, ntol the ~Sm-de'tci ic regio~ and

mngtljmov S,~-dsr
al1

amout' o6 rainlfa1ll doreases as One, o h0oe 


1-7%,va , o m -the- soutl- eaat- to Lthe notr we-st. Thi s~ 
gr. .al 'd0c 11nn :is indicatd' r~Vs~~ieainf all
 

SinAba' arid SaidOnavsnrge Ato' coi t±ied~ini Table 3 -beloW: 
22:'0 

Avorago ?Tonthiy, Rainfa1,,n'tbr an ____o
 

'Jn 'Fb acr "Apii., May'~ Jth eJi)U'.u. t, 7 Qv 
AtbaraO.0 0.0 0.0 O0 3 3~27 31 ~ 1~-- i0.0 0.
 

~Soidon 0.0,0.0 0.0,- 0. 0: 1 6 2. 0025*4~ 

Over the last, two. decades the amount 'of rainfall 
i s decline. If the meteorological recordsffstarted to 

rainfall: in the Contral Banais taken a9s an, ni at r 
f rhrt decline, wt find thttemnmmrcre o 

-it' ye'ars .. 90(9 as orsetothe 2alniuaas :i mm 
averago of 429 min.), although iain lo~saa~ldt 

pk: a a aftrade., It'has alo be0nri prted}U . 

thtthw& oraxpuiriohcod~ the worst droight in its history, 

I,be two enti1969 'nn 19 7SI 
1/ Soro Abbashar: E. B1. Amin, Tho~Basine oft. the Rive r4 

Atarin Sudn ~onal Study,_Unpublishled~ 
M'A. Th'is,,1Cairo, Univ,--rsity,- 1976, p.99'~~2 

Soo Amd Mohd.' El 'Hass an, The EvrnetlCt tq 1Ct_ 
Mvo nograph Series; N6.~,~fKh artoum, N evmber,191p9 

'e.Rapt, A.~, -The Sui~dan, 1in 'A Rapp and H.. Hollden,.,. 
Rooarh on Environinentaj. Monitoring Me thords' for 

SL andise Plrnn inArca rlnsLondon Univ . 
i"'r(oogr. 1 Dept. Pepers, ,No.42, 1979', p.47. 

'I RA 4,iiQW.'Z" 
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Two othor changos, closely connected with the 

previous one, worn also oxywricnced in tho area. Thes. 

were :

1. a considerablo incr aa. in thy intnsity
 

of des-rt oncroachmaint in thu arm:a. The
 

du urt Iin wiaa by
n dvana, d :outhv,'rds 

U. t.,..r 1975,1 /about 1OC - L. a.n 

thus covorir all tW rc unn.rrtuQy 

airin i..jldWinc.udin,' t,1',, .Cn (C iF. IV) , and 

2. 	the cons 'ructi o.' tho KUM hrni Q Girba 

dUM in 1964 that hnd its most sis nificant 

Of§.:cts on th3 riv. riKnQ irnds rnd the riverino 

popul ,tion. 

l1l th so, of courq: hoa cornbina. to -t,,rmine 

the qulity of the anvironment ,nd hone, thn tyr Of' 

economi c'rs.tiv ii a yr-ctic..! 1V tli iLh bitnts of 

tha ar a. in thip s..ctjor, .... avai cro mad. on the 

rivorinfd l,-nd My, , NY donW , it n2luenCed the 

and the char''o in th, "nW 'rl"conditions. 

an the- D,:urt Encro achme.t 
Ruconnqi:,'-1'rce' in Q:rn. Sud an, iKnirobi, 1975, cited 
in Erick Eck holm Wr L.st r Brovn, .lyr' a(ing Dosorts: 
Thn Uand En, ',. r 1 August 

1/ 	 Sa F. L-- ra:y, A iort 

of Worl l.ch aaerc 1o. 13, 1977, 
pp.9-10.
 



Fig(IV) THE SOUTHERN ADVANCE OF THE DESERT LINE 1958-75 
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R iv er:Ohanne1l4 ''Tem roion& o-the 
Before the -oo'nstrcin' el Gijrba c!En 

on oKas ~ 

itself, rcsultinlg invertical cut ing of the river bed 

~'~its2 surrounding areas.' Th'e.pre-danP picture~frie 

at have. 'resembled' 'a sinmpl ifi0o(in~'.th oir emt 

~form: of' the prese3nt situation Ain' its: uppecr2 parts ± 0e 

-$between Adarm7 and ;Gallabat w~her'e gij'lies.'hv0 torn~ 

t hkerib 1and<si'f ac o quite~etniey.Hwvr 

salthough the slope is generally steep~ (2 i.d.:i~t 

2/2 

speed was relatively,'.4442junction) and hence the river 

4 highit seems that the long disfance' cro ssed by :h 

and the heavy~load of 2both 'coarse' and dissolved~l4 
Sriver 

it used~ to t sot,'a~Op e t o cheock its~ 2 
.~"44-'2'mraterials' 

ictod '. tothe 'river boundri'es 4 ~ b~-1rvot±vb power anda'restr 

wi th 'an equally high, intensity
e ha oupledo.da4422as the proOcS >the<' 2 '~ deo sitional activities in the-lower, parts off 

22~ ,of' 2Rivo22>j242222222~22'.2 

2 to cqrry 2 
242A.44~ 22channl !'t is-estimated that the/Atbara used 

abou _3kil~r~wes f-d~sovedanderoded material2 per2 

evry'cub'ic metre of' water.2 22 

2.lSai(97)O~ip11

21,~~~eve 

(1 9 56) Op.cit,;p.112,."22..22.222 Se2.i.oce 

S Optcit., p,.164h:
2224442 ee El Shami '(1967) 

24441. 422.'.J2 A22 

http:422.'.J2
http:Op.cit,;p.112,."22..22


Aresent~h intensity, of ere sion bel ovi 
cc siderably, as' a result ~Db Sit as icr ep 9 

a. t he %rivercu ren~t neLan srg~~ 

of. the materials it caxzries 1?rom isuprcoarseL 

o~spedre cheolc~eecenthrat Could ha~e ri~ 

behind ~the. dnm (See section 1I.L.below). 11his" cns th~t 

4 'the 	 ower p'arts 'ofthe&riverchnnl instead of being,~ 

s Jcto both erosion and deposition in a some how' . 

balanced form, it became, largely.,subject b'rsin 

b. the relatively siiot distance'between the,~ 

~~'2Di and the "itkbara discharge area docut 400 kms),
 

together with the relatively steep slope, andI
 

c. 	 the weak composition of the soil which 

clay,f that weeoiial deposit edlconsist of-silt and 


by th river itself.
 

The intensity of hadcdam (land slidling) has 

of~the river , '~~ now considernbly 'increased on both bides 

disappearance ofthleadin~g almnost to; the complete 

the left bank .of ,the riveraerf ILan ds, a ealyon 

mo re profounl. Son Fig.channe 	'whre the effect is 

I/T slc-va'tion dfo,,c is 5 motr:,is bo twoohth tol 

of Atbara (345 ,M. and Saidon ( 350 M.)while the' 
distaico ba3twoon th-m iLs abot~.t 5OKms , 

2/ S 3H.A. Abdel Ati (1979) OP.-cit PP. 35 "62 and '63. 

P.-, 



A'A". 

.v2.Silitatin. 

of silt'hinCtleannual' accnaOlV.91tiofl 
7 	 - ---- 

7Khsbm #el. Girba d 31 	 has a twofold,;effect on the 1bvier 

hnnid it r eiiii e sthe f rtilit t1 Ovel s
Atb arfti'C'r the one 

siils ,-on the otho~r' reglucers the~
cof the riy~erifle 

it yet moreA~"otf its particles makingcliV~ovnnetctivity 

wterlad wi d 'eros~ionV.k Thevolurier able tobth 

el.Girba re sr~rha,amount of sediments 	in the>Khashmzn 

-'' 7'~1972/73,
0.46 x'lo , M - n-irisen from nilU in 19 64 to 

10 i2:the storage capacity from l.SXx 
-reducing'thus 

to about ,0.84 	 7.7 x 10 W3 in the same season anrd Thimm 

109 M3 in 1978. T te annual.
it to be 0.80 xestimate 

rate, of sediment depoits' upstream adlvance was '' 

is 
aout 0x6 M, 	 tbat 

e iatc in 1973 to be 

expansion of about 3,kilo
approximately ~a horiatl 

metr~s, vertically above the,~
metres every year an42 25 

o rrigiiin Slfa)A, Report on the2/141nstr 	 Khs/~e Giisr Reservoir,~anof iraReeVSedimentation Problem o~f Ihbme 
Khartouam, 1973? pp.4-7. . 

*~See. H'.U. -Thimm, Developmenlt Pro jects in Sudan. anj'P 

of their performaflce with' implication -for -zV 
and1ysis 

rai n:in rid lani(1manag~ement,ac 
U.N..UnivorsitY,, 1979, 'p.'0 .' 

~'' Nton xperimental,L./ See Sogreah;' "A PrQIO.jminar 
Flushing Progi-mme'vA"sFlushing Operations 	of 1197i. and 

Khartoum, 197 2,, -4p.L~.
of~1972" Ministry,,of' 	Irrigation, 

77N7 

thi7 

L 
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riwer beJi level. Furthermore Thinmn estimatesoriginal 

of the River Atbara 
that !bout 50 million cubic metres 

of this selimentation 
waters is nn'inlly lst us a result 

problem in the rrrv'viV. 

WJ. ishinL : 
, ams on thec."f'oct or' irrijotion:0upscThe 	 " 

by various scholarsfish 	hayw been anphsizeilo wstrea 


(1 sts . le ,llwinore .mons th.. problems
, 
on. 	ec 

menti:hned:

1. 	 the hin er,'nce ne up nn!' iofan-streqm movement 

,of fish. 

2. 	 the ohAtrue tion Prf fish hy ti tiin u5
 

rouimen ,ownstrenm

3J. the altevitinfn of the water 


N:' fish '.11m m'king use

by the Wn:40. tq ,iv,; 

essential 
r the saconsa s, hiftn A a teor th, t ir 

.jifl i ish as it .n,- Wn ni br. 

the rive. 
for 	feu!2C 

.V in t;h, nut rients lv,1 in1od to a 

i' the natr'.al lavc.4I. the al a'rstin 
This alson.n v.0atr valocA..selim, nt, tin 

th, , is21.ve2 rxron
in flunnocs th.,, notriants qn' 

! tin pri to t;ivity ,of fish, an,-'
levels an lenco 


finally
 

i," Soe H.U. ?himm (lCQ-J) Crci., r.l(). 

http:natr'.al
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5. the changes in 	 the salinity an: chemical 

as 	the concentration
structure of the ri-ar waters, 


cause the contaminationof salt in water i; ! no-,n to 
1 

of 	ftish reserve;.
 

fisheriesOf course m' U ' those apply to the 

of the River .t1.irn, especially with regard to the high 

Uii the in lower parts. However,silt content vaLor the 

nd a supplcmentas fisinF was nnlv practiced seqonallv 

,.ry source on income, the economic imact of its disruption 

-nly he seon ia ii'icant in associationby the Dam, can 

th. other aspocts or th, .c norn, "articularlywith 

Pirot the so , s naIity of'with razor! to two. thin '-. 

:ae hy P an to -ropthe riv er "n ' the lVI. the IeA the 

in the nmber a t:h3 in the_. lawr : n;a tn when it
 

Pl as sarines
is avuil ble it is 	in m:ost canes usa ,nly 


,isru tin or th kree.ing cycle.
as a result of' the 


sources, both
Secondly, the lo aora c thor incNme 


eaTricultural an! nn-a;Prie':Itar aT .Icnic', thusc who
 

conluct it as
practice ii ling the c apital necessry to 

the sardo n'luatry, tPr :xmple, rcquircs in economic bnseine 

thu aTesu';r cn iP the majority offar boeyn, :'An.mcil 


thece 1-,ints see D,-ssmamn,R.F.1/ 	 For an !elAbor".tin P 

M'ilton, J.P., an 'Premnnn,P. h. Ecolcicul
 

Principles Cr Economic Dcvelmen , John Willey & 

Sons Ltd, London, 1978, pp.191-197.
 



thed eopOla 14 h1 I s prob lY.h 978 i t Was 

f ound that o l , 0 0 f t%4' EoLel; r Atbar, pouato rely4' 

on, f sin- ntirly 4as the major~ source of con 

beoetec o f K ashm "Ie14Girba-u dt
 
t'~~beore~ he~ cnstruction o'dto,>
 

'd"r~ijfa consiuera.JQ amount of' falntcsfrom is
 

'y~uppqr course areas in the Ethiopi'an high land f orete '
 

Hi hlegBilanites Aegyptiaca) were tho main4 type s of, 

wood driftod by th6 river downstr~am. The natural-vag 0t'a-t-~ 

ion of thG Lowor Atbara areja itself consisted of domin~ -

troes (Hyphaene thebaica), tundub, Sut telhL kittir 7 
(.Ac.Mollifera) and laa'ut '0ic.nubica), 'in addition to th, 

A~~'date palms that were concentrated along the river bank@.,, 

Desort'and somi-desort shrubs end grasses were also,abund-' 

ant in the are a betvie',n Mlarzuqa end' Atbara east 'and west' 

of th zUvrr, decreasing in density~ towards the north and 

east and west%'.azy,fromn These taftho river. ______uded 

(Tamarix ophylla), Ahaskaneet (Oenchrus), nal (Cymbopogon~7' 

%;nervatus) ' halif a (Domnoslarpya Cyrosuro idas) and tabas,. 
Scrub),-

Aill thshad, their.., economic valuo'for th~e local populat-~~ 
ion - as firowood,- - - matcerial- a - - A-'-'- - building- and - - source-- -

~<~cash. The4 construction of4KhashD el Girba dam has'-> ' 4'' 

1/ Sardine indlistr Et' present,As~om -to-br,,practiced A'4'? '>44largaly by urban-based 'fishermenf rmainy bfro'm 
Stown,,, fishing' at tho Atba-Nilb" Juniction whereo thby'';K'.4

'~"cl aim, f sigi-oaBer andV fish is more abundant 

Fo mor ,talo a rpto0 e~tt ,6 , Soo,*4 

4~m'nA.'."'' 1, (1976 )' 0flqit' pp.:' 4118 

http:consiuera.JQ
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not only halted the flow o r wood cownstream, but by 

so doing it caused extensive damage to the ve[etation 

in the doimstream area. 

It is very1i'f icult to estimate the volume 

of woo. thit vis nually rif'tc! by the river Atbara 

as it varierd Cion-i 1crm1,ly fram one ycar to another. 

1-.2 kilometres upstream
At present i u.l!,l cfi: nds 

r'ull vii Ith -iV the reservoir, withfror: thc Dim on the 

daysthe rmaximuim aecurmulAtimn O)ccuLin: t the erC-ly 


Tis is imoc tcnt in
 
cmt tho £ so'dcion (July-Au<ut) 

rsoc t,L. Fir st the acemul ion of',oodtwo 


tion in the reservoir.
increiscs the tate ot" sC',iMCnt 

nd seccn 1:, f he remloval oTciatiins oi' that ':food, 

require the compi]ctc c].u,,urc eaC the Lam in ordeCr to 
2/ 

the rwaxinun hcight (468 metresT.raise the watoer level to 


Thus in addiiion to thc checking of £lontinFg wood, the
 

lower AtbarLalso slff'ers the restrainment of' both silt 

and irvi ,at:an water an honce the :Iisrup ticn of the 

Igr icul tuai!yc. 

_/ Soo, iinistry 	of Irripaticn Rcport on the
 
Prob.um r 'Khaslin el Gi rba Rosevvoir,
Sci imentation 


Khartoum, 107-, r.2.-S.
 

22ILiq., p.22. 



4treleQatflr: c~o.urnurudiFctilg 	 to.t 

)Uses afl( soTIotimos for, colmercial p.up0oe. This is,1 

~Kpart ic ulrly t ru r for the extremin cwor parts, Cloqc to:'~ 

4
 
7the urban area~s (El.Dntmer and. Atbara) where the demand'" 

Find hero the acAcia trees and , eveni'dom" J""for wood is high, 

treweealmost cleaare&1d ccmjlt el y. (Sao Fig. V). 

SIn addition to' this a consi(derable number of thle date A'.""i 

palms on the river banks, wqs lost as a result of the 

high intensaity of hadam. Furthelrmore, the cr'2ught of 

the 'the late'1960'.s early 1970' s put mnore pressurel on 

vorgetation cover as various nomadlic grroups from the 

to -move to wards the river andiI''7northern' Butana 'started 

longer periodn. in 'its vicinity for water, whilo?spend 

their animals from' those natural voetations. >supporting 

I t is well'knlown -that the combination of vegetation' 

clearance by man andl prolonged droughts is a primeocause 

of1;0.c rtJ, 1 cation. Overgrazing is also accused for 1 

I/ 	Thea ,-ctch map in fact indaicntos both th cleCarance .:, 
of vf otation andi tho erosion of the rlfld2y.'"q 

rDiver. 

. / See ~Rapp, Su~lan, lin Rcipp, :Noureau anO. Lundholn 
,-the 

41 1 Encbroachment Be Stopped? 

EC_ ical Bullet in, F ) 24 Stockhlrlm, 1976 , p'. '4 
"cxl'Cn esert 

''1.j" 
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sol. eraoion and c;usirp d,;:srtificiation in verious 

parts of th6 s.cmi-,rid zon,! in Sudan. l /  All thes

factors s. --m to hlv, contributed to th2 southern 

aCvanc of th d,.:rt lin., to cover 11 the lowor 

f'tbara carla. (Scee Fir. IV). 

1/ 	 S: E. Eckholm 3nd L.R. Bravow', S3prucdinc Doerts: The 
Ha nls of rTLn, 'dorld W'!',tch Fai-y rc, 11o..3, ju'ust, 1977, 
pp, 9-10. 
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5. Th(3 IMP'lications of Chainr on the Eoonon~V, 1 

wtrspassing down sra and the'. disuto of 

il'oating woo e. collection and fishin activitisa 

c aus Ld Lbyth, erection of Khashm el Girbad on ' 

tho one hand and the drought of~the lato 19 6 0 's, on, 17 
I< ha 'o thir; has combine~d to agitate and xe shope thi ~~ 

Sco no my of the lower Atbara. Here an attempt is 
Smade to asse3ss the implications of those changes on 

tho two pro-existing major economic- activitios, namely, 

5.1. Agriculturo -

Being the major oconomic activity, agriculture 

was tho activity most affected by the erection o h 

dam and the 6nivironme ntal changiethat occurred. The 

Sreduction of th, river wtrbheo of cultivable 

lands as~a result of orosion of~~tthe river banks and the 

drop in rainfall levels in thw atmur lands were the 

Prime factorp of change. The implications of this were 

enormous on all aspects of lgriculture including land 

ownrship,,the crop3 and cropping-systems employed, 

cultivation mothods, and consnquently,production relations. 



I "As 	 a result o f the cdntrol messures over the ', 

River- Atbara_4waters app iedbY theKhasl-ml el, Girba tdem 

onhg ugut -Octo b er) andl 'by&~''wrosrite t .hre 

the river is dompletely :,.> 
4'J''~January or at miost February, 

of' the wiat er pols dlisapp ear. :Ac!r y when most 

'<resultof' this and the variations~ in'the time of'
~ 

one 	 hand,, and the high in~t'ensity of' haddam on the 

,,,.,,~other, both magat and gerf' cultivation have ceased to 

'exist. 

system by swajitradlitional. irrigation4The4444444-

also had to rbe changed an " replaced by diesel pumps '' 

change necessitated b'yirrigation. This was 

a. 	 the limited capacity of' sagia.. This made it 

idle for over three quarters.of the year 

particularly wtth the high~elevation, of' the land'y~~ 

to be irrigated, caused'by ham; 4 

b. 	the continuous changes in the river course that, 

was difficult to cope' with by cha.nginlg the location 

or 	site of' the woorlen wheel because of' its bulky 

it, require in, add~ition 

44>> 

-size and the special skills 


to the high cost6 involved;
 

_1/ On t he main Nile the maximum capacity of' the sagin 
the 	river is at itshighest level

4 L" 
was 	 5 feddans when 

exceeds 4 2.5 fedE'fl'. ' 

- - but on average it rarely 

'4.4444.V 

4 

http:quarters.of
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c. 	 the loss of the Zerf" and atmur lands that 

a more ff'icicntnecessitate! the use og 


allow the maximum use
irrigation machinery to 


inl. Equally importuint it
of the availuale 

use the area that scens, i ; the intention tV 

c! the so~i a
had been ,-ccu;ied U tb r 	crop, fa 

bulls; in
 

-unuunt oF vo0(
a, robibly, No reuctin in the 

tar the constructionthe fuOOand .ivetcok in 

o t the I!'oun. 

of all t huxac the numberor' swa-i
As a result 

crabunlly replace,!
in the urea start c-U to 'Al,c].n(; an! 

table .4). But inspito oV th 
by diesel pumps (Soe 

r ths chn7 a, it haU L 
Ccon iic nvnt,s oobviu 

st rinic oram the inability
more scricdla consouence 

orat buy arm a * This
viast major LcW aK' vrucvPaofVIhu 

ll to the aneorgne, oCI % 1m,'nllri cl.sa, urevidin;-

L q 0 shire
tntinn - tt r t,Lr'qll " Porr fll

ippi 


th time in the ,re,', 	 thus
Croopifif 4;20, Ocr' Virat 

21<ts K iipTicton relations.ro-xiatin" :
lt'crin. th1e 

TVI4lC 4 

IPrPi .tI:nn in Lier AithrqalNcthon " 
Thofare an. nitr the 1 irh" D.nt 

- iton 

.Shy'i :]Pum" :Rain 
: cthndAs 0C Irr 

a f gryatr:in ol n-- tiWc7 ' 

Boorc the l'n (1964) 42 5 0 15 

125 10 64 
After the DM (1178) 

-9 +&540 -9 5.Di t'for em ( ) 	 -6 

p.61.
_/ Source: H,..h&al ;ti (1979) c., 
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in~agriculture as
'The secondl major change 

The chang e have ~ Cultivated.thtreiate.Ito the',crops 

a Mstaof the odder, cropso 

on o
and dur (.sorghumVti..nrej the

(Doocis lab.... 
e 'i I 'Ic::'>:'- the Iatmurand dura of 

ge.. f lands, as well as o 

result of- erosion,
The former as aSlands disappare' 


of rninIfall daofeciencies.
 ~ the latter as a result ylike lub: 
b. The drop in the moisture content of the 

adthe annual variations in the time
river bed soils 

river flows, led to a sharp
and course on which the 


intensity of' maa cultivation.
drop in the 


the
c. The cultivation of foder crops on 


1 

karu land that was practiced by some farmers to feed 

also gave wayto O. ra and other food 
domestic animals, 

the numbers of 
crops gradually with the decline in 

fact reflect the compotitionand this inanimals raised 


for food
between man and animals 

d. The thirst-resistant and low-water rdemanding 

areas 
crops started to' occupy proportionally large of 

for exam ple lubia,
karu lands. These include,the 

crop that is still grown on a ~ 
- ~ the only fod'"er 

ndroundnuts in ar'eas."WYsome 
7 relatively large sa, 

these crops is very small, its §
areaAl.though the undeor 

be cut '1/ Dura was cultivated on the Lgerf lands to 
green several times as animal foddler locally known 
as buttig 

M.. 
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i.,"
A~~~~~J AP V~ 1 

I its-part ices 0us edA-Vhcn~e~ertioll wf 

nd oc:s ittlt pro ducti vitY.p
tend~to reduce' boil 

a.Tho agr icul turea. c yc1 l s~1o,expcriledt'e, 

the damira2 <>-~change as cultivation, became restricted to 

oIarly Jday of the winter. That means season and the 

to the strongthe dissentigratcA soil becomes subject 

of the viinter months.north-easterly winds for most 

deposits of theThe eviftenco of this effect is the 

noW found. in the northernrtverine fine cla Iy soil 


the Butana, east of Ed Darner.
fringes of 

In a survey conC~ucted in 1978, food crops 

(Oua duh and vegetablos) were grown as the major 

by about 91"' of the farmers, and. occupied the 
crops 

largest proportionl of the cultivated land. This 

impl ies that the decisl'on regarding what to cultivate 

requirementsis largely influenced by the fa~mily food 

and emphasizes the assertion made earlier about the
 

animal, that was )<-'competition between man, and 

obviousl.y concluded- in favour of the formner.j The
 

Ati (1979)2! For an elaboration see H A.Abdel 
Op. c pp.64-66. 

4 
C1 

-



problem. of I and.,shortg sfuther stressed by the 

-decline -of- h auln friiya result -of-. 

th cotnosus~flt and the' loss of all other , 

mjneans >of fertilizati on' (natural traditional o ~ ;~ 

artifiil that a caused by the blockage of the Ak2> 

river, silt, the sharp drop in the numbers of livestock,~ 

in, te area, andL the poor finanlcil cofli.U.oflB of the.: 

f armersa. 

Another important change exper ienc ed wias 

that related to agricultural land ownership as it is.",1 

shown in table (5) below. It is clear from the table 

that the ratio o6f those who cultivate hired lands has 

increased substantially, although in terms of numbers 

land hirers are still far less than private holders.. 

Teroason for this contradiction i ttsia 

one that emerged from the, negligible number of lan d 

hirers prior. to the construction',of the dlam. 

-'C 
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Tabl3 5. 

of Plots BTfor? 
-and Afte r tha Dam. j/ 

L.<nc' Ov.nrshir and Siz' 

re of ovn-rshiD :lt , (in fecdda TT 

a 	 :3 3 .- . and99:G5v-rn-°99:: f farmrs ..... I Uri 3: m_- :-	 o -v!r 

zB or th3 	 d a71 
4 3 	 64,7 15.3 12.7(196:) 	 69 24 

Atrth- D,.i 5S 31.7 5.8 3 70.2 13z5 4.8 11..5 
( 78) 

Cin.. -io8 -32,0 +45,0 0.0 +8.5 -11,8 -62.2 +57-.5Dcgr=. of 

.1/ Sou~ec: 	 ('or~i>:d f.,,m H. -:bd ! 4t± (197c), 0c. cit., Table VII 
a r, - - 5 62 and 63. 

........ o gistv3r,-d lands that
 
2- used 1: local f ar. rs; c s-tFLy si u-t d awaj from 

the river a ,ound th., various Khors and Kay F.,t (water 

_nca.tch ant areas) that :>vlior in th, nort:hrn Datana 

sur'-if roi2wn seasons, 

7.3 
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-
-, ,11,,11',1 111 III A , 1, 1111111j II I I' 1, 1 1 1 1 , 1 1 1 ,, , wa h ntherts ie fcliae plt fi-4 

198 The~"4 n amsz nditniyo -t3uto 

privateyr a1'hhpiaownershieepand oerthante lossa 

of gh t rndatior laoIs, bydrmtrsalpoputio inceas 

+++:+++an+the o Closelynline tfh+anis+followe damluec+ +nerctn.~ to S, 

lthhueoic spize, lond oerlan oh'rtin1 sele tatof'

foldthe darationwodstictn groups, tothsn losealy 

++ :+ + and + t he+: s ellfinggo f l an + t hat+c oul d be +c aus ed +by+migrationY 

wa'sothe ndese inomthe sirteof cutiato etle fbo 
ofgefanatu lands, +++ po u+ati increasby!ntura 

thn averankof 3.5e eanso intri9uteto.0 preaseinc +' ++' 
+ + ++ 44 '~i++ a ++++n am+ ++!, 

+Ieb t+s . t h e s e in t erPcon n ec t ed +++++;'++++:+d++ : Bo t h Of + c hang e s + in d ic ate 
)i+i+ L? <'4'4++ia4 +tii+ iilune+iinieiane , (mainly of++++n ++,+ + ++ +++ lands),:ii~!++++++ 

'++:++++++++ +n++ ++ + + 1978o Thefrmsentirnein +a+++++!+,+++++ + ::++ + 4 4'! 
4 and ++the+?m+)+ of lan caused m" 

famde on,anitn ast ofrs 
++} ++: sellig++++++ + ++ by++ /+ tha+;t could'be +gration,+:42+,pis enivate y be i slotduloweshipl caou ,1 

its eiebeoplhdmAnother thalpn t lon 

thue onomic , of the + seelem e'nt :sie' land++) ore in ofi ++ 

debts Both+of these++, nict
ineronetd:n, 


.. .. . . . .thfrato of two soci o s ++++++++ ditic an+ ++p+ +++ + 
increasing group+++ + ++ , + oldes an hirers+ and an:++of sall + + + lan ++ +++++: 

Migrati.....on+++
,++++++++los +:+ lei-iri ++ + !++< +++++++++++of++ ++++ + ++++++ + ++i 

emerging +lass +++:incoming++++ m+,++++++ +.of++,,+l+andl and the ,( +"4rds ++++ ++ ',++o
ofsom ncmnd from'+++++.:++o B to++,++++ ++ ++++++++.++++th ten tn settle+++ by.++,.'+...+ 

thrve banks,++++hav alo cntrbutd+ +;+t th ::+;'+ + +presencem + 
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agriculture was tho roAlacement of traditional tools 

selin.a, Lussabiya and the woodenand implements such as 

plouvh by more mol ern equipments such u2 tractars that 

lly with thu increase K landlords and
increaseq :-r uiu 

It can thus bu sail'. that, thepyrivate ncheme owners. 

,Inn 1 hirinU an! rontinincrese in tho Tat ;Lnsity 

the use o.P .aM lahourel's anC the hirinq. oV mo,.irn 

s and tr ctors) all le to
avCriculturl tc hnolo ry (u"m 

t,1"sci '-sqvfic incy of the farm
the hreakinn 	do('i tf' 

tho: p 'ost use! to operate an its owrn land
unit tint in 

usin, family 	 labour an privatoly o'ned '.-ric'ultural 

eq'-uipm ont s. 

5,2. Livestock: 

It we'ns on tione!a;Or vioin'..i thA ttheo numbers 

'':ve -vA tic'Ily over the lost twoof' livesto k out 
n


0:- !' ', 	-htf Cr m the latedclde s. 7nlor MiK; ! 

.ih adi'.'m.'' s I-,' r'tian N :.h 

to occu.v the eixtreme 

1960's n,'&


other nmi Tin,sO t at use! 

suthwardst t],PBut.'n, starta to movenorthern 	 ;rt 

, r e - ,:'. thu n; ','.:cA' in.-: aroun-1turcsiuttinn 


'.! ,l ,u .,t'it' . In fact thl( heavy

wva.i el H 	 in 

K ini enous on. incoming tribal groupsconcentr"'.tin 


around the few w'itor' pointsan the r; .
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Tim 	 s ncoLm i t overgrazing resulti nS8a( 
"a-'-" *~UmShdida nd the co 

fr' te -imbthaelacest+prnom/and ratios 1,41's, been,: 
ale . 

accusedj for -causingdresrific'~ai o tnrrS'
 
1+,!eI hItI
Vud 	 1area, 

'a: &On ,teriverine lands, anim al sdeer eased as ''~' 

~mentijoned, previously grad'ually with the dimini shing 0 

fod,,+'aifdder production and the demand for their power in 

ratio settledl populatioAJagriculture declined. The Of 

raising animals dropped from 8)4, in 1964 to 65;3~ in 1978. 

the drop in the averageMost significelt,perhapswas 

'anumber of animals raised per household as wilibe ehown 

a~'aa later. A large number of cattle died during the 

1968-69 season when an epedemic clisease, locally kno wn' 

el Hud, hit the area. In fact about one third of 
-,as 	

,:++,,,+++++. .... .++.,++,+:++++e..e................
..... ....... 

'a~'loosing, theirthe population surveyed 'in 1.978, reported 

herd during that season as a result of' the dise ase, 

thirds accused water shortagesbut the remaining two 

and poor pastures fo'r that decline. This seemato 

indicate that water shortages and pastures have 

influenced the nomadic and semi-nomadic population that 

represent the 'largest proportion of animal owners. 

I/ 	 The Northern Region, A Report, on the Natural 
Resources and the Development of, Nomads inShendi, 
Rural Council, Ed flamer, Jan. 1982, pp.13-1 6 . ' 

a6 H 

6 6
~"'~ H..~ /SeAdelAti(198),Op it., pp. 69: 
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El Sabooni mentionelIn a report in 1969, 


a total of 11,965 henls of' animals, representing
that 


about 93'j of' the animal we,alth of ,1 Moran 0me E,
 

1)69. Frn table 6 below 

the 1gist ac ct'.,h -mon-. the Sheikhships 

were lost betvoeen 164 1n 

it is clear thaft 

anc. go ats 
was Gersi, that ,v:e,Utsicllly a heraie area 

amn}- the ri a nimals. This,were the lcLeot hit 

,.asn't enormous,does not moan t lia t the l 

in cri area vris 85.7, anL over 90>, 

however, 

as the loss rat.ii 

6).
of roats "vcr(o lost, (Scee table 

69).Animala los*t in thu )o.e! Atbairo_ )16)p19

, oats : loss' 
C!ui:el.; : tottle : Shec

0 	 1 2 1 : : 1 :2 :Ratio:hi: 1 2 

Al 88 - 1 6ir'in(18 7 755 48 
;! 

96.6
9 .9

.l..b. 9 10 84 5 78 L),.9e -) "8 
El CGlbb 


555-8l :,) 5 91.5
aTnor,a0iJ 1 2 1140 
B 92.919 1 1-4 10 /IW 2 8,) -

El Bel 
ElI C¢or~ah 5 - 154 1 78(,85 - 97.7 

27 10 87 93.1
Utim Sunta i 	 - 7 - 507 

2 46 - 706 52 1210 255 85.7
Ge Ia59 

Al Ma7r arl 
Omo"iya 204 8 516 2, 4947 22 5998 .. _95 5 

Lo s Ratio by 
06.1 C,.8', 95.1 0.4Type 


L1 12 112 
 95
1()811- -: No. 

. 97.7 95.6 97
1oss Ratio- . 

•(1()bc 1or the: 'Oun , (,) al'ter the oi
 

'4 ri:,iore; re base) on an als,,amrtic 
n of a5
 

- TF e .Y 
on,acn the 196) 'iiuresannmi1lo,; rate 


I/ Seu T 0: A Riepcrt on the Proliem.s of the

1..
Sboni, 

,th are, i.c ,,in Hearq-rtera , Er) Dmer,Pr a--ow-er 

19/ (in "
 

2/ Ibid. , r).4. 



~49N" 

'Al1ho iih o ne doubts whte te lo~~~a{ 

Ibg aS that r eport ed bY El, Sabo'oni,. rioi evidence to'~.'s 

p~diSpreve .it is': avai: able. The. drop irthe numbe 0 f 

~iom'iias and seinomaftd s quitennot i67ir+~-
s', - s o, ro s1productivityT and quality "ef anima
 

thesstanicel has
 
the long disnc ad
y><~4~'eef negat ively, influenc ed, by 

was

'i durations they travel. Furthermore, in 1978, it 

'~' found thiat about 5,: of the~population r1oes not raise 

any animals at all, which is quite stranTh_ by all 

for any rural commrunity in northern Sudan.
k~'standards 

In summar'y,however, the massive reduction in 

in the area as. ,indicated above, 
VA 

the number of livesto'ck 

can be attributed to: (a) the epedccic of 1968, (b) the 

and semi-nomads southwarrl-5 towards themigration of nomads 

inner Butana, (c) the large sales of animals by the 

settled population under thepressure of crop failures 

and the loss of' other ,income sources, (d) the death 

and e h oknircicnce caused by the drought 

thveed rockin stprices of~ grain (r2ura) that is to be 

partly, by tho salc-i, of7 livestock, For example in 1983 

a sack of dura was between 50-60 Sudanesethe price of 

in the same range. In
and that of a sheep waspounds 


1984 t he clura prices shot up to LS. 150-180 while *
 

I, 
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a-esn~'of ter-'an-
-hihr'a grai :cme o aan 

livugt hktpricestc ' ~~ic~eel a 

derlinedafovr teamlstofe onthsurndearothe pare pointsa

a- mad and sete pouin a-rclosedaQfpetn to lthej'lbra ie., 

These lejt te ivtocr a f Wste rn Buan noad are 

ndth betweenen - se 
of-~I Kha-, a-el -a< a a'hme tao- drveti a nials 'around

southaen'-a-- ofa-, the art u 

a-'~ aso doig tsevarious coflit bdtwecna voarious ta the
 

- -+ia nort-wespoplaioe ltonseocrings wateric
hl of a-etahi'.thet' efe ct,. htmara-aons a- 4"BWa-ayaaosettledaforo m aand 
a compenled derma oua 't r -- a-, -aa-aaaexanio 

r 
Ma-a-a-a'a- a igheanmlou eotherat ad ta sandthosebewn of NorthernB 

: noi++!+? o:++f i.me. lowe AVtb'+ { +-}rth-west the But+aa, t he W ara,+ ;,++By ++ '+ {+? 

pouain ciset-o fathes 

Thesefin lterdoccuratherinnler Buanohenomads ar vr 

nomad and settalyde ntbaadier
 

+
'a+,he l+S seaso:++ns know+++++nbe-+: time;s+!+i 

hi:+ anial +sales, :so+; the nomads+pre fer :0?to stay ;cl,. e+; : 

+a-aaoccurT++ ong! dry ar to++++ of ;+! ++ Atbar,thspgon it condlictoswihfresspca
 

aaa'+++ 

'a;+ Sinc+++++++++'a-,'+ o +the market, +:at;Ed +Daner,+as, l ong+ as+po ssible. ..... 
of KhssmeSeea. ,h Gran sad , to-iEdriv their) anZial around0 

-a and wtBtana-, is fatcenomads~a-i- deep probably ,!oo ?i,:!;i 

a--a-a- Atbaa,+.t hus , go ing into co nf ict+s ++wiltha++f aLrmers e pec ially -a-+;' . 

- a-a-aa '' 'a ..... a-a-a-, :+:: 
laaa'aa 

aa-a-' + -Sh a++ +++:++++ ++.++
 

<a-a- he crop damage occurs. - - a
 

++ f',++++ :+ 5+' ++++a-ad+ 

:++ +; ?+++ : aa-a++'a-a- aaa-a ++++++:++++:++ 
; 

a 'a- SeoM.h;+++a fa-aaa-a- :++/a an'maIA E El: Ha+lO~.(17) pc:" 

'a- a-a-a-'a''a-a-a-''' !+"++:'++++++++ +i++++ :"....++'+ h,;+ ++++++ :+'++ .. ..... .... 

a--a-a,'++'+-a + ... , + ++ +++ a.'++ a---a-a-a
a-- a-ia-a-a a-a 



.- 5,1

6. The Economic Significance of Ecological Changes 

Tn 	 the Lower Atbara 

of the magnitude describedAn ecological cha-YC 

influ_nce the overall socio-economicabove will obviously 

in the area her; that change takepatterns e::istiq-

.. s reflected in theplace. In th2 Lower Atbara that 

various ;o octs n' the a(ono-myT mot arke dly itLut I-

of wconomic activitappeared in tho channcs in the t;, as 

and the demographic structies practiced, incenme levlu 

ure, that are diecucoed .2 lov. 

6.1. OccuraticnA Chlo:s 

The chatfni' of econu::ic activitiab was a natural 

resyorse 	 to tho chOrevi-ir .n.irenroantil conditions that, 

ed the droy in rains.'ll lvels as mrntond e.rlier, inc tu 


ab:sci~d the drop in
and th. chrin .i nr, -'1] Krid that 


o, rs as ' ii as that of
the nun ccr of j iva tock '.nd its 


1 7 llow .rovi.s a summary
the farminp' yopyl tion. ,V0le 


c.hi ,- th.t ornsurre d in th, area

of thecc ncC'L:,aatio-n"l 

tetwen >K64 and 078 :
 

'fable 7.
 
i,.ajor OCcu, '.tions in the Lower Atbarn Are a
 

and 71"7 

of Ec. Activity: : of ?avuLatioOnlegad 

IM 4 7 

:Type 
____ _!__19 	 64 : 1978 

2.0 C9.3APricul.tur 

lmacism : Anim al hie ra i..j 2.0 0. 7
 
Fi shing 2.0 0.7
 
Wood cuttlnr ' collu tion 0.7 0.0
 

0.0 4.0Commerce and Trade 
0.0 11.3Handicrafts 


.. 14.0710,-e Labour 

A activi. 100.0 1
i00.0 

the economic activities consideredNote:Thes.n rurosent 
Main" by th, popition and ' larg numb.or might be 

activity.practicing anrotaur activity 	but ns a senondary 
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From the above table the following can be noticed:

population experienced a change
a) 	 Over half tha 


of occupation,
 

(by aLout a third)there is a macsive reductionb) 

in 	 the farmingw population ratio, 

was a subordinatec) the handicrafts that only 


or a source of extra-income in the
activity 
into being the major

pro-dam period, dev.lop ed 


over th population,
activity of 11", of 	
/ 

d) there ic a zubtantial droa, ii the ratio of 

or herding asthose practicing norwdism animal 


their major economic activity,
 

of 	 tadC a; major economic activity
e) 	 the rrosencrc L a 


in th arc far th. firslt time, 2 / and
 

incraas,; in the ratio of ,xage-lcbourf) thc 	 ..:norouZ 

that is torl thaii trip:!lild. This is one of 
erc 

the most serious oconomiic and social conseque.lnces 

of 	 that chn. ac it inf uunlc: income distribution 

and rjflucts inccuc[iti.c in lacn distribution and/c 

owno rsh l• 

a visit in 
l_ 	It mig'ht bL irt.ar stij to not. that during 

it 	 .is fond that thu Sa'af, the main raw material
198-4, 

are a 7 usually bought from
for h! ndicrafts in thu 

it supplicdEd Daricur urban narket, for whiIich is from 
tbara.cI 
of trading altogether 

the 	 ulJer aof the Piver 

2/ 	This doesn't nean th: aU.3ncc 
, 	ut it could have a.xistd as a secondaryin 	 th ar 

job. rioV.r, this might be explainud by the close 

to the urban markets of Ed Daaer
location of thU, atc 

iconomyand Atbar,, the subsist.:nt nature of the local 

and, probably, the lack oi an.y markitcbl3 surplus that 

could have .nccuraE:-d the growth of shos and local 

marke ts. 



and Distribution
6.2, Income Levels 


The disappearancJ of certain economic activities
 

in the Lower Atbar,'., and the shrinkago 	 of others, has 

in the level of
real drop in output and hencecaus-d a 

the str-ndard of living in the area.
incomes and 

decreased 
According to El Sabooni tha ier capita income 

following the construction
in the five y,ars immadiately 

d-m, to 49.7 Sudan se pounds in
of 	 the Khashm l Girba 

!/
the ldam. Without
to 137.6 rounids b-fore1969, as o:roscO 

Ch: s in crop prices or a4rY 
any regard to inflation, 

the j-or caitathat couldi hav, influ.ncedother t':ict,,r 

(about 64,%).is 	 substrntially highinborn.. L.%vA th. droi 

Although th;sfii.. uras contradict th. astinatud number 

of vo,.ulration in the sa;m2 report and ,l though no clear 

of incoi-u or how it ws calcul-ted is provided,
dfinition 


the thing th.at could hav, made th.- results loss roliable,
 

. d 	 in 1978 se'm to confirm El Sabooni's 
a surv,,y conducte


wy. It was found

findirtgs tirieyh in a far,/si'niific ant 

that :

a) 	 56, '/ of the -oruiation in 1978 arned under 

100 Sudanese pounds3 por ,-ar, as opposed to 

51, in the s1:,:: ircom bracf'e t p'rior to 1964, and 

j1 	Soc I.A. .l S:-hooni (1961), Op.cit., Supplementury 6, 

p.2.
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b) The incomes of about 9% of the population has 

from ov.-r 100 to under 100fallen down (mostly 

pounds), in contrast to the increas,.; in the ratio 

of thos., -arning over 100 TIounds from 5.3% in 

1964 to 8.7% in 1978. 21 

The erosion of middle income Croups usually indicate 

the rising inequality in the distribution of walth. Such 

an equality :s mostly induced in rural areas, by the 

to facilities,2' whichdifferential acc(3sT rodern-sctor 

becomus mur: :itifctive vhen the roblems of economic growth 
are c cnu 4 nviwYronmental conditions rath, r than any 

other factors. Thc auccss, to the r.!ltivly modern 

tu chnolgy, attain,,d i,y sm2 f the be 'ter off section 

of 	 thu po)ilation (Iump o,,,ners and landlords), that 

resulted in further income disp-ritics was induced by 

the into r].a7 of a nun..r of factors, among, which are 

a) 	 The roplac-,wia nt of the traditional Slgia by 

di,,s,l pum:s as the former failed to cope with 

the changing circumstances caused by El Girba dam. 

b) 	 th, low incomes (ca,no-rarc by the majority of 

fern! r s a a r,,sult of t1,: shrink e in cultivable 

lands and the declino in the non-,agricultural 

income sourcs. This in fact made thu dep-nd.fncc 

of small prod.uc- rs on ru;iquowners inuvitable as 

they cannot afford to buy the ir irrigation machine'ry. 

i/ Se, .A. Abdel Ati (1979), Oi.cit., p.77. 

2/ For an ,-l.borution of this, so, G.D. Coleman and 
F. Nixon, Econorics of Channo in Less llDvloped Countries, 
Phillip Allan Publishing Ltd., London, 1978; Also 
M.P. Todaro, Economics for a Dv-lopTin-, World,Longman 
Group, London, 1979. 



~C) Th3 h.g h 

sb~~mall 

i.nts ty of1 land sa5le s unde rtak-3 fl 

holders and migrants "wow pr ss 

uroconoi a szr Qf thT plo0 -0 at d his in 

UOmrgfcofom lanidlords who amalgmatcl- a 

hum b3r of small plots to hira th m on,share 

r basis, anid, 

-'d the~ policios adpc, by teproviincial 'au thor t

ies at tho time, in its attampt to re sceth 

araa. The affort was~largaly one of rolief ...

op~iration but in so m3 cases it involvad the '> 

*issualc. of liconoos and provision of fnnca 

support to sows agricultural schome owners., 

t 

' 

6.3. flmographic Change s: 

From the previ :us discussion of the pouato. 

characteristics, it is clear that there is a high rate:~~~ 

of outmigration from the area, 'imposed primaril:y by 4the I 
environmental changis that occurred. Mgainis 

<4yj. 

4"t' 

I> 

K&'' 

indicated by th~e 2lo'retes 'of .population growth as well>~I 

as the imbalanc,:- between the two seIxe s among v ario us egs3 

groups (See Section 2.2,). Migration in the .lower Atara 

involved two forms of. human mobilJity, and these are' -

~;~~' 

I/o a elaboration SeH~ 
"pp. 8082.~ 

be ti(99 6~ i 

.~~,44.4*444 ,-i''' 
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1) 	 Migration involving only a part of the family, 
mostly the adult males, and these are directed 
to Khashm el Girba Scherre area, Ed Darner and 
Atbar, towns, Khartoum and other urban centres 
as well as abroad. In this case migration is 
either seisonal or of a temprorary nature. 

2) 	 The movement that inwolvo s all members of the 
household and this is re}-r~sonted by : 

a: 	 The riv, rin cpulatiorn who lost their 
lands or their econo.ic b ase in the Lower 

Atbara rca for a ,maon ,r another and 
moved )utsi(, th- arc a, mostly to Ed Damer 
town. 1 /  H ro mnai. i ty is both ,eotraphical 
and occul-,iaional -s it involvwas the change 
of econor::ic atutivit',, and, 

b: 	 the nomacic -ol-ulation that moved with its 
lives to c : ,:.uth,'';r into thoc Butana in 

s erch for t w.turi- -nd .ater. 

The selectivity of' mitr,ration in terms of age and 

sex, has oLviou::ly l:jft somo implic-,tions on the ay. a. 

The males mi, r otion hal.; contribut dOto the decrease in 

the intensity of ,arri- s, thus increasing the marriago 

age particulo'iy for ,1:.,,oan. in fact in some villages 

economic conditiotis has datar-;orated so much that marr

i ae takes oL, t (juite numlrdo of Injlace ,.o r years. 

j Note, A very large 'ro ;ortioui of the inhabitants of
el Free' al Gadead rsidcntial quartar in Ed Darner,
have tht:ir origins in the Lower Atbara. 

http:econo.ic
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- -T i -e -ee 3 4 ciiy -i rant -- a so: hada- aa g'dtiv 
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 ~ eooys i ledt asreutotedntan.-~ 
Prdctvt and toa ~ the ~ - r as intenmeso 

aroamasi~ o'high taenit led to the compltfie~ yepuare , 

1 ion o those taeas erection tf~h as-4 ofEl a aad 
El Khlfl 
 os2 In a~ fildtipi 18, 

ias alseo oseetat t decmlne of popul atitrn
 

issillgo on thea pouato ofsm vlae
 
suhs l as ,Elonome a it ad tors see~d~tonn ehless
 

thanwhaot it 
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deoodn aI d on ) p " 
A.Ec ic(lly inactive p.16ato 

Ibdp1,As 
 .. Adl Ai(99 ,Oo cit p.21. 
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F~~6.4 The Perception of the. Problem ~,U 

In - th'- sur , c978,+ the- , 

ofof -Lower .Atbar awore asked.,about-the -problemfs-they-__._ he--
F,,o<,,o ,-:+-, ,. 

fac'"W-ge that time as wpll )as thosFthy15e t,-.eat 

experience prior to thle construction of the Khashmn 

el' Girba dam. ;J. ]F-' areF 4 F,: F + in Fig. h - +7yt --Teresult sumrz 

S, - below. It shows a number of problems that coan be 

described as persistent, - F'--At+A;F:;7' .iL ofincludling erosionA-+- ?F! 

Fagricultural land, pests and disease, lack of capital 
, U F-: ? t. 7.++7'+b 

and water shortages. But after the construction of
 

the clamn, some of these problams became more acute or 

were considered so -by the farmoers. Before the dam; -the' 

-- spread of pests and disease was considered to be the 

major problem by over 70'' of farmers, followed by, -. 

land erosion (12;'), poor market facilities (9,_'),-ack-.w' ~', 

of capital (),and shortage of irrigticn water 

-(') Athough rate-, and sued (smut) and asal 

of dry soils ')-(stickiness) disease, thqit are typical 

and environments where they cause considerable crop '7 

++,7+ -w~Cly sprean in the :area -in .1978,' they -'F 'VA,.
-V-F: damage, WereF)---'-++++++++++ , 

+ 
-' +++]+ 7: , , 7 , 7 + < A f ++: 7, :+ + the problem: :f ++ , of '+ 7 >+ +: ' shortages-' 5 + :+ + + : <: + + + f + water

7'' -' wore rated second, to 

, f - thatF ' was considecred to be the most itnpartr nt by,
+:+++++++% 

All,1 the information in this section was compiled 

from H.A. Abdel -Ati (1979) OP-cit. pp. 6 6 -68, 91-94,- § 

and 96-100.-,-


.. .. +, + 4 -, t-, , ' F F:
 

+++ ;++ .2'. ++,++ ,< +, + F,'++,+. - ' .... : . . .... . . . F-.... .
+. . 



AFTERAGRICULTURE BEFORE AND
Fig(Vl) PROBLEMS OF THE DAM 

PECEPTION)(FARMERS 

100 Before the dam

90c After the dam 

Persistant problems 

En 70 
Ld KEY 
:60 1-Shortage of labOur 

2-Poor transport< \ 
L, 50 /3-Poor market tacilities 

4-Lack of capital 
LL AI 5-E rosion 
0 6-Pests and disease 

30 7-Pressure of land 

of water8-Shortage 
20 9-Other problems 

10-No problem10 

0 10QS2. 3 '4 6 7 
SourcelH.A. Abdel ti t9793AGRICULTURAL PROBLEMS 
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hrpo 4j mftefresitevee
about~~~~~~~ 5 

emhsie inc lude4 1 an.eason 55)sor g~ 

Thb1is chanogte ofarmitrs inrvewedplOter bybes~> 

agriculturadepedec(2 irgtd giutreobh 

ine1978,lansoppse toe aotda10 idwhnte t 
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'~con4 i'1r~tiho dam "to be hrf'tctei area 4 

ocn)m y'aoecologically,-,9 5 
4 4'c''nsider,,bne icial,_,6-5 se .,t"as not effec4 t-~ 

i'7'c iithrway, 5/' gave no" 

both~~ 4 4 4 

' 7 	 z'and"the- remaining 

;ibthob".' be- who, viewed- the.-dar to, be benef icia..'l 
ttbdtiher. 	 income -sth 

IA truod tht'c s (4g 
introductionr.of' new(agricu2.tural tobchniques 

intte a~e. (~)anc'thbetter marketing, 

opprtunities (2.5) ' 

c. 	 those who consider the d'am to be harmful 

to the area, accuse it for causing a drgvP 

in production a in income .evols(4)41,_) adrop 

y4 K 23! ) , low. marketing opportunities (5.') ,.

unemployment (3'.51) and other pro-blems (3.,5')..444 

However, a slight clifferences existed when, 

the 	views of farmers' inder4 40 years of' age were taken. 

seperately, although the geoneral trend was the, same.. "4 

iAnong these younger -farmers, the ratio of those who 

gave no opinion "r viewed the dam as not eIffective. 

is considerably high when compared -to the ratio .of' 


the total 'opulaticn, amounting to 20% and 11.9% . ,, 

resectvely. 'Al1 4tho se wocn erthe dam to be 

beneficial (4.2%)' attributed that to the better m~ark et -'T 

-ing 	opportunities thei ,197 existing ntearea. ,44 

IL 	 ,-n''. 

44 
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But, similer to the total population the ratio of 

those who view the ,am as harmful is extremely high 

(641 , an their reasons f'Pr t hat w re the ,rp in 

production (:8.6"), Ira> in inc.es (2S.6I) in& the 

lower market ipp:ortunitics (1.Y ') (See Fig. VIl) 

The fnjor resn r the ',ifterenc e botween
 

the elder on" vj,unvrer .riups views, so ms tp be the
 
gr c tar a .rn :"f [he firmer ,ith the problums, as
 

they were oc inomicAlly ctive hacrc the crnstructmn 

ot the Onm :nn hence kn w b-ttur the scale a £ change. 

This in tcOt mjt b the reason why none of the 

population .,ver yeaas ilea" an40 gava "no as answer. 

Ir-nic ally, pcrhars,, when ,ske? abiut the 

things m st nolet ',r the cvelpment -,V thuir villages 

and the L'wer AtharQ area in general, the inhabitants' 

rospascs 'i n't mitch the [pr-blaes they struss: 

previously. A ", selecteal serviceslist ten was given 

for each in!AiR lual to rate the fur o V them hA feels 

feasible :m'l necessary P-r the cvo.i'mont of hisJ/
 
Vill. o. Sch. ' an 'rricultur al ca.oaratives 

wer a the mn.ot nol.el 'in! were rAteV irst nI seenfl 

3i The ri:tjin; system was pAints t, the first one, 
3 to the scc nP, 2 to the third an ane point ti 
the C.urth. 



Fig(VII) (a) KHASHM EL GIRBA DAM AS PERCEIVED 

BY THE LOWER ATBRA POpULATION 

harmful 

Sbeneficial 
(b) THE DAM AS PERCIVED BY THE 

POPULATIONPOPULTIONnot effectiveUNDER 40YEARS OFAGE -1111 
F . I no idea 

1 lower production 
2 lower income 

3 lower market opportunities 
4 unemployment 
5 other reasons 

a Higher Incomes 
b New Agricultural Techniques 
c Better market opportunities 

Source H.A. Abdel Ati(1979) 
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by 261 and 23 of the populntinn respectively, but 

water supply whose sh-rtagc was cnnsilerej the most 

important problcm (Pig. VI), anq Or which the Khashm 

Al Girba Jam was c-nsi .ercu harmful (Pig. VII) , c Rme 

sixth in thn ratin- (See Pig. VIII). 

The incrense in the intensity ' mi rruti'in, 

the devcl ,rmtnt in the mcansi.' trinsp,,rt and the 

clpser cnt.ct with the neirhburing urban ccntres 

seem tW be the mi;a, n,,qan tOr the dcviatiin at' 

ch:.,ice O.ro:'ri t c r.b.r us stpusseit eavr].icv This 

is furthcr emi hsi:-'c. by th. :nrmi,s vriptins in 

the servicus ratcW ir,,t in the ShieT'ultShikhships, 

which agnin rtol'cot the inrlucnocc ,, c,-ntncos with 

the urbnn contios an! nrban ttitucs. T) illustrate 

this po-int let u s compare thu surviec pri-ritics if. 

the inhabitants or J IAran, the nearest W Atbnr,. 

an' ER Laner, with thnse of Gcrsi which/the mst nomalic and 

remotoet r'rm Wrbon centreus. P-r , 1 L fgran 

populatinn, eletorcity suppLy have the first pri-rity 

fMlw,! repeictivoly by sch-,As, hialth centres, 

cn-perit1vct s tics n'," water sup.ly. This in fact 

not only reV'ect the ,ssimilqtin by urban A tituaes, 

but Alms, inie,tes thu greater inv]vemnt VfTthe 
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p.,puj.. ticix in ui'bfn nccupatir,fls iml tJ1t; 

, n ir.-Jr;r (c n'-Inic tt-hbnnrnnmcflnt )f' -- ricultuc 

i ty. I t -,Ijrft rtii in ',ict' trli i -ho 11Jt,Lr"c Y 1 c~vclis 

pa -s i blc 1,yt tA 1: cti . ',r CI'r3 Shl ilvjlsh" 

which iai 0K li t 5j liics IIruC' it';~, ;ailc i n 

,,:i r!-10t 2c It c)I %n -. m i cul ti ic . pe Ir-ct-iv(:3 -.I 

by hi; ,I. L ,tc il it icls (211 .) !ln 1 vritc,, E.uThI-y 15_, 

but no trnti in wcij *J' j(-Catpicty ( Scoc Fiig. VIII). 



Fig(VII)DEVELOPMENT 	 INSTRUMENTS AS PRECEIVED BY THE INHABTANTS 
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Centre SOURCE :H.A AbdelAti(1979) 



I~ A 	SUtiNARY OF INDIO ATOR 0 AND yh£ 

indioctr oef onvironmont al deraaIc ~h~e e~~ 

i'tttbar a area can. be ±dontiI'ie1, ,Varying in theirK~~J 

~ intenisity,. sigm.ific ene6and impact and inclu~Ie' both 

'" physical and hum an f2ac tors. A number of~ ths 

~2,indicators is listed in table (9) below', in which an 

attempt is made to show,qualitatively,the magnitude
 

of 	.cgradaticn in the2 studly raren, basedI on:

a. 	 the quantifi.0~ informntion provided in
 

the text. t'h
 

b.observations made in various visits pth 

area botwebnl1978 and 1'984~, and 

c. 	the perception of the local populatiofl
 

of the dif2fertcnt changes they experienced,,. 

>2Although these indIicatnrs are subgreuped 

into 	phyrsical, oconomic and demographic facors in Q 
22~ 	 '1A 

,tho 	table', in reality it is not so ensily divisible. 

But, as indicated in the diagrm below, the problemn 

is in fact irade-imore complex by the intorconnectedfle5.5s,+ S 

of thosej indicators (Fig. IX., TLhiL3 interconncctedIses-, 
tman	 s *-''reflects,,the jcurulative causational nature, of 

relationship wihthe natural environm'fnt, i. o. hi's 

12k 
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Fig.(IX) FACTORS OF ENVIROMENTAL DEGRADATION IN THE STUDY AREA: A Schematic Simplification 
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impo ct on that onvirnniont nn, Iii rop ot)te 

c,-nsquere ') t~ltiro-ct . In smec~onse s mOU'711 

in 1icitnrs,,r) o muchi ntrwioven' into ' hohrt 

the 6r')o in l~jrt-)ck numbers anJthe removal of . 

natural vegotntion, goip 

it nts asytodetermine ihother overet~lakin -F had~ 1 

coused the deterioration of 19astures, or the removal ~ 

or clernnoc of vegotntion by manv hod, n nd hence '7 

t , 	 neantiv l y influe-ncefl livestock. In other cnsesV. it 

is less complix and co)ns;ist m~otlyof a poir of 

thnt haves reciprocal inf luence on enoh ther, 

such as migrntion nn] change of occuinntion, or tho low 

agricultural output nnd the (Irop otn- ms pg IX). 

Sfactors 

All~ theso indicators share tvo common things. 

The first is,their estimulnation, eithr by the rainfal 

defiieincies that stnrttedc in th.e mid 1960's, or the 

construction of lhashrnel Girbn dam in 196LI. The secrondO 

is thrit @11l'these Indicators share v trend of further 

)-- deterioration,;except those that have olroacly aporonchod~ 

m~4~'the pointof totalcoilaoso, 'such as the dron) in live

stock numbers of ithe, loss ,of~the ~-ELf lands caused by 

,Shaddam. 


Lr



T bl,- 8. 

Indica~tors of Fnvironmentr! De-gradation. 

InAcators: - g ilt- : tf.2 d: ~ude:Cons--.qu.-nc es :: Eplenation 

1. Znri: a of arable lands 

2.Dror- in farm size 

3. wtr shortg 

4.High int.:nsity of Haboob 
(dust storms) 

H 

. 

S 

H 

furthz- shrir ag-

marginal dror 

Continuous dror. 

increas-

Caused by erosion, desert creen 
and ar as goinr out of irrigatioi, 
wvrt-r ru:ech. 
iEfncd mairy by out migration. 

Incrs.- in ;vter intako at 
zl Girb To by v-ror,.Tion. 

It r:f!,ct thc dryness of the area, 
lac: of !-Egrtation covtzr and 
risintt ration of to- soil perticeles 

o 

5.Drop of soil fertility. 

6.Detotriortior of Pastures 

M 

S 

became high 

continue 

Loss of river silt + ovarus- of 
land + hEboob, 

Dar.,nds on rninfall conditions 
in" F t erc. 

M 
I 

7.Dcfor.- station 

8.Change of crop system 

S 

I 

Slow down 

incru ase 

Causdco b blockage of river flon 
-

i -vcc reoval ad clerancn 
of ' b,,b,, m'n, restrict Lon? 
im7osed. by fore-cstry deprt. a-d the 
long distance involved. 

shift from food crpos to 
C sh crors by thc emerging landlord 

Cont.. 



K~git-: ~ A ~Z.lnation-

ude. conis-,u, rcz. 	 ___ ______ 

q.a, o arrc.land by i Irntr-sf- 1'C'b~i or the unc-c-mfornjc
sm~:'- hol, :-rs. f ; I 

10. 	 lvc-Etock L 0i7,o-fl or 'iv ,.ct-c h~s ror-'dy aiD-roachad the 
;tw). z, o ! 1-

12. Drc- n I stock S Con, ''u ~ D'ro--i- ±' r-:-.r - comis, th: -ooror 
U0 

3 o c ror' c-.-trut 	 CTo rti -uCc, Dro- in soil f -ti.'ity Fnd shortae, 

n'~-tc' 	 &*o ~~ ~ ~ ~ ~-' DlL.U jrt 	 tc, rirtion. 
u) 5. C-rrr II curati on H Conti ru 2 	 i '- -r rr£ iAt 

16. Dror. in inomr lvo S Conti-u- c-~S b-, 	 ' r 
1",, 	 "nc -)ur : i 

17. -3ut- 7.icgrr +io0n H Int 	 rsifly Ct;- co'li ntior of -i viror., 

18.Dror n s-j.Tc~ 	 I C o ntir u,-, - s-r-od"1 an ro' 

00 l0Thru1?t- n o f co rtain I Lilkcdy To-1! aof i.1 or livo-stock 
or.'r ar. is' '-s by any nc-.-ural 

21.Dis-utu+s :ind Conflicts L Slav:-. dovi. c-m - tsouzcoo,.t ;v.with 
f~r~~rsov~r ~ no longar mo-vc

_____________________________________into t - ar.-a -rnd shiftad sul.ad, 

S 	 H High. lq= MG dium. I Thonr..iasing. L ==~-ro 	 Lov. 
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pre schoveinvesatgatinso an apprtise. oreothe
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The CLal 'Atavte Position c allso" ial',' ~ 

he.,prob1em an, .be Occ Lbda:bl',prpea. 

~between. That role, never 8o(.ms to have. x~ro 

vyision o±f' sympathy rind humnhntariafl ground's thant' 

homaterialized in somno rolief' operations du i 

Iearly The major behinO. that' nuotrail".19701s., reason 

porsionses ~ to be the lck of financial and othe.r 

to aleviate the:resorcesthat'could have been used 

steps wcr6 the supply of,problem.. Th ypositive 

acme irrigation Pumps bY the Ministry 61' Agriculture 

ane. the closure of' s(ome areas by the, Forestry... in 1976 

this has ,in fact denied thnDepartment to protcct it,rind 

local population atn important source of income.. 

T,) describe. the positiof 'both the local 

populat ion and the local authorities, ,in relation to 

-itthe tragic situation of' the Lowbr Atbara, is only 

to quote G.F. White- that- "PopDoowhZ f ee l 
4>-fair 


it
roncf. with aLsituto. feelGSthemselves unableti 
___ "1 11. 

/ OrfrnizingSb)i entific laveE~tigntifnI~'G.F.White, 
to deal with Environment, l Impacts, in Fnrva'
 

4 4 M.T. and Milton J.P. (od&1 9Op.cit. , 1972.
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(op ~'ir r earch~~A~ ' 
lve 

,couldA 
~i~ 4ThatCaOS4 thoe qaestlo~n 

ist edol;-or more',tprocieYW.*~'what 

in mind the f'inanciall situationbY bearingbe' dno,now, 
ev-'.


b~hhl~l~l~rfionlauthoriti8?
4~~-~o 0 
i o"' 

f, b.~ th th 'o i 

t ho lo c .d economy, anO recrec~tte' its
ctn'we revitalize 

adjuistmelts.Nhat P.r e the ,n(,ccs s 6Wyself-suff iciofcy ? 
< 

that could be maricto rehabilitate the 1oc al environment 

its lost p)ropeor ties,
it snme of'
and return back to

'"'4, 

what 4 
and prevent further dlegradation ? Ho w and to 

population participate in th0 '4 
extent can the~local 


-their environment?
ef'f'rt of' maintaining 

a wide spectrum of activitiesThese questionas cover 

so as t- enrich sails/ reproduce and. protect 

check or, at least,
naturatl vegetation in' order to 

'4$the 

the specd of' the spread.ing desert. They ' 
slow down 

im ~ortant qualities thqit 
"4 *aRlso 'raise the need for tw~o 

anfy scicntif'ic investigation 4 
must' characterize 

a4~ deal with the phenomenon. Thesearc:~

ttempting to 


ynnture as 'it requires(a) th'nodcpi 4 

the involvemcnt~ of' specialis5ts f'rom a number of' f'ields,
 

an,- the corinto om~ng themselves, between them'"~
 

and the'
and betwee-n them
an','~the'loc~l'authorities, 

"A' 

at all stares of' the research;locl inhabitants,' and 
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(b) the practicrtlity nn, realism b~hin 

unKcrst anlincr thu pru bl~in -tn1 in tht.- rccumnlatirons 

ant! fitur, ol 'ins to B .Krvml tty 2c,l oi th th, 

jzr-blciun, iI. v..~vv vithin thec Pin'inc ii c ep1c itic~s 

an(! r'rc C '-c CPBth th,. 1-c .1 -'uth- itics rinfl 

thu loc-il p~ tn 

t,;(-j ' haril van 

-a fn ci'-cnt :.nt-cxrploflmti:)f, vihiCh inifect 

reflect thc.iaiit t curh t- c-rncc71t 

with pr-ctic al -,n,7Ia 31 s-liiti-ns. But hur must 

bc a st~t' 171-,ia,' e :f.rt n-, iL-Attr h--, iassiv(. it is. 

Cert-ainly ur cC &i, t ~dnfl , in tho-u~ lta 

Simlil(Yr stU s tcnlly .1o intc 

'~:, 

trcn.a th'.t rc ivifWvcr ;ili t1'jt rln tlcuarc. 

Simil crl y, E:houhr.,, .1 Girba*i '-m is taI'-c -n., C--an ?t 

.vCo:' but *7*n-J: hinr, he it- bLV cxarG-s:311hc on 

-c ;mc 'jfu ,ol 1uul. in th(. cnk&1 tor,.nrea-l i -ric, r 

thott al1s Pt :;o,an s incra th;- wal Ce 

lkqrthcn'n Re4'i n alsint, tlit- ''c part if' thc 

uia-in !N71 '.,, A. in(- !thinr n-',man ta expct the 

orame faitc no";fa by the l:-vep '.tbrir. 
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