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ABSTRACT



ENVIRONMENT AL, DEGRADATION IN
THE LOWER RIVER ATBARA AREA
(WILE PROVINCE

Abstruct:

The Lower Atbara rofore to the area between
Goz Ragab, on leongitude 35° 30" East and latitude
16° 5! North, and the village of Al Marvan at the
Junction of the River Atbara and the main Nilc, just
south of Atbara town. However, for the purpose of
the study thc name Lower Atbara is used to cover
the triangle of Al Magran in the nortnwest, Ba'aluk
in tho snutheast and Khor el Makabrab represent-
ing the southern 1limit of the arca (Fig.1).

The reasons for this delimitation include:

1. The similar physical characteristicg of the
area in terms of :limate, s0il-characteristics
and natural vegetation,

2. Similar economic activities and land vuse )
svatems along the river banks (east and west),
and the complementary nature of the economic
activities away from the river with those on
the river banks which maintained in the past
mainly the form of a "mixed" primary
économy combining animal herding and rainfed
cultivatinn in the northern Butana with
irrigated agriculture on the river banks.

3 Perhaps the most important factor behind that
delimitation was the similar signs and impact
of cnvironmental degradation thot has been
taking plncn in the arca over the last two
decades. 'The area has been 3ub ject to the dual
cf'fect of the Khaslm el Girba Dam on the



riverine areas and that of rainfall
deficiencies in the area away from the river
since the carly 1960's, which is taken as the
base line.

L. Another majnr factor behind the selection of
this area in particular is the fact that
economic growth and development in Sudan has
for the last 50 years or so been, and it
seems thet it will continue to be, heavily
dependent on the expansion of irrigation
systems and irrigated agricuvlture. Various
studies conducted suggest that the expansidn
of irrigation networks and construction of'
dams in most of the arid countries has
resulted in many adverse social, economic
and ecological consequences that were not
originally anticipated by plamners.¥ This
means that by studying this area it is not
only possible to anticipate the negative’
environmental and economic consequences of
den-based irrigation but also to throw some
light on what could have been taking place,
and may be unnoticed, in the different
irrigated areas in Sudan. .

However, the delimitation as it stands now
falls into three administrative areas, namely
Ed Damer Rural Council, Berber Rural Council and
Seidon Rural Council. This fact, of course, could

1/ See for example Farver, M.T. and Milton, J.P.
(eds), The Careless Technology: Ecology and
Internaticnal Development, Doubleday & Co.,
New York, 1572.
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have madec it suhstantially difficult to collect

the necessary statistical data if there had been an
organized administrative syStom of data ccllcction,

but the lack of it made 1ittle differcnce, if any,
resulting from ignering these administrative boundaries.
Furthermere, the recent changes (during the 1970's) of
these administrative boundaries alsc contributed te

thet lack of systematized statistical data.
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1. PHYSICAL GEOGRAPHY OF THE AREA




1. IHE PHYSTICAL GHOGRAPHY OF TYR AREA

The arza i3 characterized by an average total
annual rainf-fall of under 75 mm, most ct' which is
experienced in Auguét and Saptember. The climate is
therpfore of « desert typs in which rainfall is
negligible; its amcunt 2nd @uratian depend on the
direction and spend of the prevailing winds ns well
as on the.tenperature levels., . The arer is also well
known as being one of' the highest in all Sudsn in
tho intensity of habogbs (dist sterms) which reflect
the dryness cof' the area, its lack of begetetion'cover

and the disirtegrated niture of its soil.

Alluvizl ep? lacustrine soils cover most of»
the area, und-rlain mainly by the bosemant complex
reocks excebt in the extrere northwest near fhe
Junctinn of the Atbara River with the mein Nile. .
This nerthwest ccrﬁer of the Butuna plain forms a
. bart oflphe liubian sandstone series that dominates
the vhole of the northwestern part of Sudan., As
for the northern Butana plain itself, it is

generally flat with light clay soils of first class



fertility,l/deteriorating gradually to the northwest
although along the river Atbara even at its worst
the soll fertility grade never falls below second
class.2/In his discription of the riverins soils
in the Lower Atbara, Ayob considered them as a
mixed product of' the river silt accumulation,
agolian deposits and a high terrace wash down.

The vegetation cover is a semi-desert consisting
of desert scrub, thorny acscia and seyal, and
seami-descrt and desert grasses and herbs., The
density of these.grasses varies according to the
level of rainfall and the amount of watep run-off,
Hovwever, it can safely be generalized that the
density of vepgetation decreasesc as we move south
away from the River Atbara, put it starts to
increase again towards the inner Butana. It also
decreases on the river banks itself as we more to
tht northwest,

1/ This was one of the major factors behind the
location of Khaalm el Girba Scheme in its
Present place. .

2/ Seec Hassan Dafalla, "The Nubian Exodus", Hurst
and Co. London, 1975, p.107.

3/ Sec Ali Ayob, /Soil Investigation in Um Agaga,
Shasliya and Idrisab villeges, "Unpublished
report, Hudeiba Agr. Research Station, Bd Damer,
1970.

L/ See K.lM, Barbour, The Republic of the Sudan, a

regional geopgraphy, University of London Press,
London, 1961, pp.%5—67.







The s#easonal nature of the river, the vory
steep slope in its upper course, the forestation of
these upper parts and the high silt content of itgs
water had all combined to form the basis for and
shape tha settled 1ife on the lower reaches of the
Atbara Rivor.

The huge elevation difference betwee the
Ethiopian plateau and the central plain of northern
Sudan made the speed and velocity of the Atbara
waters outstandingly high.l The flow, in addition
to the rélatively short distance crossed by the
river and the alluvial nature of the s0il, has
contributed substantially to the strengthening of
the erosive power of‘the river and its ability to
uproot and drift falling treecs from the Ethiopian
Plateau. As a result the concentration of silt in
the river waters prior 4o construction of the
Khashm el Girba dam was estimated to be 200 parts
per million,2 or 5 or more kg of silt per cubic
meter of water,é and it is thus certainly the high-
est among all the Nile tributaries in the silt
content of its waters.& The loss of' the river

Y/ It is estimated that the speed of the Atbara
River during ths flood time and prior to the
erection of Khashm el Girba dam was about Lo
kms per hour,

2/ See H.E, Hurst (1952) Op.cit.,p.

3/ See Salah el Din 1. Shami, Studies on the
Nile, The Anglo-Egyptian Library, Cairo, 1967
(in Arabic), p.i6l.

4/ See Mohammed Awad Mohammed, The Nile, Cairo,
1956, (in Arabic), p.29h. ————







waters principally,through evaporation from the
surface and percolation into its alluvial 81l t-beds

The envirommental condition that oexisted in
the lower Atbara prior fo the construction of the
Khashm el Girbg dem is largely responsible for the
then prevalent cconomic activities and wag hence
reflected 1n the popul ation structure and its mobi-
lity. patterns. These ‘conditionsg have allowed for,
or may have imposed,. an economlc activity that,
Perhaps uniquely in Northapn Sudan, continuesg
throughout the year. This has taken the form of
combining agriculture with animal husbandry and
herding, both being supplemented by other minop
activities such asg fighing, wood collection ang
handicrafts, This latter activi ty was largely
dependent on the extensive presence of the dom
trees or the branching palm (Hyphaene thebaica) in
the area which was ths main seurcc fof gaaf (the
dom leaves) from which hand-mabtings‘such as
broosh and baskets were made. In addition an
important gBource of cash wasg the collection of the
huge_amount of Wood that was annually brought by
the river. This wood was gold as firewood or ag g
building material in the neighbouring towns of Eg
Damer and Atbarg, Fishing, largely associated with
wood collection, was also bracticed widely during
the flood geason,

. However, the erection of Khashm el Girba dem
in 1964 has considerably disrupted that pattern of
1life through the various ecological changes it

1/ See K.M. Barboupr (1961) 0p.cit., p.119



caused in the area. These changes were clearly
reflected in the forms of economic activities, land
use patterns, and in the demographic structure of
the population, all indicating the gradugl loss of
value of' that enviromment.

Indicators of deterioration and the present
trends in response to those changes are discussed
below through a comparison ‘between 'the ‘conditions
before and after the erection of the dam, First a
general historical background about settlement in
the area and the ethnic structure of the
inhabitants is provided; it is followed by a brief
description of the population characteristica,
Secondly there is a description of the pre-dam
economy of the area, heavily centred on the
riverine lend area. That is followed by a
description and an analysis of the type and
magni tude ot environmental changes, & summary of
their socio-economic consequences and the
perception of them by the local population, Finally,
on the basis of the comparison of the past with
the presont situation, a 1ist of indicators of
environmental degradation is, qualitatively,
formulated. The report is concluded by raising a
number of rasearch issues and questions to be
investigated and through empirical research to
attempt to quantify those indicators to discover
a means of reversing or checking that trend of
degradation,
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2, IHE POPULATION OF THE LOWER ATBARA AREA:

No exact data can be given for the first settle-
ments in the area, probably because of the mobility
@ssociated with the indigenous nomadic population, but
there is some evidencs that suggests the existence of
a complete settled 1ife during the late 18th early 19th
century. In E1 Gubba village, there is the gubba tomb
of Faki Abu Nagea'a, a religious man who is known to
have migrated during the Funj Period (1650-1920).
Another village, named Gerf el Buja, might also suggest
that the Beja nomads of eastern Sudan may have reached
this area in their continuous search for water and
pastures; some of them might have settled in the area
as cultivators.l.

2.1. The Ethnic Structure:;

A large number of tribal groaps déoend
totally or partially:on the River Atbars and inhabit
its banks., In tﬁe upper reaches of the river we find
the Bisharin, Nifidab, Marahomab, Fadniya ond Kamal ab,
while the ﬁanliyin, espacially Aliab, represent the
majority of ths povulation of the lover parts of the
River Atbara. The Jaaliyin are believed to have moved
to the area as established cultivators from the .area
cast and west of the Nile near Ed Damer, most probably
in the first half of the 19th century after

1/ These views were formulated as a result of a series
of conversations with inhabitants of the area over
the last few years, especilally Sayed Haj Ali-Salih,
the ex-Omda of the area, who expressed the ‘same views
in an unpublished and undated paper titled: "A Note

. on the History of the LowWer Atbara" (in Arabic).
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Il Difterdar revenge expeditions that follnwed the
murder of Ism&il Pasha in 1821.1/

2.2. The Demographic Characteristics:

The area under study is inhabited by about 80,000
people living in permanent villages on both sides of
the iver and some scattered camps on the western side
of the river.

Therc is no dctailced census nor are there very
rcliable statistics f'or the porulation of the area and
the only enumerated figures available are those of the
1955/56 census that was based on the Omodiya as the
amallest unit.—"3 The 197% census was based on the average
number of household members and the number of houses in
ench village. Two other estimates fer the.pdpulation of
the area vwere alko made by the provincial “authorities
in 1969 and 1972, but no mentinn was made of the method
or criterin on which these estimates were made. However
these more recent sources suffer from the following:

1. Dbeing based on estimates and the lack of any
clear statistical method that was applied to
arrive at those fipuras,

2. the considerable variations and inconsistancies
when their figures are compared.

1/ See H.A,Abdcl Ati, The Impact of Khashm ol Girba
Dam on the Lower Atbara Arca-Sudan, Unpublilshed
M.Sc. Thesis, Centre for Development Studies,
University of Wales (Swanseua), 1979, p.l13.

g/ This in fact suits most of our purpose here as the
area under study roughly coincides with the
boundaries ol' the ex-Omodiya of Al Magran. an
Omodiya was an administrative unit consisting of

. two or more Sheikhships or villages under the
authority of an Cmda.
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3. they seem to underestimate or ignore the
significant variations between different
villages, i.e,, variations resulting from
the combination of differences in the rates
of in and out-migration and influence of
location relative to a neightouring town,
if we assumed an equal rate of natural
bopulation increase.

Table 1 contains the figures given for gix
selected villages in the area, namely, Al Magran, -
Gengari, E1 Qubba, E1 Omerab, El Besli and Gersi (all
on the western side of_fhe river and indicates the
hugs differences between them, '

Table 1

Total Population of six Selected Villages 1
in the LOWer Atbara Area in selected years—/

P Year - 11955/56,°2969 | 1972 } 1973 § 1978
The Population 5,869 12,300 15,200 6,899 10,550
average household - ' L
number . 5.4 n. e, n. a, 5.6 10.6

annual growth rate
(epprox .2.9% 7.8

T RV~ e U pp

% 6.0%7 1.5% 2.8%

- - Il - L - A

1/ Notes on the table:

a) Sources, respectively, the 1955/56 Population
ensvs of Sudan: E,I, E1 Sabooni, A Report on
the Problem of Lower Atbara, Nile Province Heade=
quarters, Ed Damer, 1969; Nile Province, A
Memorandum on the Lower Atbara Area, Ed Damer,
1972; The 1973 Unpublishc? Census; and H.A,
Abdel Ati (1979) Op.cit. o

b) Annual growth rate is calculeted on the basis
of the 1555/56 Census figures.
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On the basis of the 1978 sample, being the most

recent, the following . >cervations can be made:

a)

b)

that about 52.3% of the population is either
under 15 years or over 45 years o0ld and hence
the community can be described as & young one
in tems of age,

the average family size (i.e. all those living
in the same household) is considerably high,
exceeding 10.5 persons per household, althotgh
these ratios vary cornsiderably beiween different
villages, e.g., it is 7.2 Persons in Al Magran
while it is over 14 in E1 Qubba.

the economic dependency- ratio is fairly reasyn-
able (3.5 persons) when compared to the average
“household size, elthough again it varies between
~different villages, from a minimum of 2,6
“persons in El Omerab to a maximum of 5.5 in E1
Qubba. However, these relatively low ratios of
"economic dependence that suggest high parti-
cipation rates in fact might have obscured the
high levels of unenployment The reason for such
assértion lies in the unclear definition of
"income earner" oF "the economically active",

as 1t included all income earners no matter how
long or short the perioad of their employment is.

Comparing the 1978 sample figures with those of

the 1955/56 census we find that, although the annual
growth rates are almost the same, the average household
8ize has almost doubled. This indicates a high level

of natural increase; it also suggests an intensive out-
migration trend involving mostly the young males and
probably small families a part of which might be left
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with the wife or husband's parents. However, on the
.one hand, the exceptionally high growth rates of the
1969 and 1972 estimates seem to suggest a significant
trend of migration into the riverine area; that may
be a reflection of the natural hazards' effect on the
.local population of tne soutﬁeastern parts of the area,
The year 1968-69 witnassed the most extensive damage
caused by the exceptionally high flooding of the river
Atbara, and that damage caused some of the population
to move further northwest along the river banks to
settle in the lower Athara. That also coincided with
the beginning of the drought in thp northern Butana
when, for thz first time in a fairly lon period,
rainfall deficiency was so great that it halted the
raginfed cultivation end animal herding " hat ubed to be
practiced both by the nomzds of the northérn Butana
and some of the riverine population. This has also
caused some of the originally nomadic groups of the
Butana to move aid start a settled or semi-settled
life near the River Atbara. Howaver, it must be noted
that the occurence of these hazards, the resultant
influx of population towards ‘the' area, and probably
the political ‘rowt it ceused may have infiuenced the
estimates of population made in 1969 and 1972 and
hence the calculated growth rates.

On the other hand, the 1973 tigure of growth
rate (1.54) which is far below the national average
also suggests an outward migration trend from the ares,

l/ During the 1969-72 period the area was visited by
the President of the Republic and various ministers
and the Provincial Authorities conducted these
surveys in response to those problems.
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but 1t 1s difficult to choose between it and the total
population figure of the previous year, which is twice
that of the 1973, and hence it is not easy to generalize.

Vith regard to the sex balance, the overall
male/female ratio, accoruing to the 1978 sample results,
"is fairly even, ctanding at 99.7%%, but enormous varia-
tions are encountered Tor the different ‘age groups (See
Table 2). For those under 15 years of age, ths mals/
female ration is 104.5% and 115.3% for those over Ll
years old, hut it is only 89.3% for the group of 15-U4k
vears, The imbalance in this latter group, of course,
indicaters the migration of adult males, although the
level of imbalance seems to have been kept down by the
high ratio of population in the w0rk1ng age (L47.7%)
(see Fig. III),

The major destinations of these migrants are
Ed Damer and Atbaré towns, to which migration seems to
be of a permanent nature and in addition to Khashm el
Girba end the mechanized crop production schemes of
the Gedaref area. Migration to these two latter areas
seems to be temporary, either seasonally during cultiva-
tion periods or for only a few years.
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Table 2

tion _cond Heritol Status(*)

f fBoth o Totd f Morricd nguScﬁion by: Liale/ f__ Brozder Aze Grovos A:
;Gﬁ§3P;S§§csf: S ;r . : ege ;-oup ;Foemale . Sub—gotal: Education:ﬂalc/?gmale:
: : (%) Jeles ’Females:halcs:FcaalcsEMale TFonTer Betio ] ) : : Ratio :
0-4 6.2 6.7 5.6 - - - - 117.8 [ - -
>9 11.7 11.4 12.0 - - 60.C 68,8 93.8
10-14 10.6 11.1 10.0 - - 886.6 57.5 110.0 22.2 68.9 104.5
1519 11.8 11.0 12.5 - 2.3 41.4 5.0 87.0
20~24 10.1 9.7 10.5 2.1 5.4 2.1 2.4 91.7
25-29 6.2 5.7 6.6 3.4 5.5 14.8 - 84,9
30-34 6.8 6.4 T.1 4.5 6.8 3.9 - 89.5
35-39 7.1 6.3 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 1.5 89.3
45-49 545 5.2 5.8 5.0 -0 4.9 - 89.1
0-54 4.3 3.8 4.9 3.4 2.9 3.3 - 76.9
55-59 3,1 3.9 2.4 3.3 1.8 - - 163.2
60-64 3.8 4.0 3.6 3,0 2.1 - - 110.4
S?ei 7.2 8.8 5¢5 7.3 2.1 - - 159.1 23.9 0.8 115.3
=ggf§;=;00.0 100.C 100.0=_42.6__=44.9 2§==__14;9 93,3 __;O0.0 e 19.1 _____22£§_=___

(*) Notes on the Table:

1)Source: H.4.
2)A1]1 Tigures o

six Sheilkhshi

Abdel Ati(1979)
re bos

sO0Pecit,, 1p.18.

ed on o 15%0-hcuscholé-based sample surv
ps that form the ex-Omodiyz of 41 Magran,

2y conducted in 1978 covering

]
=)
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> THE PROBLEM OF LOWER ATBARA, A HISTORICAL NOTE;

As a resvlt of the 1959 Nile Water. Agreement
between Egypt and Sudan that was followed by the
congtruction of the Aswan High Dem, the inhabitants of
Wadi-Halfa area (about 50,000) had to be evacuated.:
I8bem o M ametr aangen they ware settled in the Khashm:
el Glrba area in consideration of various factors the o
~mosf imporiant of which were the low Population density.
in the erca and the high fert1lity of tne so11, & 4
dam. was constructed on the River Atbara at Khashm el
Girba villege about LO kme from the Ethiopian border
and 330 kms from the Atbara~Nile Junction, with g
storage capacity or 1,3 milliard cubic metres, primarily
to irrigate the 500,000 feddans-gcheme. that wag
established ang to supply electrici ty (Potentially'

15 MW) to ¥ow Halfa, Kagsala and Cedarif tqwns.g/

No serious attempt hasg ever -bean made tg assess
Oor measure the effects the dem can make on the areas
outsicde its itmmediate vicinlty. As for the Lower Atbara,
the most affectedl arca along the Atbara river, it hasg
Rever been a part of any evaluation of the Khashm el
Girba Scheve eithep by the dam authorities or by the
Central Coveriment, With the completion of the dam in
1964, the ecological balance started to be di sturbed
Causing crorionag economic and social changes reaching
the prese: ..o o, troin 1969 orwards; thisg elicited

1/ See frou cx:mupie, Hassan Dafilla (1975) o cit.,
PP.13-55 aizo Ismail Hugselin Abdalla, The hoice
of Khashn ol Gipba Area for the Resettlement of the
Halfoviis, Suden lotes and- Records, Vol.51, 1970,

2/ See M. gSh, Qcnan and H,E, E] Hag "Irrigation .
Practices rng Dovélopment in the Sudan, " Sudan Notes
ard Records, Vol.55, 1974, p.100.
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some action by the provincial suthorities, one of
which was those surveys of 1969 and 1972.

3«l. The Traditional Economy of Lower Atbara:

Prior to the erection of Khaslm el Girba Dam the
economy’ was predominantly agricultural.. Over 90% of
the population depend on irrigated agriculture to make
-a living, . though most of them supplemented their incomes
by fishing and trading in the wood drifted by the river.
The River Atbara was therefore the cornerstone for the
local economy. Nevertheless, rain cultivation in the
inner Butana was practiced, when climatic conditions
allowed, together with animal herding that scmetimes
involved a partial mobility of houvseholds.

3.1.1., Agriculture:

Four typec of cultivation were known in the area

and these were: h

a. ggggl/cultivation on the annually flooded

. banks:.of the river;

b. B._Byland cultivation immediately above the

‘ gerf 17nd, mostly irrigated by sagia;j/

c. ma at cultivation on the river bed when it
‘ dries up and develops am&ll water pools; and
.d. atmur< cultivation on the rainfed lands of

the northern Ectana,

1/ gerf (ar) the sloping 1snd of the river bank or
- small pockets of silt land cultivated after the
river flood waters subside.

2/ karu: 1land above the area amnuelly flooded by
the river (gerf

3/ pegia:the ox~drawn water wheel.

L4/ magat: refers to Watermelon and cucumber cucumis
. on e river bed when it dries up.

5/ atmur: an area of sand dunes stabilized by & small
" clay.content, cultivable in the rainy season.
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Agriculture was typically subsistent and practiced
on a family basis, The subsistent nature of the society
seem to have been imposed by the seasonel nature of the
River Atbara and the unreliability of rainfall in ‘the
area. In fact it seems that, with the then available
technology, this swbsistence level was not easy to
maintain without the full utilizaticn of all agricul-
tural potentials in the area; this may also be the
reason for the drastic changes caused by the Khashm
el Girva dam,

The year was divided into three agricultural
seasons, seifi (summer), damira (flood) and shitwi
(winter). 1In the seifi season (April to August)
cultivation was restricted to the karu land, depended
on sogla irrigation arnd involved the production of
dukhn (bulrush millet) and some vegetables. In damira
season (Augurt-November) crops cultivated were mainly
vegetables, dura (8orghum Vulgare) and lupia
(Dolichos‘lablab) on 'the gerf lands, the latter two
to be cut green as animal fodder. During this season .
the cultivation waé the easiest and the demand for
labour was generally low. For this reason it represent-
ed the peak season for subsidiary activities such as
fishing and floating wood collection, The shitwi
season (Nbvember-March) wag' congidered to be the most
important season in terms of" working hours, labour
force employed and the crops grown. It also represgented
the second rotation of farming on the karu lands.

Lubia (Dolichos lablab) and bersim (Lucerne) for
animals, vegetables and horse beans for human food,

and quite often for sele, were the major crops produced,
Ia addition, wheat was also grown sometimee, when
temperature levels were low and enough water was avail-
able for irrigation.



Magat cultivation of ggur (cucumber cucumis) and
watermelons, on the river bed, was usually carried out
in March or April when the river develops into pools,
to be harvested in June or July before the flood time,
thus moking use of the moisture content of the river
bed soil.

Atmur or rainfed cultivation in the Butana was
practiced in June, July or August depending on the time
of rainfell, It used to involvs only a part of the
family (young males) who followed the herds during the
"dry se..son and then settled down with their herds after
the start of the rainy season. Dura was the only crop
grown for food while the straw was dried to feed animals
during the sumimer sesson.

3.,1.2. Nomadism and Animal Herding:

According to the 1955/56 census, the nomads and
semi-nomads in the lower Atbara area accounted for about
L% of the total population of the area. The major
differences between these two groups were:

8, the nomads were largely concentrated in the
southeastern parts of the area around and south
of Gersi Sheikhship, while the semi-nomads were
scattered all over the area along the river
channel;

b. the nomads used to concentrate on raising
camels and sheep while the semi-nomads
concentrated on sheep, goats and some cattle;

C. obvipusly the distance and duration of the
nomads' mobility were bo th longer than those
of the year in the Butans pastures and wadis,
the nearest of which was khor el Meakabrab
(See map 1). Also sometimes nomads from the



~centrdl Butana used to move for far longer
distances towards the Atbara river during dry
seasons; they might even cross the river to
“the north}l The semi-nomads, on the other hand,
who were mostly farmers, used to spend only two
or three months away from the River Atbarr and
take sliorter trips to Sih al Hagar, Wadi Umm
Grain, Sararit and Wad Adar; and

d. while all the family is involved in the nomadic
mobility, only some of the males were invol &d
in the case of the semi-nomadic family.

Although the ratio of nomads and semi-nomads to
the total population is very small, these groups used
to own a very high proportion of the livestock then
Present in the area.g Sheep, cattle and cemels,
respectively, in terms of their numbers, were the main
types raised by these groups., Goats were heavily'
concentrated on the riverine areas and largely
associated with the settled population or with the
resident part of the semi-nomadic family. Animals'in
fact played a very important role in the economic 1life
of the settled population. The segia, the gussabixaj/
and the wooden plouth, the technology that was used at
the time, were all completely dependent on animsl power
(oxen), Donkeys were also used for threshing wheat. In
addition to providing a source of food, these animals
supplied manur ¢ and a means ol transport,

1/ See M.E. Abu Sin, A Survey and Analysis of
Population Mobility within Northern and Central
Sudan, Unpublishcd Ph.D, Thesis, University of
London (Bedford College), 1975, p.20L. :

2/ See H.A. Abdel Ati (1979) Op.cit., p.53.

}/ Gussabiya: an earth scoop made of iron and wood,
used for leveling the land and meking minor canals.
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34143, Fighing and Floating Wood Collection:
Althotgh a very small Proportion of the
populstion depended entirely on these two asctivities to
make a 1iving, both formed an important source of pocket
money tor a considerable portion of the population.
Howaver, both of these activities suffered a number of
problems such as:

1. Vbelng seasonal in their association with the
river flood, the thing that made it difficult
for the people to undertake them as basic
activities;

2. the lack of transport and absence of local
markets, which used to depress prices for
wood and lead to huge losses of fish catch; and

3+ the fishing activity, in addition to the
Primitive means used in it, had also faced
the problems of competition from the main
Nile fisheries where fish were better in
quality and higher in quantity since they
were caught from a much longer and Perennial -

river
3.1.4. Handicrafts:

The dom trees that were predominant in the area
provided the local population with a building materiel
and a source for hand mattings. The stem of the dom
tree was and is 8till extensively used for the roof
support for houses in both urban and rural areas. The
leaves of the dom tree or sadf was the main source
for handicrafts such as brugh (mattings), baskets and
ropes. These handicrafts were largely carried out by
women, and they represented one major contribution cf
females towards the howisehold's economy. In fact this
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activity to a large extent filled the slack geason in
the ycar as it was practiced during the late winter
and early summer days. It must be noted that cver Lo%
of the households were engaged in these activities.l/

in addition, some of the male members of the
community used Lo make use of the clay soil of the
river and the availability of firewoed in the area to
make water pots (Zeir) but again this was limited due
to the difficulty or transport and the competition
from the Nile areus.

In conclusion the main features ot the
traditional economy of the area ¢an be summarized as
follows:

l. It was basically a subsistent economy with a
relatively high degree of self-sufficiency,

2. There were various alternatives for ithe
individual thourh largely dependent on natural
conditions. Animal husbandry, fishing, wood
collection and handicrarts all were supplament-
ary activities to irrigated and rainfed cultivation.

3« The availsbility of these slternatives left
no, or a very short, slack season for the house-
hold and very small o no surplus labour force
that could have otherwise migrated.

k. The practice of’ these various ecconomic activities
other than apgricul ture and the raising of large
numbers of livestoek, even among the totally
sattled ropulation, seems to indicate some avare-
ness on the part of the inhabitants about the
marginality of their natural environmnent with
which they learned to cove by straddling between
these different activities.

1/ See H,A, Abdcl Ati (1979) Op.cit., p.56.
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4. EWNIROMMINTAL CHANGES IN THE AREA:

It was muutioned previously that the Lower

Atbera area falls into the semi-desert climate region,

end the amount of reinfall decreases as one moves
along the river from the southeast to the northwest.
This grsdual decline is indicated by the figures of
reinfall averages in Atbara and Seidon contained in
Table 3 below.

Table 3

Average Monthly Reinfall in Atbara end Seidonl’

; fJaanebearfAprfManyuanulfAungepfOcthovaecf

Atbara 0.0 0.0 0.0 0.0 3 3 27 3 5 1 0.0 0.0
Seidon 0.0 0.0 0.0 0.0 1 6 25 L1 8 3 1 0.0

R e —— = e S e e T e ey P e T e T ———— - e .
__.._,—_,..._‘_,-:_.,_-___....,_..-_,___.‘_._. kit fh - Lt -T S TN

Over the 1ast two decades the amount of rainfall
started to decline. If the meteoroclogical records of
raiafell in the Central Butana are taken as an indicator
of that declihe; we find that the minimum recorded f'or
sixty years was in 1970 (298 mm as oprosed to the annual
average of 429 mm), although rain levels started to pick
up again afterwards. It has also been reported that
the area experienced the worst drought in its-history
between 1969 and 1973.3

1/ Source: Abbasher E, E] Anin, The Basin of the River
. #Zbara in Sudan: A regional Study, Unpublish~
ed M.A, Thesis, Cairo University, 1976, p.99.

2/ See Ammed Mohd. ©1'Hassan, The envirommental
Consequences of Open irazing in Central Butana-Sudan,
IES Monograph Series, No.1l, Khartoum, November, 1981,
p.19, '

3/ Sce Rapp, A., The Suden, in A, Rapp and H. Hellden,
Research on Environmental Monitoring Methods forp
Landuse Planning in African Drylands, London Univ,,
Gevgr. Dept. Papers, No.42, 1979, p.ﬁ?
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Two other changes, closely connected with the
previous one, were also expericnced in the area, These
vere:

1. =a considerable increase in the intensity of
desert encroachment in the area. The desert
line has advanced southwards by about 100 kma.
between 1958 and 1975, thus covering all the
afea;under study including the riverine lands
(Pig. IV), and :

2, the construction of the Khashm el Girba dem in
196l which had its most significant effects on
ﬁhe riverine lands and the riverine population.

All these, of course, have combined to determine
the quality of the environment and hence the type of
economic activities practiced by'the inhabitants of-
the area. In this section, emphaéis has been made on-
the riverine lands and how they were influenced by the
dem and the change in the "natural" conditions.

4,1, The Erosion of the River Channel:

Before the construction of Khashm el Girba dam,
erosion on-the river channel was mainly through the
vertical cutting of the river ved itself, resulting.in
the clear low elevation of the river bagin relative to
its surrounding are‘as.2 The pre-dam picture of the
lower parts of river seems to have resembled a
simplified form of the present situation in its. upper
parts, ;;g:, between Adarma and Gallabat where gullies

'l/" See L.F. Lamprey, A Report on tlie Desert Encroach-
ment Reconnaiscance in Northern Sudan, Nairobi,
1975, ‘cited in Brick Eckholm and Lester Brown,
.Spreading Deserts: The Hand of Man, World Watch
Papers, No.13, August 1977, pp.9-10.

2/ ‘See 8. El Shami ,(1967) QOp,cit., p.161.
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have torn these kerrib land surfaces qui te extensively.
However, azlthough the slope was generally steep (1.e.,
1:400 between Khashn el Girba and the Atbarn-Nile
junction)l/and hence the river speed was ralatively
high, it seems that the long distance crossed by the
river and the heavv load of both coarse and dissolved
materials it used to transport had helped to check ifs
erosive powWer and restricted it to the river bhoundaries
since the process was coupled with an equally high
intensity of depositional activities in the lower parts
of the channel. It is estimated that the River Atbara
used to carry about 3 kilogrammes of dissolved and
eroded materials per every cubic metre of water.2

At present the intensity of erosion below the dam
site has increased considerably, as a result of the
followling:

8. the river current regains its strength as it
basses the dam gates, a particularly large
portion of the materials it carries from its
upper course areas, that could have reduced ltg
speed, are checked behind the dam (see section
L.l4 below). This means that the lower parts of
the river chamel, instead of being subject to
both erosion and deposition in a somehow
balanced form, become largely subject to erosion.

b. the relatively short distance between “he dem
and the Atbara discharge area (about 40O kms),
together with the relatively steep;~ and

1/ See M.A. Mohrmmed (1956 ) Op.cit., p.l12,
2/ See S.E1 Shami (1967) Op.cit., p.164.

3/ The elevation difference ls 5 metres between the
town of Atbara (345 m) and Seidon (550 m) while the
distance between them is about 50 kms..
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¢. the weak composition of the soil consisting of
511t =nd clay that were originally ‘deposited by
the river itself.

The intensity of haddam (land eliding) has now
conaiderably increased on both gides of the river,
leading to the almost comnlete disappearance of the
gerf lands, especially on the 1eft bank of the river
channel where the effect is more profound.: See Fig.V),

4.2. Siltation;

The annual accumwlation of silt behind the Khashm
el Girba dam has a twofold effect:on the lower Atbara.
On the one hand it reduces tle fertility levels of the
riverine =o0ils and on the other reduces the connectivity
of 1its particles making it yet more vulnerable to both
water and wind er'osion.2 The emount of sediments in the
Khashm el Girba reservoir has risen from nil in 1964 to
0.46 x 107 M° in 1972/73, thus reducing the storage
capacity from 1.3 x 109 M3 to about 0.84 x 109 M3 in
the same seasoni/and Thimm estimates it to be O.80x109 u>
in 1978.Q/The annual rate of sediment deposits' upstresam
advance was estimated in 1973 to be about L;Ox606 M3,
that is approximately a horizortal expansion of about

1/ Soe H,A., Abdel Ati (1979) Op.cit., pp.35-62 and 63.
2/ Ibid., p.36.

3/ Ministry-of “rrigation (Sudan) R Report on the
Sedimentation Prcblem of Khasktm el Girba Reservoir,
Khartoum, 1973, uwp.L-7.

4/ See H.U. Thimm, Dgvelopment Projects in Sudan: an
analysis of their performance with implication for
research and training in arid land management, U.N,
University, 1979, p.15.- .

5/ Seo Sogreah, "A Preliminary Note cn Experimental
Flushing Operations of 1971 and Flushing Programmes
Of11972”’ Ministry of Irrigation, Khartoum, 1972,
p.l.
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original river bed level. Furthermore Thimm gstimates
-that aboui 50 million cubic metres of the River Atbara
waters are annually lost as a result of this sedimen=
tation problam in the reservoir.l

4.3. Righing:

Thz wdvierno etifects of irrigation dems on the
downstream fish have bsen emphasized by various
scholars and ecologists., The f'ollowing are smong the
problems mentioned:

1. the hirdrovca of upstream and downstream
mevasent of fish;

2. the obstruction of figh by turbines;

3. the alteration of the water regimen downstream
by tue dam that tends to deprive fish from
making use of the neasonal shif'ts of water
that arz cssential for feeding, spavwnirg: and
Liuddtlg, slace re icads to a drop in the
-nuti.ent lesvel in the river waters;

Lo the nlteration o' the natural level of
sedtventnticrn 1nd water velocity, Which'alao
influenes the nutrients and the dissolved
oxygea levels and hence the productivity of
fish; and

5. the chauges irn the salinity and chemical
'structuré of the river waters, since the
" concentration of salt in water is,known to-
‘causy the cortamination of Tish reserves,2

1/ See H.U, Tham (i979) Op.cit., p.16.

2/ For an claboratic» of these points soo Dassmann,

R.E., Milton, J.P.,nna Freemoann, P.H., Ecological
Erinelplecs for Econemic Devolommeént, John Wiley

& Sons Lid, Londou, 1978, pp.191-197.
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Of coursc most of these arply to the fisheries or
the River Atbara, especially with regard to the high
silt content of the water in the lower parts. However,
as fishing was only practiced seasonally and provided
a supplementary source of income, the economic impact
of its disruption by the dam can only be seen as
significant in association with the other aspects of
the economy, particularly with regard to two thinge,
First, the geasonlitly of the river and the blockage
by the dam led to the drop in the lower parts so that
when available fish were in most cases useful only as
sardines as a result of the disruptlon of the breeding
cyclc. Secondly, the loss of other income sources, both
agricultural and non-agricultural, denied those who
practice fishing the capital necessary to conduct it,
since the sardine industry, for éxample, requires an
cconomic base far beyond the financial resources of the
majority ol these people.1 This is probably why in 1978
it was found that only 0.7% of the Lower Atbara popula-
tion relies on fishing ns the major source of income.g/

L.L, Deforestation:

It was mentioned previously that the River Atbara
before the construction of Khashm el Girba used to
drif't a considerable amount or falling trees from its
upper course areas in the Ethiopian highland forests,
Sunt (Acacia albida), talh (A. seyal), tundub
(Capparis'decidua), Salom (A. Flora), haraz (A, albida),
ard Highleeg (Bilanites aegyptimca) were the main types

1/ Sardine industry at present secms to be practiced
largely by urban-based fishermen, mainly from Atbars
town, fishing at the Atbara-Nile Junction where they
claim fishing is easier and fish are more abundant,

2/ See H.A. Abdel Ati, (1979), Op.cit., p.lk.
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of wood dnifted by the river downstresm. The natupal
vegetation of the Lower Atbara area itself consisted of
dom trees’ (Hyphacne thebaica), tundub, spunt, talh,
kittir (A. Mellifera) and laa'ut (A. nubica), in
addition to the date palms that were concentrated along
the river banks. Desert and semi-desert shrubs .and
ragses Wers also abundant in the area bétween Marzuqa
and Atbara east and wost of the river, decreasing in
density towards the north and also east and west away
from tho river. These included tarfa (Tamarix ophylla).
hagkaneet (Cenchrus),. nalt(Cymbopogon nervatus), halfa
(Demoslarpya oyrosuroides) and tabas (Scirub). 1 All
these had their cconomic value for the local population
as firewood, building meterial and a: source of cash.
"The construction of Khaslm el Girba dam has not only
halted the flow of wond downstream, but by so deing it
caused- extenelve damoe to the vegetation in théi

downstraom area.

It is very difficult to estimata the volume of
wood that was annually drifted by ‘the River Atbara as
.d1t.varied considerably from one year to another. At
present it' usually expnnds for 1-2 kilometres upstream
from the ‘dam on the full width of' the reservoir, with
the maximiom accumulation occuring during the ‘early days.
of the flood season (July-August) This is impor tant ,
in ‘two reﬁptct FPirst the accumulation of wood ¢
increases the rate of sedimentatinn in the reservbir.
Ard Secondly, the reamoval oprerations of that wood
require the complete closure of_the dem in order to

1/ For a more detalled desc:iption of vegetation, see
A.E. B3 imin (1976), Op.cit., pp.117-118.

2/ See Ministry ‘'of Irrigation Report on the
Sedimentatinn Problem of Khaslm el Girba Reservoir,
Khartoum, 1973, p.23,
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raise the water level to the maximum height (L468 metres)%/
Thus, in additien to the checking of floating wood, the
lower Atbara also suffers the restraint of both silt

and irrigation water and hence the disruption of the
agricultural cycle,

Denied the ovportunity to collect Iloating wood,
the inhabitants of the lower Atbara turned to surround-
ing areas, cutting trees for domestic uses and sometimes
for commercial purposecs. This is particularly true for
the extreme lower parts, close to the urban areas (E1
Damier and Atbara) where the demand for wood is high,
and here the acacia trecs and even dom trees were almost
cleared completely (See Fig.V).g/In addition, a -
considepable humber of the date palms on the river banks
was lost as a result of the high intensity of haddam.
Furthermore, the drought of the late 1960's early 1970's
put more pressure on the vegetation cover as various
nomadic groups from the northern Butana started to move
towards the river and spend longer periocds in 1ts
vicinity for water, While supporting their animals from
this natural vegetation. It is well known that the
combination of vegetation Clearance by man and rrolonged
droughts is a prime cause of desertification.j Over-
grazing is also accused of causing soil erosion and
desertification in various parts of the semi-arid =zone
in Sudan.éL All these Tactors seem to have contributed

1/ Ibid., p.22,

2/ The sketch map in fact indicates both the clearance
of' vegetation and the erosion of the gerf lands by
the river,

3/ See A. Rapp, Sudan, in Rapp, Houreau and Lundholm
(edv), Can Desert Enchroachment Be Stopped ¢
Ecological Bulletin,.No.24, Stockholm, 1976, p,

L/ See E, Eckholm and L.R. Brown, Spreading Deserts:
The Hands of Man, World Watch Papers, No.13, August,
1977’ pp-9"'10o '
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to the aenuthern advance of the desert line to cover
8.1l the lower Atbara area (See Fig, IV);
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5. THE _IMPLICATIONS OF CHANGE ON THE EIONOMY

OF _THE AREA4

The marked drop in the amount of the river water
bassing dovwnstream ani the dieruption of floating wood
collection and fishing activities caused by the erection
of Khasmm el Girba dam on tle one hend and the drought
of the late 1960's on the other have combined to agitate
and reshapc the economy of the Lower Atbara. Here an

attanpt is made to assess the implications of those
changes on the two Pre~existing major economic activi=-
ties, namely agriculture and livestock raising.

5.1. Agriculture:

Being the major economic activity, agriculture was
the activity most affected by the erection of the dam
and the onvironmcntal changeolthat occurred. The
reduction of the river water, the 1oss of cultivable
lands as a result of erosion of the river banks and
the drop in rainfall levels in tho atmur lands were
the prime factors of ehinge. The implications of thig
were enormous on all aspects of ‘agriculture including
land ovr.ership, the crops and croprping systems employed,
cul tivation methods, and consequently, production
relations,

As a result of the control measures over the.
River Atbara waters abplied by the Khashm el Girba dan
authorities, the "normal" flow uf the river is
restricted to three months (August-October), and by
January or at most February, the river is complotely
dry when most of the water Pools disappear. As a result.
of this and the variations in the time of opening the
dam gatcs from one year to another on the one hand, and
the high intensity of haddam on the other, both m magat
and georf cultivation have ceased to exist.
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The traditional irrigation system by swagi also
had to be changed and replaced by diesel pump irrigation.
This change was necessitated by:

gée the limited capacity of sagia.l/This made 1t idle
for over three quartera of the year, particularly
with the high elevation of the land to be
irrigated, caused by hadd am;

b. the continuous‘changes in the river course that'
were difficult to cope with, by changing the
location or site of the wooden wheel because of
its bulky sizo and the special skills it requires
in addition to the high costs involvgd;

¢, the loss of the georf and atmur lands that
necesditated the use of more efficient irrigation
machinery to allow the maximum use of the avail-
able land. Egually Importent, it seems, was the
intention to use the area that had been occupiead
by foddoer crops for the 8agia bulls; and

d. probably, the reduction in the amount of wood
and livestockkin the area after the construction
of the dem.

As a result of all these factors the number of
farmers depending on swagl irrigation in the area stari-
ed to decline, and they gradually turned to diesel puips
(See Table 4). But, in spite of the obvious economic
advantages of this change, it had a more serigus
congequence stemming from the inability of the vast
ma jority of producers‘to_buy pumps. This led to the

1/ On the main Nile the maximum capacity of the sagia
was 5 feddans when the river is at its highest level
but on average it rarely exceeds 2.5 feddans,
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emergence of a landlord class, providing irrigation
water to emall farmers on a 50/50 share-cropping basis,
for the first time in the area, thus altering the pre-
existing sets of production reiations.

Table 4
Methods of Irrigation in Lower thara
before and aftor tho K. ol Cirba Dan 1/

Methods of Irrigation
ood : Sagla : Pumb : Rain

Fo—

% of farming populatiar

Before the Dem (1964) L2 33 10 15
After the Dam (1978) 25 10 64 1
“DifferenCG (%) -h0.5 -69.7 " +54.0 -93.3
PO e e =D e =T =T e e T T e T e g S g T —y =T T

1/Source: H.A. Abdel At (1979) Qp.cit,, p.61.

The'sedond.majof change in agriculture was that
related to the crops cultivated. The change has talkéen
the following forms: ' .

"é,‘Most of the fodder crops like lubia :
(Dolocis lablab).and dura (Sorghum‘vhlgafﬁ)l/on the.
gérr lands, as well as dukhn and dura of_fhe gtmur
Iénds disappeared, the former as a result of erosidn,
the latter as a result of rainfall deficiehcies.

t'b{ The drop in the moisture content of the river
bed spils and. the annual variations in the time and
course on which the river flows led to a sharp drop in-
the intensity of magat cultivation.

c. The cultivation of fodder crops on the Karu
land that was p acticed by some farmers to feed domestic
animals also gave way' to dura and other food crops with
a gradual decline in the numbers of animals reised, -
This in fact reflects the competition between man and
animals for food.

1/ Dura was cultivated on the. gerf lands to be, cut -
green several times as animal fodder locally known
as buttig,
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d.. The thirst-resistant and low-water dananding
crbps started to occupy proportionally 1arge areas of
the Karu lands. These include, for: example lubig, the
only fodder crop that is still grown on & relatively
large scale, and groundnuts in sgme areas. Although the
area under these crops is veryrsmali its significance
arises from the exhaustlon of soil and the disintegra-
tion of" 1ts particles caused when hapvesting groundnut g,
for example. Both of these tend to¢ reduce soll fertility
and‘hence 1ts productivity.

e. The agricultural cycle also underwent change as
cultivation bec ame rastricted to the damira season and
the early days of the winter. That means the dis-
integrated soil becomes suwb ject to the strong north-
easterly winds for most of the winter months. The
evidence of this effect 1s the deposits of the riverine
fine clay soil row found in the northern fringes of the
Butana, esast of "Ed Damer,

In a Burvey conducted in 1978, food crops (dura,
dukhn and vegetables) were grown as the n major crops by
about 91m of the farmer 1 and occupied .the largest
proportion of the cultivated land. This 1mplies that
the decision regarding what to cultivate is 1argely
influenced by the family food requiranents and
emphasizes the assertion made earlier about the
competition between man and animal, which was obviously
concluded in favour of the former. The Problem of land
showtage is further stressed by the decline of the Karu
land fertility as a result of its continuous use and

i

1/ For an elaboration see H. A. Abdel Ati.(1979)
OE.cit.’ Pp.al--66. .
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the loss of all other means of fertilization (naturnl;
traditional or artificial) that was caused by the
blockage of the river silt, the sharp drop in:the
numbers of livestock in the area, and the poof
finarcial conditions of the famers.

Another important change experienced was that,
related to agriculturnl land ownership. as it is shown
in Table (5) below. It is clear from the table tha% the
ratio of those who cultivate hired lands has increased
substantially, although in terms of numbers land hirers
are still far fewer than private holders, The 'eason
for this contradiction is a statistical op- that
emerged from the negligible nuber of land hirers prior
to the construction of the dam.

However, although privatc owners constitute the
highest ratio among farmers, almost 15% of them lost
their private lands over the first 15 year- following
the dam construction. Closely linked to this was tho
decrease in the size of cultivated plots from :azm
average of 3.5 feddans in 1964 to 3. 0 feddans,in 1978
The reduction in farm size ahd 1ntensity of priVate{
ownership con be explained, other then the loss of
gerf and atmur lands, by natural population increqse
rnd the influence of inheritamce (mainly of karu lands),
or by the selling of land which could be caused by .
migration, the uneconomic 8lze of the land or as settle-
ment of debts. Both of these interrelated chnngos
indicate the formation of two distinct social groupa,
an increasing group of small holders and Jand hirers
and an :=merging class of landlords.

Migration, loss of 14nd and the in-migration of
some nomads from the northern Butana to settle . by the
river banks, have also cortributed to the presence of


http:settle.by
http:agricultur.1i

e e 1/ w
Land Owmershis ond sige of plots oeicre and after the Dom oo ]

: : Tyae cof Ovmership : Plot Size  {in feddans) :
: Percentege tPrivate: iGovern—: : : : :
: of fTarmers ¢ lgnd @ Hired mznf .Conmunal: Und 3 3-4 89: 5-9.39: 10 and over @
: 3 : : ¥ s : : : :
Before the dam : . ,

(1964) 69 24 4 3 647 15.3 12.7 Te3
After the dom : ,

(1978) 59.5 31.7 5.8 3 70.2 13.5 4.8 11.5
Degree of Change )

(%) -13.8  +32.0 +45.0° 0.0 +845 - =11.8 62,2 +57.5

s e = e s = =

co: Compiled from Heh. Abdel At1(1978) 03.c1t., T-bles VIiI z2nd VIII,

Pp.62 =2nd 63,

Government lands refer to 2ll wnregistered lornds theot

[P R+

were used
by lccal farmers, mostly situatead away from the river around the

various XKhors nd Mayma't (wzier cnu01nevt areas). that used to
develod in the northerm Sutana dvring rainy seasons,
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wage lahourers in the arean. Agoin, although the ratio
of farms ontiroly depondont on wage labourers is
generally amall (about 12%), it is almoat double its
percentage beifore the dam (7%). Another development in
agriculture was the replacament of traditional tools
and implements such as gelluqa, gusgsabiyva and the

wooden plouth by more modern equipment such as tractors
that incrensed gradunlly with the increanse of lsandlords
and private scheme owners,. It cen thus be sald that

the increase in the intensity of land hi?ing and ronting,
the uss of wage labourers and the hiring of modern
agricultural technology (pumps and tractors) all led to
the breaking down of the "sclf-sufficicncy" of the

farm unit that in the past used to oporﬁte on its own
land using fanlly labour and privately owned agricul tur-
al equipment.

5.2. Livegtock:

It'was mentioned previously that the numbers of
livostock:WGre cut drastically over the last two decades.
Under the pressure of droughts (rom the late 1960's
onwards a large proportion of the Aliab and other
nomadic groups that used to occupy the extreme northern
parts of the Butana started to move southwards putting
more pressure on the naotural pastures around the wadis
ol Hawad and ‘el Awntaib. In fact the heavy concentra-
tion of indigcnous and incoming tribal groups around
the foaw wnter points in the vicinity of Um Sahdidn and
the concomttant ovargrazing resulting from.the imbalance
of animal/land ratios has been accused of causing
desertification in the area,t ..

1/ The Northern Rogion, A Report on the Natural
Resources and the Development of Nomads in Shendi
Rural Council, Ed Damer, Jan. 1982, pp.13-16.



On the riverine lands animals gradually decreased,
as mentioned previously, with the diminishing fodder
broduction and with the decline of the demand far their
Power in agriculture. The ratio of settled population
raising animals dropped from 84% in 1964 to 65% in 1978.
Most significant, perhaps, was the drov in the average
nunmber of animals raised per housechold, as will be shown
later. A large number of cattle died during the 1968--59
season when an epidemic disease, locally known as el _Hud,
hit the area. In fact about one third of the pupulation
surveyed in 1978 reported losing their herd during that
geason as a result of the disease, but the remaining
two thirds blamed water shorteges and poor pasturse for
that decline.l/This seems to indicate that water ghort-
eage and pasture have influenced the nomadic and semi-
nomadic populations that represent the largest propor-
tion of animal owners.

In a report in 1969, el Sabooni mentioned' that
a total of 11,965 head of animal s, representing about
93% of the animal wealth of Al Mogran Omodiya, were
lost between 1964 and 1969 —/From Table 6 below it is
clear that the least affected among the Sheikhships
was Gersi, which was basically a nomadic area and goats
were the least hit among the raised animals. This,
however, does not mean that the loss was not enormous
as the loss ratio in Cersi area. was 85.7%, and over
90% of goats vere lost.

1/ See M.A. Abdel Ati (1978) Op.cit., pp.66-69.

2/ See I.A. El Sabooni, A Report on the Problem of
the Lower Atbara, Wile Province Headquarters,
Ed Damer, 1969, (in Arabic).
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Table 6
Animals lost in the Omodiya of Al Magran 196&-691/

¢ Sheikh~ :; CemelsiCattle tSheep :Goats : & loss 3
$___ship ¢ 182321 :2:1 32313 2: Ratio

Al Magran 88 - 206 1 618 7 755 U8 96.6
El Gubba 22 3 89 10 845 78 969 26 93,9
Gangari 1 2140 4 68155 660 65 91,5
El Besli 19 1174 10 744 23 689 81 92.9
El Omerab 5 15h 1 786 - 645 35 97.7

Umm Sunta 10 - 7 - 567 27 1070 87 93.1
Gersi 59 2 46 - 706 '52 1210 235 85.7
Al Magran S L :
Omodiya 20L 8 8166 26 49oL7 242 5998 577 93,5
Loss Ratio ‘
by Type 96.1% 96.8% 95.1% 90. 4% .
1984 n 12 112 267 395
Loss Ratio 98.0% 98.57%  97.7% 95.6% 96.7 .

e e S el e e T e S T e = = = ] fat=R L It ey

x (1) berore the dam, (2) after the dam
xx The 1984 figures are based on an assumption of

a 5% amual loss rate based on the 1969 figures.

Although one doubts whether the loss was as

big as that reported by E1 Sabooni, no evidence to
 disprove-it is available. The drop in the number of
nqmads and semi-nomeds is quite noticeable, and the
-prbductivity and quality of their animals has obviously
been negatively influenced by the long distance and
~ duration of their travel. Furthermore, in 1978, it was
found that about 5% of the population does not raise
any animals at all, which is quite strange by all
standards for any rurel community in Northern Sudan..

1/ Ibid., p.L,
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In summary, however, the massive reduction in the
number of livestock in the area as indicated above can
be attributed to: (a) the epidemic of 1968-69, (b) the’
migration of nomads and semi-nomads southwards towards
the imner Butana, (c) the large sales of animals by the
settled population under the pressure of crop failures
and the loss of other income sources, (d) the death
incidence caused by the drought and (e) the fluctuating
price of grain (dura) that is to be covered, at least
partly, by the sales of livestock. For exemple, in 1983
the price of a sack of dura was between 50-60 Sudanese
pounds and that of a sheep Was in the same range. In
1984 dura price shot up to Ls. 150~180 while livestock
prices remained at the same level and even declined
over the last few months under che pressures of drought,
higher grain prices and competition from the drought-hit
lirastock of Western Sudan.

The large scale of the drought's effect has also
caused some conflicts between various tribal groups as,
Tfor example, those occurring around water points in the
southern parts of Northern Butana and those between
nomads and settled population close to the Atbara River,
These latter occur as the inner Butana nomads are
compelled, under drought conditions and the expansion
of Khashm el Girba scheme, to drive their animals
around the scheme from the extreme southeast to the
extreame northwest of the Butana, i.e., the Lower
Atbara.l By so doing these nomads come into direct
contact with the settled population for-long periods

1/ See M. Sh. Osman and M.%, El Hag (1974) Op.cit.,
p.100.
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and frictions occur, The long dry seasons are known

to be times of high animal sales, so the nomads prefer
to stay close to the market, at Ed Damer, as long as
possible. Since the River Nile is blocked by urban
settlements and the deep and probably wet Butana is

too far, those nomads find no alternative watering place
to the River Atbara, thus going into conflicts with
farmers, especially when crop damage occurs,



6. IHE ECONOMIC SIGNIFICANCE OF ECOLOGICAL CHANGES
IN THE LOWER ATBARA
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6. THE ECONOMIC SIGNIFICANCE OF HCOLOGICAL
HANGES _IN THE LOWER ATBARA:

An ecological change of the magnitude described
above will obviously influence the overall socio-
sconomic patterns existing in the area where that
change takes place. In what follows, we are going to
discuss the most important gocio-economic changes
experienced in the Lower Atbara area as a result of
those ecological changes, namely the changes in economic
ectivities, income levels and the demogréphic structures.

6.1. Occupational Changes:

The change of economic activities was a natural
response to the changing environmental conditions that,
as nentioned earlier, included the drop in rainfall
levels and the shrinkege of arable lands that caused the
drop in the uumber of livestock and ovmners as well as
that of the farming population. Table 7 provides a |
suminary of the occupational changes that occurred in
the area between 1964 and 1978,

Table 7
Major Occupations in -the LoWwer Atbara Area -
19064 and 1978 1/ .

% of Population Ingaged

: Type of B. Activity X 1964 . 1978

Agriculture 92.0 69.3.
Nomadism & Animay Herding 2.0 0.7
Fishing - 2.0 0.7
Wood Cutting & Collection 0.7 0.0
Commerce and Trade 0.0 L.o
Handicrafts 0.0 11, 3.
Wage LAbour 3.3 14.0
AT Activitios 100.0 —100,0

e S T e e T e T e e i T LR O U e R o P I

1/ Sourcs: H.A. Abdel Ati (1978) Op.cit., p.78.
Note: T'hesc represent the economic activities
considerel "mein" by the population and a large number
might be praccicing another secondary activity,
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From the above table the following can be noticed:

a. Over half the population experienced é'change
of occupation;

b. there i1s a massive reduction (by about a third)
in the farming pepulation ratio;

C. handicrafts, only a suhordinate activity or a
source of extra-income in the pre-dam period,
developed into being thg ma jor activity of over
11% of the population;L”

d. there is a substantial drop in the ratio of
those practicing nomadism or animal herding as
their major economic activity;

€. the presance of trade as a major economic
activity in the area for the first time;g/

f. the enormous incrcase in the ratio of wage-
labourers that was more than tripled. This
is oné of' the most serious ecconomic and social
consequences of that change as it.influences
income distribu.ion-and reflects inequalitizs
in land distribution and/or ownership.

1/.1t might be interesting to note. that during a visit
in 1984, "1t was found that the Sa'af, the main raw
material for handicrafts in the area is usually
bought from Ed Demer urban market, for which it is
supplied from the upper areas of the River Atbara,

2/ This doesn't mean the absence of trading altogether
in the area, but 1t could have existed as a gecondary
Job. :However, this might be explained by the close
location o' the area to the urban markets of Ed
Damer and Atbara, the subsistent nature of the local
econemy and, probably, the lack of any marketable
surplus that could have encouraged the growth of
shops and local marketas.



46

6.2, Income Levels and Distribution:

The disavpearance of certain economic activities
in the Lower Atbara and the shrinkage of othérs have
caused a real drop in output and hence in the level of
incomes and the standards of living in the area.
According to El1 Sabooni the per capita income decreased
in the five years immediately following the conatruction
ol the Khashm el Girbs dam to L49.7 Sudanese pounds in
1969, as opposed to 137.6 pounds before the dam.1
Without any regard to inflation, Changes in crop prices
or any other factor that could have influenced the per
capita income level, the drop is subshnntially high
(about 64%). Although these figurocs contrndict the
estimated total population in the samc report and
although no clear definition of incomc:ar how it was
calculated is p-avided, thefactops which make the
results less reliable, a survey conducted in 1978 seems
to confirm E1 Sabooni's findings, though in a far less
significant vay. It Wag found that:

a. 56% of the population in 1978 -earncd under
100 Sudanese pounds per yoar, as opposed to
51% in the same income bracket prior to
1964 ; and

b. the income of about 9% of the popul ation
has dGCncﬁsed—(mostly from over 100 to
und er 100‘pounds), in contrast to the
increase in the ratio of thosc earning over
LOO pounds (from 5.3% in 1964 to 8.7% in 1978).2/

1/ See I.A, El Sabooni (1969), Qp.cit., Supplement.6
P.2,

2/ Seo H.A, Abdel Ati (1979) Op.cit., p.77.
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The erosion of middle income groups usually
indicates the rising inequality in the distribution of
wealth, Such inequality is mostly induced in rural
areas by the differential access to modern-sector
facilities,d which becomes more effective when the
problems of economic growth are caused by environmental
conditions rather than by any other factors. Access to
the relatively modern technology, attained by some of
the wealthier portion of ‘the population (pump owners and
landlords), and which resulted in further income
disparities, was induced by the interplay of a number
of factors, . among which are: '

a. The replacement of the traditional Sagis by
the changing circumstances caused by El Girba
dam. o

b. The low incomes generated by the majority of
farmers as a result of the shrinkage in
cultiveble lands and the decline .in the non-
agricultural income sources, This in fact
made ths dependence of small producers. on
bpump owners inevitable as they cannot. afford
to buy their irrigation machinery.

C. The high intensity of land sales undertaken by
gmall holders and migrants who were pressed by
factors such as high operation costs, insufficient
production, low incomes or the'uneconomical slze
of the plot operated. This, in particular,
contributed significantlyltd the emergence of
some landlords who amalgemate a number of’ anall
plots to hire them on a share~crop basis,

1/ For an elabordtion of this, see G.D, Coleman and
F, Nixon, Economics of Change in Less Developed
Countries, Phillip Allan Publishing Ltd,, London,

1978; Also M.P. Todaro, Economics for a Developing
World, Longman Group, London, 1979,




d. Tha policies adopted by the pProvincial
authorities at the time in its attempt to
bescue the area. The effort was largely one
¢f & relief operation, but in some cases it
involved the 1ssuance of licenses und
Provision of f‘inanciml support to some
ag‘icultural achcme OWners.1

6.3 _gmographic Changes:

From the previous distussion of' the population
characteristics 1t 13 clear that thore is g high rate
of' outmigration from the aroea, imposed primarily by the

enviromental chinges that occurred, Migration ig-
indicated by the 1low rate of population growth as well
as tHe imbalence between the two sexes among varinua
age groups (Sce Section 2.2), Migration in the Lower
Atbara involved two forms of' uman mobility; these are:

‘1. Mipgration 1nvolving on'y a part of the family,
mostly the adult males, and these are directed
to Khasim el Girba Scheme area, Ed Damer and
‘Atbara towns, Khartoum and other urdan centres
ag well as abroad. In this caso migration is .
ol ther seasnnal or of a temporary nature.,

2. The movement that involves all membars of the
household; this is reprasented by:’

a. The riverine population who lost their 1ands
or their economic base in the Lower Atbara
area for one reaseon op another and moved out-
side the srea, mostly to Ed Damer town. —/ﬁere
mobilaivy is bhoth geographical ang occupational
a3 1t-involves the nhange of economic activitv.

1/ For an elaboratlon Sea H, A, Abdel Ati (1979),
OEncit), T)p 80—82 ' .

2/ Note: A- very large proportion of the inhabitantg of
el Free' el Gadeed residential quarter in Ed Damer
have their origins in the Lower Atbhara,
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b. The nomadic population thaot moved with its
livestock southwards into the Butana in search
for pastures and water.

The selectivity of migratisn in terms of age and
sex has obviously had some implications in the area,
Male migration has contributed to the decr=ase in the
intensity of marriages, thus increasing the marriage
age particularly for women. In fact in some villages
economic conditions have deteriorated so much that
marriages did not take place for a quite a number of
years. In El Omerab Sheikhship for cxample, it was
reported that no marriage had tsken place over the first
five years that followed the erection of Khasim EX Girba
dum.1 This sex selectiviiy of migrants also had a
negative bearing cn the economy as it led to a reduc tion
in man-productivity and to the increase in the numbers
of dependent and economically inactive people.

Furthermore the intensity of migration in some
areas was so high that it led to the complete depopula-
tion of those areas, such as the case of El Nateela
and E1 Khalafallab Villages.g/ '

6.4, The Perception of the Proﬁlen;/

In the survey conducted in 1978, the farmers of
the Lower Atbara were asked about the problems they
faced at that time as well as those they used to
experience prior to the construction of the Khashm el
Girba dam. The reswlts are summerized in Fig., VI below,

1/ T.A. E1 Sabooni (1969), Op.cit., p.16.
2/ Irid, p.lh. Also H.A, Abdel Ati (1979), 2p.cit.,p.21.

3/ All the information in this section was compiled
from'g.Au Abdel Ati (1979) Op.cit., pp.66-68, 91-9L,
and 96-100.
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It shows a nunber of problems that can be described as
persistent, including erosion of agricultural lang,
pects pnd disease, laok of capital and water shortages.
But after the construction of the dam, some of those
problems becune more acute or were so considered by
the farmers. Before the dam the spread of peste and
disesse was considered to be the majer problem by over
70% of farmers, folloWed by land orosicn (12%), poor
mearkat facilities (9%), leck of capital (7/4), end short-
age of irrigation water (5:2). Although rats and sueid
(snut) ana agal (stickiness) disesse, typical of dry
sille and enviromments where they cause considerable
crop damage, were widely spread in the area in 1978,
they were rotcd second to the problem of water short-
agea which was considered to be the most important
problem by about 557 of the Carmers interviewed. Other
problems emphasized included land erosion (25%), short-
age of' agricultural land (20%) and the lack of ceapital
(12%). Furthermore, no respondent mentioned having no
problem in 1978, as npposed to about %O of vhe popula-
tion for the pre-dam period (See Fig. VI).

This change of attitude can be explained by the
héaby dependence on irrigated agriculture on the
riverine lande in the post-dam period when the atmur
lanas were lost as a result of the rainfall deficiencies.
Shortage of water also implies the shrinkage of riverine
cultivable lands and lack of capital, i.e.,irrigation
mgchinery. It also implies the loss of cash sources such
as floating wood collection, fighing and magat oultiva-
ticn that were rendered by the River Atbarae before the
erection of the Khashm ¢l Girba dam.

Since the long-term effect of the dem in thq‘éréa
downstreom to a large extent depends on the responges
of the local community therc, the people were also asked
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gbout their feelings or attitudes towards the deam and
to explain why they felt so. The result is shown in

Fig.

2

VII and can be summarized in the following:

79% of the tctal farning population congidered

the dam to be harmiul to their area both
econcmicelly @ad ecologically, 9.50% considered

1t beneficial, 6.57 saw it as not effective

either way, and the remaining 5% gave no opinions.

Those who viewod the dam to be beneficial
attributed that to: higher incomes (L4%), the
introduction of new agricultural techniques
into the area (3%) and the better marketing
opportunities (2,5%).

" Those who considered the dam harmful to the
area accused tit of having caused a drop in
production (L4%), a drop in income levels (23%),
low marketing opportunities (5%), unemployment
(3.5%) and other problems (3.5%).

However, slight differences existed when the

views of farmers under 40 years of age were taken
separately, although the general trend was the Same,
Anong these younger farmers, the ratio ¢f those who
gave no opinion or viewed the dam as not effective is
considerably higher when compared to tho ratio of the
total population, amounting to 20% and 11.9% respective-
- ly. A1l those who considered the dam to be beneficial
(h.2%) attributed that to the better marketing opport-
unities then (1978) ¢xisting in the area, But similar
to the total population, the ratio of those who viewed
the dam as harmful was extremely high (647), and their
reasons for that were the drop in production "38,6%),
drop in incomes (23.6%) and the lower market upport-
unities (1.7%) (Seo Fig. VII),
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The major reason for the difference in the points
of view between the slder and younger group seems to be
the greater awarenasé of the former with the problems,
as they were economically active before the construction
of the dam and hence know better the scale of change.
This in fact might be the reason why none of the
population over L4O years gave "no idea" as an auswer.

Ironically, perhaps, when asked ahout the things
most needed for the development of their villages and
the Lower Atbara area in general, the inhabitants'
responses didn't quite mutch the problems they stressed
.previously. A 1list of ten selected services was given
for each individual from which to choose and rate the

" four of them he feels feasible and necessary for the
development of his village.: Schoola end agricultural
cooperatives were the most needed ard were rated first
and second by 26% of the population, respectively, but
water supply whose shortage was considered the most
important problem (Fig. VI), and for which the Khashm
el Girba dam was considered harmful (Fig. VII), came
sixth in the rating (See Fig, VIII).

The inerease in the intensity of migration, the
development in the means of transport and the closer
contact with the neighbouring urban centres seem to be
the major reasons for the deviation of choice here from
the problems stressed earlier. This is further
emphasized by the enormous variations in the gservices
rated first in the different Sheikhships, which again
reflect the influence of contacts with the urban

1/ The rating system was 4 points to the rirst one,
3 to the second, 2 to the third and one point to
the fourth.
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centres and urban attitudes, To illustrate this point
let us compare the service priorities of the inhabitantsg
of Al Magran, the nearest to Atbara and Ed Damer, with
those of Gersi which is the most nomadic area and the
remotest geographically from wrban centres. For all
Magran population electricity supply was the first
priority followéd; respectively, by schools, health
centres, cooperativa societies and water suppPly. This
in fact not only reflects the assimilation by urban
attitudes, but also indicates the greater involvement
of the population in urban occupations and the
abandonment of agriculture as a major economic activity,
It might also indicate higher 1iteracy levels, compared
to the rest of the Lower Atbara area, made rossible by
that location. As for Gersi Sheikhship which is about
% kms from Ed Damer, its inhabitants also rated

schools and agricultural cooperatives as first and
second, 28% and. 26%, respectively, followed by health
facilities (24%) and water supply (15%), put no mention
was made of electricity (See Fig. VIII).
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7. A SUMMARY OF INDICATORS AND CON:LUDI NG REMARKS

From the previous discussion a number of
indicators of environmental degradation in the Lower
Atbara area can e ldentified, varying in their
inteneity, signif'icance and impact and including Loth
physical and hwian factors. A nurbor of thege
indicators are listed in Te*1a 8, in which an attempt
is made to show, aualitatively, the magnitude of
degradation in the study arca, based on:

8, the quartified information rrovided in
the text;

b. obsurvations made in varioun visits to
the area between 1978 and 198L4; and

€. the perception of the locnl Population
of’ the dirferent changes they experienced

Although theso indicators are subgrouped into
physical, economic and demographic factors in the table,
in-reality they are not so oasily divisible. Insgtend,
as indicated in the diagram below, the problen is in
fact madc more complex by the interconnectedness of
these indicators (Fig, IX). This interconnectedness
reflects the cumul ative~causational nature of man'g
relationship with the natural environment, i,e., his
impact on that environment and his responsé to the
condcquences oi that impact, 1In 30me cuses some
indicators are so iInterwoven into each other that it is
not possible to differentiate the cause from the
offect. For oxumnple, in the case of the drop in livestock
nunbers and tho ranoval of natural vegetation, ignoring
the drought condition, it is not eagy to determine
whethor overstocking had caused the deteriorat}on of
pastures, or the removal or clearance of vegetation
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by man had, and hence negatively influenced 1ivestock.
In other cases it is less complex and consists nostly
of a pair of factors that have a reciprocal influence

on each other suvzh as migration and change of occupation
or the low agricultﬁral output and the drop of incomes
(Fig, IX).

All these indicators share two common things.,.
The first is thir estimulation, either by the rainfall
deficiencies that started in the mid-1960's, or the
construction of Khashm el Girba dam in 1964. The second
is that all these indicators share a trend of further
deberioration, except those that have already approached
the point of total collapsae, such as the drop in live-
stock numbers or the loss of the gerf lands caused by
haddam.

A numher of Physical, cconomic and political
factors have contributed to cause extensive ecological
changes in the area which in turn have led to
significant changes in the local economy. The most
influential Physiceal factors are the arid climate of
the area and the seasonal nature of the River Atbara.
The pressure to settle the Nubians of Wadi Helfa and
the absence of any comprehensive pre-scheme investiga-
tion or an appraisal of the "non-economic" consequerc es
of the dam, especially in the dowrstrean area, represent
the main political factors behind the problem. Besides,
the lack oi' ¢nordination and/o1 communication between
the dam authorities, the Provincial authorities and the
local population has also contributed to accelerate thé
+magnitude of the problem. Economically it seems that
the relatively poor economic potential of the area seemé
to have made it receive less attention from both the
Central and Provincial authorities at that time. More- -
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over, it scems that wlen plaming the Khasmim sl Girba
schéne the preservntion of tte enviromnent does not
seem to have beoen rated high smong other "economic!
considerations.

The local authorities' position can so far be
described as only peripheral to *he problem; 1its
interference was very limited and timewise widely
spuced. The role never seems to have excecded a visien
of sympathy on humantarian grounds which in the end
materialized in some relief operations during the early
1970's. The ma jor reason behind that "ieutral position
seems fo be the lack of financial and other rgsowrc es
that could have been used to alleviate the problem,

The only positive steps were the supply of some
irr‘gation pumps by the Ministry of Agriculture in
1976 and the clcsure of some areas by the Forestry
Department to protect it, and this has, in fact, denied
the local population an important source of ihcoma.

To describe the position of both the local
Population and bthe local authorities in relation to
the tragic situation of the Lowepr Atbara, it is only
fair to ouote G.F. White "People who feel themeelves
unablg to cope with a situation, feel it less severe
than others."l/

That leaves the queostion open for rescarch:
What is to be done? or, more precisely, what could be
done now, bearing in mind %he financial situation of
both the local and regional authoritics? How can we

1/ G.F, Whitc, Organizing Scicntific Investigation
to deal with Environmentol Impacts, in Farvar M.T.
and Milton J.P. (ed.) Qp.cit., 1972.
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revitalize the local economy and recreate its self-
gufficiency? What are the necessary adjustments that
could be made to rehabilitate the locel enviromment
end return back tc it some of its lost properties and
prevent further degradation? How and to what extent
can the-local people participate in the effort of
maintaining their environment?

These questions cove, a wide spectrum of
activities such as enriching soils, rerroducing and
pProtecting tho nalural vegetation in order to check or,
at least, slcw down the speed of the gpreading desert, -
They also raise the need for two important qualities
that must charactierizs any scientific investigation
attempting to deal with the phenoménon. These are:

8. :the interdiciplinery nature requiring the

| involvement of specialists from a number of
fields and the coordination among themselves,
between them and the local authorities, and
between them and the local inhabitants, and at
dll stages of the resesrch;

b. the practicality and realism both in

A understanding the problem and in fhe
recommendations’ and ‘future plans to be
formulated to deal with the problem, to
move within the financial capacities and
resource base of both the local authorities
and the local population.
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Similar studies so often boil 4down into a
financial constraint explanation, vhich in fact reflects
the inability of researchers to come out with Practical
and feasible solutions, But there must be a starting
point for any effort, no matter how massive it must be.
Assuredly there are certain things in the degradation
trend that are irreversible, but many others are:
Similarly, Khashm el Girba dem is & fact 2nd is not
possible to be removed, but doing nothing, be it by
expressing unreelistic recommendations, will lead in
the end to the total loss of the area. Since the
whole Northern Region falls into the lower part of the
main Nile, doing nothing now means to expect the same
fate now faced by the Lower Atbara. |



PART TWO

MONITORING REPORT
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IRTRODUCTION

In this part a summary of the mein findings of

the study carried out over the last year is presented.
It represents a testing of the hypothesis and assertions
spelled out in part I, regarding envirommental degrad-
ation in the Lower Atbara. Thus it implies an agsesgs-
ment ¢f environmental conditions measured By the various
physical, economic and social indicators specified in
part I earlier,

The study was based on a sample survey thgt
covered 15 villages along the two banks of the River
Atbara. The villages selected on the western side
include E1 Magran, E1 Qubba, Fl Besli, Goz el Halag
and Gersi of kd Damer Rural Council, and El Abaka,
Marzouga, Shababit west and Baaluk of Seidon Rural
Council. On the eastern bank the villages selccted
were El Hudi, Keneidra, Nukheila, Seidon, Hilgi,
Shabablit east a'd Salalat.

The sample size was 200 households, representing
about 2.5% of the total number of households in the
area. This percentage, however, goes down to about:

2/% when measured by the number of persons. . The
diff'erence is caused by-the assumption that. the average
nunber of persons per houschold is 10 individuals upon
which the sample size was decided in the first place.

The Yack and/or irreliability of data on
envirommental conditiods in the area, as well aa the
main ob jectives of monitoring changes that actuslly
occured made inevitable, the heavy dependence on the
comprehensive questionnaire that was designed to
collect information sbout the various ecological,
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sconomic and socizl cheanges that occured in the area.
Thie includes information on the local population, its
ethenic composition, age-sex structure, mobility,
employment situation, economic activities, income
levels anc the social services provided in the area,
in addition to their perception of envirormental
changes, how they reponded to it &nd their prediction
or expectation for the future situstion. Also the
quesﬁiopnairc attempted to cover the areas of agricul-
ture, Iivestock, natural pestures and vegetation,
ground and surf'ace water and forestry. Furthermore a
sample survey and lab tests were made to know the
quality and rotentiel of the soils of the area, The
data extrgeted from these questionnaires was tested
and/or supplemented by official documents and reports
especially on ground water and forestry. '

In what follows the main findings are presented
in diflerent secctions despite their strong connections.
In fact these strong connections made inevitable some
repetition under various subheadings. Section I end II
arc devoted respectively to the description of the
properties and potential.of soils and ground water in
the area. Emphasis were laid on ground water because
it saems tc be the only option still open as the
River Atbara waters are exploited to irrigate Khashm
el Girba dam and rainfall ic negligible in the area.
Section [IT discusse:s the demographic structure and
how it was influenced by environmental degradation
both socially and economically. Section IV deals with
the economy ¢ the wrea, with emphasis on apricul ture
as the major occupation in the area, and‘how reople
responded tn the recent droﬁght conditions and the.
effect of the latter on the distribution of incomes
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and living standards of various social groups. The
ecale of deterioration of naturasl pastures and the
effect of that on livestock is discussed in gection V,

An eccount on the deforestation in the area that
was one of the consequences of the ere>tion of the
Khashm el Girba dasm and the recent drought that hit
the area, is given in section VI, The discussion is
centred on the dom forests as the most dominent species
and the highest in its economic value. Section VIT
gives an account on the social services pProvided in
the area. The local inhabitants' perception of the
present state of degradation of their local environ-
ment 1its scale, causes, lmpact, its future trend, how
to check i1t und their contribution to the ef'fort to
restore the environment, is provided in section VIIT.

The third part of the report contains three
ma jor gsections. The first summarizes the main changes
that occurred and an assessment of the lavel of Part
degradation measured by the indicators specified in
Onc, In the second a project proposal is drawn out
as an experimental scheme that, if implemented c_uld
participate in alleviating some of the Problems in.the
area and present a step towards a balanced and rational
use of resources. And the third sectiun carries a
list of recommendations that are felt nacessary to
apply if the degradation trend is to e reversed.
These recommendations were passed in the end of the
workshop on the Envirommental Degradation in the Lower
Atbara and the Poseible Alternatives held in June~July
1985,



SECTION I
SOIL RESOURCES: NATURE AND POTENTIAL
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SHOTION I
SOIL RESOURCES: NATURE AND POTENTTAL*

The presaont situation in the Lower Atbara area
has been aggravated by two main incidences in the
geographical cycle of the rogion: the racent ‘drought
and ths construction of Khashm el Girba dam. These
two incidences greatly interrupted the normality of
natural conditions which oxisted more than two decades
ago. bf the various resourcos affected by-malpractiCes;
in this and similar situetions,, K soil i5 the one most
susccptible to deteriorate.

The Geomorphology of the Area:

Geomophologically the area can be divided into
four main landscape divisions:

(1) Nubian Sandstone:

This 1s the northern boundsry of Lower Atbara

area where the hilly nature of the Nubian sandstone
formations is dominant. The latter is a sedimentary
rock of'varried lithology and textural grades and’ v
ranging in depth up to 100 m. 1In the rea investigated
the Nubien sandstone formation is highly weathered and:
dissected by seasonal streams e.g. Wadi el Hudi and
Wadi el Mukabrab. This geological unit is associatec
with a minor unit the controvesial Hudi chert, The

This secction is written by Dr. Abbas S. Musa of the
Geography Department, University of Khartoum, .based
on his paper presented at conference on Environ- _
mental Degradation and Possible Alternatives in the’
Lower Atbara Area, Ed Damer, June 1985.
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Nubian sandstone in the study area is famous by its
aquif erous layers and high potentials of groundwater
have been discovared.

(2) Basement complex Rocks:

These are s0lid rocks pre-cambrian in age under-
lying the Nublan sandstone formation and other recently
deposited materials., They do not outcrop to the surfgce
except in the northern - western part of the Lower
Atbara area. Drainage in this rart 15 greally affected
by these rocks due to their prominant relief and
competent structure.

(3) Alluvial Doposits:

These are the recent deposits of R. Atbara and
the surrounding Wadis forming extensive flood Plains.

(4) Sand Dunes:

These are belicved to be the youngest and least
stabilized sediments in the area occupying the left
bank of R. Atbara and forming a complex 7 mme and
interdune zone to the south

Marphology and genesis of the soils:

Al thouph theré dre more than four parent
matebials in the are?, only two soil orders are
encountered according to U.S soil classification
(throe according to FA0 classification).

(a) Entisols /(fluv1solq and Regoselb)

These are recently developed soils from river
alinvium or colluvium (Fluvidols) and sand regosoils.
They are characterized by having undifferentiated
profiles with no horizonation.

1/ Entisols: Us Dept. Agric. soil equivalent to FAD
fluvisols and Regosols.
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“(b) Aridisolsl/(YerosolB)

~ These include soils of dry land with one or two
horizon at mos8t, The ppofiie containslone cambic
horizon or an horizon of aceumulated caleium carbonate
or salts or leached clay (argillic) ‘op Bilica,

S0i1 Characteristiq§i

A semi-detailed survey for the soils of the area
was conducted by the Arab Organization for Agricultural
Development early in 1982 at a time ‘when the present’
crises were just ascalting, The survey however,
emphasized ¢n agricultural development without consider-
ing fﬁturé"ehvifdﬁmental cﬁéﬂges;"otﬁer 801l surveys
include those of Ayoub (1970).

"The present investigation has in consideration
the past, present, ang future environmental conditions
-88 influencing or being influenced by the human activ-
ities, Periodical monitoring is thug of ‘paramount

importance to make a sound Jjudgement on the ‘different
envirommental components. .

The distribution pattern of soils in. Lower
Atbara follows closely the geomorpvhic setting of the
area and its associnted perent materials. Accordingly,
five Bsoil types have been observed (Tig.lg ).

(1) Soils of River Atbara flood plain: .

These soils occur on flat to gently undul ating
tdpography extending from el Nukheils village ensfwards
to el Hagar and Baaluk inclusive. They are formed from
materials derived from the Ethiopian Plateau. Two series
of 80ils have been encount er ed along this flood plain,

1/ Aridisols: USLA w= FAO ermosol g,
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dicated by geomorphological vapiation. the old snd new
terraces. These two soil series however, have many
characteristice in common. They both belong to the
fluvisols soil order, with dcep, permeable and well
drained top Soils. Texture is somewhat variable and
soils are deebly cracked in some places indicating
montmorillonitic clay composition. Clay content is not
high enough for soils of a flood plain (20-LER) at
Salalat, Shabit, el Mukheile and el Besli (See table 9).
The neutral reaction and moderate to high fertility of
these soils rate them high for agricultural purposes.

(ii) 30115 of the Nubian Sandstone Erosional
plain (Yermosols)

These occupy the area between River Atbara and
Wadi el Mukabrab, Wadi el Hudi extending northwards to
the Red Sea Hills. Being colluvial in nature they are
stony and gravelly forming extensive desert pavements.
They are well drained, brown in colowr, sandy loam
teyiured, calcic, slightly saline, alkaline;but non,
Sodic (sample 12 north of el Nukheila).

(1i1) Flat Sandy plein Soils: (Regosols)

These are soils occurring east of Sidon village
betweon River. Atbara and Wadi el Hilgi on a flat sandy
plain, Soils are deep, permeable, low in moisture

.Petenti#ity, woll drained, structureless, sandy loam
in texture, calcic, czlkaling, very sodic with CeCosg
concretions reaching up to 50% (Nachtergaele, 1976).
No soil samples were taken here for the present study.

(iv) Mobile Sand Dunes Soils: (Regosols)

South of River Atbara from Baoluk westwards to
Sigon is an -extension of mobile sand dunes formed as a
result of north eest and north dry winds. They are too
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frioble and too unstablized to be used for any kind of
human activity. Sand content exceeds 90% oY particle
sizes and clay con%ent rarely exceeds 1% at the topsoils.
They should be strnbliized bafore they stretch pnto
nearby arable lands.

(v) Interdunal plains o the Bntana;:(Yermosols)

csuth of River Atbara and mcrging into Butana land
ijs a complc~ interdunal plain with a flat topography
and infrequent sandy undulatjons. Deep séils, moderate-
1y drained, calcic (with dark concretions of calcium
carbonate), clayey loam to clay texture, high salinity
and sodicity chsracterizes these soil types. They are
often utilized for rainfed agricul ture in good rainy
geasons and for camel grazing. Similar soils oceur
along Wadi el Hilgi flood plain with parent materials
derived from adjoining Red Sea Hills( -

(vi) Soil Suitabiliiy Claossification:

Soil suitability depends on the purposes or
goals made by the user. The approach is only recently
applied for the soils of Sudan and is mainly based on,
the FAO (1976) suitability classification. It is based
on compiling land units approximatc values besring in
mind the needs of the plants (climate, evaporation,
water flow, water retentivity, fertility level,
drainage erosion, topography, salinity, sodicity etce. ).
Accordingly lands are divided into two divisions: (a)
suitable for utilizution (s) and (b) Not suitable (N).

These two divisions are further classified
according to the dsgree of limitations which could
hinder maximun utilization. Thus the suitelle sbiis
are subdivided info clasees S, 8, and S, according to
the severity of limitations from nonexistent (Sl) to
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serve (83). Sub-classes are made also by showing these
degrees of severity %o indicate the specitic type or
typea of limitations necessary to be remedied before
utilization is made. Not sultable soils are subdivided
into N; and N, classes (N = m0ot suitable at present
and Ny = permanently unsuitable for use),

According to the above classification the five
gsoils types ol the area are evaluated. Tabla 10
summarizes the soil suitability for the crops normally
grown and édaptcd to the ares climate.

Table 10

Suitability Classification of Lower
‘ Atbera ‘Solls :

: :River s : : tInter-
3 Soil :Atbara :Brcsional 1Flat :;Mobile :dunal :
:Category :Flood :Plain . :Ssndy {Sand iplains of
: tPlain  :S0ils iSoils :Dunes :Butana _:
Order S s N N 8
Subclass S2ow Sefw S3wtf

Suitabi- )

lity cles= High to High to needs permean:- needs

sification moderate moderinte improv ently irrig-
ment  unsult- ‘ation &
gult- able fertiliz-
able for any atien
for use
grazing

Area 120,000 150,000 . = ——= — —_—
feddans™-feddans

-_—_--:-:...:-,_:_:—:_:—:'-:—:—:—:_:-:_ :__—;—:—:__—:—:—:..s—:..g—:_

Table 10 shows that there are extensive lands for
agricultvral purposes verying in the degree of sui tabi-
lity. Most of these are very gocd,. suitable for the

cul tivation of most crops that . can be grown in this
semi-arid climate ?120,000 feddans). In addition there



are geveral wide Wadis with extensive agricultural lands
(150,000 feddans). The utilization of these soils is
hindered howaver by certain 1limitations e,g. lack of
water (W) erosion (e), topography (t), fertility (r)

and sodicity (s).

It is realized that lack of water (W) is the
common limiting factor to agricultural utilization in
the area and is hence considered a grave problem which
needs an immeljiate solution. The availsability of largé
quantities of good quality ground water makes agriculs:
tural development in the area feasible, This will
facilitate accass to more agricultural lands in the
area instoad of heavily depending on the riverine lands,

(vii) So0il Erosion and Degradation:

Any incidental ccological imbalance between:
climate, so0il and vegetation cover associated with land
use pressures could be irreversible unless corrected by
natural processes to hclp regencrate the normal
phvsiognomy- (Kassas, 1974). The ultimate result of
such malpractices coupled with drought are what ‘we
currently know as deserﬁ{ficatinn, desert creep or

desort encroachment.

Three controversial schools of thought exist
18 to the actual causecs of Aesertification. These
are (a) the geologicinl (b) climatic and (¢) human
faqtors.

KN

It is not the aim of this paper to challenge any
of these schools of thought, but it is generally agreed
that whichever causes it one of the drastic resﬁlts is
the deterioration of soil conditions.
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It has beon obrerved however, that these factors
could wovrk sinrrly on» aynergistically, but the influsnce
of any one of them could be more rronounced than the
others. 1In Lower Atbara Area the dual effect of the
preveiling drought and the crection of Khashm el Girba
Dam le¢d to ccrtain misvractices at the oxpense of the
formor existing cuviroruent,

To muke life better (in fact things worse)
destructive over grazing, wood cutting, uprooting
shrubs, lowerin; of water table cdue to increase land
use and burning ol grusses and trees left the soil
bare-pron: to w'nd and water erosion. In the villages
of 8idon, Shadabit, Sellalat, el Besli and Baaluk and
all along the river 1Jood plain the ef'fects of such
malpractices arc apparent. Of interest here i's the
physical side manif'e¢stel by soil depradation in the
form of soil ernsion, sand movement, dune formation
and othor postillc alfecta vot to be proven i.e.
Salinity and socicity riid loss of soil fertility.

Before the dan ercction the flow of River Atbara
waa 8low and crudual obeying all the physiceal laws
which govern the develoyment of a river i.e, incision
and ¢:position prevelled. Cne could easily Jjudpe that
the river was bussing o late maturity stage
(depbsition) incisicn., Two or tlwee terraces have
been foru. : Gucing thig stage prosiding enough land
for earlier traditionally irrigated agricul ture,
Cultivation of ceresls and vegetables was mainly for
subsistence and hence ro significent changes wero
observed cither in seiil Tertility or crop vielda,

The anrual lond of silt enriched the Clood plain and
kept 1t "nlive" while the Symbiotic relationship
between mun and his environment ensurec n balanced .
ecosystun.



73

Post-dam conditions were however different. The
closure of the dam after floods meant a trickle of
water reaching the lower reaches of River Atbara, This
was folloWed by an abrupt decrense in land; incision
and deposition, When the dam opens its pates the
velocity of the water becomes, more violent and of
Course no deposition is expected. Instead, a difference
in the magnitude of ercsion is creuted i.e. an
accelerated ercsinn prevails. This is accompanied by
lateral erosion (locally known as hadam) of the
unconsolidated younger terraces. This phenorienon is
destructive for the Gerif lands especially on gentle
slopes normally utilized rfor vegetable growth after
floods. These gorif lands arc now completely wipped
out and terraces stand almost vertically 6-8 m above
the river bed.

The older, more consolidated terraces resist
lateral erosion for some time but arc of little use
since they are higher than the river bed and tradi tion-
al irrigation methods are unable to raisc water to
such levels. Many of the remaining gerif lands have
been abandoned by the peasants because ol the lack of
the appropriate means of raising water. The economic
and social ills of the drought yeors since 1973 have
aggravated these physical problems. The consequences
are a substantial loass of fertile topsoils, burial of
fields by losse wind blown silt and prevalerce of
haboobs in the srea.

Conclusions:

Lovwer Atbarae has suffered during the last two
decades from drought and shortage of irrigation water
since the construction of Kheshn el Girba dam. These
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dual factors have upset the natural symbiotic relation-
ship which existed tefore between man and hisg environ-
ment. This meant pressure on both human and animal
population in the area. The inhabitants resorted to
other means of increazing their income by dowvn-cutting
dom and other tree species. Overgrazing of pastures
and uprooting of shrubs and seedlings left the scil
bare and ready for the agents of erosion to operate,
From here the wheel of desertification gradually
started to roll.

To solve these problems and restore the environment
to its previous situation, it was necessary first to
a8ses8 the degree of detericration which followed,
Lateral erosion of flood plein goils and deflation of
other agricultursl lands by wind are two of +he avparent
signs of deterioration atiributed to land misuse in
the area.

In the present study it was not easy to estimate
quantitatively the magnitude of deterioration in the
physical and chemical attributes of the land investi-
gated. This is because samples were collected only
during the lust visit to the area 1ate in December 198L,
Trend analysis is not possible in such circumstances
and further monitoring is roquired to complete the
picture,

_The laboratory analyses showed no indication of
any serious changes caused by land misuse. Thc hi gh
sodicity and slkalinity encountered at certain sites
e.8. el Besli and el Nukheila sre believed to be
attributed to earlier non-agricul tural practices
(salt works) and not to inhevent pedogenasis, The
anomalous alkalinity fisures however, call for concepn
if these soils are to be irrigated by groundwster.
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Although it is theoretically proved that removal
of' topsoils leads to a decline in soil nutriaento, there
is a cnmplete lack of adeguate information needed to
assess the relationship between crop yield and soil
responsec to a particular use and management, Sound
Judgement on this relationship from the present data
is not possible and the resulte should be cautiously
interpreted.

It is clear fron what has been montioned that
the immediate probiem of the area is that of water
shortage for irrigation purposes and for pasture away
from the flood plain of River Atbara. The hydrogeologic-
al potentials in the area are confirmed to be adequate
onough to warrant large scale irrigation by ground
water.,

The following recommendations can be conéidered
if o balanced plant-animnl and human relationships
with 1and is sought in the Lower Atbara:

1. A massg cducation in schools and among peasants
is needed to stop the rresent land misuse and
to help combat derertification.

2. A rationnl exploitation of resources available
i8 of vital importance tc ensure a belanced
environmment after studying their potential and
the ways and means of exploiting them,

3. Green belts are needed to protect agricultural
schemes and it is vital that the forestry
authorities should help in designing these
Proiects.
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A thorvugh teaching of suspected saline soils
18 required il they are to be irrigated by
groundwater,

A programme of sand dune stablization is
required to protect settlements and agricultural
schemes Irom encroaching sand.

Further menitoring of so0il regpense to
particular user and management is noeded

to make scund judgements on the behaviour of
diffaerent soil types in the area,
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GROUND WATER AND ITS POWENTIAL USE IN
TiL LOWER ATBARA
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GROUND WATER' AND ITS POTENTIAL USE IN THE
LOWEGR_ATBARA 1/

The major problem faced by the Lower Atb.r2 and
the core of the problem.of environmental depradation
is the shortage of both irrigation and drinking water,
This shortage as shown in Part I and will be indicated
el sewhere in this part, was caused partly by the
recent drought (Crop in rainfall levels) but mainly by
the drop in the amount of the River Atbara waters
passing down stream, a trend thgt started with the
erection of Khashm el Girba dam in 1964, Over the
last two decades the River Atbara waters, in addition
to the drop in its overall amount, especially those
passing down stream and the cehsing of all small
feeders (Khors and Wadis) un both sides of ths lower
pArt of the river chomnel, has been characterized by
significant variations in both amounts and times
of flow from one yeer to ancther (See Table 11 and
Fig. 11 as well as the change of the channel itself.
Therefore, and with the drop in the storage capacity
of the Khashm el Girba d-m as a result of siltation
and evaporation,®'to tk extent of not allowing the
utilization of all the egricultural lends of

1/ Thia Section made srent use of a draft paper by
.M. Ahmed and M.E., Abdel Ralman titled "Ground
Water and its Role in Combating Desertification
in the Lower Atbara", (1984),

2/ See H.,U. Thimm, Development Projects in Sudan: An
Annlysis of their Performance with Implications
for Rescarch and Training in Arid Land Mansa ement,

U,N. University, 1979, p.l
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Table 11
Annual Discharge of the River Atbara

1970 - 1981 |
Yegr : ' :méﬂgﬁsofugggr 2)
1970  11843.3 2
1971  9222,1 3
1972 5136.4 2
1973 9463,9 2
197u' 14411, 2 N
1975 1832938 -
1976 9368.9 -
1977 12481.8 - -
1978 10159,2 -
1979 6340.4 -
1980' 11250,8 -

.7910

2
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Fig--(11)  RWER ATBARA DISCHARGE AT KHASHM EL GIRBA DaM 1970- 1581
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Khashm el Girba' Scheme, it i5 most unlikely that the
water doficit now encountered in the Lowkr Atbera

could be bslanced from thé Rivér Atbara. ‘This Pact
gives the imputus to both ths study and uee of the
ground water potential in ‘the area. ?;P this reasoun

in what foliows, the discussion will concentrate mainly
on ground water and the possibility of using it for
irrigation,

Research on ground water, conducted mainly by
the regional authorities in the Water Corporation,
“has covered the following areas:

a) A praliminary survey using the electric .
resistance method'in 1972;

b) a comprehensive geophsical_survey using the
gravity method that covered 88 stations,
together with the altra-sound method;

c) the excavaticn of various production and
observation wells for the hydrogeclogic -
; studies;

d) the construction of an automatic
for the permanent water table at two points
at the western bank of the River Atbara
- (E1 Besli ang Goz el Halag); and

'e) some ecxperimental studiées on the excavated
wells and the analysis of those infOrmations.l/

1/ Source: The National Water Corporation, Regional
Headquarters, Ed Damer,

wV
X
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These preliminary studies indicated the Presernce
of a good stock of ground water in the area that can
be utilized for agriculitural purposes. In what follows
and in conjunction with the previous section, we present
the main findings of those studies.

The Basoment Complex rocks covers all the ecastern
area of the Lower Atbera as 1ts southern boundary
extends from Gummaiza village, 87 kilometres southwest
of the Nile-Atbara junction, to Um Shadida and Abn
Dleig on the southern boundaries of the Nile Pravince
(See Fig.10), This type of rocks is formed of gruis,
seliist and quartz that are consolidated in structure
and poor in their ground water content except in very
few cases,

On the southern fringes of the Basement Complex,
we find the Nubian formations the most important and
richest in its ground water potential. It consists
of very small portions of sand and clay and in most
cases free of cement. For this rcason these formations
arc characterized by a high degree of permeability
(10-20%) which qualifies i1t to be a good ground water
reserve,

The newest formations in the area, con.. st mainly
of sand duwes and eloy around bhe various wadis and
streams especielly the Nile and the Atbara. The
thickness of this layer ranges between 30 and 70 feet.
These present an accessible source of water for the
use of man and animal as well as for agricultural
purposes.
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Ground water In the ares is concentrated primarily
within thosc permeeble sandstone layers or ‘the aquifers,
that consist of sandstone, loose sand or gravel and
sometimes in wenthered~crécked rocks near rivers and
oth :r water sources.

The study cf the capacity of wells in the Lower
Atbara covered the area between Shababit on the inter-
section.point of longitude 16°57' cast and latitude
3&057ﬁ north, the Nile-Atbara juncticn, the arcea of Wadi
El Mekabrab at the intersection of longitude 17°25"
east, and latitude 33755' north and Um Shadida on
latitude 34°25' and longitude 16°25'.. The main findings
of that study ars summorized in Table 12. On the
bagis of that it can be snid that:

a) There is a good ground water reserve in the
areé that can support scme agricultural
schémes_in the areas of El Besli, Qoz. el
Halag, Scidon, Gers! and Abu Sinoon ranging
between 136,000 and 250,000 gallons/day/feet
'under an artizian pressure of botween 0.002
to G.005.,

b) In the area around El Abaka the capacity is
over 10,000 g/m/ft. under a 0.008 srtizian
pressure which means the possibility of
estavlishing some small apgricultural schemes.
All these aquifers are fed mainly from the
‘River Atbara.

¢c) In the area between Ed Damer and Wadi El
Mak abrab the capdcity ranges between 36,000
and 71,000 g/m/ft. which indicates that the
store is-a semi-confined one.
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d) As shown in the table the depth of the
Static Water Level (S.W.L.) range between
20-L40 feet near the Nile and the River
Atbara and reaches up to 175 feet away from
the river near Um Shadida.

e) All the wells excnvated near or at the lanmd
fault are of a very limited storage capacity
and low in productivity and therefore can
not be used for purposes other than drinking
for man.

The depph of the ground water store, ranges from
2070 feet near the Nile~Atbara Junction and graduslly
increases tn 150 feet away from the Nile, to 160-360
near "adi el Makabrab and over 500 feet near El Besli.

The Nile end the Rivor Atbara are the two major
Tceders to these ajuifers. The Atbara supply 1is
seasonal in nature which neczssitates conduc ting more
intensive geophysical studies to Getermine exactly
the impact of the Khashn el Girba dam and the recent
drought on the ground water potential of the whole ares,

‘With regard to the suitability of these purposes
and on the basis of the chemical analysis, it is
proved that it is useful for both human and animal
use and for agriculture ss it contains no metal or
salt that could redﬁce its value.
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Cepacity of Ground watar wells in ths Lover Ltboro

E;;EE?’ : 20 WLt L D, T Aquifer t50rean tAverage  :Value 0f:SD.Copat
oL Locotion :Co~ordinates: ft., : f4, iThiclmessiplacing:T.g/d/ft. ¢+  §. :Q/Sf%/m:
- < , H H H . . . H . o o
7920 Fesspio' ) Lat.17-45 25 — 1550  20=50 50,000 —_— —
’ Long.34=00
- Atbera (79 - —_ - - — 2776342 —_— —
8541 Ed Domer tedium 26 35 155 —_ 38528 0.13 8.00
TS1T7 E1 i =ksbrab Lat,17-25 41 - 56 100.36 262 71280 0.CC2 17.5
Long.33-55 16 71 348
T9@1 E1 Besli Latll7—32 20-27 23-69 50~-535 500~ - 136708 0.0005 73.00
. Long.34-11% ' 591
7501 El1 Abnka Lat.17-17 23499 31.75 105-135 113 43824 0.008 20.5
Long.34~-24 - . 179 179
7504 Abu Sonoun Lat.17=20 3993 £9.20 65-110 65110 105600 0.0005 8,32
Long.34--21
T9C2 Goz Z1l. Haleg 2t.,17=-24 24,82 34.82 50-125 73-118 210680 0CCo4 1C.00
_ Long,34~17 T _
7903 Gersi Lat.17~32 25.06 36.0¢C —_— — 250440 0.003 25.00
( xxx Long.34-19 . ,
7506 E1 Shobabit Lat,16-57 —— — 10.20 — - —_— —
( xxx%) -Logg,34—57
7203 Umm Shodida  Lat,16-25 175 14C0-180 143-178 -
e =_=_222553i225 o 840-920 _240—306 _ = - - —:_ —_—
Source: E.L.. Almed cnd-K.E. 4/Rahmen .. T T
(*) Bosemesnt complex at 50ft. near Wile itiver benk,
( en Atbara (2) in the some lcecation, shown rapid drawn down. ﬁf
*%¥)  Very poor aruifer (dry) Basement Complex at 40f+t,
(##*%)  YVery Toor aquifer bascment Commlex 320.00
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Definition of Terms

Coefficient of Storage (S):

Is the volume of water released from gtoraga
or taken into storage per unit of surface area per
unit change in head dimensionless,

T, OCoefficient of transmissibility of an
aquifer is the rate at which water will
flow through a vertical strip eof the
aquifer one foot wlde and the entending
through the full saturated thickness,
under a hydraulic gradient of 1.00 on-
100 per cent measured in gzallons per day
per foot.

S.W.L, Static Water Level: _
Derth to the water before pumping.

D.W.L. Dynamic Water Level:
The depth to the water after pumping.

3p.Cap.Specific Capacity:

Measured in gallons per minute per fgdt,
which is the discharge rate divided by total
draw down.

Aduifer:
Water-bearing formation.
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THE POPULAWION OF THE LOWER ATBARA
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SECTION 11T

TEE PORULATION OF THE LOWER ATBAR A

The Tribal Composition:

According to owr sample survey results, the
Jaaliyin ia the lLargest teibal group, rollowed ry the
Rubotab and Bisharin in terms of' size. As shown in
Pig.l2 the Jaaliyin occupy the western part of the

Lower Atbara while the Rubatab occupy the eastern SidL-
In the upper part of the Lover Atbara the Bisharin
@cupy most of the western ond parts o the eastorn
bank of the rivef; Beatween these two parts we tind the
Kgmaiab in the west end Nifidah in tha castern part of
this middle zone (Sec Fig, 12),

Table 13 below providas some indications on the.
ratios of' all tribal groups encountered in the survey.
HOWtVGP it ean not be cluimed that it reflects the
actuel Tigures Tor the simple reason that thn'suudy Jdid
nnt cover all the villages,

‘ Table 173

"Tribal Composition of the Lower Atbnru
Populati mn (1985) : :

i Tribo  ghleplgm iIn Besstern Lover (2) i
Jealiyin - 66.0 25.5 L7.5
Bisharin 17.9 19.1 19,0
Rubatab , 2.8 . 39.0 o
Atbhara - 2,2 1.0
Kawahla 10.4 - 5.5
Reshaida 0.9 1.1 1,0
Firidab - 8.5 L0
Other trincs ' 0.9 b3 2.5

Total " 100.0 100.0 100.0

e 2 e T e T e e T T e T e e e et N e -
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From the toble the following points csn be made:

1) The 0lose locntion of the Jasliyin tribal
homeland as well as the longz settled 1life they practiced
geem tc be the main resson behind the high vroportion
they represent,

2) The Bisharin reyresents the largest of the
originnlly nomadic groups in the arca and the' reason
also scems to be the short distance between their hcme-
land in Butana and the River thara and also their long‘
associntion with the river in theip seasonal drive to
it for water during the dry seasons., Furthermore they
saem to be the rirst among the tribal groups to feel
the pineh of environmental degradation soon after the
Khashm el Girba scheme wasg zstablished, as it expanded
on their natural grazing arcas of the Butana,

3) The amall tridbael groups such as Raghaida,
Abebda and Kawahla ara mostly recent commers to +he
area, driven by the severa droughts over the laat five
years eapecially in the north-ecstern parts of Sudan.

It must b~ noted howaver, that a considerable
numb er of Bisharin has now completelv abandoned nomad-
ism and animal herding =nd is: engapged in agriculture
either as feimers or, mostly in fact, as agricultural
labourers. "All these covered by the somple of the
Rashaid:: and Abahda are working as casual agricul tural
lebourers in the aren or in the closae~by urban centres.

According to the sample survey the Lower Atbarn
area can be described ns a yowig society as some 80%
of the population is under LO years 0ld and of theso
about L67% nre under 15 years., This means that people
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Fig (12}

TRIBAL GROUPS N THE LOWER ATBARA
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in the working age from bhoth sexes constitute"ﬁBﬂ'but
of course this does not mean that nll of ph?se are
actually anployed,

Regarding the maritel status about 30 of ndult‘
males (over 18 yesrs) and 22% of femqles are not
marrvied -which ig n strange nhcnompnon by Sudane
rural standards. This is further emphasized by the
fnct that 3% of males and 453 of ‘females oVer 25 yeers
0old are still single, This roflects tha deteriorating
eccnomic conditions in the arasa, otmigpration of males
8s well os the influénce 67 UPbanlsoqial habi'ts on
migrants from the area. This might ‘have been the
reason ‘for %tne expansion or polygamy in the' area as
15.2% of married male's have more thqn one wife, while
divorce cases ara very limited and do not exceed 1% of
the married popul ation.

The overnll malb/Femqle ratio is 96.8% which is
generall& balancad. The maly/female ratio hOWever,
is aliqhtly diffar nt for the diTrterent age groups,
According to ou1 sumple results it is 85.6%, 95.3%
and 132,5% nopectivily for the age groupo ander 15,
15-45 and ovar Ii5 years, (See Table 114) This sex
imbalance and the presence ¢f a high pcrcpntape of
umarricd males reflect the impnct of migration.

The uvenngc fanily size is 8 mara ons'DPr household
but the economic dependency ratio is about half that
figure standirg at L.1 persons.” This means thnt,on
avarage there is more than onc income earner per
househeld, which indicates tho presence of axtended
families in the area.
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Toplz 14
N 0]
afaesex structure, neriisl sitoius and mole/femnle ration wercenteze @

P pge LScmElE poudcntion : e o i _iferitcl stotus RN ?I'E/l_“ NE :
} croun” i o i sSingle | =  Morried _Divorced i {idowed sBatio Ly: :
: “:Totzl ¢ Mole sFemcles Mole sFemole: hele :FPencle:s rolo :Femzie: lele :Femoleshge : :
: : - : 2 : S : : : : tGrovn % ¢ :

0-4 11.28 11.72 10.85 11.72 10.85 - - - - - - 104.55

5-0 13,72 13.12 14,30 13.12 14.30 - - - - - - 82.79 o
10~-14 23.28 9.17 33.32 9,17 13.32 - - - - - - 66.67 X
15-19 14,16 14,14 14,18 13.53 10.48 0.51 370 - - - - 96.52

20-24 10.09 10.45 9.74 7.77 6.54 2,68 3.21 - - - - 1C3.80

25-29  T.27 - 8.15 6.41 5.48 2.5 2.68 3J.82 - - - - 123,08 o~
30-34 6458  6.24 6.91 1.9 1.73 4.33 5.06 - 0.12 =~ - 27.%0 7
339 4.76 4,59 4.93  0.51  0.12 4.08 419 -  0.25 -  0.37  90.00 S
_Ac~-44 4,26 3.1 530 0.5 = __ _2.68 bedd - 0.74 - 0.12 50,14

45=49 4.39  4.359 4,19 .0.13 - 4,46 3.82 - c.25 - C.l2 105.88

%0-54 3,01  3.,19. 2.84 0.26 - 2,93 = 2,59 ~ - - .25 108,70
55-53  2.32 2,80 1.85 - - 2.80 1.8 - . - 0.37 . 146.67 &
oread 6.89 B.66 5.8 0.3 = .52 3.08 - 0.25 1.02 1.85 161.c1 0
Totad 100.0  100.0 100.0 64.33 59.93 34.65 35.39 =  1.60 1.02 3.08  96.79
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Comparing these results with those of 1978, shown
in Part One of this'v@popt, We can note two very strange
changes:

a) Although thelaverage Tanily .(houschold) size
“has decreased by about 17% (from 10.5 tc 8
persons), the economic dependency ratio has
risen by about 177% from 3.5 to L.l depsndent
Persons per income earner,

b) The population is less balanced in its sex
structure as the male/female ratio has dropped
from 99.3% in 1978 to 96,8 in 1985. But at the
smme time the situation became more balanced.
among the middle age group 615—45 yearé\ as the
ratio rose from 89.3% in 1978 to 95.3%% in 1985,
desplite the Lact that this age group is the
most incluenced hy migration and igs expected to
be the least talanced,

Altﬁough it is not easy to coms to the ectual
reasons behind thece strange phenomena, it cquld be
rexplained, in addition to the natural birth conditions,
by the'following:

1) The influx of relatively large numbers of
ropul ation into the ares over the last five
v&ears. Various originally nomodic groups sueh '
as Bisharin, Rashaida and Xawahla has &bandoned
or were forced to abundon nomadism as an economic
activity and scttle by the River Atbara uuder the
Pressure of severs drousht conditions in theip
tribal dars in the eastern region of Suden or the
Butana, These groups are engaged in agriculture
elther as farmers or as agricultural labourers and
male migration emong them 1s extremely limited.
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2) Migrotion from the area in the past was partial
invalving mostly the young male section of the
populeticn and for a limited period of time, now
it seems to have taken a new form, that is o the
complete family thet intends to settle for good
in the destination noint, as it is the case for
many femilies from Lower Atbara naw living in
Ed Damer.

3) The last oxplenation is relrted to our sample
itself, as all respondents were males, the
thing that might have obscured the situation of
women -living on their own or without a male head
Tamily in the area,

Population kobility:

a) Migration into the area:

It has been mentioned praeviously that until very
recent times the Lower Atbara arsa has remained a
marginal area complementing the agricultural activities
alnng the Nile or ‘he nomadic activities in the Butana
and the north-castern parts of Sudsn, This means that an
enormous number of tribal groups made use of the area at
certain periods in time and this in turn makes it
difficult to tall ahout in-coming migration with a high
level of certainity, However some generalizations can be
made depending on the sample surveay, whose results are
summarized in Table 15 and 16 below. From the tebles one
can arrive at two facts, These are:

1) That about 95% 02 the sample popwl. ation was born
within the villages they now live in, Of the
remainder 52% were horn in other villages within
the Lower Atbara and L8 (Peprésenting 2.4 of the
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Tiace of Birth ond Place of Residence for Lower Atbare
Tozulation (1985)
%

T : Ploce OF Pirin : = PLECE oF nosidence s
| Gréup iviliagerdvieraslprthoriotney Ivildage LAY vorthom T othor T o
H : shrea 8 T I : i Arco s R At s :
0-14  35.98 0.25 - ~ 36.23 - - - -
15.-23  30.35 0.44 0.5  0.18  27.73  0.98 0.94 1.13 0.63
30-44 14465 0.57  0.39 - 13.58 0.5  0.32 0.82 0.38
45-59 - £.13 0.5  0.69  0.18°  9.02  0.19 0.26 0.19 0.06
60 cnd
over 5.88 0.69 0.38  0.06 °  6.70  0.25 0.06 - -
Totsl  94.99 2.63 1.94  0.42  93.24 2,07 1.50 2.13 1.06

6



Toble 16

Immigronts to the Lower Atbara

26

T_kgc EM%g§§$t ?O?EI;ZiTFAEE%IO: S Date 777 __of T TT Zroticn i :
GO ponvlation: Poulation i 1060 3  1960-1970 [ 1970-1980 © arter 1980 !
0-14 —0-25 4.23 . - - o 2.4 2.47
15-29 112 22.22 3.70 4,95 S.67 - 3T
30-44 1.0 19.76 . 9.88 . 6.14 - 2.47 l.24
45-59 197 - 30.87 20.99 : 3.TL 3.7 2.47
60 end
over 1.13‘4- 22,22 14.52 4.05 2447 -

Total 5.08 100.00 49.38 19.75 20.99 2,88
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total sample pcpulation) were born outside
the Lower Atbara, This indicates how minute
is migration into the ares (See Table 15).

2) Thet about 55% of those¢ who migrated.fo,the
Lower Atbara from other areas, are over 45
years old. Also about half of than eame.into
-the area prior to 1960 and the ratio started
to decline to about 10% after 1980 (Table 16).
In fact most of these latter gr@ub arri?éd into
the arasa ovaer the laét three years and all of
them were nomads in the past.

This restressess the point mentioned earlier that
before the construction of Khashm ol Girba dam and the
drop in rainfall levels over the:last twe decadss, the
area .was most atiractive to Jaaliyin and Rubatab tribes
ogpecially in the extreme lower parts but reeently the
ex-nomadic tribal groups were forced to leave their
homelsands to various arcas, including %he Lower Atbara,
urder the pressures of the expansion of the Khashm el
Girba Scheme, drop in rainfall and the deterioration
of natural pastures especially in the ¢.astern region.
The'se resulted in large losses of livestock, severe
drop in income.,l and in some cases famine.

b) outmigration

With regard to outmigration, which is more
reTlective to lccal conditions and more effective on
its economic and social sﬁructures, we notice that it

1/ An indicator of the drop in incomes was found in the
area in 1984 when tihe prices of livestock decreased
congiderably. For example camels were sold at a
price of 50 pounds pcr head although its average
normal market price was ten times that level or even
more,
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has'incrensed censiderably over the last few years,
Sone villages have completely disappeared from tho
map,l several other were heavily depopulated such as
Kaialab, Salalat and most of the villages on the upper
parts of Seidon Rural Council especially on the eastern
bank of the river and the nomadic and semi-nomadic
cemps arcund Um Shadida in the northern Butana.

It wes previously mentioned that the sex balanca
among various age groups does not reflect stability as
much as it reflects migration of complete families from
the aren, This is emphasized by the fact that 28% of
the sanple populatlon reported having one or more of
their familJ memberr now living outside their home
village. Fuarthermore 20% of them have migrated for
some time and returned back to the area,

Also the total number of migrante constitute ahout
5% of the total mumber of the Lower Atbara population
(See Table 16).

As for the dastinations of these migrants, as
sho¥n in Pigure 13 , they inciude:

1) The Eastern Region receiving about 34% of
migrants, mainly in Xhashm el Girba. Scheme,
the mechanized crop production area around
Gedaref and Kasszla town.

2) The Nile Province in the Northern Regiru,
receiving about 29,8% of migrants ma;nly in
Ed Damer ard Atbara towns.

"1/ See Part QOne,
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3) Khartoum, and it reccives about 167 of migrants,

4) The Lower Athara Absorbing 1h4.3% of migrants who
live outside their place of birth,

5) About 8.9% of migrants go abroad mainly to
Saudi Arabia and Kuwait,

Comparing'this to the informations about migpration
in the past, shovm in Part I, we I'ind no mn jor changa
in the destinations of migrants except for the increase
in the ratic of those moving to the neighbouring towns
o' Ed Damer and Atbars as well as the increasne in
internal mcbility within the area. This latter feature
in fact involved a south-easterly movenent from the
upper to ths lower parts of the area vhere a number of
cooperative and private pump schemes was estoblished
and attracted labour from other areas,

A claser look to the migrants who returned back
tc the ares revonled the Tollewing:

a) Ovep 73% of thum wimrated within the last
10 yanrs;

b) The abscncy did net exceed five years for
8G% of them and it was one year or less for
Ll , 6% of them;

¢) ‘Over L4674 practiced this type of migration
more than one time; and

d) Social factors were the riain reassn for
ccming back (L46A.47) and the other fectours
include lack cof jobs or low incomes in the
areas they movad to.
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When asked about the reasons causing migration
Cor these returnecs, the anawer of the vast ma jority
was the deterioration of sconomic conditions in the
area (59%), follawed by unemployment (16.14), drought
(10.7%) low incomes (5.47%) and lack of essentinl social
services (5.4%). '"These reasons were also the main
detcrminents of the selected desvination.

What emphasizes the significance of environmental
degradation in the ares is the fact that 80% of these
migrants were mainly cultiveaters who lcst their landa
as a result of haddam or lack of irrigwstion water. The
rest arc ex-nomads who do not swn irrigated agricul tural
lands and loat the rauinfed area of Butana (6%) or those
who deperded in the past on the River Atbara collecting
floating wood (QS) or as fishermen (24)., iurthermore
it must be noted that for 57 the move was not only
geographical but alac occupational, the rest continued
to work in the £idld of their previous activities.

With regard to future trends of migration it was
found that about 36 of the sample population are
thinking to leave the ares, mainly to the same
destinetions that attracted their predecessor's. Further-
more about 82% of those thinking of migration plan to
move alone while the rest are plamming to acéompany
their families. The reascns given to migraticn
included: |

a) Enviromental degradation and deterioration
of natural conditions (54,2%);

b) the search Tor work with a regular income
(27.89);
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¢) the search for better and for larger
agricultural lands (9,7:5);

d) social reasons (8.33).

However, 98% of those who plan to migrate actually
favoured abandonirs the idea if conditions improved in
the area. The significence of these Cacts is that
out-migration from the area will continue as long as
the present envirommental ccnditiens and their socio-
economic conscjuencces prevatl uniela cemethding is done
to check the deterioration and promote socin-economic
development in the ares,



SECTION IV

ECONOMIC ACTIVITIES
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SECTION IV
HOONOM IS ACTIVITIES

' Agriculture is still the dominent econcmic
activity in the area as indicated by the proportion of
population engaged in it (8ee Pable 17). But agricul ture
as well as the other economic. activities practiced in
the erea witnessed sipnificent changes over the last
twe decades as & result of cnvironmental changes in the
area, as it was indicated in part one or this report
and as will be shown later, The cther economic
activities include manual work in and outside agriculs
ture, trade, nomadism and animal herding and handi-
crafts,

Table 17

The Distribution of Lower Atbara l/
Population by Occupations (L90-1945)

: : : tRate of increase :
: : : tation engaged :
Agriculture 92,0 80.5 - 12,5
Nomadism snimal herding 2,0 0.5 ~--75,0
Fishing » 2,0 Zero -100.0

Wood collection 0.7 3Zerc -~100,.0 -

Trade Zero 5.5 +

Handicratts Zero 0.5 +

Manual work 3.3 13,0 +29h.

Total 100.,0 100.0

T T e - T e D e T T - bl R T e e T et D e T et el B o T -

1/ Socwce: H.A., Abdel Ati, The Impact of Khashm el
Cirba Dem on the Wastern bank of the Lower
Athara Area, M,Sc. Thesis, Wales University,
1979 and Field Work 1985,



From the table above and in t.rms of the ratios of
vopulation engaged in the various economic ectivities,
the following changes can be deplcted betwern 1964 and
1985:

1. The ratin of those engasped in apgriculture
declinad by 12.5% despite its remoining the
activity for the majority of the vorking
ropulation.

2, The ratio of ncmads dropned by 75%
3. Fishing ond wood collection disapeared completely

. Trade and handicratrts emerzed as new accnomic

activitics in the area,

5. Tha ratic o those engaged in manual work was
deubled bv nlmest three times,

<Cpmparing these changes te those shown in part one
(1978-198L4), we {ind that the ratio of the Tarming -
popul ation has infact incrensed mainly at the expenée
of nmmadisn, fishing nd hardicrafts. Furthermore, the
ma jor drop Sermo to have bern in the activities that
develoved {'Fom o marginal or ssecondary activities orior
to 196k-inte major activities in 1975, such o3 handie
crafts,

These changas refléct both the impact of the Khashm
el Girba d-m ond tﬁc drought that 2rfect-d the aren since
the late 19%0's, The blockage of floating wocd, for
exaple, has 1¢d the popuwlation to the cutting of woed
frow tho neighhourhood including'the dom trees, thus
uprooting the mein sowrce fer handicratts in the area
(saaf); Alsc the drop in the river waters after the
construction of the dam, eroticn and the blockage of
silt hags ell contributed to the severe drop in the ratio
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of those depending on apriculture for living. But the
disappearance of natursl vegetation for those dependsnt
on handicrcits, th' deterioraticn of pastures and the
shortage of water f'or the nomads (as well as the
expansions of Khashm «1 Girba scheme) from the one hand
and the impossibility of practisiag Fishing and wood
collection rrom the scdentry popwlation from the other
hand, hes left no option opin to work otho: t han
agriculture the thing that ccnsed $he. grodual rise in
the ratio of the farming population between 1978 and
1985 after th: severc drop sxperienceld between 1964 and
1978,

From the sample survey it can be gaid that the
chinge of' occupation is still active in ths arca as
indicated by (a) the fact that 28.5% of the working
ponula tion over LO years of ape, unow nractice activities
they wore not practicing in toe past, and (b) 0% of
those under U0 yonis of npe practice sctivities dif’erent
from their father's. Tt must ba noted that the
direction of chaunge is mainly [rom agriculture and
nomadism tewards trade and wanual work. The raasons
for changes are either the impossibility of practicing
the original job, mainly for ~nvirommental factors, or
the severe drop in incoms from the nrevious job,

The Employment Situatinn:

The results of the sarploe survey indicate that the
ratio of thos: earning incomas, rozular or irregular,
constitute 24,113 of the total population. This ratio
represent 3%8.3% of the total population over .15 years
old or those in the working age. This infact mphaslzes
the point made zarlier that on avarage there are about
two income warners p~r'hcusehold in the area,
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However there is enormous variations between the
two sexcs with rogmord to ‘employment. Among women the
levelof menpl syment is ovar 943, compared to about 137
for moles., These reﬁresent respectively 46,275 and G, 5%
of the total I'amales snd males in the working, age:exclud-
ing those eurcled in schools., Thi« me ans that over
half the population ( 2.7%) in the working age are
Actually unemployed (Sge Table 18).

Chanres in Africul ture:

It was munticned in part I that the coastruction
of Khashl ¢l Girba dam and the drought that hit the arean
over tho last two deeades, had its mosot profound éffcct
on agricultuwre, ths e jor aconomic activit& in the arca.
Although the main trend of change 1is similar to that
monitorsd in 1978, som. important chanpes his been
reported in 1‘)85.l In
include:

sunmary the major chanres reported

(a) the decrease in the cultivable 1an1 and the
averaga houschold plot size (Sec Fig. 14);

(b) the loss of gerf land under the cflect of

hinddom;

(e¢) the loss or atiur lond as a result of tha
drought ; _

(a) the F=ilurc to make use of the rivor bed for
the cultivation o? maat due Yo the changes
in the river waters amcunt am time of flow;
and ‘ '

Y/ Amnjor aven of chungs wns the reaponce of losal
Tarmers to these changes which is discussed in a
82perate scetinon below,
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Tcbla 18

Emrlovment siiuation in thc,Lower atbzra by sz ond Sex (1085)
: : Tot;.lr __Studenis sRatio of ]
FAge grov 2ot Both "ol o5t Pemel T:tal'I-J - Femflcs’czflgggpb
15-19 22,2 16.9 .11.3 8.5 5.8 2.7 646
20-24 15.8 8.1 7.8 0.4 ©¢.3  ©.1 56.6
25-25 11.4 6.3 5.1 0.2 c.1 0.1 5443
30-34 10.3 4.8 5.5 . 6.1 0.6 5.5 - - - £1.0
25-39 .75 3.5 3.9 3. - 3.9 -~ - iTel
| 40-44 6.7 2.5 42 f.2 - 42 - . - 36.8
45-49 6.9 3.5 3.4 3.3 - 33 - - . 51.4
£0-54 4.7 - ‘2.5 2.2 2.4 0.1 2.3 - - - 50.0
55-59 . 3.6 2.2 1.5 16 04 1.5 - - L 56.3
60 & over 10.8 647 4 ' 5.8 1.7 4,1 - - - 46.4
Totel  10C.0  50.9 45.1 . 52.7 6.5 46.2 9.1 6,2 2.9 38.3
Ratio to '
total 63.7 32,5 31.3 - 336 4.1 29.5 5.8 4,0 1.8 2444
=—-Dopulction ——— — — e =
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(e) the failure to cultivate the high keru lands
as a r=sult of the high altitude of ger
and the use of small irrigation pumps in the
area.

These changes have nbviogusly caused changes in
the-syétun of landuse.and owncrship and hence in
production relations. 1In nddition to the cherges
refered to in nart I and cmnparing the findings of the
1985 survnv te that of 1978, we fird the Tollowing
differences:

‘(a) The ratio of farucrs depending on flood for
cultivation has increased by about 35% while the ratic
of those using sagius hae dr ovped by about, 95%, Also
rc;iunoo on rainfall haq dropped givina way to the use
of diesel pumps (Sec Tahle 19).

Table 19

Distribution_ot Fammers by Method of -
Irrigation 1978 and 1985 ()

: ' I Trrigation Wethnd ;
: Ratio of Farmers :Flood :Sugie :Pumps :Rain
1978 (%) 25,0 10.0 6.0 1.0
1985 (%) 33.7° 0.5 O 65.3 0.5

Degrce of changs (73) +34,8 -95,0 +2,0  ~50.0,

T e D T T T T e e T T T T o el e s T S e 2 = D b et e e

(b) With rcogard co owhership, although in terms -
of numbers the ratio of private holders is oxtrcemely
high, in terms of area privately owned land is
genorally smsall, In fact the ratio of! nrivatc holders
in 1985 is less than that of 1978 by over one tenth

1/ The high intensity of haddam has considerably
raised the bank leval To over 6 metres in soms aresas,
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while land hirere increased by over 315 and the
comnunal usce which was associated with nomadisi has
almost disappeared (Teble 20).

Table 20

Distribution of Farmers bv Type cf
Land Ownnrqnip {1978-198%) 1/

, : : ype of Holdin ‘
-~ Year P rivatexHired-*—-rﬂ§5§§?¥§£¥é3%munal

! ownership from Gov,:Landlords: Use

Farmcﬁs ratio

(1985) . 519 57 s 0.5
Degre:.. of . : .
Chanpo(lQ6’ -85) -2h.8 42,2 +7h.2 -80.0
Degroe of ' ‘

changa(1978-85) -12.8 ~ 1.7 +31.5 ~80.0

P e S e e e T e D e e e o T D e e e T e s e e T =T T e el -

This also refloct the continuation of the trend
of changos that started aftor 1964,

(¢) The avasrage gize of holding that dropped from
3¢5 tc 3.0 feddans between 1964 and 19 78, has risen in
1985 by over 425 to 5.0 feadan (Table 21) This scems

to have ’\en caused by various reasons such as
migration and most importantly the oxpansion of land
hiring practic:s in th: area that is associetcd with
the use of more powerful irrigation pumps and the
oxcavation of matarat wells away from the rivaor banks
by the better of n n2ople, However the rise in thk
avarage plot size in foct zonceels the fact unat ovnr
75% of farmers operate an plota under that evarage.
Comparing the 1964-78 period with 1978-85 period, it
can easgily be depicted that the mediun size-plots werc

1/ This tabin should bs read in connuctien with
~table 5 in part I,
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generally eroded and for the first time 1t was roeported
in 1985 that over 6% operate on plots under one fe@dan_
in size (Sec Table 21).
Table 21
Distribution of Farmers by Plot Size

(1260-1985) (77)

:Plot Size In Feadang

Ratio of

. H I3} H
: Farmers v 3 ;3 & : ; =R :
: ' D 8 §§ L& :2%: BN B D
’ AT = IR e N A RS i .
: T (}' T HEAN 'Cg oS5 s Ean
tYear \ R N Pyl No .m :
1964 - 847 15.3.12.7 5.2 2,1 3.5
1978 ' - 70.2 13;5 08 7.8 3.7 3.0
1985 5,29 42,1k 26,30 10.06 8,18 5.03% 5.0

e T TUy Ty =

Finally it must be ncted that this incresse in the
avernge plet size and incrense in land hiring in the
area secm to be strangely associnted Vil th the another
phenomencn, that is the increase in the use of hired
labour in agriculture. The ratio of plots relying on
hired labour (as a replacement for Tamily labour) has
increased slightly from 12% in 1978 to 12.5% in 198¢,
from an original 7% in 196l Migration of malcs (i.e.
fanily labeur) the presence of surplus labour in same
villages and the incoming and scttlement of some ex-
nemadic groups into the area have a1l contributed to the
increase in the use of hired labour,

Farmer's Responce to Changa:

According to an fgricul turcl census mede in 1984
there were 283 mmall s¢hemes in the area,l conaiderably
varying in gilze and the sizz of pump used for irrigation
&8 it is shown in Table 22 bslow., In addition to these
there are 72 matara cach lrrigating betwecn 5 and 10

1/ Scheme ns ugea in the census seems to refear to the
diesel pump as the main irrigation machinery,
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feddans. Altogether an aroa of sbout 10,000 feddans
in total is annually irrigated according to the 1984
CCnsus.l/Thcse relatively lorge arcas indicate a
significent daviation from the 1963-78 trend refernd to
in part I previously., It also imply an increase in
the amount of water availablc for irrigation in the srea,
the thing Sthat raiscs the question of how was that
incrense achioved?

Table 22

Ro. of P:mp Scheane s in the Lower Atbara
by Size Pump (198l1)

sPunp Size

:(Diamcter in inch:s) ; Number : % ;
1= 3v 135 b7.7
1 -4 1% LL?J
l -5 L 1.h
1 -6 6 2.1
1 -8 1 O.L
1-10 1 0.4
1 -12 2 0.7
Total 283 100.,0

1/ A.E. El Haga, Envirommental Depredation in the
Lower Atbara and its impact on agriculture, a
paper presented at the "Envircnmental
Degradation and Possible Alternatives in Lower
Atbara" Workshop, ed Damer June 1985 (in Aratic)
P+2-3. This sectinn has hsavily rolied on this
baper for the statistics and figures given here.

Source: A,L.El Haga, Envirdmmental Degrndation in
the Lower “Atbara and its impact on agricul tural
Degradaticn and Possible Alt=rnatives in Lower
Atbara" Vorkshop, ed Damer June 1985 (in Arabic)
p.2,
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It was menticned previously that the major causn
of th2 whole problem was the shortage in irrigetion
water cnused either by the reduction in the amount
pes3ing downstream of the River Atbara or the decreasc’
in tho duration of its flow, in addition of course to
the drought that influcnsed t he lands awny from the
river,

The immediate response to these problems included

(a) the frangmentaticn of the relatively 1nrre
schames as indicated by the changes in the type of pumps
used. Dicsel pumps of 3-4" dimmcter that irrigate no
more than %0 feddans started to replace the 6-8¢
diameter pumps that were originally installed along the
rivor banks,l

(L) Chongss in the crops produccd (Sce part I);

{¢) The decreasc in the cultivated arcas mainly to

ensurc irrigation throughout the season; and

() the nse of tertilizers to compensate for the

loss of silt accumulet-d behind the dam.

Beside these and as & peault cf the drought and
the impossibility of Wadis apd rain cultivation, the
ex-nomadic groups, that used to practice thesc typaza of
agriculture and with the deterioraticn of natural
pastures, wepe Torc-d tg tranefer themselves into
cultivaters.

All these problems end the severe need, especially
with the loss or degradation in all other non-
agricultural sources of income, farmers wers forced to
invent wnys by which they managed to continue cultiv-
atlon with reasonable success, These inventions of new

1/ Ibid., p.lh.
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ways were mainly in the field of irrigation, with the
prime objectives of meking use of the river waterb to
the maximunm despite its short veriod of Plow, and
Minding alternctive sources of irrigation water othar
ilan the river, The moct important of these include
vhat is called t{h' iran nipes method, emergency wells,
maturat, and the kaiatot svstem and the use of swamps

and marches lef't by the river after it ceases ita
regular flow,

1. The Iron Pipns Method:

This a pillot and genernlly succossful idea in
which an iron pipe (mostly 3 inchcs in size) is
enforcad into the so0il to depths ranging between 6 and
U0 metres near the river bank. When water flows from
the upper end cof the pipe, it is directly attached to
1 diesel pump that punps the water to the Piclds (3ee
Fig.lSzﬁ. This ideu despite th reservations made by
the grovnd water spcoinlists,l has in fact saved about
940 feddans ot dura from disaster during the winter
secascn of 1984/85. This included 42 pipes on the cemtern
bank and 5 on th: western bank of the Atbara River,
respictively irrigating 760 and 180 feddans.g/

1/ During the workshop on Invironmental d~gradation
in the Lower Atbara and Possibla alternatives, soms
of tha spccinlists of the National Waten Corpore~-
tion has pointed to the fact that (a) most of thege
iron pipes oro smsll in asize and hrnce with limited
capacity f'or drawing water, and (b) thst in some
cases these pipes nroduce negative results, T
especlally when there are two prouniwater tamks one
underlaying the othew, such nipe system can block
the lovwer one although it might be larpcer than the
upper basin,

2/ A%, 'El Hoga, Op.cit., p.o.
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2. Bmergency Wells:

This is another way for ensuring irrigation of
¢rops throughout the senson. Here a shallow well is
dug and water is pumped out by diecsel irrigation pumps
(Fig.15 b). The number of these wells totalled 42, 30
of which on the western bank irrigating about 700
feddons and 12 on the eastern bank irrigating 240
feddans of dura during the 1984-85,

3. _Matarat:

The use of matara for irrigation is not a new
idea in northern Suden although it might be of a recent
histery in the Lovwer Atbara arca. The use of matarat
wells for irri, ation has for long boen associated with
use of sagia in the region along the Nile, as an
ensurance against sudden changes in the river level and
the demage that might occur.

This is practiced in areas rclatively far from
the river banks where the river watcr is inaccessible
and the capacity of a mata:a does not exceed 10 feddans
but in most cases it continues for the whole year rogund.
The idea herc is similar to the emergency wells but it
differs in that the pump is instslled inside the well
1tself close to the water table (See Pig.ase). There
are now 82 matora scattered along the two banks of the
river irrignting 820 feddans of different types of
crops.

L, Kalatot:

This an expensive way of using irrigation water
located at relativkly long distances from the ficlds
it 13 sunposed to irrigate. This is dictated by eilther:
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(a) the changing location of swemps and water
ronds after thc river recerds, cgpecially
during the summer season, from one yéar to
another; on

(b) the erosion of the river banks o the eXtent
of making irrication water. Car below the land
to be irrigated,

The main idea is to use two or more diesel pumps
to help in irripgation of Tields from far distonces
horizontally where gne pump IZeeds the other threugh a
canal, or vertically from low to high elevations.
(See Fig.15 a)

The problem with this method is its high cost ds
it requires the purchass or use of more than one pump
and ai leas?t doubles the costs of fuel, spare parts
labour ani so on, to irrigat: the same plaot, [fop this
reasen this method is generally limited and is not
attempted unless no other slternative is available and
mostly used for a very short period of time just before
harvest,

5. Use of Swamps' Waters:

In addition to the various Wstlnantionnd abova
thoge stagnent vqt@r".a“ also uzad for irrigation
either using an 1rri,nuion machinch, cultivation of
the swarp edires as it rcceuds or the cultivation of
crops within the river bed mo"fly'irriﬁatrd through
human power. There were over 250 plots denondent cn
this methnad during the 1“°u 85 senszen. Crops
dependent on this method aps moSily millet and corn,
that are short maturing and do not require particularly
goed soils, cor dura to be used ng fodder,
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All these changes of practices Indicate a low
reliance on the river waters and a strong tendency
towards moking use of ground and sub-surface water for
irrigation. The prospects and viability of this move
as shown above seam to be the enly immediate option
open to farmers in the ar-sa,

Income Level and Distribution:

It is obvicus that environmental changors on the
scale described obove would have tercmendous impact on
th2 sources ot income, 1its 1°v:) Aana distribution among
various social pgroupsn. Althowh the straddling between
various jobs mracticed by mony reople and the ireegular
nature of most ¢f these Jobs, make it difrfioult to
calculate incomes, some cotimates are previdea in Trble
2% helew, The table shown the porcentapge distribution
of houSchblds in the Lower Atbarg by lev~l of income.

Table 2%

Income Lovels in the Lower Atbarg (1985)
(in Budanese pounds) X

¢ Incoms in 3udancsc riastZrn iWestern iLower

i__DPounds ¢ banx ¢ bank tAtbara
Under 150 7.5 10.4 9.0
15 - 00 12.8 o 13,2 13.0
201 - 00 16.0 13,2 4.5
601 - 1000 31.9 2.5 28.0
1001 - 5000 27.7 33.0 3.5
—OVEr _ 3000 bh.3 5.7 5.0
Total 100.0 100.0 100,0

.
St T ,__7_:-_:--.-_-7-_—,_—:...-_-:_.:-..._-;._:____;—-;—-c..:—-_—,—..

Yrom the table, i% i5 clear thai the average
annual income. 'or over one third of the aample
population is cver one thousand nounds, Towever, it
must be noted Lhat:

\S\
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NATURAL PASTURES AND LIVESTOCK

It was meabtioned previously that the ratio of
nomads and semi-nomsds in the Lower Atbara has declined
substantially over the lsst two decades. The main
reasou behind that decline was the loss of livestock as
a result of disease, the shortage of water and detorio-
ration of natural pastures. What made the drop 80
sovere 18 'the total dependence on natural pastures, As
8 result of tha lengthy drought that hit the area, many
of the nomads and semi-nomads wer:s trangferred into
cultivators or agricultural labourers by the side of
the River Atbara. For all these reasons now we find
that nomadiem and nomads in the Lower Atbara 18 =2 season-
al phenomenon constituted mainly of tribal groups moving
towards the river during the dry seasons. Furthermore,
nomadism does not deépend on open grazing areas as it
was the case when rainfall levels were high, especially
in Butana, but it is heavily corcentrated around the
seasonal Wadisg east and west of the River Atbara,

As shown in Tig, 16 below, the tribal groups that
still practice nomadism include the Bisharin, Rashaida,
Gihemab and Mirafab in the area east of the River Atbara,
while on the west we find Khawalda, Rashaida, Bisharin,
Fadniya, Kawahla, Manasir and Hassaniya. From the map,
We can emphasize three major trends regarding the nature
of mobilipy. These include:

a) That the movement towards the river is limited
to the dry Seasnn;

b) that in the rastern part, concemtretion is around
the seasonal wadis and khors such as Wadi el Hudi,
Hilgi and Ammab i.e. when water and vegetation
are available.
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c) that west of tho River Atbara, mobility from
most direcctions scems to he directad towards
the inner Butana whero rainfsl: is high and
the soil is far better than the ono cast of' the
River Atbara, |

This maens that the presence or otherwige of
nomads in th~ arca reflect the distribution of pasturcs.
While most of' those coming from the east C.g. Bisgharin
Wwere compalled to settle down, in the Butana conditions
allowed its continuation especially in the central part,
vThe reason is that, althourh other than Wadi el Makabrab
there are no large wadie in the Butana, the higher rain-
fall levels and good soil that has formed some rich
r&sturee c¢,g, Abu Higlig, Um Aranibd and Migesir, as
well as the presence of many wells has helpcd the
swrvival of nomadism in the area, However, there are
a aqumber of short wadis such as Wadi Hawad and Wadi
el Gangul near Um Shacida and the esven shorter ones
Closer to the Nile that include Wadi Awetib, Aroos,
Karbakan and Bogalil. Also nomads here were helped by
théir closer contacts with the agricultural areas such
85 the Khashm el Girba Scheme ang irrigated agriculture
on the Nile banks, where they use to send {heir herds
after the narvest season to feed on the agricul tural
regidues in a move locally known as Talag. Movemants
gome times go vory deep into the southern Butana to
the arcas or Basai, Mahawish and Faragalla.

The concentration of nomads in the central But ana
has led to savaere competition and hence conflicts between
t hem Capecially for water and pasturc especially in
the northern parts where rainfall is low. Also conflicts
arise botwoen the nomads and tho rainfeq cultivators
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NOMADIC MOBILITY AROUND THE ATBARA RIVER
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who depend on the wadig fortile solls for cuitivation.
Receent examples of such conflicts included the conflict
between o Jasliyin (Masalomab) snd Abebda over the
Faki Abdel Manan well, between Ababda and Bnatuahin over
Wodi Abu Harique, and between the Ahamda and Misiyab

at Wad el Sawad (1982). Thesec conf'licts in Tact
reoccur every yoar especlally when rainfall is low,

~ Near the River Atbara, however, such conflicts are
almost non-existent, for the simrle resson that nomadic
tribes no lenger depend heavily on the rivarp during
the¢ dry seusons hecause in recoent yoars the river
1%8clf used to dry up during these seasons,

The deterioration of pastures and the clearance
of VEgefation in fhe arc€a wers responsible for the
.drop in'livestock’pcpulation whose concentration aﬁound
certeih areas has also contributed to the above cgusas,
The factors that led to that detcrioration were:

1) The loss o huge traditionsl grazing landsg in
the Butana us a result of the ekpansion of
Khashm el Girba Schame, which at the same time
closed the way to the uppor parts of the River
Atbara and coaused the reduction of the amount
of water thet poes dovnstream,

2) Scarcity o drinking wuter for man and animal
as th main source 18 the very 0ld shallow wells
and the few artisan wells in the area, This
has led to the heavy concentration of livestock
around these water points and through over-
grazing caused desertification.

3) The clearancg of' wood for commercial and
dumestic purposes..
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4) The increase in the cultivation of the wadi
flood plains that was in th~ past the richest
grazing lands in the Butana.

The problem of overgrazing within Butana was
expressed by Farnh (1985) in a mathematical formast
(See Fig.17) in which he concluded that, with regard
to the carrying capacity of pastures around the water
points, the distance betwsen the three major points
that form the grazing triangle were 35.87%, LO.6% of
the required acceptoble distance, (See Table 24),

Table 24

Acceptanle and Actual Digtance Segperating
Water Points in the Northern Butana i/

:Distance seperating water (4a) : (B) :(B) a, a

: points (in miles) tAcceptuble: Actuanlsratio of( A)
Hag Tahir to Gihaid 125.5 L.5.0 35,8
Hag Tahir to Um Shadida 148.0 0.0 Lo.6
Gimair to Um Shadida 199.5 0 15,0

T T T et T et e e T em T e e = R et ST T T e e s T e

Between these villages we 'ind three water points
respcctively at Shiraisha, Hafir el Umda and Swail Malik.
The location of thess water points, without any regard
to the carrying capacity of the grazing arca or the
livestock population dependent on these wells, has been
8 major causc of desertification in the area.

These pressures on tha natural pastures were
reflected on the livestock pepulation especially over
the last five years (1979-1984) when rainfall deficiency

1/ The table should be rend in conjunction with Fig,17.
For a detailal scceunt see M.H. Farah "The Impact
of Envirommental Deterioration on Natural Pastures"”
A puper prescnted at the Confercence on Envirommental
Degradation and Possible Alternantives in the Lower
Atbara, Ed Damer, Juno 1985.



Fig.(17) OVERGRAZING AROUND WATER POINTS IN THE NORTHERN BUTANAY
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became a chronic problem. Some eviderce is provided

in Teble 25 bLelow, where in two years the total live-
stock was cut down by over 34% which equal 43.67% when
calculated in animal unitas.

Table 25

Livestock umbers and Animal Units in the
Lower Atbara Area ({1981-198L7] 1/

: :LivestEkBNumbcr:Livestockagmnber: % o
: Type ¢ 1981 : 198 3- ¢ Decline :
: (1) s () (l? s (2) (1) s (2)
Cattle 5705_ 5705 u877 L877 14.5 1.5

Sheep 66259 11043 L2775 7129 35.4  35.4
Goats  6LOB7 10681 L5366 7561 29.1  29.1
Camels 11216 1682y 3376 506l 69.9  69.9

Total 147267 Lu253 96394 24631 4.5  L3.6

[ —— S e e e et B e P, _—
S e T e e M e e D T e e e et ee e eI e e Do oo s e 25 e

(1) Livestock in numbers (2) Livestock in animal units.

The decline in numbers and quality of livestock
was also caused by the change in the type of natural
vegetation in the aren, Changes in rainfall and
temperatwwre levels has caused ¢considerable changcs in
tha type ar sirubs and bushes in tho area. These took
the form of:

1/ For the 1981 figurss, See Arad Organization for
Development Roport,

Fop the 198) Cirures: Taxation Records, %d Demer
and Seidon Rural Councils. Sce aleso M.H, Farah,
Op.cit., pp.L-5.

Wote:(a) The 1234 risures should by taken with
caution as the livestock number are most
likely tno he highor in reality then these
figures.

(v) Auimal units are calculmted on the basis
of cattle units where 1 unit = 6 sheep =
6 goats and caomels.
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a)

b)

d)

The complete disappearanca or gevere doterio-~
ration of shrubs with high nutritional valug
for onimals such as Um al Beina (Suphorbia
aeéytica), Um_ Asabi and Mulokhiya Bariya
(Corchorus olitorus).

The growth or replacemen? of thes: specios with
others thaet are low in nutritional valur and
semetines harmful tc animals such ag Halfy

( Anthephora hochshett), Um Shiwika (Hygrophila
spinosn), Senamukka (Gassia ilutica), Maharaih
(Cymborogen proximus), Kharata (Tephrosia
brecteolata) and Usher (Calotropis procera).
The disapnearance of perennial species such

as Tamom (Paicium turgidum), Gharaz (Andropogon- -
gnyen) and Sekran (Datora spp.).

The shortening of the length of the plant
and/or its 1life cycle.

Beside thesc the change in climate, éspeclally

the ri
1)

11)
1i1)
iv)

se in taemporature levsl, among others, lead to:
Reducing agrazing hours;

causing indigcstion to animals;

reduwc e the natural rate of increase; and

reduce the immunity of livestock agalnst

disecase and-epedanics.g/

1/ See M.H. Fareh, op.cit., pp.6-7.
2/ Ibid., p.1l.
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Finally the lovel of veterinary services in the
area is also responsible for the huge losses encountcred
in the area. For example the numbars of livestock
vaclnated in 1983 constituted respectively 55.67%, 2.5%
and a mere 0.5% for cattle, sheep and goats in the
area.

1/ Source for the number of vaccinated animals, H,
Mekkawi, "A Study on Livestock on the Lower Atbara
Area," A paper presented to the Envirormental
Degradation and Possible Alternatives in tho Lower
Atbara Conference, Ed Damer, June 1985, p.2.
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SICTION VI
DEFORESTATION IN THE LOWER AT

Tho River Atbara area contains over 50% of forests
in the Northern Region. The dom tree represent 90% of
the species provelant in the arca both in terms of
nunber and area occupicd, For this reason the Atbara
forcsts arc usually rcferrod tc as the dom foresta,
That fact in addition to its eccnemié value and the
destruction it suffered over the last two decades;l
qualify it to be the centre of rusogbch and discussion.

The 1ife cyclo of the.dom tree starts wherever -
irrigation water is available for it during its early
stages, ard'with the minimun Jevel .of soil fertility.
Up t¢ the nge of four or five years, the dom tree
produces sa'ef which is considercd a valuable diet for
animals, and of course the main raw material for handi-
crafts., The dom trec provides the inhabitants with
firewood up to the ngc of 18 when it starts bearing
fruits thet arc also usad for feeding nnimels,2 and
when it 1s %0 years o0ld it pProvides people with the
building materials (ghagig) while the stem is used as
the roof support for hougcs (morrog)é

1/ Sce Part Onc,

2/ The fruits of the dom tree 1s bolieved to have saved
thousands ¢ 1ivés in the area during the- 1888 famine
that hit the country and caused the death of large
numb ers of’ “he pepulation., The richness of thesc dom
forests during the 19508 and carly 1960s was to the
extent' that enhanced the establishment of buttons
Tactory in Atbara %own which wzs closed in the mid--
sixties, : :

3/ Sen MJH. Hammad and O.A, El Mak, "The Developmecnt of
the Dom forcsts in the Lowen-Atbaral” A papoer presented
at the workshop of Environmntal Degradation and
Possible Alternatives in the Lower Atbara Area,

Ed Damer, June 1985, pp.1-7.
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In Part one, the major reasong behind the doteoriora-
tion of' the dom forssts were given. This is indicatad
in Table 26 below, by tha astronomic:al Increcse in the
prices ol the dom tree products over the last two
decades.

Table 2
Dom and Dom Products Prices in the
Lower Atbara in S.lected Years 1/

Dom block plece 0.35 L.00 35,00 10,000
Stm (roor
support) plece 2,06 A,5%0 55,00 2,750
Brush mattings picce 0.10  0.40 1.4 1,400
-8a'ar metre 0,40 10,00 20,00 5,000
Sa'al’ baskets piece 0.05 0.20 0.75 1,500
Ropes piece 0.05 0,15 0.40 800
metre 0,05 2,50 10.00 20,000
Dom fruit sack 1.00 1.90 3.00 800

O =T e P T - Sae e =T e S e s e T e i Tem S e e e T DR eI el

This indicuates the nigh demand for these preducts
and reflects thsz seurcity in supply caused by that
damage. In fact the supply of dom wood to Ed Daner and
Atbara towns hay gone down between 1983/84 and 198L/85
by 39% for dom blocks, 245 for dom stum and by 17% for
firewood. But the supply of charcnal to the two towns,
which consists of dom and othoy specles, has riscn by
about 123% (Sec Table 27), This again indicates the
deterioration of forests and the negativa ef'fect of
urbanizaticn on the natursl ~nvironment,

1/ Source: Depertmont of Ferestry, Hinistry of
Apriculture, Ed Damer.
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a)

The acute ecomomic need of the local
populétion wlhio found in the dom fovests an
altefnative to- the loss.of income sources
caused by the construction of the Khashm el
Girba dam and the drought.

- The treatment of dom Torosts in general as a

form of woalth rather than a renevaoble

regource that need tn regonerate. For exemple
the inhabitants used 4o cut down immature trees
and the method adupsed in cutting down trees
led to maesive losses, They vend to burn dowvn
the bottem of the stem to reduce the time and
offort needed to bring it down and in the
Procese & large number of young shoots is
destroyed.

The almost complete absence of control by

the rfovestry authorities over these forests,

A few number of low paid and old-agead guards
are apvointed by the authorities as the only
means of contrel., The absence of efficient
means of' transvort, the laclk of incentiven and
the physical ability of these guards and their
lack of' legal power all combined to that lack
03 elfective control. luany laws and ruleas were
bPassed but none was enacted due to the above
factors, In the past the Wative Adminisiration
system with the Sheikh, Omda and Nazir, having
the Power o arrest gnd Progecute, plus the
financisl incentives, has helped those forests
be preserved.
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d) The longitudinal expansion of those forests
along the river banks and the pcor financial
resources of thc forestry authorities, and
tho Regional Govermment, also contributed to

that detorioration by hindering regular
visits, research and the revitalization of’
these forests,
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SOCIAL SEWVICES IN THE AREA L/

Toble 28 below shows the social services now
available in the lower Atbara, It is clear that none
of these services, other than the dispensaries, covers
éll the area, bearing in mind that the villages listed
in the table are the main villages that are supposed
fo serve other smaller ones.

Assuming that the total population of the area is
about 80,000 per-sons,-g this means that there ig only
one dressing point for every 6,154 persons in the area.
This over and above the problems of ghtaff shortages,
lack of cssential equipments and medicines and the
goographical distribution of these points, The
situation of schools is not much different. Taking
the sample population as an indicator, we find that
about 25% of the total population is between 5 and 14
years old., Assuming that 20% of these are under 7'years,
the school-enrolment age, we find that ws have about
16,000 boys and girls elegible for schools. In reality

i1/ This Section is largely based on a paper on
"Population and Environmental Degradation in the
Lower Atbara" presented Ly the author to the
Workshop on Envirommental Degradation and Possible
flgernatives in the Lower Atbara, Ed Demer, June,
985..

2/ The latest local officigl estimate is that the
population of Seidon Rural Council is 27,000 and
Ed Demer Rursl Council 47,000,



Teblc 28

:_2C =
Social Scrvices in the Lowsr Atbara (1255) 3
: i30ys:Girl s:Hixed: Soys : CGirls:ipoint ;Station ill : : “ell =erau1ve:C9Lm-:Court=
tArea : : : : : : : : : : : $CL 2
¥l lazron X X b'q b'd b x
L Guba x A X . X
Xl Besgli X X x X x x
Goz el Holag x x X x
Gorsi x. b 4 X x
zZ1 Abalno X X b d x b ¢
Darzouga X ’ X x N
Shzbabit west x. x % x x x
aladuk --  x : X X X
Western Bank 3 1 6 - - S - 7 5 3 . 6 - 1
El Hudi b'q X
Nuicheiln x
Keneidre X . x x x x
Scidon X x x x X x x X X X X
Eastern Bamk 1 1 . 3 1 - a4 1 2 2 1 3 1 -
Lower Atbara 4 2 "9 1 - 13 1 9 7 4 9 1 1
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the number actually enrolled does not excead 0% of
the total elegible.l/

The main reasons “or these acute shortages are the
poor financial situation of both the inhabitants ang
the Regional Government, poor transport facilities and
tha elongated pattern of the settlement g thaf ars
supposed to be served.  The effect of distance is
cleerly reflected in the extremely low standards of
femole eduéation in the ares,.

From the table we also observe the inequality in
the distribution of these services between EA Damer
and Seidon Rurel Councils (i.s. the castern and westorn
banks.) The closer geographical location of the western
bank to the regional headquarters (the provincial
headduarters in the past), seems to have favoured it
more than Seidon Rural Council, Al though the population
of the latter represent 377 of the Lower Atbara
population, it has 25% of dvessing points and artisian
well s, 22%.of flowr mills and lese than cne third of
bakeries and cooberati\as. M so what has been said
about schools and dressing points applies to other
services with regard to population pressure on it and
thz problems caused hy the scattered nature of settleo-
ment g,

A very'iﬁportant oreblem faced by the local
population with regard to the nNecessary soclal services,
is that related to drinking water. From our sample
surVey results it appearod that for drinking water about

1/ The number actually enrolled is exactly L, 09
children of both sexes according to the official
records, which represent 28,8% of total.
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about 72,5% of the population depend on shallow wells,
14, 5% on the river and 13% on artisan wells, But over
51% of the sample population reported having problems
with drinking water such as its seasonal shortages
(74.8%), unheal thy or polluted water (7.8%) or it is
too far from settlements (17.&?5).l

In what follows we discuss the inhabitantg' visicn
on the tvpe of social seorvices they sce necessary for
the rehabilltation ang develoment of theip villages,
The views exprcssed in fact and as will be shown later,
bears a very strong asgociaticn with the envirommental
changes that affected the area in recent years,

Water (for both irrigation and drinking) topped
the 1ist of tho selected gervices a3 it was seen by
3073 of tho pepulation to be the most needed, rfollowed
by schools (22,73, health centreg (20.83), clectricity
(7.9%), then npricultural cooperatives (6,4%),
agricultural credit institutions (3.9%) and lastly
agricul turnl renearch institutions (2.9%) (See Fig.

It is clear that the ones rated Cirgt are
primarily social services while those rated last are
of economic nature and arc related to the main joba
bracticed by most of the inhabitants, i.e. agriculturc,

As shovn in Fijure 18 bolow, some differences of
opinlon were encountered betweon the inhabitants of the
castern and westorn banks of the river. Fop example
in the eastern bank schools topped the list, rollowed
by water and eleciricity came in o very advenced
peeltion, comparad to the western bank, while the things

L1/ #ctually about 207 of the population live over 3 kms
away from the drinking water sowce,



Figt 18) DEVELOPMENT INSTRUMENTS €OR LCWER ATBARA

AS PERCEIVED BY THE LOCAL INHABITANTS
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related to agriculture csms botton and none of them
ment ioned roads or veterinary cervices. The rating
on the western bank wns gencerally similar to the
overall picture of tho Luwer Atbara as a whole but
unlike the eastern bank, veterinary services was
considered important by 6.67 of the population and
electricity came seventh in the ruiing and after the
services with economic nature (See Fig.

Compnping these resul ts with those obtained in
1978, espzcially for the western bunk where that study
- ,
was conducted,~ the following points emerge:

1) The severe shortage of water (for irrigation
and human use) over the last few years mainly
ag a rosult of the dreop in the amounts of the
River Atbara wators passing downstrcam and the
shortening of the period of flow. This is
reflected in the sharp rise in the rating of
water as a service necessary for development,
from the sixth position in 1978 to the first
in 1985;

2) Despite the complex problams experienced in
the area, pricrity is still given by the
inhabl tants tn the basic social services
which apgain reflect the scale of suffering
in tho arca,

1/ See H.A. Abdel Ati, The Impact of Khashm el Girba
Dam_on the Western Sidc of thc Lower Atbara Area,
MeSc. Thesis, University of Wales (Swansea), 1979.
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3)

L)

5)

The contact with urban centres and 1ts
effecp on the choice of the populaticn,
1s indiceted by high rating of eclectricity

. in the eastern bank as a result of the

relatively strong contact it maintains with
Atbara town.

The rating of agricultural cooperativas
declined from second position (25%) in 1978
to tae sixth position (6.4%) in 1985. The

reasons Lor that drop seem to be:

a) The failure ¢f the cooperative experience
and mal-vractices during the May Regime as
a result of the politicization of those
Cooperatives and corruption,

b) the fact that the establichment of sgricul-
turel schemes under conditions of uncertain-
i1ty about the supply or irrigation water
supply, raises the cost and effort with ne
or low reward,

¢) the decresse in the ratio of' population
engaged in agriculture and the cultivated
area, Table

d) the poor financial resources of farmers
that hinders the fomaticn of capltal to
invest in coongeratives,

No body in Seidon Rural Council mentioned
veaterinary gservices as a pre-requisite for
development despite the ncmadic background
of the vopulaticn of the area, This seens to
be coused by the'severc reductlion in the .
livestock populaticn and its economic value
to the peopla.



SECTION VIIT
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BY LOCAL POPULATICN




SEGTION VIII
ENVIRONIENYAL DEGRALANLCN AS EERIELVED
BY LOGAL POPUILATION.

This part dcpends entircly on the information
collected from the inhebitants of the Lower Atbara, on
‘what they think about the causes of degradation, the
s¢cale of the brceblom, the possibility orf c¢chnecking that
trend end the steps necessary te achieva thet and
finally their ovwn centribution in the effort towards
the recreatiation &8 s morc balanced environment,

Over 99: > those surveyed believe thet the Lower
Atbara environment hos ds teriorated substantially and
3.5/% of them think thet the area has already pas@od
the point where any recovery can take place or auy
. ccntrol can be maintained.

In response %0 a questiocn absut whether they
have experienced a dreught on the present scale before,
the answers were somewhat diffaere cnt, although the
majority stressed fhat the praesent situation is the
worst in its eflect on the area. About 46.5% of the
population olalm to have never witnessed or heared
about a drought on thia scale, 29.5% heared about it
bud did not erparience it, 7.5% experisnecd similer
conditicns once in their 1ite before, and only L. 5“
admitted having experienced gimiler cornditions more
than once during their lifetime. These latter group
seams. to he those who used to practica pasfural ‘
nomadism in the marglndal arsas of saatern Sudan, mainly
the Raghuida triba.
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The same diiferences appeared ngoin in the
opinions about the date or period of time when they
witnaessed the mest severe ol drought conditions:
Although 815 of the population believe that drought
'conditions cecntinued for two years, but 2 groat
difference hetwoen the populations of the eastern and
westofn banks was noticed in specif'ying dates. While
55.8/6 of the people in Seldon Rural Council think v
that the worst drowrht was within the last ten years,
nbout 1% of these on the western bank claim to have
ﬁot experirnced a similar drought for morc thon 20
yerrs, These differences con be attributed 4o the
difference of envirenments and economic activities

- practiced by the two proups in the past and at present
as the nnswer is based primorily on the individualts
personnl experience. for example it ig known thot
the settled formers living by the river banks started
te f'eel the change twe orthree years »lter the erection
of the Khoghm el Girba dam with the gradual drop in
the amount of wuoters passing downstream ns the Khasha
el Girba scheme started to expand. But for those who
used to depend on fishing 'nd (loating wood collection
the change was [elt immediately after th dan was
erected, while the Butana nomads were the latest to
feel the pressure as o result ofthe gradual inf'lux of
various groups tuwards the weter sources in their
arca. Similerly the nomads of the north-eastern part
of Sudun ond inspite of their long history of contact
with the atbara River, their movement nnd settlement
in large nunbers is a rccent phenomenon that irtensified
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over bthe last 'ew years. It must alsg be noted that
the type of animuls reiged was also important in
hast-ning or slowing dewn the time aflter which the
Pressure is felt as for example ths sheen herders of
the Butan® have been hit fer quicker than the camel
herders of castern Suden despite the marginality of
their natural envircnment, '

With régnrd te the causes of cnvironmen tal
degrodation in ths area, 615 of the surveyed popula-
ticn believe thot only nnturui conditicns are
responsible, 2075 blame the offecial policies and
local nuthorities for the escalniion of the problan,
and the remsining 9,0 of them accusne the peaple them-
selves tor what horpened.

Those wha blamc natural c¢ondi tions, Qttribﬁte
thet te rainfall d=feclencies (72,9%), the drop in
the River Mbars watern (2,173, chnnges in the river
channel and det.rioraticn in soil Certility (1.95)
and the chanzes in temperatur« levels amd animel and
plant diseasse resulting Crem- that (1.2%).

Offecisl policies nnd lecoal autherities role in
deterioration is b= 1ioved t» have been in the Form of
1tes responaibility ahout the decisicn relaoted to the
corstruction of Khishn el Girba dmm without 1he
necessery studies or the provision of economic al ter-
natives to those arfected (66.43), neglecting the ares
after the problem nccurred and their negotive attitude
townrgs it (3 .24) and the poor financial rasgurces of
the regional government that hondicapped its effort in
coping with th® present situation (3.475),
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Those who believe that the locai population hag
contributed to the present degradation are largely
. concentrated in the western hank (ed Bamer Rupsl
representing about 17% of its populstion. They
attributecthat to the commercial clearance of forests
for firewood amd other domestic uses (80,7%), the
expansion of' the cultivated area and hence the increase
in the demand for irrigation wnter (156.1%) and the
overstecking ofi animals beyond the capacity of natural
ba.tures in ths area.

Indic-tors of environmentalTdegraﬁation in the
area are summarized by the population in the drop in
the river waters (L77), vcinfoll defeciencies (2435),
deterioration of pusturcs and the vegetetion cover
(7.5%) the decline in soil fertility levels (6.5%)
and' the emasculation of livestock population through
~disease and rood ohcrtageq.

The results of degradation for the local.
population were the shrinkege of the cultiveted area
and the drop in prcduction and productivity and the
disappearance or sharp decline in certain tree and
plant species such as dgm (Hyphaena thebaisa), sunt
(Acecia albida), talh (Ac. serynl), tarfa (Tamarix
ophylla), ml (Cymbopogon nervotns) and tabas (Serub)
abd the Pruosence or incrense of other species which
are more drought resistant and of low or no value %o
humans end onimals in the aren such 25 ushar
(Crlotropis procerz), halfa \Anthephora hochsfefrf),
sznamakka (Cassie illutica) ador and amayoga.
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Envirommental degradation also'resulted in the severs
drop in livestcck pqpulation in the area due to “he
shcrtege of water and/cr pasture, death through
disewbe and epedemics; migration from the area, and
the increese in the intensity of splus under eaptomic
Pressures,

As for the persensol reacticn in the case ¢f the
contiruation of the prescnt drought conditions angd
water shortages for sometire in the future, about %0%
¢l the sample povulation cither did nct answer or
hesn't formed an opinicn yet, Of the rest  37.7% think
that migration from the ares is their would be responee,
cvtting wood frem neigbouring forests (11%), changing
the crops cultivated by using th thirst resistant and
short-meturing ¢ ns (7.5.3), selling livestock and
domestic animals (6.24), expanding the cultivated
area irrigated from wells (L.17%) orp abardcning
agriculture to cther econémic activities (3.3%).

Althoush 7655 o1 the surveyed population _
refused to predict what will happen, with regard to
drought, in the future “or thof e whu answered o stste
clpessimism scems tec dominete their thinking., nbout
3475 of tho~e Whe answered the Question believe that
drought conditions are geing to last fcr ever, 22V
think it s going te continue Tor a very long time, 2&&
believe it to continue for a nurber of vears end 20%
only prredicted its ending within %he coming three
years.
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That pessimism was repeated again 1n response
tc a qQuestion about the Possibility of checking the
Present trend of degradation and reviving=: the local
.enviromment. Of the 76% responded, 16.5% believe it
¥c be  impossible to ccntrol the degradation or reverse
the tremd, 65.85% beliecve it to be peasible but requirps
huge costs and efforts from the authorities and the
locel population and it would take s very long time
and only 17.8% think it is paasible & 4: feasable to
creaste a more balanced and healthy envivonment in g
relatively shcrt time,

The economic conditicns or the local population
and the limited financial resources of the Northern
Region as a whole on the one hsnd end the extersive
demage of the natural environment on the other, to a
large extent justiry theose resanistic views,

About 19.5% ci the bpepulation did nct respond
to the question about the first step that should be
taken to contrel the degradation process and restore
the local enviromnent. Iop those who answered,
regulating the flow o7 the Rivep Atbara wes seen by th
the majority (68.9%) as the Cirst step towards
rehabilitation, followed by the cultivation or trees
and regeneration of local forests (6.8%), and thb use
of more powerful irrigation machinery (3.5%). Other
answers included the education of local population and
raising the level of environmental awareness amonyg them,
control of human and animal disease, making use of
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ground water available in the area for agricultural
purposes, the reclsmetion and use of Karu lands and
about 0.62 of them ses emigration as the most urgant
step to be taken,

Questioning the local contribution and
participation in the effort to restore the local
enviroument, over 907 of the samplc population showed
the willingness and eonthusiasm to the idea. That
participation took various forms such as providing
manual labour for any period of time (72.54%), financial
assistance (16.55) and 4.5/ of them promised tc accept
any decisions that ¢rn help restore the local environ-
ment, but about 5% showed their objecticn to any kind
of participaticn. Trying to test the degree of
acceptancc of dacisicns thot could be unpleasing Lut
necessary for the restoration of local environment, a
number of' options were put for the respondeunt to
choose Trom. The results are psummarized in Table(29).

Table 29
The Level of scceptance by the Local
Peopulation of Options Desisined to Restore
The Loecsl Envircenment

:Eastern: Western:Lower

tBank :Bank s Atbara:

Reducing Cultjivated area 8.9 8.3 8.5
Changing the Cultivation

methods 7.1 1€.7 12.5
Chenging the crop cultivated 2.8 0.4 10,2
Reducing the number of livestock L.5 5.6 5¢1
Replant & maintain trees 60.7 264 Ll.h
Emigration from the area 8.9 6.9 7.8
No idea - 25,7 1h.5

10G.0 100.0 100.0

A e e e D e T e e T e e T D = T e e e o el T e D = S e
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PART THREE

CONCLUSION

In'concluding this study four major points need to
be stressed. The first is that nost of the indicators
of degredation, mentisned in —art One, have been proved
to be rend, though at vorious degrees of influcnce. The
second point is thut, the loecal peoile secem to have
meneged, throuch vari. vs measwres of adoptation and ehn oe
of behnviour, to ensure o winimum level of survivel.
flowever, somc of the chonges of behoviur ove more dasr Jing
to the environment in the long term. The third and mos?
important joint is thob it seems to bo the high time for
doing something or loosing thc arer ior rood s @ habitnble
arcits  The fouril pnint, which is cl goly linked to the
third one is the strong neecd for a corprehensive vision to
all environmentcl ospects together and the need for cn
interdiseinlinary ap-roach in tacikling it and plenning

ahead, if a bnlanced cnvironment is the objectiva,

A) With regzrd to the first point it is clear that mo st
of the indicators were confimed by the study. Among vhosc
are the following:

1. The aremn has been depopulsied in spite of its
reccivol of verious ex-nomidic Zrovos. According
to 1973 unpublished census figures, the Lower
Atbora Aren, the populntion growth rote was 0.CGy:
conpared to 3.09% in 1955/56. During the same
Period, t.oe necighbouring toving of Ed Domer and
Atbara, respeetively recorded an increasz of
3.39% ond €,5%%. 1t is !mown thoi thesc two
towns reccived a iarge musber cf the Lower Atbara
migrants.

0
N
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2.

3.

4.

Water shoritases cre acute clong the river

Atbara for both agricwdture ond humans. However,
as has becn shiown in the text, Deople are more
and more depending on grouvnd woter instead of the
River Atbora,

Soil fertiilizy level in the areacs under cultivation
has recorded & drov causcd by its lock of the
regenercticr maintained in the past by the river
canuel sue ly of «ilt, its over use, or the
cultivation of arves with low fertility, away
from the river binks, depending on growmd water,

The enoruious deforestation of the area, in responsc
to the less of the other means of making o living
incl:ding the pireserved forestos. This was elgo
influenced by the astrenoimicol price rise of
forest »sroducts over the lust decade.

The droughv conditions has influenced more severely
the natural posturcs of the north-eastern parta

of Sudan and, to 2 lcsser degrce, those of the
Northern Butona. This ha its repurcussion:s on

the Lower Atbara as it led to the movement of larrc
nunbers of humn and .animal population into the
arca, in search of water and pasture. The pressurs
on the limited pestures of the area hos led to the
destrvcetion of local pastures, and in fact,
contributcd to the deforestation of the aren.

This hte its influcnce- cn the livestock wealth

in the area leoading to @ drop in its numbers,

rnuel ity and nrices,


http:press.ro

6.
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The shrinkage of cultiveble land has neturally
cauged the decline in the agricul tural output
and led to the wideremyloyment of the labour
force of its absolute wnemploynent. The swse
resulted ironr the clerrance of the dom forests
in the ares.,

The crorning systes haz changed in that it is
now totally irrigated, limited to one season
and the rotio of land uder thirst-resi,~tant

and short-naturing crons svarted to inereace.

Howevoer, soirc 'of the indicators used in Part One

were not throuvelly confirmec or the change exverienced
3 . ] L By

wag not in the scole previow.ly ststed. Among these we
find that: '

1.

2.

The change of occuration seer to have slowed
down in intensity and iv is gencrally towsrds,
rather away Jrom agricvliuwrally, and this is
particvlarly true for the cx-nomadic groups

that moved recently into the aree.

Althougli the overall male/female rotio is more
2lanced than it was in 1978, it is less balanced
for the niddle-are groups, Besides, marricge
rotes have picled up, accorcing to the loecal
porul~tion, and this is saobably linked to the
phenomenon of males temporory migration.
Despite the heterogenity of pepulntion, no
conflicts were reported among the riverine
popwlation. Iowever, sone con??icts did talke
place betwoen some nomgdic tribes over the water
points of the northern Butana,
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4. Although income levels has éropned in relative
terms coin.ared to the cost of living, in their
ebsolute terwms they have actually risen consider—

ably for a large proyortion of the po-vluation.

B) The responses of peorle and the ways by which they
adapted their life to the changing circumstiances in the
area involveld chenges in their ways of doing things and
inventing new ways. This is reflected most clenrly in
their weys of utilizing irrigation water, the resource
that is score most. Tor excunile, the use of Kalototh
represent on exnansion of the ability to tronsfer
irriration water for lar;er distances, while the
cultivation of dukhn on the river bed minimisze the risk
of failure, as its woler requirement is iess thon dure
and most other crops. On the other hand, peoule made
possible tae irrigation of reletively large areas away
from ithe river banl:, {thr ugh the exyloitation of ground
woter potential in the orea using the iron pipe =nd other
methods described in the text. Although soinc of these
innovations - .we their shortcomings, still it has the
advanteses of indicating the human ability in its abstroct
context and within the limits and constrnints of the
technolorsy nvnilable, to resist the effects of the
drouwsht. TPurthermore, tuis wmisht also indicate the
strong attachment to the land, a factor that must be
considered when explaining migration and human mobility
in generel. Tinolly, thesc ways of resnonse might also
have indicated the dircction which research and future

] anning schouwld take.
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APTENDIX T,

A PROJTSQ PROPOSAL FOR THji REHABILITATION

D DE LOPMu“W OV THE LOWER ATBARA AREA:

e

The construction of Khashm =1 Girba d-m and the
defecicucies in rainfall levels over the last two deca
dzcades has caused the sevare shortage of irrigation
water and in som: areas that of drinking water. The
conSequences off thoat were enormous and reflected in
the follcwing:

1. the shrinkege of the cultivated area mainly
due to the shortnge of woter erosion and
covering of agricultural land with sand, both
on the river Atbara banks and on the wedis
east and west of it, )

2. the drop in livestock numberes and deterionra-
tion of its quality.

3. the cleurance of ~xtensive Torest areas to
comnensate for the loss of wood thut was
-annually brought by the River from the
Ethiopinn plateau prior to the construction
of the dam, Also influencial ﬁere was the
overgrazing of the area that was caused by the
intrusior of various nomadic grdips from
Northern Buté&na and east of the River Atbara
into the area to live a settled or sani-~
settled 1life, thus exceeding the carrying
capacity of' the local pastures.

For the locual population these changes led to;

8) a real drop in the income levelso and hence
the standard of living.
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d)

the spread of unemployment and more seriously
large scale under-employment among males,
outmigration from there, with its concomitant
-ggcial consequances,

the spread ol'ran attitude of despalilr, loss of
hore, aud even in some areas, the loss of self-
confidencz.

The objectives of' sny plen targeted to alleviate

thuse problams ond promote scme ecohomic development

"in the zres should be:

1.

To stablize the populoeticn through the
creation ol a durable econom*c base with the
pctential for {further expansion.

Water supnly for both human use and irrigation.

The expansion of' agricultural laend via the
increase in water supply, and it might also
requir - *he cultivaticn of' some "enclosed"
forests.

The inclusion of livestock in the agricultural

cycle,

The revival of natural vegetation, not only to
maintain a sowce of inccme and {fire wocd but
also to 2void further degradation of agricultur-
al lands and combat desertiflcation, and

‘The improvanent of the region's economy to raise
the living stendard in the long turn.
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The Selection o tae Project Area:

With regard te the Impact of the dem and the
drecught on the ares it can be said that it was almost
equal on all villazes ho*th esst ond west of the river
excepl those close to the river junction wihh the-
main Wile, (such as Elmogran and El Hudi), as the
inhabitents are mostly involved in urban jobs mostly 1.
in Atbara town. And it i3 infact the least
influenced by outmigration amd even experienced some
incoming migrat&on. On the other hand the impact of
the drought Was moye severly felt in the areas where
nomadi sm and 1ivestock' hercing were the main
cccupations, i.e. the aress of Gersi - Shababit and
Baaluk ‘on . le western benk and Seidon Kurbi Council
in the east. DBegsides, some arees on eastern bank has
experienced aa acute chortage of drinking water,
These areas are underlain hy the Basement Complex
rocks,'and.hence heavily d~perdent on the shal low
wells, thet were in the past annually fed from the
small streams that used to flow towards the river
(e.gs Wadi ol Hilgi and Khor Amab). These streams
have now ceasad lto {"low causing some of these wells
to dry up and pub mere vressure on the éxistlng watepr
sources esprcially during the dry season when the
tiver bed dries up. ‘

The Selection of .the Proiject Site:
Bearing =1l the above in mind and the informetion

gn far ovallable, two arens or alternatives can be
nominated for a comprehensive Yrnject to be located
with the mininmum cost andthe maximum economic and -
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social benefits for the whole area. The two areas

are:

(1) El Hilgi area on the eastern bank (Seidon
Rural Council)

(2) Bl Besli on the western benk (EQ Demer Rursl
Council).

The Criteria for Selection of the two areas:

1. Administratively both 1ie in GHSY access to‘the
different Regional Govermment departments as the
broject is supposSed to combinethe official knov-
—how and local participatioh where coordination.
and coop«ration is vital at least in the initial
stages.

2. Both areas enjoy a relatively lsrge agricultural
land and hence can afford a nuwber of farmers
above the inhabitants 6f the village or the
sheikhship itself, Besides nesrly all the land
is governmental land, thus no compensation
Problems or social conflict problems are forseen.
It must be noted, however that the determination
of plot size should be decided upen the arable
area that to be irrigated (being dependent on
ground water) ond it must include farmers,
remescutatives of all sheimhships.

3. The availability of already duy;, wells in EL
Besli and ths stronp indicstors of ground weter
availability in El1 Hilpgi area. Irrigation
howaver can devond partially on the river waters
for the early part of winter season and on ground .
water for the rest of the year to reduce the
pressura on it,
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L. Tk impression given by all those recently
intervieved, that they are willing to
participate financia.ly, manually and accept
some form of representation if a project is
located outside their home-village as a
starting point,

The selcction of the project arez can therefore
be decided upon the following:
1. the availsbility of irrigation water
2. the:avaiIQbility of' cultivable land
3. the gveilability and the interest in the
projsct ol the locsl inhabiténts.

With regard to th third item, it is clear from the
studies made that the popul ation cheracteristics are
similer, all of thum shar: the interest in the pro ject
and the willingness to accept sharing the benefits of
the projett smong all the villages throughsomg form of
representation in the allotment of plots.

i1 Basli area has the advantage of having a ground
water potential th2t has been tested and there are
threc unused artisan wslls with capacities of 1400,
7,000 aud 14,400 gallons that were excavated over the
last decande, at a re¢latively shallow depthes of 20,
25 ard 20.27 respecitively. The .thickness of the
weter -Lable ranges between 75.3 and 5L, 3 motres, end
¢t Qoz el Halag, close to it, hetween 27.9 and 3%7.8
motves.l But although the cultivable land at El Basli
s good and close to the river bank, it is very small
when compared with the land available on the eastern
bank in Wadi el Hilgi.


http:proje,.ct
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Wedi el Hilgi is located between longitudes

34°18" - 3°45" east and latitudes 17°15' and 17°2L'N.
It is an alluvicl plain thet forms a tritngle with
its head towards Atbara town. It expands for 18
kilometres from $he river ““tara eastwerids naar the
village of Seidon and in its casteri end it i1s joined
by varicus tributeries such ns Um Seyala and Abu Adap
all covered with the alluvial soils. The total
cultivable land area is sbout 15,000 feedans in the

aren between Kereidra and =1 Gezeira.l

In respect to all the abovr, the land swrveys
that were made and the suggestinns of the locsl
inhabitants ond if the grownd waterp proved sufficient
at El Hilgi, and in fact there ara many indicators to
surgest that, it becomes more sound to lecate the
pre ject there. The reansons are:
1. The lsnd nnv available is larger in size and

hence can support more sopulation,

2. The potential for future expsnsion within the
orotected forests which the local population
claim tc be unde-~lain by 2 large surface of
ground watcor potential,

3. That expansion in fact, contrary to common
belief, can be the most ‘effective device for
the protectinn or thise t'orests, asg its
supervision and countrol will take the form of
Personal responsibility of the farmep who
cultivate that particular plot.

1/ Ipid., p.3S.

W\



This elso make eesler the enclusion of
livestock in the cycle to depend on natural
vegetalion for some part and on the cultivated

area.

Kosat of the lend is registered under the
governmen t ovmarship and hence a n.nimum level
of conflict and disagreement is to be expected.

Project Characteristics:

1.

-5

3einy 2 pilot project and the size limited by
by the avuilability and future prospects of

ground water potential, the project should not

involve any displacencnt of population and this
could b2 =2ttained vie thes provosed perresentation
system of tenants,

Plot size and nu:ber of units are to be worked
out on the busis of the crops to be cultivated
and its woter requirament, level of fertility

of' soil, hous:hold economic return and as the
problem now is mainly the shortage of water
rather than land, the pressnt averase holding
can be an indicator amd should be exceeded and if
possible doubled. '

The concentration on Cood crops production
within the central arens, mainly dura ard
dukhn, to make use of the past experience of
the populetion, and to ensure sufficient supnly
of animal fodder far the livestock raised.
Diversirication of production can be & g2cond
step in the future,
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forests and providing the mesns of Protecting
them e.g. through incentives ror forest guards
i.e, increesing snlaries,

BEconomic Justification:

1.

The crention of 1 integrated and balanced
economic bnse and improvements of local incomes.

Strengthening the traditionnal aconomy by
fitting the project into the axisting system,

Repgaining full cmployment in the varts of the
area that now experisnce over 2/3rds of the
year as a glack seagson.

Production of commodities badly nerded not only
in the area but also in neighbouring areas (dura,
fedder, milk and ment),

Building ur of & taxation system at the council
leval through which end the improvement of locel
incomes, the gell h:lp financed a3o0cial services
can be provided £nd susteined.

Social Justification:

1.

Ralsing the accessibility of social services
(health and education) for the local population
making use of the concentration of population
at one location plus the likelihood thet some
of ths cxtra incomes that is generated could

be syphired into the service sector.

The creoation of o homoganeous group of population
from various itribal groups in the area who are
bound by the same a=conomic asctivity and,
Probably, settlement.



3. Rendressing the sex imbslances, that was
disturbed by the tendency of young males to
migrate outside the ares or the financial
inabilities for some to get married, through
the Inercase in income levels and stablae Job
oroortunities in the ares.

k., The project as a comprehensive one will act
againet the currently spreading spirit of
desmir and fatalism among the population,

Environmentnl Justification:
1. Checking the present trend of environmental
degradation, combating desertirication and
restoring the vegetation cover in the area.

2. Minimizing the economic and social impact of
natural hazards in the area.

3. Enhanciﬁg envirdnment al awareness and community
education among thu locel population and the
officials conca:ned with the implementation
and management of the pro ject. ‘

4, The projoct allows an opportunity for the
coordination of affort by all government
departments whose interests sometimes are
conflicting, into one body concerned with
the rostoration of balance to & rural
enviyvonment.

Components:
1. Land survey, prcperation and sllottment into

farming units.



2. ' The completion of the studies started on
greund water potentinl end the excavation of
a nunber of shallow and artisan wells in the
aren, Co a

3. The purchaose of' agricultaral implements.

L.  The procuranent of se«ds, f-rtilizers and the
noccssary knov-how at least at th: initiel
stages.

5. The design nnd erection of an irrigation system,

6.  Tho ‘dev lomment of nursaries in the area.

7. The credtion of an administrative body and

‘ the recruitm-nt of lncal staff,

8. Tha pﬁrchnse of & nunber of irrigation pumps.

9. Ponsibly, th: construction of hefir-like
conqretc basins tc store the river water
for thc'dry sdﬂscn.

Cost:

The cost of the above items
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(List of Recommendationsg)



155

APPENDIX IT

THE WORKSHOP ON ENVIRONMENT AT,
DEGRADATION AND PC SSIBLE ALTERNATIVES IN
THE LOWYIR_ATBARA AREA-NILE PROVINCE

LIST OF RICOMMENDATIONS

" Ae. General:

l'

N
L]

Declaring the Lower atbsra a nationel problem
area and ss Surh aeddressing the problem of
environmlntal dregradation 88 a national one since
it rerresent the first defence line of the arees
of the hesvy concentraticn of econcmic activitleo
in the country.

The setting up of a High Regional Committee for

the Rchabilitaticn =nd Develepment of the Lower

atbara ‘rea, with sufficicnt executive powér to

help it achleve its objectives, The Committec

sheuld:

8) investigste the means and methods of
promoting investment in the eres.

b) follow up the implementation of the workshop
recommendations, amd

c) ccordinat: the efforts of &kl the bodies nnd
goverment d=partments concecrned wiih the
Problem.

The implementation of the project proposed

during ths workshop (Paper 12), as en experimental
Pilot scheme and if successful to spread the ider
to other villages where the basic requirements are
pPrasent.
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5.

-
L

The lggislaticn and enforcement of the laws
and lacal orders necessary to protect the
locnl onvironment via the rational use of its
na2tural resources,

Spreading the idea of envirommentnrl awareness
throuzh offecial and Public channels throughout
the northern rerion. Special attention is to be
paid to the educaticn of local inhabitants to
stop the present land misuse in the area.

Intensifying the media coverage of the scale
of environmental deterioration and its
Cconsequences both at the nation2l and internation-

~al levels.

v.The promotion of local rural industries in tha

area to lessen the depsndence on agriculture
and contrdbute to raise the gtandard of living
in the area.

Vorking towards tk formation of a detes bank
for the area to helv attract local and foreign
investment in%o the area,

B. Water:

D

P

Contsncting the Khashm ol Girba Daem authorities
to investigate the bessibilities of rel easing
more water tc pass down-stieam and regulate its
discharve in a way that mokes Possible its use
down—streaﬁ f'or longer periods.


http:cnforccm(.nt

10.

11,

11.

12.

13.

L.
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To maximize the use of the flood waters by:
a) changing the cropping system

b) increasing the pum ing capacity in the
area (larger pumps?

¢) using the spray and drops system of
irrigation

d) Storing water in concrate basin to be
build in areas especially where livestock
is concentrated. .

e) The rcopening of areas thot was usually

covered by thc flood waters in the past
i,~, 8x river feeders) in the areas of

Gersi, Hilgi and Cezeira, in coordination
between offscial and public efforts to
allow the maximum use of the river weters.

The exvloitation of the unsused ground water

wells iu the area to irrigate the pilot

agricultural schamas.

To sp:ed up the implementation of all pro j=cts
apprdved by the Nationgl Water Corporstion
such as the completion of the netwerk in Um
Agaga villege. ‘

The censtruction of small barragass on the
wadis that flow into the river Atbara such as
Wadi El Hudi and Abu Adar.

Carrying out a comprabensive hydrological

study in the Lower Atbara Area to complete .the -
geo-physicsl, hydrogrological and hydrochemical
survey thet has selresady been started in order

to ass+ss the location and capacity of the ground

water reservoir and the suitability of its water
for agriculiure and hence decide on the location
of the proposed agricultural schemes.,
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'15l."

16,

The individuals (inhabitants) should stop the
Aiggin.; of unplanned irrigation wells (matarat)
and work in cooperation vith National Water
Corporation to decide on the location of wells
and bLzlance betwesn the capacity of the well
and th. cul tivated ares, B

Ths wrovislion of one small exCavatibn'machine
to help diy some temporary relief wells untill
the lovee water: supply schemens are completed.

7.The construction of water statine (wells) in

ell povernuant institutions in ths area (i.0.
schools ond heolth cantres) te fupply drinking

Fal

water and sncournge sathled life.

C. Aericulture:

18.

19.

20.

2l.

Investigating ways Lo practice agriculture

within the closed ferests with the necessary
measures for itz protection.

The encouragement and Promotion of agricul tursl
cooperatives in the area.

Easing restrictions by the linistry orf
Agricultare in the short termm on linking pump

'

sizes with zizes of holdings or type of crop
produced and also easing precedures in the

process of ‘issuing licences for materat and -

" small schemes.

Making availlable sufficient smount of Tuel to
cover the whole agricultursl season i:n the area.
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22. Revising the agricultural Bank credit and
insurance rules to make credit accessible to
the maximum nunber of farmers,

23. Supplying the Lower Atbars with the necessary
agricultural ' technical staff and intermediate
experties 2nd instructors together with tha
intensification of field visits to the area by
the forestry authorities.

24, The promotion of agricultural services in the
area, such < agricultwral extension and Plant
rotection and mnking available tha necessary
agricultural inputs such as fertilizers, simple
agricultural implements, improvead sacds, ang
most importantly drought-resistant and quick
maturing and hich precuctive crop varieties.

25. The modernizhtion and develorment of the
experimantal rodder Farm in Seidon to include
horticul tural snd 7ield crops, and the
encouragement of exverimental farms within the
Proposed project.

D. Livestock:
26, The excavation of wells along the stock .
routes (maraheel lines) between the Lower
Atbara and the eastern Sudan.

27 Cnrrying out a comprehensive survey on
natural pasturcs in the ares to locate it and
economize its use and to cultivate platable
sessbey witiip forests ip grdor to protect the
livestock wealth in thz area.
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28,

29.

3%,

Carrying out a survey on livestock in the asrea
and the provision of preventive aud curing
vetarenary services and the introduction of new
breads into the ares to improve the quality of
locel livestock.

The inclusion of livestock in the agricultursl
rotation by making use of the residues off the
agricul tural products whose quality could be
improved vin modern scicntiric means.

Making the maximum use ¢f the milk surplus in
the area py establishing asmall scale checse
factories in the ares and improving transport
facilities batween the ares and fthe nearby
wban centres,

The establishment of potiltary farms in the
area to activate women contritution tow;rds
the self-sufficiency of' the local communi ty .
In this respect, usc can be made, of the
project of "raising iucomes of rural womsn"
that isccurrently being sponsoured by FAO in
the Northern Region. '

E. Foestry:

32

The distribution, by the department of forestry,
of shoots to farmers who should be obligcd to
cultivatc Protection belts in their farms and
look after it.
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33. Revising the wars in which wood~clearance
licences are igsued and gtopping the issuance
of thoae licences for a time sufficient for
the revival of lcecal lorests,

e, A vote of thanks and appreciation to the IES,
University of Khartoum and ETM4A Programme for
carrying out the study and the arrangement of
the Workshop.
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