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INTRODUCTION




INTRODUCTION

The Dinder Nationdl Tark is the closest national
park to urbinized centers in Sudan, 1t in located in
the Southeast of tie Central Rerion. Its boundaries
follow the River Runad at latitude 12° 26 N and longi-
tuge 3%° 2 E, it continues into a4 couthweet direction
up to latitude 129 42 N and longitude 34° 48 B at River
Dinder. It further continues up to latitude 129 32 N
and longitude 340 32 E along Khor Kinana, I¢ then
diverts slightly to the Southeast, to latitude 11° 5% N
and longitude 340 44 E, to be encloged by the Sudén-
Ethiopian borders at latitude 11° 24 N and lengitude
350 2 E. The National Tark wasg 5330 km , however in
March 1982 the area was increased to 8960 kem® (Fig.1l).

Dinder was proclaimed & National Park in 1935
following the London Convention for the Conservation of
African Flora and Iauna, During the stme decade many

African national parks were declared,

The drainage complex of the Rivers Dinder and Rahad
ig located in the Ethiorian Plateau sloping down from
3133 meters above gea level to 200-400 masl at the
southeastern reaches of the Dinder Tark in Sudan. The
Rivers Dinder and Rahad descend vigorously from the
Ethiopian Plateau and traverse the Park in a wesiwards
direction across the Sudan-EBthiopian borders. Their
Fgradient drops gradually and then flows into a north-
wegterly direction, until they join tie Blue Nile near
Wad Medani. River Dinder is about 750 km lo £, Its
catchment area is approximately 16 X ”'O3 km and it hasg

an average anmial discharre of about 3 X 109 m>

per yedr,
The river varies considerably in depth and widtn, ranging
from 50-400 reters in width and 1-9 m in derth. It is
a gseasonhal river, which starts flowing towards the end

of June. The peak flow is durirg September and ceases



running in November., A number of pools are left behind
which may hold water up to the nexi rainy season,

Along the river course leveas (Gerf), meadows {maya'as)

and Yerrit laaldfoivins were (lt:"\/c*,lk’)})cdc

Mayza ‘az exhlbit different shipes which dre in general
cregscent like. Thelr areas vary considerably according
to the former meunder bends of the river7 Areas of
maya ‘as vary between 0,16 km2 and 4,5 kman Generally
maya'as are flat with slight and/or no clear bunks (Fig.2).

G ENFRAL CHARACTERISTICS OF THE STUDY AREA:

Geomorphology:

The most distinctive geomorphic feature of the
geomorphology of the Sudan is its clay plaing., The
Dinder National Park belonrs to these clay plains,
vhiteman (1971) stated that the clays of Rahad and
Dinder &re probably the most striking feature of the
geomorphology of the Sudan. Derosits of alluvial origin
were laid down, &g Tothill (1948), Berry (1962) and
Berry and VWhiteman (1968) have suggested, by over—bank
ilocds from the Blue Nile and its tributaries. The
clay plains have actively developed probably in the
Pleistocens and the currert soil cycle was probably
developing during the Aolocene wet phase. They reach
a thickness greater than 12 m &t places, but they get
thinner in the northern areas of the plain.

Geology:

Little is known about the basement complex north
of latitude 6°

metamorphic and sedimentary rocks overlain by horizontal

N. However, they include ingneous,

and subhorizontal Paleozc.. or Mesozoic sedimentary or
igneous rocks, They are agsumed to be mainly of
pre-cambrian origin.

El Atshan formations are dominant in the area. They
are characterized by the presence of beds of calcrete at
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Fig. 2 CROSS-SECTION OF THE VALLEY OF
THE RIVER DINDER SHOWING THE
VARICUS FORMATIONS FOUND(AFTER

HOLSWCRTH,1S68)
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the top of older alluvium &nd at the base of the clays.
The sediments of these formations corsist of uncorsoli-
dated sands, sometimes gravelly, clayey sands wnd clays.
The clays ure mainly buff to grevish-white or Fgresnish
rrey. Sedimente ere unsorted, &nd the Teldsr-r and
biotite yrecent are often undecuyed, The zfe of thecze
cormatiors is uncertain (most probobly they are of

Tertiary to I'leistocenre origin) (EL Duie, 1582).

The vertirols of the rark ure churacterized by
dark ¢rey or very dark greyish-brown tones, They é&re
sticky and huve a high catlon exchurge caracity. They
swell when wet &and shrink when dry, forming deer cracks
which may exceed & meter in depth. They form hexagonal
and pentagonal blocks ur to 10 m ucross, at the faces
of contéct. The clay contert of these soils varies
hetween 50-80%. Coarser material and 08003 are found
in meager 8mounts. The display of hiack colour at the
surface is due to weatherirg. The colour beconies white
deerer down, The soils are sometimes alkaline with pH
8,5-9.5.

Intersrerced with vertieols cre the anticole,

There are s&érdy clay and sandy loam coils. They are
common Zround the hilly yortions of Dinder arez and
along the banks of the Rivers Dinder and Rahad (Dasman,
1972).

Climate:

There @re no meteorological stations &t Dinder Fark
thus ro specific records of the climatic rparameters
exist., However, the urea falls within & zone where
winter is warm and dry. The reéiny setcon siarts in
June and lasts to the end of October, Irtermittent
showers occur in May. The average anmal precipitation
recorded in stations around the rark ranges from 340 1o
700 mm,



The average maximum daily temperature between
. 0 . .\
November to February is 30 C, while from MNarch to the
. o}
start of the ruiny weason the tempersture aversges 38°C.

Mora;

The veretition in Dinder Turk hae been clagsified
dg oyen grugelund, wooded fraseland, woodlande and
riverine forects., Different grecies were recorded, but
the commurities lecn towards simplicity (Harrison and

Jacksor, 16%98),

The dominirt tree species wecorded during the
present study in the park are Acacia seval (schweirf)

and Balaniiies aegyrtica (L). In the clayey plains

Combretum glutirosum (Ferrott; and the Acacia polvacantha

(Wild) are found in the dra-red silty soile (Azaz).
Alorg the rivers, khors and &+ the rerirheries of the

Vayas, Zisiphus spind-chvisia (L), Acucid hilotica (L),

Acacia gieberiara (DC) and Tamarindus indica (L) occur.
Hyphaene thebaica (L) is dense along the ecfyres of ihe
River Dinder. Associated with H. thebiicg, surrounding

the hilly areas, are Combretum hatmarnisanum (schweint),

Anogerseus eiocirrus (Brown & Mecsey) and Adansonia

digitata (L). In the less moist heavier clays Acacia

fistula (schveinf) is found with Acacia geyal, They &are
#lgo found in areac where intermittent floods occur during

the rainy season,

The Savannah grasses of the area such as Hyparrhenia
spp and Beckerdapsis spp, have been replaced in some
rlaces by annuals like Cypexrus sp, Echinochloa sp ang
others. Alorg the "Gerf" of the Rivers Rehad and Dinder
are large dreas of tall frassee, f.fl., Sorghum sp, This
srecies &lso covers gome of the mayvas, Echinochloa angd
Sorchum sp intermingle with short racses like Egzgfgﬂ ST
Where water is abundant, Bracharia sp, Cynodon sr and
Tennistetum sp thrive in a green-mat form throughout the

year.



Knowledge about wildlife cistribution, migration,
habite, densities, numbers Sne afe groups is limited.
Serioue resecrch work coversd mmall arezg and limited
species, & veriety of specles 1n the Dinder Nztianal
Park zre represented in fond ramtevs, suiectindlng ot
thece vre the densitles of the reedbuck ard the guinea
fowl uind the ¢iversity of lipds of prey. The funa of

Dirder includeg;

Reedbuck Redunca yedunca

Tiang Deméliscus tiang
Waeterbuck Kobug deragsa

Roan antelore Hiprpoiragus ejuinus
Kugdu TPragelapiig strepsiceros
Buffalo Syncerusr caffer
Giraffe Giraffa camelspardalis
Bushbuck : Trageluprug seriplus
Ostrich Struthio cemrelus

Oritbi Qurebia ourell
Redfronterd gazelle yazalla rutrifrons

Dix dik Svlvicapra grimmia
Chneta Acirnonyx oubatug

Lion Tantnera leo

Leoypsrd Panthera pardus

Hyena, spotted Crocuta crocuta

Hyena, striped Hyaena hygsena

Serval Felis gesval

Civet cat Viverre pivets

Wilad cot Felis sai.vestrig libvea

Airoewn huntine Gog  Lycoan pietus

Lot oage Nimgog Lacgo

llorvayr hagoer Eeliirors corensis

Buheon Taplo tnabis

Grivet morkey £31£§53g£§3§ ptae pyrraonotus
Red hussar Erythrocebus patag

Fargolan Nanis sn.

Aardwollfl Aurdraan orycleropus

-5
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There «re tlgo wver 250 sreciec of birde. The
clerbint nigrates ‘o the Fark during the reiny sea-otl.,
Furthermore the Purk teems with rary srecies of reptiles

end small rammale,

The Lcowgtrteme:

i

The parr has *hree néajor ecogysters, each with its
own sreclific ylant tnd dnimal comrmunities and each
contritutirg; to the overall diversity of the park
(daerrison and Juckhson, 1958). Larcest in extent is the

horeds geral, Bulonites cecyrticy, wnd Combretum spp

corflard veich 1 enurscoterized by keavy cracking clays

¢nd tall coarse ¢resces (including Sorghum ep).

Along the Linizs of River Dinder and the leérger of
geagonal streams (khors) is 4 riverine ecosysten, The
foreut here is multi~-layered. The uryer region consists
of Dome yalin (Hyphenia) «nd Acucia sieberiana, while the

lower ar-m corntidinz dizirhus Lbyssininea, Zigirhus sping-

chirista and Nimosu plord The dominant ¢reésues are

Braculdrlia sp.

4
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Sorghul sp nd

The most 1myortant ecosystem for the wildlife of the
Park 1g the "maye'ag" ecogystem. The "maya'ad'are mearder
cutoffs that are gradutlly beinc filled in by sediments
derived frem their own emall catchment &reas. It arpears
that the witer surrlied to the nmayadsis not derived from
the adjacent river wut {from their own local ureas of
runoff and groundweiter sources. These maya'as &re important
because they provide the main source of rnutritious grasses
for the wildlitfe. In roarticular the maya‘as provide
Echinochloa cpp for the arimal porulations during the
most severes part of the dry cezson (March to June),

When the Turk was oricinally estublished its
boundaries were demarcated for reagons of administrative
convenience rather thun any clear understanding of the
ecological systems or zones (Dasmann, 1972). Thus the

fY

)



region occuried by the park has never embraced a sclf-
sufficient ecclogical area, The wildlife in the rark
mugt derernd on extensive grazing areasg &djoining the

rirk. Durirs the wet geascon, large nurberg of aninglg

milrrate outelve the rark’s bounduries to crecg where

vhelr moveonesis Sre rot impeded by dense stands of
Sorgrhum sy ret woere there wre drier soils with shorter

more rubritlous grosses such as Hyparrhenid spp

{#i¢,3). 1o the drv season the animdls return to graze

s tersos wi the Dinder and on the perennials that

ich dn the well-watered mayas,

man ITorulations:

the ond of the last century the Dinder

araa wie cenerteq cue to femine and pestilence. The
Aped waag 1riciically uninhiabited when it was declared
@ Rotiopal Tark in 293, Legislation was péassed to

crat Srenroos iy Snto the park.  El Requiba, a village
S0oEm eovar Trom the Northern boundary of the Park, was

|52 0%

seloented evern further awzy from the boundaries in 1974

chuge of the villogops' yoéchinge activities, [Never-
Cie gvres e rl1d 1970%'s & multitude of villages

cyoterioust. fnltered bLick along the park's boundary with

léater section 3 comprehensive

joa

tiie Raiver Ruhad., In te
35is of numan porulations and settlement is provided.




Fig. 3 THE GENERAL PATTERN OF MOVEMENT OF
WILD LIFE DURING THE WET SEASON
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PART TWO

TRENDS

a, Wildlife:

Wildli#~ hac been distrpecring from several areas
in Northern Sudan durirg the pust 10 to 15 years. Human
trd livestock ropulctions are increasing, creating more
cemand on ra*ural resources. Notural pastures éare
fastroyed und very little is being done to keep human

~ctivities in harmony with ecologictl systews.

As mertioned above the Furk is rot a comrlete
neoiegical unit because several wildlife gpecies migrate
£0 wot cociorn habituts outcide its bouncaries. Arcund
1667, agricul+ural develorrexnt had besn started ir. the
Lreas used bty the rark's wildliZe during the wet viisui
Both uutnhrrined (¢ overrment epproved) and unsutnoriznd
gricul turcl genemes wre f£roving rapidly in this &res
used by the wildlife. In 1983 thera were at lezst 70
urlicenced scnemes within the bounderies of the rark,

NMecnurized farming both legal and illegal haeg not
orly clearsd vast dreas around the park, but hasg
contributed 30 the “egracation of the park in other wiys,
Alrmost all
animalg, especially during the wet ceason when there are

. roure of peorle living in the vicirity yowch
10 Rengars or duty (Whitrey & Foguraby, 196%z). The
owners of the mecnunized firms are otid to supplemernt
l.eat supylies for their worlers through this rracticea.
The 1m0re professional poidchers find a reacdy miurket for

their kill in neighbouring small urban centres.

The &ar -.g surrouhdirg the Iurk viers relztively
wrirnabites until the vecinnirg of the 1970's whaen prorle
“rom western Sudar and nrighiouring Weet Africun countric:
“ffected by crought conditions in their areas moved into


http:unautloriz,:.Io

the Dinder regiorn. About 20 villages exist in 19&3
vlong the bourdaries of the Fark. Inhabitants of these
villages grow rainrfed crops cuch as sorgchun ard raise
cattle, vheep and camelsg along the Fark boundaries und
Giter tresra o irto the Tark., They are alce active in
tellirg treas Yor charcoal rroduction, which Lag become
@ very rroritatde rroducts becuuse of its high Cemongd
in the c¢i*ties of contrel wnd rorthern Sudan, Villugers
ere tlso regporsiltle for rogt of the pouching 1 roblenms
in tne Yuark. Although one village wuas succecsfully moved
ir 1374 tc & new location twiy from the Tark, there are

jos]

to relocate the rest of the villares

o]
—
o
jas
m

1z1lé

3

”

(Mimir % Hoshim, 1975).
Perhers wore serious than these derredatiosls has
teer, the imjact of romadic livestock herds. Tradition-

wlos o frett nerds of sheer and camels move Lo the Dutana

%

o

fragslard Lo the north of the Taurk in the vet sodson g
codrn 10 tre buarks of the Rivers Dindsv undé Rebhad ang
the Blue File during the dry sedvon. Formerly, tihe
nomacs ¢ rasted their animalsg as they moved over the
exlensive uredg that are now occuried by mecrncnized farms
or the Rated Irrigation Scheme bordering the Tork %o the
rorthiwest, But since the romads cun no longer find
Lhoyliete ¢ T4Zing Grews in these farmlands without risk
of incurrirg heivy fires, they are increasirgly brivginrg
their tnimale into the Fark itself, where the iihes

i oged by the courts for trespasszing are far lower than
ius fires for trespassing farwland., Table 1 presents
thie noinber of people arrested for illegal wctivities
withir the Tark and number of herds of livestock found
trecricsing between 1058 and 1982, The average humber
of 4nipals in one herd iz 800, 200 and 50 for sheep,
cattle and camels, rezpectively., DNost of trespaveing
from 1975 to 1982 has been attributed to sheep (Nimir,

1983),

W
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tumber of peoprle arrested for
Lerds of domestic livestock found
*stioral Fark during the rerind fron

Table 1

1659 to 1682

illegal activities &and number of
trecpassing in the

Dinder

(1)

e T el - .
T hrterirg: colleciors

: Herd ‘Coliectors! : N s ot .y ‘ross ion 3 3
* Years ‘trii*ieggng :ugPLgiéﬁ :?cachprs:tbe p8re: ol A0M p“%m:rlsner”ogsuiiicenced'Total'
: Yy ivestook(2)’ S a b .Tcachers, 54y out :leaves and @ men i pjiaaynm : :
: ,LIVes oc s 7 e crarmit :wild honey : rearms : H
1958-1959 - - 15 - - - - 15
1959-13960 9 59 - - 17 - 87
1960-1961 - 144 - 6 - - 152
1961-1962 2 82 3 - - - - 87
1962-1563 - - 18 - - 6 - 24
196 3-1964 - - - - - - - -
1964-1965 - - - - - - - -
1965-1966 - 5 9 30 - - - 45
1866-1967 - 15 24 - - - - 39
1967-1968 ) 150 - 48 5 - - 212
1968-1969 - - 7 - - - -

1969-1970 - - 5 - 85 - - 90
Totel

1957-1970 20 456 85 78 96 23 - 758

Contee/oe- -



Terle 1 {Cont.)

] ;+ Herfs qf :Coliectors;* ol :fip ;é;ﬁ:;; ég:tg;:' i cheres zog:f§5inn : :
2 T RSS2t 1;_{ lesirp Sty wen f“etl
1970-1971 33 - - - - - - 33
1971-1572 2 - 46 - 1 - - 33
1972-1973 64 - 58 - 11 - 12 145
1973-1974 135 11 65 15 4 33 - 252
1974=1S75 155 - 24 26 29 - 1l 24%
1975-1976 229 - 10 27 6 29 19 350
1976-1977 276 - 10 g 36 z9 - 353
1977-1978 181 - 18 6 - 10 - 215
1978-1979 241 - 26 314 - L 8 333
1975-1980 432 - 22 15 15 10 19 513
1980¢-1081 422 - 55 13 - 27 25 625
1981-1982 365 8 3y .28 18 4 16 472
1o7etises £529 18 367 235 150 175 110 5785

(1) Table comriled from the Wiladlife Administrzii.n records.

(2) The average numbers of animels in one herd are €00, 20C ard 50 for shrep, cattle
end cimels, respectively. There s e (eieiled inforration on trezyacssi by
different domestic animals, however most of the trespegssing in 1975 to 1;%2 hag
beer. attriluted to sheep.

Tt



Livestock trespaesing hug increused abtout lz6-fold
¢uring the period of 1970 to 1982, when compared to 1958
to 1970. Besides competing with wild animals for forigee
and water, cdomectic livestock are a eource of infectious
Gises: e¢ to wilé animals, Thnis usuully occurs towards
the end of the dry season when wildlife concentrate
around the few remuining water pools. Rinderpest out-
breaks 1n 1670 und 1982 reculted in losses of hundreds
of apimils; on outbreuk of anthrax wus reported in 1974
in wild@ anpimals with heavy losses occurring among reecd-
buck and buffalo. In ©l1 the above cases outbreaks were
rerorted amory livestock in areas around the park before
symp toms stirted uryedring in wild animals.

Several unimal syecies which were rerorted to occur
in the Fark had already disarreared. The black rhino
ind the hipporpotamus were lust reported &t the beginning
of the certury (Hurrisor, 1953); crocodiles were aburdant
until in tre 1640's, however an orranized government
cdppuign dréotically reduced their numbers. The rerorted
purrose of tue crocodile crorrirg was w0 increase the
Gume Precervition Derwriment's revenue, No crocodiles
wers rerortec in the Furk during the 1960's und 1970
(Nahznz, Fercon. Coru,)., Hoviever in 1683 one crocorile
had been rerorted in one of the pools of the River Dirder.

However, it disiyresred afterwards,

The Lelwoll rnirtabeect wig last rerorted in the
1950°'s (Nimir, 1983). Tne sommering gazelle, which wae
abundant urtil the 1960's, was comrletely exterminated
from the Turpk bty 1670 Aue to the vest exparsion of
mecharized ecriculture in the viet se@son habitat of thie
cnimal. A serinue decreace in the numbers of tiang and
waterbuck, amountirg to 60% 4nd 30%, respectively, between
1970 @nd 1976 was vlso w«itriluted to shrinkage of their
wot secson hibitat ung competition with livestock in
their dry seuson nabitut (Hochim & Nimir, 1978).
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As long as the habitats surrounding the Dinder
National Fa:'- were undisturbed, the Fark weg 2ble to
support the .arge and varied big game population
described above., However, the loss of the wet season
habitats as well as increused livestock tresyassing can
be related to the luck of dny landuse policy in the
Dinder region. Decision nalers admit now that serious
nistakes were made by allowirng large areas around the
Fari 1o be cultivated., In 1981 the area of the Park wags
increased by arr roxinately 2500 km2. The increase in
area has been ylanned to ircorrorate some of the wet
se@son habitats, However, this decision wu.s not srforced
in 1982 and the farmers were allowed to cultivate for
one last season within this newly incorrorated area;
this rractice wes also allowed in 1983 provicding that
each farmer rayed a 2500 Ls fine. The rractise still
£o0es on and has been further intensified in 1985 becuus:
of a drought conditicn in oithar raris of the country,
Adding to the problems cof the Park is the lack of ancugh
persornel, vehicles and funds to conduct retrollivg:
maragement 4nd necessary research. Also ngtural charnoc
in clima‘e and vegetation succession can nct oe overlooked,

The Dinder Naticaal Park does not rrovide aconomic
benefits for people of the Dinder region, A few temyrorary
jobs are usually created each year following the end of
the rainy season. Workers are recruited to orpen the
seésonal roads and build the camp in the Turk, Inhabit-
ants of villages near the Turk have been “llowed 1o
collect gum arabic from acacia trees in the park, but
that practice wug storped in 1970,

Al though Dinder Netional Park is the closest Africarp
park to Buraore and the Middle Est, tourists visiting the
park averuaged 375 per year for the reriod from 1973 to
19768, The low numbrr of tourists is mainly due to the
poor infrastructure development in the country and the
lack of national and internstioral rublicity about the
Park,

b
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b. Fire:

Park ecologists are still debating the impact of
fire on the rlant-wildlife system, but the consensus
seems to be thut the treuuency of the fires, burning
approximately 605 of %re totul area each yeér is
degrading the environment (Dasmann, 1972Z), Howecver a
recent study shows that, in the burnt areas, almost 90%

of *he rerenerated f#rowth is of Acacia geyal (Faéil,

1982). The latter ceams to Dbe more resistant to fire

than the other two dominznt species Bolanites tegcyrtiical

and Combretum srp. The cuuses of fire in the crea are
mary, rangine from those started by wild-honey fatherers
and nomads burnins the coarse grasses to &llow more
succulent youncer choots to grow to the Park rersonnel
themselves who use fire to clear routes through the

denan estards of gréass.

C. Land Use;

The rurrose of tuis gection is to Fescribe land
use trende in fAstern and Central Sudan in gensral and
©0 &ralyse tithe varioue fuc<torg that influence tha
onmerying land use itrerde in and around the Dinder
e tiona)l Fark., From the tine of ithe eotatiishment in
1935 and ur to the eprz of the enargence of the resource
use conflict in =ustern Sudan, the Tark seemed to tcquire
egual chances to strupsgle for existerce with other
competitors. The humén sctivities and the different
tvypes of léand uge &t that ‘ime when compared to the
current orne ure &lrost the séme in their classification
but differ in their nature, magnitude and impact, hence
tireZtening the mere existence of the park,

Agricalture in its tracitional form is an old
rractice in the Dircer area, then its mechanized twin
f0llowed in the early 1950's, similar to the other areas
of the Savanra zone of the country. On the other hand,
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pasture for animals, owned both by the nomadic and the
gedentary groups, occuried aregs convenient for their
movement in and out of the area. Other subsistence
activitiea like wood-cutting and charcoal making for
domestic use were recognized and sometimes legalized

by licernces. Settlements were scattered at reasonatle
distances from the pérk's boundarivs. Poaching and

heney collection were recistered as the most serious
illegul rructices that threatened the wildlife population.
By narrating these activities we do not mean that there
were no land uge contflicts in the arde before the 1970's,
but we want to highlight the fact they were not as
disastrous ag they are today.

The areas of land use trends and conflicts facing the
Dinder National Park accordingly are: agriculture
(traditional, licenced and illegzl mechanized agricul ture),
livestock grazing and nomadic movements, wood-cutting and
charcoal making and settlements., FPoaching and honey

collection have beer mentioned above,

d. Agricultural Land Use:

This includes mecheénized dry farming (in demarcated
end undemarcated areas) as well as traditional land use
types. Essentially it traces land use in a central and
egstern Suden through & series of maps then focuses in
and around Dinder National FPark,

Fig.4 illustrates the major and organized land use
types in central and eastern Sudan in 1935 when the park
was established. There was plenty of virgin land
available for development. Becsuse of low populetion
deneities there wae low demand for food and energy.
Traditional cultivation around rural settlements used to
produce enough for its own papulation and little surplus
for the slowly growing urban centsrs.
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Pig.5 indicates the accelerated rate of agriculturel
development inm central and eastern Sudan between 1935-1965.
Other than the increased &acreage in the irrigated sector,
the major and the most spectacular expansion took place in
the rainlends, Mechanized dry farming introduced into the
Gedtrof area by early 1950's exranded quickly to other
gorts in Kaspala and Blue Nile Provinces. As demand for
porghun and other products increcsed, it encouraged large
scily clearance of additionsl areas (using hired and

privately owned madchinery).

These developments hive deleteriously affected areas
of Lland available for other subsistence activities including
rosadic movements in ané out of the area., At the same time
ip# &read started to experience large scale influx of
yopulation from other parts of the couniry.

Land use patterns in central and edstern Sudan between
665 and 1985 are displayed in Fig. 6. The area has
sxperienced further development and expansion in both
igriguted (e.g. Raehad Scheme) and dry farming (e.g. Dinder
Bachunized Schemes). Other than the Government financed
Jewayrcated schemes, development of dry ferming took place
spxough joint ventures and large scale privately owned
compénies. These new developments required acquisition of
laxge areas as well as infusion of capital. These develop-
mente have further squeezed out subsistence farmers and
romadic groups as wall as other periprheral activities, This
lugil offieial development has been always accompanied by
further expangion of cultivation in undemércated areas. The
pajor environmenial impacts are probably caused by both,
All maps thus fail to chow the concealed transformation of
subplgtence agricul ture into the large illegal occupatien
of wainlands, The Dinder National Park is shown throughout
the méps to provide a comparison through phases of land use
rétteens in central and eastern Sudan.
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e. Land Use Patterns in and around the Dinder
National Tark:

Mechanised farming wias introcuced to the Dinder area
ds edrly ce the 1950's by the wealthy businessmen. A
total area of 52,000 feddans wes planned and demarcated
by the Mechinised Crop Production Administration in
1968/69 wnc licerces were given to 144 farmers in 1969/70
to cultivete holdirgs betvween 1000-1500 fedcaéns. The
planned ares is ¢t o digtance of 12-13 km from the new

boundaries of the Fark.

The accumulation of capital in the hands of the
mechenized farmere, traders, covernment officials in
addi.ion to the profitubility of such agriculture
atirected investments to this field. At the came time
the planned arear do not match with the new siiuation
and consequently the rush to the unplanned areas
continues, Of particular interest to our current
report is the invasion of the land extending between
the planned area and the park bounduries. Within this
are2 there exists the 20 km extension of the old Park
boundary. This drea has experienced the most intensive
encroachment by mechanized farmers outside the dem&rcated
arefis, Thig new boundary has been ectablished to create
a buffer zone around the park especially to rrotect
wildlife during the wet season which coincides with the
peak of farming @ctivities.

Recently, and because of the pressure of the
mechanized farmers, local businecswmen and communi ty
leaders, the former National Feorle's Assenbly(Khartoun)
issued an order, based on the recommendations of the
Regional Feorle's Ascembly (VWad Fedani), in which the
20 km wide zone is to be divided between the rark 9,6 km,
the farmers &and nomadic groups 9.6 km, and 0.8 km us a
neutral zone (Fig,8)., The land allocated to the farmers

and nomadic grours is expected to be planned and divided

~
3\'
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Fig. 6 GENERAL LANDUSE IN CENTRAL AND EASTREN
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Fig.7 ENCRDACHMENT OF UNPLANNED
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Fig.8 Planned & Proposed Land Use,El Dinder Area
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between the involved groups. Till that time the present
Military Governor and the Regional Director of Agriculture
of the Central Region (Wad Medani) has given the farmers
the green light to cultivate their former plots for the
current yesar 1985/86 despite the dispute between them

and the wilalife authorities.

As further evidence of continued encroachment by
farmers even into the 1935 boundaries, we located several
farmers in the area of Tabb el Kouk well within the
western boundaries of the Fark (June, 1985).

In fect the exransion >f mechanized farming, if not
controlled, will not stop at its demarcated boundaries
- whether planred or unplanned — but it could even
penetrate deeper and deeper into the park as far as
Gzlagu ( the centre of the wildlife ruards and the tourism
camp in the park). The acquisition of land und opening
up of new land (&nd in the process elimination of vegeta-
tion cover as well &s wildlife) is the ultimate goal of
the mech&rized farmers. "Why have we to reserve (or
leave) all that fartile land for & handful of baboons?
Wie do not want the park", is a well known phrase that
one repeatedly hears from farmers.

Purthermore, & planning and licencing system will not
golve the rroblem of the a2gricultural expansion, Evidently
the farmers who have holdings in the planned areas
(including Dirder, Singa and Er Roseires) are exptnding
into the unplanned zreas inside the new boundaries of the
park.

To a large number of farmers this area is particularly
attractive (and they are ready to take the risk of
persecution) for the following reasons:

a) Since the area has been under reserve for & long
time soils are virgin, promiging high yield rates.



19

b) By virtue of its location near the sloypes of thoe
Ethiopian highlands the area receives higher amounte of
rainfall. 1In 1984/85 crop year farmers were able to
produce large amounts of sorghum and other crops Irom
relatively small areas, where in other areas there wer:
high rates of crop failure. According to them the rains
never fail (in total amounts &nd frequency).

c) Since these areas are relatively higher (Azazat)
than the surrounding lands they are well drained.
Geomorrhologically they seem to form the water divide
between the various drainage systems in the area, Becuusce
of these factors these areas attract both the mechanized

farmer &and the park's animal population.

d) Because of the above characteristics areas cleared
for cultivation can sustain high yields for 6-8 yeurs
against 4-5 yrars in other mechanized crop production

@reag,

e) In spite of proteciion provided by the wildlif «
duthorities and acknowledgement by most of the fermer
that it is illegal to clear land within this area for
cultivation they (farmers) hoye thut one dny thees
Government lands (commor jroyerty) will be evortutlly
planned and divided for machérized arricul ture.

According to loghraby et al. (1983), there were 70
unlicenced schemes within the bouncaries of the péark,
Today statistics collected from the Agricul tural Offize,
in Ed Dinder, indicate that there are 460 farmers out-ice
the demarcated area controlling a total area of 266,000
feddans. Size of farms range from 500-1000 feddans.
These licences are usually issued provisionally till new
areas are prlanned, demarcated and divided. One of the
bagic flows in the system of licencing is thtt the
Agricultural Officc does not specify location althowr-a
they generally indicate the size of the holcding (100
feddans). What happens after the farmer fots the permission
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ig a differ=nt story., The albove cize figures show tie
farmers clegér land that is 5-10 times the &llowed arel .
The areas &actually clear~d chow &n increasing tendoncy
towards large geala commercial production rather than

subsistence purposes.

Within the newly ostablished boundaries of the pars,
da ¢ collected indicate that there are 142 farvmers (74
farmers in the Eastern Sector-area between Dinder arnd the
Rahad Rivers und 68 farmers in the Western Sector-&ren
vwest of Dinder River). Farm gize ranges on averadpe boiween
300-6000 feddans in the Eastern Sector, while it rargre:
from 300-3500 feddans in the Western Sector. The propen-
ity of the farmers to vipand within the new bouncariecs
sooms to have no limite. None of the farmers in account-
able to the local Agricultural Office. They puy only 1
nomainal land tax of 50 p,t. per feddan,

Table 2 is derived f'rom ~ur firld observation,
wildlife records ard the Dinder Agricul tural Office. Tt
clows areéds cultivated in 1984/85, wreag newly clelred
(illegally) for 1985/86 seacon and percentage incredse
in one ye&r,

The table provides further evidence to the growirg
lopnd use conflict within the new bounduries of the Thao.
Among the total number ot fermers (74 farmers) the arraal
percentége increase (encroachment) is 80 yer cent,
uveraye Parm size is 14 times the area zllowed by ihe
A¢ricultural Office, Among the sinpled Jurmers tie feom
vize is 34,9 times the officiclly &llowed gulnistence sz,
ost of the farmers own and use more than one tructor. This
#llows the farmers to expand cleared srass indefiritely.
Thig has aleo encourdsed many fupmers from other plarsed
rachanivsed eroy production arcis (oo, D2li oand Muzour,
sa Dinder, El Gednref) to open up new dreds in anc dand
thé park, Thig influd hig baoen intensitiaed curing tie
1984/85 drought. At the rates indicuted by the Tigures



in Table 2 the farmers will not only occupy the area
within the new boundaries, but the park itself w~ill

probably dissérrear in less than a decade,

Table 2

Number of fuarmers, farm size in 1984/85, areas

cleared for 1985/86 season and percentase increase

the slsicrn

sector Dinder National Fark.

P No. ! Farm size s Areas e¢leared : Tercentage :
s ': in 1984/65 : for 1985/86 increace
1 1,000 1,000 100
2 2,500 1,000 40
3 3,000 1,000 34
4 500 250 50
5 1,500 500 34
6 2,000 2,000 100
7 1,000 500 50
8 1,500 3,000 200
9 1,500 2,500 134
10 4,000 2,000 50
11 3,000 1,000 34
12 1,000 3,000 300
13 5,500 1,000 18
14 2,000 1,000 50
15 2,500 1,500 60
16 2,500 1,000 40
§9§2§£"" I e L e S en e 1 e e e £ e S Sememe e et
-~ On average the tnnual yercentage increase = gox
- Total area cccupied by 74 farmers in 1985 = 106,000
-~ Average ared yer furm = 1,430
- Totel @rea occuyied by farmers in the
sapnple (16 farmers) in 19€5 = 35,000
—~ Areas 11legally clezrad in 1985 = 20,250C
-~ Totel area to be cultivated in 1985/86 = 55,250

~ Average ares per furm among the sampled

farmers

il

3,450
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Traditional Agriculture:

From the field observations and the interviews wi<h
the local neople, the traditional agriculture is restricted
to a handiu' of plots at the northeastern snd the northern
.2in. . of the Park where the local people in some villages
like in ®mlL-Gamal, Umm Kuraa, El Junam, El Gogani, and
Hona E1 Azrag cuit:vate small holdings depending, to a
great extent, on their manual capacity .i1milarly to other
areas at the northwestern side of the park near Eraif-

El Deek. Most of those practices are out of the 1981
poundaries with the exception of that of Ein El Gamal which
is located within the park according to the new boundaries
o0f 1081 due to the fact that the village itself was founded
in 1960 and its legal problem of existence is not solved
vet.

The expansion o1 traditional agriculture is expected

as the result of the recent exodus prevailing with the
decugzht that inforced the phenomenoun. 0On the other hand
he gew migrants have gther alternatives uch as to work as
mricultural lsbourers in the expanding mechanized farms
capether with the seasonal migrants, The latter come mainly
v Western Sudan in addition to small groups from Southern
Sudan, Traditional agriculture in the way discussed abogve
slays a minor reie in thoe conflicts upon the park relative
to the mechanized one.

As a summary we can say tha’ the main reasons behind
the agricultural expansion out of the planned area to the
marrins of the Namcional Park are the following:

i~ The planned area of 1968/69 is lagging behind
the accumulated capital and the outlook of the
farmers.

ii-~ The pioneers have acquired as much land as they
could for themselves and their families so that
the only alternative left to the late-comers is
to invade the Park.
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iii- The goils of the Park and its surroundings
are virgin and fertile enough to attract
mechanized farming.

ivi. Absence of land control by the concerned
suthoriszed government departments and lack
of cao.ordination between them, 1.8, Wildlife
Dept, . Furestry Depi., Range Nenagement,

Regional Councila, etc.
v— Light sentences aguinst law breakers.

Vi~ Decision making is directly or indirectly
biaged by the farwers’ pressure groups.

vii. Lack of field ingpection facilities for the
wildlife rangers.

viiie. The discrimination of the grazing rights:

ix-. Lack of gcientific technigues of egricultural
production vis.a-vis land and crop rotatioen,
uge of fertilizers and ywaticides,

Grazing lLands:

Animals rearers acquired grazing rights for their
long history in the area where they. can uss the marginal
pastures batween the cultivations known as "marahil" or
"masarat" (grazing strips). . The "marahil" used to lessen.
the friciions betwesn.the animal rearers and the .farmers
ag long ag they are wide enough, The competition becomes
hérder if thelr carrying capacity is lower than the number
of the ilvestock”

The clans and the tribes found in.the .area ara
Umnm Aroza (Ruffa EL Sharig), Awlad Badawi. (Ruffaa),
Shibilat (Ruffa EL Hog), Wadean (Ruffaa), Wad Abu Khiraiz
(Ruffa), El Shibba (Buffaa), Galatin (Ruffaa), Nagrab
(Ruffa El Hog), EL Singrab (Halawin) and ElL Gilifab(Kenna).
These +tribes rotate between River Dinder and the
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Blue Nile in the dry season, They are now suffering

from the expunsion of the mechtnized agricultural schemes
that are closing the "marahil®, Some of them confine
thomselves close to the banks of the two rivers most of
the yezxr to avoid the contact with the farmers.

The drought corditions have expelled other nomacdic
grours to the already overstocked Dinder aret in the lasd
few years., The dret witneseed tor the first tima the
invagion of nomadic groups from as far northedst as
Atbara and Kassala and as far southwest as 8inga and the
White Nile with their sheep, cattle &nd ce&mela. The
newcomars are Kawahla, Ghazaya, Shukria, Arakien,
Apelien, lahawin, Bani Amir, Zubidia, Fullats and
Umm Bayraro. Most of the interviewers (during June 1985)
explained that they have come to the Dinder for the first
time looking for better pastures. Consequently they have

Al oD 3 I -~ . +
changed their former lines of movemand,
L &

Lack of gruzing lands @&nd the overstocking of the
ared introduced a new disastrous habit of chopping-off
the tree branches of evergreen spp to provide more food
feor the animuls, Not only thet but the rearers driva
their herds inte the park stimulated by the poor fa8cile
itios of the puaric wildlife raryers. Some cidpes were

ceught and teken to tae court,

The axnimal re@rers are compliiring about the
getarcity of the iland left tor the pastures and the
digscrimination of the grazing rights hy the farmers,

This is explicit when we refer to the distribution of
the mechanivzed eagricul nural schemes in the whole area,
Even the decree of the ri-National People's Ansembly

mentioned before his nerlecied the acquired rights of
the nomadic groups by allocating only 0.8 km wida strip
for grazing and a route (marihil) out of the disputed
20 km new park axtension. On the other hand the

mechanized agricul ture wés given a free-hand to expand
formelly into 9,6 km.wide strip in addition to the areas
it is already occupying.



PART THREE
HUMAN SETTLEMENTS AND SOCIQO-ECONOMIC

DYNAMICS IN ED DINDER AREA

L~
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PART THREED

HUMAN SETTLEMENTS AND SOCIO-ECONONMIC
DYNANMICS IN ED DINDER ARD

There are three growth poles surrounding the Dinder
National Twurk and covering areas which can be considered
ag ecological and economical extensions ot the Fark.
Ed Dinder {:1 Guasi), B4 Damazine and El Gedaref are
three urban centres with rapidly growing human settlements,
increasing commercialization of production, mechénization
of cultivation and utilization of foresgts. The further
crowth of porulation, animal stock and ecoromic activities
in these regions will have great impact on the future of
the Park. PFirect, because the Fark itself is not considered
asg one complete ecological zone (Hakim, 1984), Second,
becauge the urce for expansion and competition over land is
leading to further infringements into the boundaries of the
fark,

The purrose of this gsection ig 1o analyze in a
preliminary way the socio-economic dynamics of one of
thess growth poles with the purpoge of projecting any
rossible conflicts, resolution of conflicts and outcomes.
The study concentrates on Ed Dinder town and area, How-
ever, & comrrehensive study of the area is neceseary in
order to cive an overall view of the spatial linkages and
socio-economic interactions in the area, In fact a further
extension of the siudy is needed in order to incorrorate the
rational level demonstrating the interdependence and
interactions in the political dimension and the utilization

of resources,

The urban centres of Ed Dinder, Ed Damazine and
El Gedaref constitute a triangular containing Dinder
Natioral Park and a large area with & drainage system
ireluding parts of the Rlue Nile River, Ed Dinder and
Rahad rivers,
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El Gedaref liesg in the southern rart of Kussula
Province, eidst of the Ruhéd River (Tayel, 1984). Due +to
the richness of the =01l ung reliability of roin, the
aread invited a rapid crowth of mecharized rainfegd
cultivation, The first mectirined varming began in
1944 in the Ghadambalayia, Theredafter, 11 bectme the
most dynamic area in Sudan expreriencirg rarid growth
of porulation and yroduciicn or soryhum, sesame and

rainfed cotton.

Ed Damazire is the yrovircial cérital of the Blue
Nile Frovince and is situcted on the west bank of the
Blue Nile (Simpson and Simpsorn, 1978). Thouch the old
tewn of Roselires was the major centre in the Southern
Pung Region, Ed Dumazine becane the major commercial and
Gdministrative centre after the egtablishrent of the
Roseires Dam in 1966,

Our own observation in ad2i
Hakim (19€4), Nimir (1983), Tuyab (19564) end 3irpson (1978)
4+
1

showed the follow1ng commor: tr:nds in the creus

a8, Increasing Human Set+lonents

Human settlements huve increaced sirnificantly in the
last few decacdes. Around the Turk several new settlemeants
have been noticed. Nimir rerorted that 20 rew villages
have been built during the luct decadey, This is to be
conitrasted with a higiory of little or no royulétion around
the Park in the beginning of tre century Lo ro*iced ty
Harrison (1953). By the eurly 19°0's the porulation neg
incresased significatnly, Accoriing to 1983 Forulation
Census the porulation of Ed Di:der drea was 93,023 preruons
(Table 3). This can be compurad with 720,000 ypersons
estimated to be the populétinrn of the Geduref recion with
4 porulztion density of 9.4 persons per ka (Tayeb, 1984),
Similurly in the Duimczire arsa there is an increasing‘number
of settlements, Accoriing to Duffield a substantial number
of West A+¢ricuns settled over 210 villages along the banks
0of the Blue Nile south of Sennar,



Tavle 3
The population of B3 Dinder as percentare of the province,
recion and *otal porulation

: s Households 3 Males 3 Tenal es : Tetal :
Dinder area 16,162 00 48, 369 00 44,658 00 93,023 00
Blue file 184,088 8.78 571,539  B8.46 537,590 8.30 1,109,129 8. 38
Central Region 698,010 2.32 2,127,828 2,27 2,085,342 2,14 4,213,170 2.2
Sudan 2,838,305 0.57 10,963,605 0.44 10,628,376 0,42 21,592,282 0.43

Source: Department of Statistics, 1983 Census.

Le



28

b, A Process of Sedantarization

The settlements are not new phenomena to the Dinder
area where towns like El Suki, Fd Dinder (El Guaigi)
represent the centres in their upper hierarchy., Close to
the National Park some villages, like Eraif El Deek, were
founded bLe=tore the park itself. TFor the sake of protect~
ing the ¥ork from poaching, honey collection and other
activities those villuges were moved from their origindl
sites to keepr them 4i & reasonable distance Tyom the Park,
Although other villages, like Eain T Garal (founded 1960),
are located outside tne 19135 boundaries of the pérk, the
new boundaries of 1981 have adied them to the Tark.

The early migrants who arrived to the #rea around
and before 1940 have established themselves and are
claiming rights for riverine lands (groof) ror crowving
fruits, vegetables and other horticul tural products as
well as rainfed holdings and pastures. 1In 1948, Tcthill
described the area as largely inhabited by hufan eeh Shareg,
tribes who were mainly camel.-.owning with large holdings
of camel and sheep (Tothill, 1948).

Recently settlements have been growing &t faster
rates, - two to three .. fold due to the exodus from the
desertified areas particularly from Viestern Sudan,

It is interesting to observe that the kinghip
affiliation characterises the pattern of mizrution to
the Dinder avrea. The new members of clans and tribes
doin their kin who settled before them in well established
villages, In this way grourps from Messeria, Buggara
(Rezigat, Beni Halba, Trisgha etc.), Zaghawa, Salumat,
Dago, Nassalit and some West Africans like Haugsa, Barnu
and Umm Barrero have found refuge in villages of kin;
Tables 4, 5 and 6 show population trends in Ed Dinder
area,


http:mirati.on
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The ratio ot nomadic to total population might have
been ds bigh 8s 80% during tue 1950°s. During .the last
0 yesrs, ssdoeutary populition has increased, first &s
2 resul i uf aserction cad new setilemants and asecond and
moye impuiiosl, du @ result of a clow process OF
sedentdirledtuon whprg Lany orf the romids seitled dowh.
Pho ratic of sedeltarsy populitior wig 535 in 1983
faple 4).  fhe number 0f villayes doubled.

Table 4
Nomadic population in Dinder Ared - 1983
. jamilies : Mules :Femaloes : Total :

binger Bast-Rural 1,768 372 4,956 10,328
Ditter Weut-Hur&l 1,434 1,831 3,422 7,253
P 4 3,202 y,203 8,378 17,581
ee i e ns e e T D S e e [ e b DR s T ,_N__.-;.--.;;-»,;,-u;,--_..-._..-——-::—-.:.—:--:—:-::-:—:

Source: Departuent of Statistics, 1983,

Tu bl ? c)

Gougrepnicul gludrilution ol populBtion in Dinder

Area

T ~pSniTies T Jiles @ Females: Total :
D'L'v [AA Towrt 1;481. 4988—]— 41515 91496
S or SdebeRaret 5,93 15,083 14,523 30,606
Uirer Venteliral 6,003 1,098 17,242 35,340
IERA ,SCU ‘),]Dd 36 280 75 442

SOATCEY Uehdrtmthc JL atbtl ties, 1983

Jalle ©
motal population in Dinder Arca
R T Yarilies & Woles : Females: Total :
Rural Nomardic 3,202 9,203 8,378 17,581
Rural Sedentary 11,539 14,281 31,765 65,946
Jrban 1,421 4,881 4,515 9,496
-Totul 16, 162 48 165 44,658 93 0?3

é_ ree: Depdrtment of Stdtl thS, 1983

i
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There is certéinly overgrazing and overstocking
in the areu, It is estimeted that there are 60,000
cattlia, 30,000 ghgep #nd 10,000 camels, The ceérrying
cuapiieity oy the available grazing area is less than the
demand, Purye led the nonads to move to the Park ares,
Wa have comse ucronr trns 0f herds ownod by Rufaa esh -
Sharag s well a4y oiner iribes ¢grazing inside .the Park,
In zach the daru cowpiled by the Wildlife Administretion
recordced <,524 incidences of herds trespéasing during the
seriod 1970.82 (Nimir, 1983). The extent of trespassing
1s incredsing with the chrinkage of the area availahle for
grazing, TNecently the Wildlife Adwmicigtration started
aulcaeein, very harsh regulations of shooting and corfils-
setlny trespéoging enimalg,  Desoite that the nomads
culivinued 40 take the rdsk ané penetriate the Park, This
mayv reflect were desperate behaviour dus to the lack of
grozivg land,  To the %Wildlife Admiristration the nonads'
animnales poss 1 threat to waldlife not only Lecause of
couetition ovar the grazirg lund tut more so bacduse
nomids ' Gromile are held to be behind the outbroak of some
gpicdamic dlgedsas that killed some wildlife., lence, there
is ‘nerceasing tenzion between the romiéds and the Wildlife
Admirigtratic., much more than that with mecharized farming,

¢co A Process of Urbanination

PO PPN

Dd Ninder 2ol A Hoshim are rapidly growing
cdminigtrative and eccmmerceinl centroc.,  the l8tsar le
aven older - retfer.ed to by Tothill in 1948 ~ and might
have been the ciprial of the tribe, The Abu Sinp family
which wes wmentroned during the Turco-Egyptian erg resided
in Abu Hushim,

A Dindor grew &s an lmportant centre due to its
location near the reilway line (2 railway station) and
the fect that it became & crogsroiad of transportation: to
Gedaref linking it with Fs Suki, Afterwards 11 beoame
an administrative centre whon & municipal council was


http:Dirco-lgypt.an
http:IDecrui.te

established there in the 1950's. Thereafter it grew
ag an important centre for cdninistrution and a8

commerciz! centre, Tables Y wnd 6.

Sevorel woolestle prain, crop merchants and retail
teoders moved to BEd Dinder. Thers are probably over
260 merchants and truders in the town, The major big
merchunts tride Lu Sréan (gorrhuw), sesume and charocal.
Tn 1381 there were 09 reriotered charcosl merchants. The
surpluses generated 1n tracde ure oftien giphoned into
mecnanized furming and/or chircoal production,

d. Cnarcoal ¥Yroduction wund Worest Utilization

To the locul villagers and nomuds the forests
conctitute the major source of enerdy. The rate of use
nT wood and forest products by the traditional villegers
15 vary luzmited and mdinly intendged for own consumyption.
However, commercilual production of charcoul in Ed Dinder
apew Logan talore the 1990%s.  The merchunts expanded
iheie cctivities to charcowl production. One who 18
nterented in producir, churcoul cets & permit from the
Departwent of Forestry. He dispdtches workers with food,
water and tuols in order to procuce churcoal from Acucia
seyal,  The workers dee paid ol rlece-rate (per sack).
The merchants send lorries 1o collect the charcoal. They
nay store 1t 1n Ed Dinder itself where hills of charcoal
can be seen Trorn far 13 the northestern side of the town,
Jometimes the merchnnts store the charcoal in neighbouring
towns or conpumirn, cenbros — such as Khartoum, Medani,
Senrar, etc. In addition to the big producers each of
whom may yproduce as much 2s 20,000 sacks annually there
ape also small producers who usually produce very small
amounis either by working ithemselves or enploying few
workers.

Cutting and replacement of trees are catered for

according to the map (Pig.8). In the past the licexce
approval of charcoal mokers was the authority of the


http:ch:Lrco.Al

Lo
ro

Forestry Depéartment; tut currently it 1s the job of the
Reglonal Councily which crectes weak cortrol over the
sctivity,

The ;¢ vesionent collects duties from the licencas,
In tne oo . duree yeurs the production ot charcoal and
the coveres fur L) Dunder People's Council are presented
in the toluiva iy tebhle,

Jable 7

Crurconl revermes collected by
Ed Dinder Council (19281.19T47

; ) T Pradun tion : Tievenue :
{our . T ,.
. —— I S R S Z {10 Ls) :

(TGN bah 064 161,517
1982/ a7, a4 204,488
198 3/d4 Seld2,ud 310,692

PENELTEPS ST REY SPCRL Lo

L atas e b L e b e e ke e LT DD s e Dk e T

Srusewr. Fovestry Depariment Office, Dinder,1984,

Ditta sttt Lhe prodection 8nd the revenue of fuel and

wefioer e fwy L Bhnd. Neverthelesy, the table indicates
4 rep o Lte c=e Loaon tne activity.  IY recorded 26.6%

pocoin Licn 16oreagze an WBrg8 from the bagse year 1961 /82
ana Slovg bwouweeen 1980/85. 198 /64, The producticn almost
dotbaed 1. Lhe lhol o yeus auﬂ;/HQ from the buse year
1S, B b, venording Yl.4% 1ncredse, This increuse in
the sraro @l prodac oo 1o not only due to the demand by
the warkel (ot 1t L ~iow <ooribed to the 1ncrease in the
dared under Wecnetio.ed tartiize. The auwthorities have no
way oSul an .virng the fuvkers, and traders 8s well,
licences Lo produne thurcval hecause the farmers have the
right of ¢ euinnng lneir prioculturel lunds { tree cutting
and up. rootin, burmlge of ¢ traw and weeds etc.) and they
would murn the trees weven of they failed to get the
charcoal wmuking licences.

Tha increasing activity ol wood cutting and up-
rootirg, oo Aoubt, leads to svil erosion &nd degradation

(envirormentil deLQILUFatLOH)\ 1t conseyuently reduces
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the production capacity of the laud (crops! snd the shift
to other land is the handy aslternative. Wood cutting and
up-rooting will give more chances of pressure on the land
and vecomes more dangerous when extended to the National
Pariz,

3, Wild Animal Poaching

Poaching ol wild animals is prohibited by laws all
over the country even outside the animal reserves. The
sun dried meat is required by many people. Cheap prices
attract the farmers to supply meat for the agricul tural
labourers ‘ofether with dried fish. Poaching is one of
the problems the park has experienced throughout its
history. The concentration of wild animals in the park
stimulates noachers to break in. Some animals are
unpalatable but poached for their skins or other usable
rart of their bodies., It is an easy profitable job in
which traps, traditional hand tools snd guns are used.

The nouchers usually rove in groups and establish temporal
canprs where thev could cspray the meat and stretch the skins

~rodrying.

Manv cnses of voaching are caacht by the wildlife
ruards and Laken to the court., In this respect it is a
dangerous task to pursue poschers, bearing in mind that
they are usually armed and strongly resist arrest.
Contemporary to the ticld visit of the authors to the park
a jiuard was shot by poacher in one of the campaigns.

The golutions feor the poaching problem, no doubt, require
provision of inspection facilities for the gusrds and hard

sentences against those who are engaged in the activity.

{. Honey Collectign

The National Psasrk provides a good habitation for the
bees, hence honey is available for the collectors who
find flourishing markets. Formerly honey collectors were
allowed to enter the park but now loney collection is
prohibited and considered unlegal. The prohibition is



34

Justified by the fact that the collectors used to smoke
out the bees by setting fire to the herbs and weeds 50
haphazardly and carelessly that the fires usually extended
to unlimited areas and destroyed tle surrounding habitats
beside muring the bees themselves.

T.¢ collectors have failed to adapt more advanced
techniques that could enuble them to collect honey and
at the same time vpreserve the envirorment from destruction.
There 15 ulso no guarantee that they will confine them-
selves to honey collection alone; under the umbreallsa of
this activity they have the chance to practice other jobs,
i.e., poaching,

INDICATORS

A combination of physical and social indicators are
needed. However, the present Dinder group felt more
comfortable in focusing on the physical system indicators,
a situation that probably reflects the need to involve
more input from the social sciences. Critical indicators
to monitor change in the area o Dinder National Park
would be found in the areas of soil, vegetation, animals,
romads, forest products and mechanized agriculture.

In attempting to think through some of these issues
further and to def'ine potential indicators, we constructed
the very simple causal loop diagrua (Fig.S) that supple-
ments the more elaborate systems model of the Dinder
ecosystems (Fig.10). As elaborated in ETMA-Sudan working
paper No.l, the meaning of an indicator is often am*iguous,
In interpreting sn indicator, much depends on the under-
iying philosophical parspective that is thought to bear on
the indicator. Thus if one favours wildlitfe conserva-
tion as a primary value, then any environmental change
that reduces animal habitat will be viewed as a negative
development. If, on the other hand, one is concerned

)



Fig 9

INTERACTION OF ENVRONMENTAL INDIKCATORS OF DINDER PAFK
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about providing food and other resources for people,
then the conversion of grassland to mechanized agriculture

is a positive blessinhg.

Tndi-ators to monitor environmental change in the
spei. . . Dinger National Tark include:

The amount of grassland as ccmpared to the extent
of open Savennah forest. This indicator can readily be
monitored over & broad area through remote sensing images,
Several possible pressure mechanisms can be envisaged &s
producing changes in the grassland/forest ratio, including
sharcoal cutting and burning and/or expansion of mech-

anized farming,

Both of the alove processes might be due to changes
in local population dynamics and distribution of local
villages, In addition other important factors could be
operating &t a regional scale to promote change, Not
least of these is likely to be the price of grain in the
national market place.

Bjually important are the feedback loops in the
system that regulate the pace of change, Thus, changes
she.* peduce soil fertility and encourage land abandonment
act as & constraint on the expansion of cultivated lend
and promote the reestablishment of grassland and, pre-

gumably, the original savannah forest community.

The amount of (or percentage increase in) abandoned
land would under these conditions be a useful indicator
of the directicn of environment change.

The increage in quella-guella with agricultural
expansion might 2lgso be a valuable indicator, &s would

some measure of the amount of charcoal production from

the &rea,

The extent of burning, both in the Park and outside
it, from one perspective would indicate the potential for
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substantial ecological change, It is also possible that
fire (at least 1f maintained at or below certain levela)
might be important in the maintenance of the more open
savannal forest ecosystem that i1s valuable to both

Aome: tooated and wild animals,

Usher ecological change indicators are beat
represented by eramples of tree regeneration, rather
than the mature, : .opry level specimens., A focus on
gpecles rageneration 1s seen as one of the most suitable
measures of shifi from one system state to the other,
Tree regeneration is affected by fire, grazing and other
human activities as well as changes in environmental
conditions, such as rainfall,

The areas selected to test ecological indicators
should be areas vulnerable to ecological transformation.
The ecotones are of more interest than the core of
ecologically stable environments, if the objective is to
uaderstand the stability and resilience characteristics
of tie system under consideratiocn., Thus parbicular
2ttention 13 drawn to the 20 km transitional zone recently
©dded to the park, an area that has long been under human

exploitation,

Another examrle is readily available in the old
"clearance” alignment of the Rahad canal, The area had
been cleared in the late 1960°s. To date. the only woody
species regeneration 1s found in the. mechanized agricul-
tural plots within the area, This could compare nicely
with the clearinr' of the protedted airport.strip near
Gelag . (abandosed for at least six years), Acacia seyal
regenergtinn is quite dense in the latter. This probably
reflects the intensity ot grazing, thickness of grass
cover and fire,

The wildlife population in the Park and adjacent
areasg may be arn indicator of ecologlecal .change. Deteriora-
tion of the grazing and water resources upon which the
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wildlife depend should be reflected 1n Tluctuation in
animal oumbers ool herd structure. Thig, in turn, is
iinked aci onty o wo clauaatie flactuations, but also to

other e ol e Tootieaid JGOHG o1uh Gy podchilig pressure

O QL0 e 5 vitaani L Lol T Jentoihk.

Ari, e ) critical dndlvator 1o the change in the
physicil aad bioia, otk state of the maya 'as through
giltaticn, water vooddence time and use by wildlife as
well ag chioapes 10 the distribution of vepetation rings
and clorged Teedingy 1nlets. ALl these d@re parbmeters
which may sericusly reduce food and water supplies for

wild animals, euspecrally 1n the dry seagons
Other sublle indicators include:

1. Appesarance and extent of occurrence of new plant
gpecres dand replacemsnt of perenniul grasses with
aunudly - andication of logs of so01l fertility
and/or decreased rainfall, e.g., the dppearance
in soveral Areas within the Park of Calotropig

PI‘OC@I‘E_‘_o

2. Range and oecurrence of species of wildlife, e.€.,
a lion wae peported to uive been seen near
Abu Hagsgheim in Augus: 1082, The extension of
the lion's range could indicete the extent of wet
geason habitat o wildlite. Elephant was hunted
near Abu Haogpueim in the 19 30's (Mahana, person.
commurn, ), On the other hind it could indicate a
shitt 1o the feeding preference of some lionsg to
domestic liveatock,

3. Wildlife herd struciure and rate of recruitment.
4, Number of herds and geographical extent of illegal
livestock grasing,

5. Extent and traquency of wildlife dineages.
G. Number of pouachers caught and the weight of dried
meat barged.

7. Number of visitors %0 the Park,
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8, Expansion of the area of mechonized cultivation
and size, location and number of villages around

the Fark.

INTERVENTION

It has been obusrved during the past 5.-7 years that
most of the maya’as in Dinder National Park have dried
up. The feeding chinnels connecting maye'as to River
Dinder (Suspayat) are no lonrer transporting water to
the maya‘as, the reason beirg that the discharge of the
river has decreused from the rorral of 3 X 109 m3/year
to 2 X 109 mB/yearo Thig had trigerred & chain of events
ctaprting with the blockage of the soppayat. Repeated
Lires, decreCse in the awount of rainfall and deteriorae
tion of plant cover in the catclhment areap of maya‘as had
caunged the subgtitution of perenninl grasses by annualsg

and the oventual salting up of maya‘uma,

The hypotheusis of the present intervention (carried
out ia May 1984) is that by improving the slope of the
saggryat water will flow anto the.maya'as during the
anrudl flood ¢f whe river., To &:hleve this purpose lines
of levels were run through the ueds of selected saggayat
to the far edge of the may«cus. This was to determine ths
reliitive helght betweer ihe bank of the river and the bed
of the maya‘fas, Tacheometry was algo employed to ring
the height of the river bed relative to lavel of the
sagrayat 4t the ba.k of the river. It should be mentioned
that the levels of various points related to the mean Sea
level, due to the lack of wertical control points on that
area, Instead an arbitrary ¢:tum was used,

Two maya‘as were tackled, El Abyad (in which the above
procedure was followed) eind El Semaia (in which an
artifical channel was excavated from the nsarest point
on the river bank to the maya'a (Fig.ll)., The scale used

widg feet and not meters,

ol
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Tl A'w{ud:_
Once one of the mosti productive maya'a in the park.
L Abyad 1s located about 30 km south of the junction
of Kror Geluyu with Hiver Dinder (on the ractern bank ).
Here Lwo Soposyst H00 04 s ppdrt were surveyad- An
Crbtitrery kotum o 100 Tt was chosen tor the first
point on thp LOYtharn anacfeld (we named this sugpal "Khor
Lrpheni™), Toe e e Llnowes used for the southern
(inoe Leshir).  The dafference in heivht between the
Stariing roints of these gaucgayat was found to he 3,29 ft.
Long 1 iudinsl proriles were drawn (rips.12, 13 and 14).
The tollowing thble conpares Yihior Beohir to Khor Mirghani.
Talle 8

7THHD of Toreth +_ batws (61) 3 rar ; ; Approxs
o of Levell lat Tiver sedge ofi Slove sngdr- 3
e Line _spornt : bed rmuyl o cing 8
hor 5600 £ 100,000 94,01 101.426 1lin 1100 990 00
irpyheind
Khor 500 1 101, 290 96,763 102,255 11 5 F 59 00
el 1500 tt 103,290 96,703 0wy 1in 550 757 0
e almeiitea it e Tieeml e Sl e iTel B DS r:u-;:.-—»‘.:«-'u--:.'--_':v»:'.-:»-:.ur.'A-:':u--:‘-::,w..‘._.':—r:-

Purtnermore, the two khors drainirg the muaya‘sa were
blocked using dom palm any earth Yirriers. The barriers
were constructed to radse the 1ovel of water in the
meya'a zo thut weter would cover the whole undulating bed
upd to lncreace the reeld nee time in the shallow edges
of the muaya’a.

FL femaib
A drpy maya'a which wag once renovned for the large

nurher of pucks of the African Hunting Dog lies about

(%) The metric systen wio rot omployed nere because all
equipment used was culibrated in feeto



40

3 km gsouth of El Abyad (on the western tank of River
Dinder). Due tu the lerngth of the sprprai and the
limited tire available to the curvey teuw, @ new saggai
whg excuveded diont the chortest spun Letween the whya'sa
and the river,  The lengch of thig chunrel (Khor Goni)

ig 600 fhwith « 2! e of 1 1a 400,

An wrbrivary dutum of 110 £t wan cuogen for the

Miregd point at the bunk ol the river,

The dutum ror the river bed = 100.910 ft,
The dutum for the lust point - 00.12 ft.
Approximate leng th = 102,494 14,

A longitudinal profile is shown in Fig.13, It should
Le mentioned that the line ot level wés not run up to the

far edge of the maya ‘a,

Excavation wig carried out by 2 motor grader and a
tractor, controlled by values read on the staff at the
loenitions of the pers, at intarviale of 100 ft 4long the
sleye,  The lugt 20 Ft, {rneur the vank) were Jug manually,

Mitire plans ioclede oo risys of witer level in the
tvo whya'uy, cadeulation of ihe by drological balancs, ’
identiticution of proncer rinl specles and the recedes
tovitrds the centre of the mey'an (the lagt two parameters
will be studied by a g0 itw stadent from the Botany
Derurtment, University oy Ernurtoum, who hag already
started his field wori in the rurk),

In conclusion we must stress thiet we have carried out
the ahove inteivention in syite of our appreciation of
basic principles of manag ewent related to Nationul Parks,
Our justiricution in attenplivg, 10 preserve the natural
cycle (ana it mity be man a1ndguced) of dayirg up of muya'a
ig that without revitalizo ry the meye's we will loge the
rark.
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Fig.13 LONGITUDINAL PROFILE AND KHOR GONI
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Fig.14 LONGITUDINAL PROFILE OF MAYAAT EL ABYAD AND KHOR MIRGHANI
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We intend, if the intervention is succeasful, to
write up @& detailed proposal to study the hydrological
setup of tne Y0 or so rmportant maya‘as inside and
outside tho yurk and ttteupt to raice enouith rasources
to make thom a viatle Lalltutl once HOre. The redason of
rrelunice rayatan catorda the Lounduries of the park 1e
Lt we a3 convinced that 1t would be impossible to stop
sresraseirg end illegal grazing inside the purk if the
carryine cupacity of rangelands éround the purk is not

1mpro fede

Resul tu:

As for the reaction of the system to the intervention
at El Abyad and Semaia there seems 1o be none. It must
be emphasized however that 1984 was an excep tional unprec-
odented year for drought as well &s belng & record year
for low discharge values of the tributeries of the Nile.
The volume of discharge of River Dinder during the sald
flocd seagon was hear 0.6 X 109 m3 of water. The flow
did ot even “"wet" the whole bed of the river (from bank
t0 lmrii,, The eacavated feeder chtiinels we found to be
gtill 14 good condition in June 1985, We are toping that
the two maye‘as will be filled during the 1985 flood
seagon, Availatle reports un the prasent above-average
flood indicate thit many .aya'as in the park héive bheen
already filled to capaciiy.

It would be int:rssting to follow pétterns of
guccession and colonization of various taxa &g well as
the degree of use by ungulates, during the next dry
geason., It is a pity that the ETMA Project has to end

now <

B



SUMMARY

The Dinder National Purk 1s the only area, out of
the seven chosan ', the LTVA/IES project, to study
indicetors of change, that has received come form of
protection of 1ts liviig resources and thelr habitats.
Furthermore the history of the area iy relatively well
known. Dander 19 tune largest Nationul Fark in the
country and the oldest in the HRorthern Sudan. It is
world famous for reedbuck and birds of prey. Like many
parts of the Sudan 1t hig increiulrngly been subjected
to pressures from human acitivities, euspecially after
the droughts of the carly 1970°'s.

The vegetation ot the Park evolved under fire
conditions., fThe dominant trees are resistant enough
to fire to cope with annual burning. However, there
secms 1o be an increase in annual’ grasseg at the
expense of perennials. Repeated burning seems to have
alpc affected the riverine forests and the maya'asg,

’

Soma of the wildlife specles that have been recorded
in the first nalfl of the century have now completely
dis@appeared., The total Tiomzgsg of wildlife hus generally
decreasead 1in the past ten yetra.

The preceding sections pointed out in very general
terms the trends towsards incredse in human settlements
and in commaerciaizzétion of dgricul tural and forestry
production., The emergence of urbdn centres and a
merchant c¢lass created the urge for expansion in order
to vze the surpluses generaited in trade for further
profits-realization, Thusg, there is a process of
expansion in mechanized tarming and charcoal production.
On the other hund even the eruill traditional producers
started to increase the ared under cultivation cue to

commegrciulization of production, increage in sedentarization

4
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and use of tréctors. This competition over land use is

increasging.

Thus tnere are more infringements into the Fark's
area, Beciuse of shrinkage in grazing lend, nomads &are
led to crovr into the Dinder Natioral Fark, Mechanized
farming, human settlewcnts and poschisng detivities around
the Tark aloo increased considerdbly, This poses a great
thpest Lo the Turk and its wildlife., The resolution of
cuch conflicts will be dcotermined throush the political

strug,cle a2t the regional and netionad lavaels,

We bLelleve ihat what Las been achieved through this
project hignlights the nujor problens threatening the
wxistence of the Dinder Mutional Tark, We have also
intervened through simnle modification to the maya ‘a
recharge systems, Ve have succeeded and failed in other
iratunces due to ¢ircumetances beyond our control. There
iy an urgent need to extend this project to yrovide more
dettiled reoul ts through un eleborats morditoring and

intervention system,
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