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ABSTRACT 

Although located in a sparsely populated and insufficiently investigated area, Wadi Howar deserves special con
sideration owing to its large area and geographic importance. Extending across the Darfur province of Sudan, from 
the central part of the continent in the north-east direction, Wadi Howar is more than 600 km Jong. 

The average width of the wadi and its alluvial terrace in the middle of the lower flow stretch is about 6 km, while 
the widest parts of exposed deposits are about JO km and the narrowest 3 km. Thus, due to its immense size one 
can easily predict that this wadi, in its bed, might store large quantities of groundwater indispensable for life pre
servation in such an arid area. 

Jn the geological past Wadi Howar was probably one of the most important tributaries of the Paleo Nile. 
Answers to the main questions on hydrogeological problems of Wadi Howar and successful utilization of water 

in the area can be found by a carefully prepared programme of investigation. The key questions are the source of 
recharge and the clements of groundwater flow through the wadi. 

Nowdays, having at our disposal all means of modern technology for groundwater investigation and implemen
tation, it seems quite possible that the groundwater of Wadi Howar could be utilized for argicultural development. 
This presents an obvious opportunity for revitalizing the adjoining area preventing further desert expansion in this 
region as the ultimate goal of multilateral action. 

INTRODUCTION 

The year-long presence of "GEOTEHNIKA" in 
Sudan, engaged in complex works on rural water sup
ply and development, rendered, among other things, 
an opportunity to get acquainted with the general fea
tures of waste desert areas of this friendly country. 

Although located in a sparsely populated and insuf
ficiently investigated area south of Sahara, because 
of its dimensions and geographic importance, Wadi 
Howar deserves particular attention. Extending across . 
Darfur province, i.e. from the central part of the con
tinent in a north-easterly direction, Wadi Howar is 
more than 600 km long. The average width of the wadi 
and its alluvial terrace in the middle of the lower flow 
stretch is about 6 km, while the widest parts of vis
ible alluvial deposits are about 10 km and the narrow
est 3 km wide, respectively. Thus, on the basis of its 
immense size, one can easily predict that this Wadi, 
in its alluvium, might store large quantities of ground
water, so important for life preservation in such an 
arid area. 

Nowdays, having at our disposal all means of mo
dem technology for groundwater investigation and im
plementation, it seems quite possible that the afore
mentioned groundwater of Wadi Howar could be uti
lized. This presents an obvious opportunity for re
vitalization of the adjoining area and prevention of fur
ther desert expansion in this region as the ultimate goal 
of a complex intervention. 

WADI HOWAR AREA 

In north-west Sudan, between 14° and 18° N lat
itude and 23° and 28° E longitude, there are some 
wadis and oases. This area is covered by the dry riv
er beds of Wadi Ho war, Wadi Magrur and their trib
utaries (see Fig. 1). 

When travelling across this territory of sandy de- · 
sert, Wadi Howar appears on the horizon like a dark 
belt. High steep sides clearly mark the wide dead riv
er. The spacious bottom of the wadi is covered with 
dry mud, sand, gravel and desert plants which can still 
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Figure I. South of the Sahara, Wadi Howar is suitable as a natural barrier against desert expansion . 

get some groundwater. Sparse bushes and a few de
sert gazelles are now the only signs of life . 

In the near past, according to information obtained 
from the natives, the wadi served as a refuge for a 
great number of animals and plant species. Elegant 
Kudu antelopes, oryxes, Thomson's gazelles, ostrich
es, gepards and even lions used to find shelter there. 

However, the slow but continous lowering of the 
groundwater table forced these animals to move to new 
territories. Not so long ago the grassy savannah main
tained the natural balance as a boundary to desert ex
pansion to the south. The great locust invasions which 
took place in the early 1950s destroyed this cover, 
opening the way to undisturbed expansion of the de
sert as far as the biggest town of the area, El Fasher. 
The desert now expands relentlessly, winning at least 
one kilometer per year . 

Sparse bushes and a few 
desert gazelles are now the 
only signs of life 
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HYDROGEOLOGY 

In the geological past Wadi Howar was probably 
one of the most important tributaries of the Paleo Nile. 
It can be recognized in satellite photographs of the ar
ea. 

Of other indications for this hypothesis, the present 
appearance of the Great Nile meander at the mouth 
of Wadi El Milk seems to be the most reliable one. 

According to available maps of Sudan, on a scale 
of 1 : 250,000, the visible contour of Wadi Howar 
ends in the hills of Rahib, but the wide depression be
tween sparse flat-topped hills points towards the Nile, 
indicating the old river bed. 

In the past Wadi Howar was a large river, united 
with Wadi Magrur and flowed across this depression. 
The most probable course was along the present Wa
lad Hawal, Abu Agag and the lower part of Wadi El 
Milk up to Abu Hamed. At the same time the Nile 
might have had a short way from Abu Hamed direct
ly to Wadi Haifa or Aswan. When water ceased to 
flow in Wadi Howar, the River Nile formed its up
stream course towards Wadi El Milk. Along the new 
direction northward, the Nile formed its great meand-

111 



In the past Wadi Howar was 
a large river 

er. Ancient river beds of Wadi Howar and the Nile 
are partly eroded and covered by eolian sediments. 
This could be of great importance for water investi
gation works in the relevant area. Along the ancient 
river beds a significant accumulation of groundwater 
can be expected, essential for the life in this area. 

The appearance of the Wadi Howar's visible end 
in the Rahib hills raises the question of how and where 
such great quantities of water were lost. Tectonic ac
tivity may be one of the possible explanations. 

Wadi Magrur and a series of smaller wadis disap
pear in the same way. All their endings are in line 
with the two oases in the north, El Alrun and Nuk
heila. This points to the possibility that all ancient riv
er courses were lost in a relatively large fault, as il
lustrated on the map. Along this fault there is a con
tact of the Nubian formations and Precambrian base
ment rock. 

During execution of the "400 Wells Project" in 
1971, Geotehnika also drilled two wells in Wadi How
ar, marked by numbers 4184 and 4185. 

At the first well, located near the wadi bank, about 
40 km up stream from the Wadi's end, at a depth of 
347.5 m, the basement was encountered. Overlying 
this bed there is about 50 m of weathered bedrock cov
ered with 260 m of silty, slightly cemented siltstone 
corresponding to the Nubiam Sandstone Formation. 
At the top, coarse gravel and pebbles, with some san
dy and silty intercalations, reddish in colour, were 
drilled. Based on the lithology and electric logging, 
the screen of this well was installed in the weathered 
basement section. 

Nearby, the second well up to 37 .8 m was drilled 
and the screen installed in alluvial sediments of the 
wadi, recognized as 30 m of a very good aquifer. 
Thus, by means of two wells with 6 5/8" slotted 
screen, two different aquifers were reached and test
ed. Tests on both wells with a pump discharging 5 
1/s showed no significant drawdown after a few days 
of pumping. The static water level in both wells is 
about 4.2 m below the ground. Not far away, an old 
hand-dug shallow well was found with the same sta
tic water level. 

At the very end of the wadi there is also an old well 
at the Bir Rahib place, maintaining a static water lev
el of approximately 8.5 m. According to the natives, 
yearly and seasonal oscillations of water level in these 
shallow wells are small, indicating constant hydraul
ic conditions in the wadi. 

Continuous recharge of water is ensured from the 
plateau in the southwest. The triangle between El 
Fasher, Jabel Mara and El Geneina, with a series of 

112 

Continuous recharge of water 
is ensured from the plateau 
in the southwest 

wadis and seasonal rainfall maintain the balance of 
groundwater in the area. The average rainfall depends 
mainly on geographic latitude and topography of the 
terrain. At El Fasher there is about 30 mm of rain year
ly, at Geneina 550 mm/year, but at J abel Mara (3024 
m a.s.l.) it could reach 800 mm/year. Further to the 
north the seasonal rains are weak and above 16° N 
latitude rarely exceed 100 mm/year. 

The spacious recharge area and prevailing gravel
ly alluvial sediment of Wadi Howar enable accum
ulation of considerable amounts of groundwater in a 
steady flow condition. It is difficult to estimate the 
possible discharge of groundwater at the wadi's end. 
But, having the hydraulic gradient (0.005), estimat
ing the cross-sectional area of the aquifer (350,000 
m2) and its hydraulic conductivity (50 -110 
m3/hour/m2), the average discharge of Wadi Howar 
in the lower part could lie somewhere between 80,000 
and 200,000 m3/hour (Darcy's Law). 

Particularly, it should be emphasized that a large 
quantity of water is available, due to favourable hy
draulic conditions. Regional water flow patterns ev
ident on a satellite photo-mosaic indicate Wadi How
ar as a main collector of shallow groundwater in the 
area. 

UTILIZATION OF GROUNDWATER 

The underlying siltstone below the wadi is of re
latively low porosity in comparison with the upper al
luvial deposits. There are several methods of water 
utilization possible for regional revitalization purpo
ses, considering the climatic conditions and potential 
evapotranspiration of the area. 

In the water-bearing sediments of the wadi a row 
of high capacity shallow wells could be installed for 
irrigation and agricultural purposes. A relatively small 
investment will give good results but the durability 
of this system is questionable. Loss of water at the 
end of wadi is not clearly understood, and after acer
tain pumping duration the water level could be de
creased. 

But, there are possibilities for large scale water de
velopment along the existing wadis and the old river 
bed of Wadi Ho war after the flow regime and nature 
of groundwater movement in the area is known. 

Wadi Howar's groundwater in alluvial sediment, 
limited by high wadi levees is easily accessible. This 
could be of particular importance for that part of the 
African savannah belt heavily struck by drought and 
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famine in recent years. 
In order to solve the problem of water loss at the 

end of the wadi, and to permit rational use of the ex
isting water resources in this area, some hydrogeo
logical and geophysical investigations are considered 
necessary. 

investigations which would enable a relevant assess
ment of the potential for groundwater utilization, so 
important in the revitalization of drought-prone areas. 

The existence of groundwater in the alluvial bed of 
Wadi Howar, its flow to the northeast, and its dis
appearance in a great regional fault, is known from 
satellite data and existing water wells. The discharge 
of water is estimated to lie between 80,000 to 200, 
000 m3/hour and deserves attention. It is suggested 
that a Pilot Agricultural Project be started and further 
investigation be carried out. 

Some hydrogeological and 
geophysical investigations are 
considered necessary The general direction of the old river bed of Wadi 

Howar, extending from El Geneina to Dangola, is suit
able as a natural barrier to desert expansion in this 
part of Africa. At the same time, it could be used as 
a transcontinental transportation route. This could be 
of great importance for the development of agricul
ture and revitalization of the region, becoming an ef
ficient weapon in the hands of the Sudanese Govern
ment in its continual fight against hunger in recent 
years. 

CONCLUSION 

The object of this paper is to shed some light on 
water resources in the alluvial bedding of the ancient 
river terrace of Wadi Howar, with a suggestion for 

UNEP BRIEFS PUBLISHED 

The United Nations Environment Programme 
(UNEP) has inaugurated publication of a new 
series of briefs by publishing the following: 

The Changing Atmosphere, UNEP Envi
ronment Brief No. l. Chemical pollution is 
changing the structure of the Earth's atmo
sphere, threatening to alter the climate and ex
pose human populations to higher levels of dan
gerous ultraviolet radiation. This publication, 
the first in a series of UNEP briefing docu
ments, summarizes what is known about the two 
major effects involved: the build-up of green
house gases in the atmosphere, and damage to 
the ozone layer. 

Sands of Change: Why Land Becomes Des
ert and What Can Be Done About It, UNEP 
Environment Brief No. 2. Poor land manage
ment and environmental pressures are degrad
ing many of the world's dryland areas. Despite 
international efforts to halt desertification, the 
problem is worsening: one-third of the Earth's 
land area, and as many as 850 million of the 
world's poorest people, are potentially at risk. 

For further information about these new En
vironment Briefs please contact: 

Dr. Mostafa K. Tolba, Executive Director 
United Nations Environment Program 

P.O. Box 30552 
Nairobi 
Kenya 

Telephone: 333930 
Telex: 22068 
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AFRICAN RURAL 
DEVELOPMENT 

Focus on community participation 
at 13th WEDC Conference 

Ways to involve the rural people of Africa 
in their own development became the central 
theme of the 13th WEDC Conference in April. 

The venue was Lilongwe, Malawi. Most of 
the 148 participants came from nearby African 
countries. 

Organized by the Water, Engineering and 
Development Centre (WEDC) at Loughborough 
University of Technology, England and the 
Ministry of Works and Supplies of the Govern
ment of Malawi, the Conference on Rural Wa
ter and Engineering Development in Africa was 
opened by the Minister of Health, Mr Louis 
Chi mango. 

A Keynote Address given by Mr L.A.H. 
Msukwa, Director of the Centre for Social Stud
ies at the University of Malawi emphasized the 
value of involving communities in implemen
tation of programmes and the importance of pay
ing attention to adequate operation and main
tenance of even the most simple of systems. 
These matters recurred time and time again dur
ing the rest of the Conference. 

The range of interest and experience of par
ticipants was reflected in the formal papers dis
cussed during the first two days of the Confer
ence. These included -
• a World Bank paper on low-cost rural water 
supply and a paper describing rural water de
velopment experience in Malawi; 
• papers on small-scale irrigation from Zam
bia and Zimbabwe; 
• papers on pit latrines from Lesotho; 
• guidelines for extraordinary earth dams; 

• training of supervisors for labour-intensive 
road construction; 
• appropriate training for water technicians; 
• a paper from Swaziland on groundwater pol
lution; 
• economic and rural infrastructure provision; 
and 
• participatory communication for water and 
sanitation 

One party of participants travelled four hun
dred kilometres to visit gravity-fed piped rural 
water supply projects and rural groundwater ab
straction programmes. A second party travelled 
a similar distance to inspect low-cost rural hous
ing, low-cost latrines and labour-intensive road 
construction. 

The last two days were devoted to discussion 
in fifteen small groups, which proved to be one 
of the most valuable features of the Conference. 
It was clear that the greatest difficulties in pro
viding water, sanitation, roads and houses lie 
less in technology than in the social, organiza
tional and management aspects of construction 
and maintenance. 

The 14th WEDC Conference will be held at 
the Universiti Teknologi Malaysia in Kuala 
Lumpur during the week 11-15 April 1988. The 
theme will be: 
Water and Urban Services in A~ia and the Pa
cific. 

Further information about both the 13th 
WEDC Conference and the 14th WEDC Con
ference may be obtained from: 
Professor John Pickford 
Water, Engineering and Development Centre 

(WEDC) 
Loughborough University of Technology 
Leicestershire LEI I 3TU, England 
Phone: 0(44)509 222600 
Telex: 34319 UNITEC G 

113 




