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GEOGRAPHICAL INTRODUCTION TO 
THE SAHEL 

A. T. GROVE 

The Sahel is the zone between the Sahara desert and the savanna lands to the 
south. It is characterized by the strong seasonality of the climate with a short 
rainy season and a long intensely dry season. Its limits are not readily definable. 
Conditions in the zone vary markedly from north to south with rainfall, and 
also over short and long periods of time as the rainfall varies. The long term 
variations in climate have left a strong impress on the landscape and soils of the 
region. It is a harsh environment but has some advantages for human occupa- 
tion. The cores of several ancient states lay in the Sahel. It was brought into the 
Islamic cultural area and, as a result, it is more homogeneous than most parts of 
Africa further south. Disturbed conditions in the nineteenth century were 
followed by consolidation of colonial and then independent state systems which 
damaged earlier authority and social structures. Particularly after the Second 
World War, development of trade brought the Sahel more closely into touch 
with the world economic system, and its population increased rapidly. In the 
early 1960s, rains were good, boreholes were put down, cattle diseases were 
controlled. It is possible that the Sahel zone had never been so productive. 
Will it ever be as productive again ? The most prosperous areas are in Senegal, 
in the extreme west, and in the central Sudan in the east. But on the whole it is 
poor, one of the poorest regions in the world, and conditions over the last decade 
have deteriorated as a result of the dry years. For the future, reliance must be 
placed on making good use of the resource which limits production most 
seriously, water. The best hope of a decent livelihood for the people of the 
Sahel would seem to lie in the controlled development of the rivers and under- 
ground sources of water, and conceivably in making use of solar energy, which 
is available in abundance. 

THE SAHEL is essentially a phytogeographical unit, a zone of grassland, scrub 
and thornbrush passing northwards into the Sahara and southwards into savanna. 

Writers have chosen various isohyets as corresponding with its limits: 

TABLE I 

Limits of the Sahel 

Nicholson, 1976, p. 12 100-300 mm 
Maley, 1977, p. 573 100-500 mm 
UN case study, 1977 100-550 mm 
Grove, 1978 200-400 mm 
Rapp, 1976, p. 16 200-600 mm 
Sircoulon, 1976, p. 537 300-750 mm 
Jakel, 1977, p. 89 350-500 mm 

Value adopted 200-600 mm 

The discrepancies are of some importance for it would appear that Nicholson and 
Jakel are referring to quite different zones when they use the term 'Sahel' and so 
confusion and uncertainty can arise. 

A difference in mean annual rainfall of 100 mm is of little import in humid lands 

-* Mr A. T. Grove is a lecturer in geography at the University of Cambridge, and a Fellow 
of Downing College. 
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Fig. 1. Various isohyets have been used as limits of the Sahel. The shaded area here is 
between the mean annual rainfall values of 200 and 600 mm. The Saharan sandflow 

pattern- is from Mainguet and Canon (1976) 
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but in the arid zone it is of great significance fot the plant cover and as it affects the 
usability of land. With a mean annual rainfall of less than 150 mm, the vegetation 
does not afford sufficient protection to prevent wind transport and such dry areas 
on the south side of the Sahara approach a belt of sandflow from east to west 
which is scarcely interrupted by highland barriers (Fig. 1). North of the 250 mm 
isohyet, crops can scarcely be grown in most years without irrigation and camels 
are better suited to the dry conditions than are cattle. Regions with over 400 mm 
of rain, on the other hand, can be quite well-wooded and, south of the 600 mm 
isohyet, one approaches heavily settled sorghum and cattle country in Senegal, 
Upper Volta and Hausaland. 

Everywhere the rhythm of life is dominated by the seasonality of the rainfall. 
In the short, summer rains pastoralists spread north and their herds depend for 
water on pools that persist until the end of the year. As the dry season progresses, 
they concentrate around rivers, lakes and wells or move south and in some cases 
up to highland grazing lands. Cultivators harvest their rainfed crops between 
September and December and spend the latter part of the dry season at various 
crafts and trades, or leave to seek employment in the towns or on the plantations 
of the coastal lands. Only a relatively small proportion are able to plant and harvest 
a dry season crop of sorghum, making use of the water stored in the heavier soils, 
or to irrigate other crops as the floods subside and the flooded lands dry out. 

Life in the Sahel is adjusted to departures of moderate magnitude from mean 
annual conditions. Grain is stored in bins and many cultivators own livestock they 
can sell when their crops fail; but they are not prepared for rainfall deficiencies 
year after year, such as those of the early 1970s. In certain districts of the Niger 
Republic, the herds of the sheep and cattle were literally decimated between 1968 
and 1974 (Bernus, 1977). Comparable drought conditions had been experienced by 
middle-aged people who had lived through the 1940s, but only the oldest could 
recall a drought of such severity, namely the drought of the years around 1913 
(Grove, 1973). At that time, about the outbreak of the First World War, there 
were no international food relief organizations and, what is even more important, 
communications and marketing were much more rudimentary than at present. As 
a result, deaths were much more numerous than they were in the 1970s (Caldwell, 
1977). The deficiencies of rain in the Sahel and Sudan in the years around 1972 were 
as severe as those around 1913; fewer people died of starvation, but stock losses 
were greater, mainly because livestock numbers had reached very much higher 
levels. 

The effects of the 1968-74 drought persist-not only cattle numbers have yet 
to recover. Lake Chad in 1978 is still divided into two by an east-west barrier 
(Chouret, 1977). The Komadugu Yobe, a seasonal river that forms the boundary 
between Nigeria and the Niger Republic, feeds a smaller northern lake which dries 
up almost completely at the end of the dry season, while the Logone-Chari supplies 
a larger southern lake. Satellite pictures taken in 1976 show how vegetation colon- 
ized the barrier between the two after February 1973 (Figs. 2 and 3), as it did in 
the early years of the century, when Alexander and other travellers found it a 
serious obstacle (Alexander, 1977). The behaviour of Lake Chad emphasizes the 
fact that when the Sahel suffers from a prolonged drought, the lands to the south 
are also liable to have lower rainfall than usual. Fluctuations of rainfall in the Sahel 
in earlier times are known to have occurred but their scale is uncertain (Nicholson, 
1976). The decades towards the end of the nineteenth century were probably 
wetter than any that have been experienced in this century, and there is also some 
evidence of lake levels having been higher in the sixteenth and seventeenth centuries 
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Fig. 2. The level of Lake Chad from ORSTOM records. The fluctuations depend largely 
on variations in the discharge of the Logone-Chari, rainfall on the lake and evaporation 

from its surface 

(Maley, 1977). For dramatic shifts in climate, however, one must look back four 
or five thousand years into the past. 

It is beginning to be accepted that rainfall was less than it is now over much of 
the land surface of the globe at the height of the last glaciation, about 20 000 to 
12 500 years ago (Street and Grove, 1976). Dunes in Africa were active 500 km 
and more nearer the equator than now, thereby incorporating the whole of the 
Sahel in the Sahara desert of that time (Sarnthein, 1978). The results are clearly 
apparent in the landscape of the Sahel as it appears on air photographs or satellite 
imagery. The linear forms of desert dunes, now rounded and vegetated, characterize 
the qoz of Kordofan, the ancient erg of Hausaland, the dunes of the inland Niger 
basin, and the Ferlo of Senegal. The dunes formed by easterly winds were deflected 
around rocky hills while hollows, now occupied by lakes, formed on the lee sides, 
with great bands of country bare of sand stretching downwind for a hundred 
kilometers or more. Such features are well displayed in the vicinity of Timbuktu 
and also on the watershed between the Niger and Lake Chad, in Nigeria and in 
the Niger Republic (Grove and Warren, 1968; Mainguet et al., 1977). Dunes blocked 
the Senegal river at Kaedi and stretched out over the exposed continental shelf 
(Michel, 1973). The sudd was dry and the White Nile ceased to flow. 

Towards the end of the last glaciation, between about 12 500 and 9500 years ago, 
the climate of the Sahel fluctuated but eventually became markedly wetter and, for 
the next five thousand years, all the closed basins of Africa for which we have 
information were occupied by lakes. Savanna animals and pastoralists roamed the 
Sahara; pottery-using people fished in Saharan lakes, and it seems likely that rain- 
fall in the Sahel was 50 to 100 per cent greater than it is now. A long narrow lake 
stretched up the White Nile south of Khartoum; Lake Chad occupied an enormous 
extent from the foot of the Tibesti mountains to the plains at Bongor and over- 
flowed via the Benue to the Atlantic. The Niger flooded its inland basin, overflowed 
the sill at Tosaye and, swollen by floods from the dallols rising in Air, swept 
down to its renovated delta. The Senegal cut across the dunefield west of Kaedi 
and excavated a long narrow valley graded to a sea-level that had yet to recover 
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Fig. 3. Outlines of Lake Chad. Failure of the rains, especially in 1972, caused the lake 
to fall so that it was divided by a barrier, subsequently colonized by vegetation. This 

happened also in the early years of the century 
(a) December 1969 (b) December 1973 (c) November 1975 (d) January 1908 (Adaptedfrom 

Sircoulon (1976)) 

fully from its glacial lowering. This valley was later drowned for a few thousand 
years when sea-level rose two or three metres above that of the present day, form- 
ing a gulf interfingering with the old dunes where beds of cockles, Arca senilis, 
accumulated and remain to mark the oscillation (Michel, 1973). 

The soils of the Sahel are derived from the sediments that accumulated as a result 
of these dramatic changes of climate in Late Quaternary times. Old soils on water- 
sheds and escarpments, derived from the weathering layers of ancient landscapes, 
commonly include ferricrete horizons; consequently they are liable to become use- 
less for any purpose if they are eroded. Basin areas are floored by dark heavy soils 
with a high content of montmorillonitic clay that causes them to crack deeply in 
the dry season and to swell so as to prevent the deep percolation of water in the 
rains. Most extensively developed south of Lake Chad and east of the White Nile 
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in the vicinity of the Gezira, they are of great economic importance. Cotton and 
sorghum can be grown on them with irrigation in the hot season, wheat in the cool 
season. Careful management is required if they are not to deteriorate, and the 
timing of cultivation is critical for success. The soils most extensively developed 
are reddish-brown, sandy soils derived from the ancient desert dunes, which are 
suitable for growing millet and groundnuts where the rainfall is adequate. The 
arrangement of these very different kinds of soils may be quite complicated but the 
pattern is understandable in terms of the Quaternary oscillations of climate and is 
well displayed on air photographs. 

Soil and water are the basic resources of the Sahel. Apart from Mauritania's 
copper, Niger's uranium, and Senegal's phosphates, mining is of little importance 
and, although the possibility of oil and other valuable minerals being discovered 
cannot be ruled out, the majority of the people will continue to depend on farming, 
pastoralism and fishing. The coastal waters of Senegal and Mauritania have been 
contributing very usefully to the economies of those two countries in recent years. 
Deriving from the Niger bend and Lake Chad, dried fish have long formed one of 
the most valuable items exported to the south. Any water control programmes in 
the future must take into account the great potential of the fisheries in the waters 
impounded; they may turn out to be more valuable than the electricity generated. 
Underground water in the Cretaceous and Cenozoic sandstones in the structural 
basins, artesian or sub-artesian over considerable areas, is tapped by boreholes for 
domestic purposes and also for watering cattle. Locally it is used for irrigation, 
but the seasonal floods of the great rivers are the main sources of water for irrigation 
at the present day and for the future. 

The hazards of life in rural areas are not confined to drought. Locusts, quelea 
birds and other pests attack the crops. It is a harsh and unpredictable environment 
for man and beast. Nevertheless the Sahel has provided the setting for the urban 
centres of several of the state systems of the past; ancient Ghana, Mali and Songhai, 
Kebbi, Bornu and Kanem, Darfur and the Fung states which were in existence for 
varying periods over the last thousand years when the climate may at times have 
been somewhat less arid, but was probably not very different from that of the present 
day. 

The Sahel has had certain advantages. It was a zone of relatively easy movement 
east-west and between the desert and savanna, for people on horseback or for 
herding cattle. There are wells and rivers; the woodland is open and free of tsetse- 
fly. Routeways ran from the Senegal to the Nile, from Kano to Sennar, to Suakin 
and across the Red Sea to Jeddah. Traders bringing gold, slaves and ivory from 
the south met caravans carrying salt and Mediterranean goods from the north in 
Timbuktu, Gao and Katsina. The townspeople of the Sahel were involved in the 
commercial network and cultural world of Islam. Many of them spoke Arabic. 
The whole zone was more homogeneous than any comparable extent of Africa 
further south. The coherence of the Sahel seems to have been diminished in the 
nineteenth century. It was a disturbed period with the Fulani Jihad in Hausaland, 
the arrival of successive groups of Touareg from the north, the Mahdi's wars in 
Kordofan, and the country around Lake Chad devasted by Rabeh. The border- 
lands between the states, for example, between Kano and Bornu, are very hetero- 
geneous. Within Bornu, various ethnic groups are embedded in the Kanuri realm; 
the Kwoyam, though speaking Kanuri, are nomadic; the Shuwa Arabs are semi- 
nomads, and then there are the pastoral Fulani, the Bororo, all occupying the same 
region, sharing the commons, the wells, woodland and grazing. The late nineteenth 
century saw the erosion of the Sahel's advantages. Its towns were beyond the termini 
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of the railways from the coast, no longer at the cross-roads of transcontinental 
routeways. While the Guinea coast experienced increasing prosperity with the 
introduction of cocoa, coffee and rubber, the Sahel stagnated. Economies were 
monetized but the people remained uneducated and poor in worldly goods, as 
Reynaut (1977) puts it, with their control and insurance mechanisms broken down. 

Economic development was greatest in the most accessible areas in the east and 
in the extreme west. In Senegal, proximity to France and the construction of 
railways from St Louis to Dakar and from Kayes to Dakar and Bamako led to an 
expansion of groundnut production and the migration of thousands of men from 
the French Sudan to the coastlands. In the Anglo-Egyptian Sudan, the completion 
of the Sennar Dam in 1924 and the irrigation of the Gezira provided an under- 
pinning of the country's economy that remains of vital importance, and westerners 
were attracted from Darfur and beyond as wage labourers and settlers. After the 
Second World War, the irrigated area was extended westwards from the Gezira 
towards the White Nile and pump schemes multiplied up and down the riversides. 
In the Gedaref region, thousands of hectares were ploughed to grow cotton and 
sorghum and new dams were built for storing irrigation water at Roseires on the 
Blue Nile and at Khashm el Girba on the Atbara river. On the Niger, the Sansanding 
barrage in Mali came into operation in 1947, but irrigation of the old inland delta 
made slow and expensive progress (Harrison Church, 1961). 

In the decades of comparatively high rainfall in the 1930s and 1950s and into 
the early 1960s, rain-dependent agriculture and pastoralism extended northwards. 
A comparison of wartime aerial photography and later air and satellite imagery 
would allow the process to be traced in some detail. The increase in the cultivated 
area and in livestock numbers was associated with increasing human populations 
and was accelerated by the activities of colonial governments. They provided 
borehole water, hafirs (reservoirs) and wells and reduced stock losses by inoculation 
campaigns against rinderpest and pleuropneumonia. In doing so, they recognized 
the risks these innovations involved of carrying capacities being exceeded, especially 
in years of deficient rain, but effective control measures were never put into effect. 
Administration of these vast areas with their mobile populations belonging to 
several different ethnic groups was difficult and besides, the colonial powers were 
about to hand over their responsibilities to newly independent governments which 
were preoccupied with other matters. By the mid-sixties, the Sahel was probably 
more productive than it had ever been; then came the drought years. The question 
is, will the region ever be as productive again ? From the trodden bare ground around 
the wells and boreholes, destruction of the plant cover spread further afield. 
Goats and camels, able to tolerate infrequent watering, survived but cattle starved 
or were driven south, some herds moving into the Cameroon Republic and even 
as far as the Central African Republic (Boutrais, 1977). Many people moved into 
the towns or camped on their outskirts, only to become dependent on relief supplies 
from abroad. 

Today the Sahel, a zone of some 2 million square kilometres, supports about 
10 million people. The majority depend on agriculture and there are about 10 
million cattle, a similar number of sheep, and unnumbered goats and camels. In 
1970, the gross domestic product was calculated to be about $100 per head annually, 
and it is not likely to have increased in real terms since then. These are amongst 
the poorest people in the world. Their resources are very limited; their numbers 
are increasing at about 2-5 per cent annually; the capacity of the rainlands for 
increased production seems to have been reached, and in years of drought 
exceeded. 
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TABLE II 

Sahel countries 

Area Pop. d Pop. Density GDP 106 GDP/head Cattle Sheep 
106 km2 106 %o/yr Pop./km2 $/yr $/yr 106 106 

Mauritania 1.0 1-3 2-6 1 191 165 1'9 3-0 
Senegal 0-2 4-1 - 21 851 236 2-3 1-7 
Mali 1-2 5-7 2-5 5 275 54 3-9 4-0 
Upper Volta 0-3 6-0 2-3 22 320 59 1-7 1.1 
Niger 1-3 4-6 2-7 4 363 70 2-5 2-2 
Nigeria 0.9 62-9 2-7 68 7991 145 11.0 7-6 
Chad 1-3 4-0 2-1 3 270 74 3-6 2-4 
Sudan 2-5 17-8 2-5 7 1832 117 14-7 14-0 

Source: UN Statistical Yearbook for 1976. Values refer to 1975 except for GDP and GDP/ 
head which are for 1970. 

To my mind, the opportunities for the future lie in three directions. Firstly, they 
lie in controlling and making good use of underground waters and the great rivers. 
Secondly, they lie in the towns and the regions around the towns, mainly near the 
rivers, the towns providing the centres around which rural transformation can 
most readily be effected. Finally, there is the resource that is more abundantly 
available than in most other parts of the world, namely solar energy, which might 
allow the inhabitants of Sahelian towns to live a little more comfortably than they 
do at present. 
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PLATE I 

Satellite photograph of the mouth of the Senegal river 

See pp. 407-415 
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