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      3.9 Conclusions

The above analyses of the flooding regime of the 
Inner Niger Delta provides us with a reliable range 
of estimates for the calculation of the ecological, 
social and economic impact of man-made structures 
in the Upper Niger. These separate analyses will be 
presented in the next chapters. To recap the main les-
sons learned, the conclusions of the flooding analysis 
are summarised in the following points: 
•  Satellite images clearly reveal the flooded areas of 

the Inner Delta. By comparing images from differ-
ent dates with different flood levels, it is possible 
to describe the flooding as a function of the flood 
level. The relationship differs for the crue and the 
décrue.

•  Rains can temporary fill depressions between 
June and September. This potentially complicates 
the distinction between flooded areas versus areas 
that are filled by rainwater. The analysis proved, 
however, that the significance of local rain is limit-
ed and only plays a role in the description of the 
flooding during incoming water.

•  The flooded surface during receding water is 
dependent on the flood level itself as well as on the 
maximum water level reached during a particular 
year. During the décrue, about half of the more 
isolated depressions and lakes that are filled at high 
floods, are no longer connected to the river. The 
time it takes for these water bodies to disappear, 
depends on the water depth and the time passed 
since these water bodies lost contact with the river 
system.

•  One map of the flooding process of the Inner Delta 
during the crue is provided. Different colours indi-
cate the flooded area at different flood levels. Two 
maps are provided for the décrue. One represents 

the situation after a high flood, the other after a 
low flood.

•  The strong correlation between the flooded area 
and the flood level, allows for the estimation of the 
area being inundated at a maximum during the last 
half century. The inundation area varies between 
8,000 and 25,000 km2.

•  The RIBASIM water balance model revealed that 
the water level in the Inner Delta in August - 
October was reduced by 5-10 cm due to irrigation 
of Office du Niger and another 15 cm due to the 
management of the Sélingué reservoir.

•  The statistical analysis supplemented these esti-
mates by comparing different long-term series 
of hydrological measurements. The analysis accu-
rately predicts the water level in the middle of the 
Inner Delta, on the basis of information on the 
river flow of the Niger and Bani during the pre-
vious months. According to this analysis, the Fomi 
dam will reduce the peak flood level with another 
45 cm.

•  The impact of irrigation and reservoirs on the 
flooded surface has been indicated as well. The 
management of the Sélingue reservoir leads to a 
decline of the maximum inundation of 600 km2. 

Office du Niger and the Fomi dam cause an addi-
tional decline of 300 and 2000 km2, respectively.
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4
PEOPLE IN THE INNER NIGER DELTA

  4.1 Introduction

All over the world, floodplains are extremely productive biological systems. This 

is one of the reasons why floodplains in the Sahel attract so many people. The 

Inner Delta of the Niger forms no exception. The Delta accommodates one mil-

lion people, most of which fully depend on its natural resources. With approxi-

mately 25 inhabitants per km2, the population density of the Inner Delta is much 

higher than in its dry surroundings.

The major characteristic of the Inner Delta is the large variation in natural con-

ditions between seasons and between years. This is due to changes in flood level 

and the large seasonal and annual variation in rainfall. As a consequence of vari-

able rainfall and flood level, the productivity of resources also varies from year 

to year. Many people living in the Delta, such as herders and fishermen, move 

with the flood to make optimal use of the variation in productivity in different 

ecological zones. Herders have to migrate with their cattle while fishermen fol-

low the shifting waterfront. 

Chapter 2 and 3 provided many details about the annual variation in rainfall 

and flood level. The annual production of natural resources (fish, livestock 

and cereals) is described in Chapter 5, 7 and 8. The present Chapter deals with 

the human population and pays special attention to the change in population 

during the last 30 years, based on three National Censuses in Mali, i.e. in 1976, 

1987 and 1998 (Ministère du Plan, Direction Nationale de la Statistique et de 

l’Informatique 1976, 1987; Ministère de l’Economie et des Finances, Direction 

National de la Statistique et de l’Informatique 1998).

This chapter is structured as follows. Section 4.2 explains the transition from the 

traditional system of natural resource management in the Inner Niger Delta to 

a more modern form of management. Section 4.3 concentrates on population 

changes in the Inner Delta by evaluating trends retrieved from the censuses and 

on the process of depopulation. Section 4.3 also investigates the link between 

depopulation, climate and flooding in the Delta. This Section pays special atten-

tion to the role of temporary lakes in the process of depopulation. Conclusions 

are drawn in Section 4.4.

Leo Zwarts
Bakary Kone
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    4.2  Change in traditional 
system

Exploitation of natural resources
For centuries, the natural resources of the Inner Delta 
were neatly divided among the people. The Fulani 
herders came with their cattle to graze on the flood-
plains in the dry period, where the Bozo and Somono 
people had been fishing some months earlier. The 
farmers (Marka, Bambara, Sonrai, etc) planted rice 

The Great Drought in the 1970s and early 1980s for-
ced many rural people in the Inner Delta to abandon 
their specialisation. Fishermen started to grow rice 
on the side, while farmers began to fish and raise cat-
tle as well. Some Fulani even began to cultivate rice. 
Such mixed ways of exploitation have become more 
prominent in recent years, and in fact have now been 
transformed into new professions, i.e.:
•  agri-pastoralist,
•  agri-fishermen.

Natural resource management
The Fulani ruled the Inner Delta from the early 19th 
century until the arrival of the French in 1893. They 
imposed a system of resource management, called 
the Dina, on all major production systems. The Dina 
divided the area into a number of grazing territories 
and by doing so, formalised the already existing 
resource management system. The Dioro, the head of 
a Fulani clan, ruled each territory. The actual manage-
ment of the floodplains was done by the “masters of 
the water” (maître d’eau) and the ‘masters of the land’ 
(maître de terre). The master of the water managed the 
access to the fishing grounds and the master of the 
land did the same to the floodplains when dry. In 
practice, the two masters managed the same area but 
in different seasons.

Studies of Gallais (1967), Moorehead (1991) 
and others showed that this socio-economic system 
was already in crumble half a century ago. Due to 
population growth, the pressure from outside people 
increased. Although the rural communities were still 
the owners of the terrain, the masters no longer 
had sufficient power to deny right of access to the 
growing number of outsiders. After independence in 
1960, the State started to build its own administrati-
on with technical services, such as ‘Eaux & Forêts’. This 
new control system further weakened the traditional 
system of community-based resource management. 
The new policy of decentralisation since 1992 can 
be considered as an attempt to integrate traditional 
management into modern society.

    4.3  Population changes 
in the Inner Delta

Census
At present, about one million people live in the Inner 
Delta. As shown in Table 4.1., the population in the 
Delta slowly increased with 0.7% per year between 
1976 and 1998. For this period, the growth rate in 
Mali as a whole was much higher. The Malian popu-
lation increased with 2.43% per year from 6.4 mil-
lion in 1976 to 9.8 million in 1998. As a result, the 
fraction of the Malian population living in the Inner 
Delta declined from 15.4% in 1976 to 13.4% in 
1987. In 1998, the fraction of the population living 
in the Delta had further declined to 11.3%.

Within the Delta, population trends differ for 
each cercle. The population in the region of Mopti 
increased from 197,000 to 263,000 people between 
1976 and 1998. On the other hand, in Gourma-
Rharous the population decreased from 96,000 to 
68,000 in the same period. In the 1960s, more than 
100,000 people lived in Gourma, so the decrease of 
the population had started even earlier (Hiernaux 
1993).

The relative decline of the population has been 
larger in the northern part of the Inner Delta than 
in the southern part. In 1976, 7.6% of the Malian 
population lived in the region of Tombouctou. This 
decreased to 5.8% and 4.9% in 1987 and 1998, res-
pectively. For the region of Mopti these figures are: 
17.7, 16.7 and 15.1%. This is also a decline, but not 
as large as in the region of Tombouctou.

The population of the Inner Delta can be classified 
as urban or rural. People living in towns and villages 
with more than 10,000 people are considered urban. 
All other people are labelled rural. According to this 
criterion, the urban population lives in the follow-
ing 17 settlements: Diafarabé, Diré, Echell, Gossi, 

in the rainy season, just before the flood covered the 
area, to harvest it some months later during receding 
water. In this traditional system, each ethnic group 
produced a part of the daily diet while the remai-
ning food was complemented through local trade. 
According to an estimate for the early 1980s, about 
30% of the Delta inhabitants were fishermen, 30% 
belonged to the agricultural community and the 
remainder were herders. 

The traditional system of exploitation of the natu-
ral resources of the Inner Niger Delta encompassed:
•  Semi-sedentary farmers, growing rice and millet,
•  Semi-nomadic fishermen,
•  Semi-nomadic herders, raising cattle, sheep, goats, 

etc.
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Goundam, Gourma-Rharous, Konna, Korientze, 
Leré, Mopti/Sévaré, Niafunké, Sofara, Ténenkou, 
Tombouctou, Tonka and Youvarou. Table 4.2 shows 
the change in the rural and the urban population. It is 
obvious the rural people partly moved to the towns. 
In 1976 not more than 13.4% of the population in 
the Inner delta lived in towns. This proportion had 
increased to 17.8% in 1987 and to 18.6% in 1998. 
Fig. 4.1 clearly shows the rural depopulation in the 
northern Inner Delta.

Depopulation, climate and flooding
Depopulation and climate change are possibly lin-
ked. The harsh climatic conditions in the semi-arid, 
northern part of the Inner Delta render it difficult to 
make a living. Over the years, the decline in rainfall 
in the northernmost areas impedes cattle grazing and 
rice growing (e.g. Hiernaux 1993, Togola 2002; see 
also chapter 7 and 8). Another potential cause for 
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Table 4.1. Number of people living in the nine “cercles” covering the Inner Niger Delta and immediate surroundings. 
The five northern cercles form the region of Tombouctou, the four southern cercles the region of Mopti. The annual 
population change is provided for 1976 – 1987, 1987 – 1998 and 1976 – 1998 relative to the year 1976, 1997 and 
1976, respectively. Source: Ministère du Plan, Direction Nationale de la Statistique et de l’Informatique (1976, 1987); 
Ministère de l’Economie et des Finances, Direction National de la Statistique et de l’Informatique (1998).
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Table 4.2. Size of rural and urban populations living in the regions of Tombouctou and Mopti. The data are the same 
as in Table 4.1, but subdivided for people living in the country and in towns with more than 10,000 inhabitants.

Fig. 4.1. Change in the 
rural population (%) in 
nine ‘cercles’ between 
1976 and 1998 in the 
Inner Delta; data from 
Table 4.2.
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depopulation is the decline in the flow of the Niger 
since 1973 (Chapter 2.1), effectively reducing the 
flooded area by 50% (Chapter 3.8). If the reduced 
flooding is an explanation for the recorded change 
in population size in the different cercles, it is likely 
that the population decreased most in regions where 
flood reduction was most severe. On the other hand, 
population is expected to remain stable in cercles 
where the decline in flooding is limited. Fig. 4.2 
shows the flooded surface subdivided by cercle. 
Floodplains are mainly present in three cercles: 
Mopti (26%), Ténenkou (22%) and Youvarou (21%). 
Apart from Djenné (12%) and Niafunké (7%), only 
12% is left for the four other cercles: Goundam 5%, 
Diré 4% and 1% for Tombouctou and Gourma. The 
relative share of the cercles in the floodplain does not 
vary much. At a water level of 317-343 cm 84% of 
the floodplain is found in the region of Mopti. This 
is 80% at a water level of 429 or 511 cm. 

This implies that, within the range of the maximal 
water level during the last 25 years, differences in 
the relative distribution of the floodplain between 
the cercles are small. 

Because a small part of the floodplain in the NE 
is not covered by satellite images, Fig. 4.2 underesti-
mates the share of Tombouctou and Gourma in the 
inundation area. In contrast, the contribution of each 
cercle to the floodplain at a water level of 625 cm 
is based on the complete map (Figure 3.1). As the 
coverage of this latter map is different from the one 
generated by satellite images, a direct comparison is 
impossible. Nevertheless, the data of the flood of 625 
cm are included in Figure 4.2, because it shows that 
even at full coverage and at extremely a high water 
level, the distribution of the flood area remains the 
same. The part of the floodplain found within the 
cercles Gourma and Tombouctou increases from 1% 
at 511 cm (satellite image) to 2% at 625 cm (com-
plete map), from 4 to 5% in Diré, from 5 to 7% in 
Goundam and from 7 to 11% in Niafunké. This leads 
to a combined shift in flood coverage in the five 
northern cercles from 17 to 27%. Therefore, even 
at extremely high water levels, 70% is still found in 
the four southern cercles: Mopti and Ténenkou 20%, 

Youvarou 16% and Djenné 14%.
How do the findings of the distribution of the 

flooded areas between regions compare with chan-
ges in the population at the regional level? Within 
the Inner Delta, the rural population increased in the 
four southern cercles. Note that the South is the regi-
on where always 70% to 80% of the floodplain is to 
be found. The population in the five northern cercles 
declined. In this region the floodplain covered 27% 
at a high flood and 16% in years with a low flood. 
This suggests a relationship between depopulation 
and reduced flooding in the Inner Niger Delta.

Temporary lakes and depopulation
The depopulation of the northern Inner Delta is not 
only related to the flooding, but also to the extent to 

which temporary lakes are filled by the crue. Apart 
from the three central lakes (Débo, Walado and 
Korientzé), all other permanent lakes are found in 
the northern half of the Inner Delta (Figure 3.1 in 
chapter 3). Although the lakes are called permanent, 
most fall dry after floods of 400 cm and less at Akka. 
In fact, only the three central lakes (Lac Korientzé in 
the Mopti cercle and Lac Walado-Débo in the cercle 
de Youvarou) and Lac Horo in the north (cercle de 
Goundam) have been permanently filled. At high 
water level of 500 or 600 cm, all permanent lakes 
are filled and the total surface of permanent water 
bodies is 2-4 times larger than usual (see Fig. 4.3). 
The lake surface can grow as much as 10-20 times 
in Niafunké, Gourma and Goundam. As a result, at a 
high water level the largest permanent lakes are no 
longer to be found in the region of Mopti, but in 
Goundam and Niafunké. To fill these lakes the flood 
has to surpass a critical level. Therefore, especially 
for many inhabitants of the regions of Niafunké and 
Goundam, a difference in the flood level of 10 - 20 
cm can be crucial.

This critical threshold is clearly demonstrated 
by Lac Faguibine. Satellite images and aerial pho-
tographs show that this lake was filled with water 
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in most of the years before 1976. Since then, the 
lake was completely dry in 21 of the following 28 
years. In two years (2000 and 2001), the water level 
was just high enough to enter the lake. Yet, only a 
limited portion of the lake was covered with water. 
The maximal water level in these two years was 465 
- 470 cm at Akka. Apparently, this is the critical mini-
mal water level for Lac Faguibine. Indeed, when the 
water level in Akka rose to 485 - 534 cm in 1994, 
1995, 1998, 1999 and 2003, a substantial part of 
Lac Faguibine was filled with water. In case of the 
presence of the Fomi dam, Lac Faguibine would have 
received water only once instead of five times during 
the last 28 years (Fig. 4.19). Without the Office de 
Niger and Sélingué, there would have been water in 
Lac Faguibine for at least seven years.
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Fig. 4.2. Flooded surface divided by cercle (km2 top and 
% bottom) at different water levels (Akka, cm), based 
on the water maps (Figure 3.5; incoming water only). 
The surface at 625 cm is based on Figure 3.1.

Fig. 4.3. Surface of the permanent water bodies in km2 
at low and high floods for 10 different cercles. The 
ratio of the surface at high and low floods is shown on 
the right side of the graph. 
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    4.4 Conclusions

Maiga et al. (2002) concluded that since the Great 
Drought the people of the Inner Delta have become 
more mobile. There is a greater mobility within the 
Inner Delta, but also from and to the Inner Delta. 
During the Great Drought many people from the 
Inner Delta emigrated to neighbouring countries. 
It is tempting to speculate about the possible effect 
of Sélingué and Office du Niger on the decision of 
people in the different cercles to leave and start a new 
life in a nearby town, elsewhere in Mali or abroad. 
To answer this question, it is necessary to investigate 
whether the production of fish, livestock and cereals 
is related to the flood level and if so, to what degree 
the reduction in flooding due to Sélingué and Office 
du Niger has reduced production. This will be the 
topic of the following chapters.

For the time being, the above evaluation on 
the relationship between flooding and population 
growth has led to the following findings:
•  The population in Mali has increased with 2.4% 

per annum during the last 35 years, but there 
was a decrease in the population in the region of 
Tombouctou (northern half of the Inner Delta) 
and an increase of only about 1% in the region of 
Mopti (southern half of the Inner Delta).

•  The rural people in the Inner Delta moved to towns 
in the Inner Delta. In 1976, 13% of the population 
was urban. This gradually increased to 19% in 
1998. The rural population in the northern Delta 
decreased in the same 22 years from 439,000 to 
383,000 people.

•  The Great Drought has been one of the causes of 
rural depopulation in the Inner Delta. During these 
years, farming in the semi-arid zone was hardly 
possible and there was no vegetation for the cattle 

to graze. Besides the lack of rain, the decrease in 
the surface of the floodplain was another potential 
reason for people to leave the Delta.

•  The people in the northern Inner Delta suffe-
red more from the reduced flood level than the 
people in the southern part. Firstly, 70-80% of 
the floodplain is found in the region of Mopti, 
independent of flood level. In contrast, 27% of the 
floodplains are found in the region of Tombouctou 
at a high flood, but this decreases to 16% at a low 
flood. Secondly, apart from the three central lakes, 
permanent lakes are all located in the region of 
Tombouctou. Most of these lakes remain dry in 
years with a low flood, but after a high flood, 
permanent lakes in the region of Tombouctou 
encompass over 1,600 km2. Due to low floods, 
this rarely occurred during the last 25 years. Lac 
Faguibine was (partly) filled with water during 5 
of the last 22 years; without Office de Niger and 
Sélingué this would have been seven times. If there 
had been a Fomi dam, the lake would have con-
tained water only once.


