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  6.4  Conclusions
Despite the uncertainties attached to the vegetation 
analysis and the fact that a number of additional steps 
can be made to improve our knowledge on changes 
in vegetation in the Inner Niger Delta, a number of 
conclusions can be drawn already.
•  There is a large seasonal variation in green bio-

mass, related to rainfall and flooding; this can 

reliably be described with the selection of two 
spectral bands of the satellite images (red and near 
infrared).

•  A vegetation map of the lower Inner Delta, on basis 
of the satellite image of February 2003, clearly 
shows the distribution of bourgou (mainly central 
part of the Inner Delta) and cultivated rice and 
wild rice (mainly southwestern part of the Inner 
Delta). 

•  The main vegetation types reveal a definite zoning 
in relation to water depth. Bourgou occurs where 
water depth exceeds 3 m. Dideré, wild rice and 
cultivated rice grow in about 2 m of water.
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  7.1 Introduction

Many millions of cattle graze on the southern fringe of the Sahara. Some 25 

years ago a Malian-Dutch research team working on the “Production primaire 

au Sahel (PPS)” confirmed what the herders already knew for ages. They discov-

ered that in the sub-arid zone grass cover is not luxuriant, but grass-stalks are 

lush. The scientists reported that grass is of a good quality due to high protein 

content and low presence of crude fibre. Therefore, digestibility of the grass for 

cows is high. The scientists also concluded that the herders made optimal use 

of the temporal and spatial gradients of grass quantity and quality by moving 

around with their cattle. After the first rains, it takes some time for the grass to 

germinate. Initially the young green grass has a very high quality, after which 

biomass further increases and quality declines. Recent research revealed that the 

inverse relationship between quantity and quality differs for sandy and clayish 

soils. Herders exploit this spatial variation by matching grazing patterns.

The main objective of this Section is to analyse how pastoralists, who always 

seem to be in a fragile equilibrium, depend on the flooding of the Inner Niger 

Delta. We investigate how the herds grow when the floods are good, and 

we will demonstrate the expected impacts of changes in water availability on 

livestock. This Chapter analyses the annual variation in the number of cattle, 

and shows whether this is related to variable flooding of the Inner Delta. Before 

the analysis is performed, it is necessary to investigate if there is a relationship 

between flooding and productivity of cattle. The key factor is the annual flood-

related variation in the food supply of cattle in the Inner Delta.

This Chapter is structured as follows. Section 7.2 describes the current situation 

regarding livestock in the Inner Delta in terms of data availability and the herd 

size. Section 7.3 covers the explanatory factors of changes in the livestock of 

the Inner Niger delta. Various aspects are discussed, such as impact of rain, 

availability of food for livestock, and overgrazing of vegetation. In Section 7.4 

the link between livestock and flooding during the Great Drought is analysed 

using a multiple regression between livestock and its main explanatory variables. 

From this latter analysis, production functions for the Mopti and Tombouctou 

regions are derived. The changes in livestock are simulated for four scenarios in 

Section 7.5. Conclusions are drawn in Section 7.6.

Hasse Goosen
Bakary Kone

LIVESTOCK 
IN THE INNER NIGER DELTA
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  7.2  Livestock in the 
Inner Niger Delta

Data availability
A wide range of livestock data of the Inner Niger Delta 
is available, partly on cercle level (annual reports of 
the Direction Générale de l’Elevage since 1980) and 
partly on regional level (annual reports of the DGRC 
and OMBEVI). We focus on the regions of Mopti and 
Tombouctou, because these regions are located wit-
hin the Inner Niger Delta. The two main sources of 

data are: (1) annual data of the Direction Générale 
de l’Elevage, and (2) annual reports of 1984-1999 of 
DGRC/OMBEVI. Although both sources differ slightly 
in the absolute figures of livestock, they are strongly 
correlated. For example, the number of bovines in the 
Mopti region for 1984-1999 as given by the two data 
sources generate a fit of R2 = 0.91. 

Missing data occur in time series and livestock 
type. For Tombouctou the sources are: Rapports 
annuels de la Direction Générale de l’Elevage, de la 
Direction Régionale de l’Appui au Monde Rural de 
Tombouctou and de la Cellule de Planification et de 
Statistique du Ministère du Développement Rural.

The most complete data is available for cattle, sheep 
and goats, hence our focus on these categories. For 
Mopti there is good information on cattle and total 
livestock. Cattle is a good indicator for total livestock, 
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as evident from the high correlation between both 
(R2 = 0.973).

Total stock
Fig. 7.1 shows the proportion and number of lives-
tock for different regions in Mali. Total livestock 
mainly consists of cattle (bovines), sheep (ovins) and 
goats (caprins). Fig. 7.1 also illustrates the relative 
importance of the regions of Mopti, Ségou and 
Tombouctou for livestock farming in Mali. Clearly, 
the three regions are the main centres of livestock 
in Mali. Fig. 7.2 shows the development of the total 
stock in two regions over 1982-2002. Although 
some data are missing, Fig. 7.2 shows the decrease 
of the stock after the severe drought of the early 
1980s.

    7.3  Explanatory factors 
of livestock changes

Rain and pastoralism in West Africa
Pastoralists obtain most of their sustenance from 
domestic animals, either as flesh, milk, blood or the 
sale of animal products. They mostly inhabit savanna 
and desert zones, which necessitates seasonal migra-
tions in search of water and pastures (Deshmukh 
1986). Pastoral nomads master a complex and harsh 
environment with marginal and floating resources. 
Pastoralists have become masters in insurance. Many 
tribes mix different types of livestock. If the rains 
or flood are good, cattle and sheep will do well. 
In times when flood and rain are poor, the hardier 
goats and camels will survive (Harrison 1987). To 
spread the risk over a larger area, herds are usually 
split between relatives or loaned to other families. 
To survive a period of drought, there is a tendency 
to maximize herd size (Harrison 1987). Periods of 
severe drought can wipe out large proportions of 
the stock. The bigger the herd, the higher are the 
chances of ending up with a viable population when 
times get better. Periods of drought take a heavy toll 
on livestock and pastoralists. The pastures and ponds 
dry up, distances between water sources increase 
and longer distances have to be crossed. Diminishing 
milk production leads to a shortage of food for the 
calves, and consequently calve mortality can increase 
to 36% in dry years (Harrison 1987).

The average rainfall in the semi-arid zone north 
of the Inner Niger Delta is 100 mm. Yet, the amount 
of rain is rather unpredictable. There is a chance of 
approximately 10% that the annual rainfall is less 
than half of this average. Further south, where the 
average annual rainfall is 750 mm, the probability 
that rainfall is less than half of the average is only 1%. 
Each year, herders in the Delta have to decide how far 

Fig. 7.1. Composition and relative importance of livestock in different regions of Mali, 1999. Source: Cellule de 
Planification et de Statistique du Ministère du Développement rural, Mali.
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Fig. 7.2. Total stock of cattle in three regions in 1977 
- 2001. 
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March, when the water begins to recede with 3 to 
5 cm a day, a rich food supply gradually becomes 
available. 

Because there are also many farmers in the Inner 
Delta, the herders are not allowed to enter the Inner 
Delta when the rice is not yet harvested (see Box 
7.1). As water levels fall, grass and Cyprus start to 
grow abundantly. These green meadows are an attrac-
tive, temporary grazing ground from late January 
until early May. The bourgou is harvested and fed to 
the cows later in the season. When the crue in July-
September submerses the floodplain, the herders 
gradually retreat to higher grounds where, due to 
rainfall, cattle can graze again on young grass.

De Leeuw & Milligan (1983) were the first to 
perform aerial counts of cows in the Inner Delta, 
i.e. between February 1980 and March 1981, cove-
ring the entire southern half of the Inner Delta. As 
shown in Fig. 7.3, which is based on the work of 
De Leeuw & Milligan (1983), during the décrue 1.2 
million of cows penetrate into the southern Inner 
Delta at high water from the ‘waiting zones’ along 
the flooded area. At low water levels, most of the 
cattle concentrates south of Lac Debo-Walado. Their 
counts confirmed what Gallais (1967) had already 
described: about 500,000 cows enter the southern 
Inner Delta from the south and the northeast while 
another 650,000 cows flow into the Delta from the 
north and west.

Depending on flood level, cows only graze in cer-
tain zones of the floodplain. De Leeuw & Milligan 
(1983) discovered that cattle grazes with a density 
of 100 animals per km2 and higher. According to 
their counts, about 400,000 sheep and goats migrate 
into the southern Inner Delta during the décrue. They 
move at a low pace and therefore lag behind the 
cows. Ultimately, they catch up with the cows and 
then graze in the same lower zone with a density of 
30 animals per km2 or more. As zebu-cows weigh 
250 kg, and goats and sheep about 20 kg, the total 
grazing pressure is equivalent to 26 tonnes/km2. 
This is high compared to an average grazing pressure 
of 2-4 tonnes/km2 on grassland in the western Sahel 
(Penning de Vries & Djitèye 1982).

north they will move at the beginning of the rainy 
season. After the short rainy season, the grass withers 
and the herders move south again. If they return not 
too early, their cows can graze in the agri-cultural 
zone. Cattle outside the Inner Delta survive the dry 
period feeding on stubble of rice, millet or sorghum, 
or on the savanna vegetation. Cattle in the vicinity of 
the Inner Delta, on the other hand, can feed on the 
dried-up floodplain. This also explains why of 60% 
of the five million cows in Mali are concentrated in 
the regions of Mopti and Tombouctou where the 
floodplain of the Inner Delta is located (see also Fig. 
7.2).

Food availability for livestock in the Inner 
Delta
The major part of the floodplain of the Inner Delta 
is covered by a floating aquatic grass species: wild 
rice Oryza longistaminata, floating rice planted for 
consumption (Oryza glaberrima) and two plant species 
locally known as didéré Vossia cuspidata and bour-
gou Echinichloa stagnina. The floodplain is covered by 
several meters of water and thus are inaccessible to 
cows during inundation. Due to the rain, however, 
the cattle has a good alternative, i.e. temporary grass-
lands in the surroundings. Between December and 
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The transhumance in the Sahel has been studied 
extensively. Also, many papers have been written 
on food supply for cattle on the floodplain of the 
Inner Delta. Hiernaux & Diarra (1983, 1986) and 
François et al. (1989) measured the seasonal varia-
tion in biomass bourgou. The biomass increases 
during the crue to reach a level of 20-30 tonnes dry 
mass/ha during the flood, of which around 5 ton 
consist of leaves and stems above the water table and 
15- 25 ton/ha of stems growing below the water 
surface. The contribution of the underwater stems 
of bourgou is substantial. Bourgou grows 3-4 cm a 
day during at least four months. Driven by the rising 
water level, it can form stems of 3-6 meter.

Because of its high productivity and nutritional value, 
local people plant bourgou. Yet, the digestibility 
varies during the season (François et al. 1989). Young 
sprouts that shoot in the dry period after the plants 
have been cut have a high quality. The productivity of 
these sprouts is estimated at 3-5 tonnes/ha of which 
85 - 90% is eaten by cows (Hierraux & Diarra 1986). 
During this period, the cattle ignores old stems of 
rice due to its poor digestibility. By burning the rice 
stems regrowth is stimulated. Still, due to the poor 
quality of rice stems, only 5-10% is consumed by 
cattle (Hierraux & Diarra 1986).

Planted bourgou grows at least 1 meter deeper 
than wild bourgou. By planting bourgou deep, 

Fig. 7.3. The movements 
of more than one mil-
lion cows in the sout-
hern half of the Inner 
Delta during the décrue. 
Source: De Leeuw & 
Milligan (1983).
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local people artificially increase productivity. The 
annual variation in productivity of bourgou has 
not yet been quantified. For several reasons 
it is likely that the flood level has a positive 
impact on the average productivity of bourgou. 
Firstly, as mentioned earlier, stems grow longer at a 
higher water level. Secondly, high water levels extend 
the duration of the flooding period, and hence incre-
ase the period of growth of the bourgou with several 
months (see Section 3.7).

Diarra & Hiernaux (1986) compared the producti-
vity of the major vegetation types in the Inner Delta 
for two years, 1982 and 1984. The flood in 1982 was 
rather low with a maximum of 406 cm at Akka. The 
1984-flood was even lower with a maximum of 336 
cm at Akka. The difference in vegetation was drama-
tic. The productivity of bourgou was reduced by 85% 
while rice production declined by as much as 90%.

Despite the limited information on the relation-
ship between plant productivity and flooding, it is 
still possible to make an approximation. The zoning 
of bourgou and other aquatic plants is not fixed. 
Using satellite images, Zwarts & Diallo (2002) sho-
wed that Lac Walodo was colonized by bourgou in 
1985 and 1986. During this period, the flood level 
had been low for number years. Apparently, it took at 
least one or two years for the bourgou to occupy its 
new depth zone. After a series of high floods in the 
early 1990s, bourgou disappeared from Lac Walodo 
because the lake became too deep for bourgou to 
survive. In the same period that bourgou settled 
in the lowest zone of the Inner Delta, elsewhere in 
the Delta much larger bourgou fields were replaced 
by didéré, a plant species growing in more shallow 
waters. These observations showed that the area of 
bourgou declines considerably with a sudden change 
in flood level. It takes one or two years before bour-
gou occupies its novel optimal depth zone.

By assuming that bourgou colonizes the optimal 
depth zone, the loss of bourgou habitat with a reduc-
tion of water level can be estimated. Most bourgou is 
planted at around 0 cm relative to the gauge in Akka. 
Given the average water level of 450 cm during the 
last 30 years, the optimal water depth for bourgou 
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is between 4-5 m. Most wild bourgou is found one 
meter shallower at a water depth of 3-4 m. Although 
bourgou can survive 5-6 m below the water surface, 
this depth is suboptimal as many bourgou plants 
drown. 

Using the digital elevation model developed in 
Section 3.5, the surface area of the optimal zone 
and the zone of shallow and deep bourgou can 
be calculated for each water depth. Fig. 7.4 clearly 
shows that the surface of suitable habitat for bourgou 
increases with flood level. The zone with the optimal 
depth starts to decline beyond a water level of 510 
cm. Moreover, if the water depth is less than 420 cm 
the surface of habitat of optimal bourgou habitat is 
100-200 km2 smaller per 10 cm reduction of the 
water level. At a water level of 340 cm nearly all 
bourgou habitat is too shallow to be optimal. This 
explains why, during the Great Drought, when the 
maximal flood level decreased to a level of 336 cm, 
bourgou lost its entire optimal habitat in the Inner 
Delta. 

The relation between surface of optimal bourgou 
habitat and maximal water depth at Akka for the 
range 320-530 cm is given with the equation:

When the floodplains during the décrue become accessible 
to livestock, the farmers still have to harvest their rice. Yet, 
herders have an interest in arriving as soon as possible on 
the immersed floodplain because the quality of aquatic 
plants decreases within weeks as the heat scorches the ve-
getation. Obviously, farmers do not accept cows entering 
their rice fields and eating the rice crop before harvest. The 
Dina, the law introduced by the Peuls (see Chapter 4.1) in 
the 19th century, offered a compromise in these conflicting 
interests. Although the Dina lost its importance during co-
lonial time, it was decided at a meeting in 1966 to re-esta-
blish the Dina with regard to grazing of cattle in the Inner 
Delta. In the modern version it is not the Dioro but the 
High Commissioner of the Mopti region who coordinates 
the different parties. 

The annual meeting of stakeholders seeks to determine 
when cattle is allowed to enter the different zones in the 
Inner Delta. This meeting takes place before the start of 
the décrue, so that the ‘calendrier de déplacement’, also 
known as ‘calendrier de traversées’ or ‘calendrier de la 
campagne des bourgoutières’ can be ascertained based on 
the expected date that the floodplain becomes available, 
taking into account the effect of local rainfall.

The herders and their cows need to cross the river. There 
are 32 frequently-used crossings. The river-crossing is cele-
brated each year. Popular festivities are, for instance, ‘Jaaral 
jafaradji’ at Diafarabé and ‘Deggal diali’ at Dialloubé. The 
date at which cows are allowed to cross the river differs for 
the various official crossing-points. For example, Sendegué 
is usually a week or a fortnight later than Kontza. Because 
the floodplain in the southeast becomes available in ad-
vance of the floodplain in the central Inner Delta, access is 
already permitted in November in Diafarabé. Between 90 
to 110 days later, the area near Lac Walado-Debo is opened 
for grazing. When the rain starts, the cattle leaves the 
Inner Delta to graze on the grasslands. Normally the cattle 
is present in the Inner Delta until the end of June, but in 
dry years it stays longer.  

The entry dates also vary between years. After the low 
flood of 1984, cows were allowed to enter the floodplain 
around four weeks earlier compared to the high flood of 
1994. By comparing the dates of access since 1980 and the 
flood levels, it is clear that the entry date is not determined 
by the flood level alone. Each year, the stakeholders nego-
tiate fanatically about the calendar.

Source : Nouhoun Diakité (pers. comm.), Moseley et al. 
(2002).
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Fig. 7.4. The surface (km2) of the floodplain of the 
inner Delta where the water depth is 3-4, 4-5 or 5-6 m 
deep as a function of the water level in Akka. Bourgou 
occurs in all three depth classes, but the zone with 
4-5 m water is considered as optimal.

Prevention of conflicts between herders and farmers in the Inner Delta

Box 7.1
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y    = -0.0007x3 + 0.8506x2 – 331.27x + 41863                           7.1

(R2 = 0.993)

where:

y    = surface of optimal bourgou habitat (in km2)

x    = maximal water depth at Akka (in cm)

Overgrazing
The decline of bourgou during the Great Drought 
was not only due to the flood-related loss of habitat. 
Bourgou fields also disappear when there is too 
much grazing on the sprouts that start to grow in 
the dry season after the plants have been cut. By 
comparing satellite images from recent years, we 
reconstruct the relocation of bourgou fields in Lac 
Debo. When verifying the images with statement of 
local people, all vanished bourgou fields appeared to 
have been heavily grazed in the stage when the bour-
gou started to sprout. Local people are convinced 
that overgrazing is one of the main reasons of the 
disappearance of the bourgou fields from large parts 
of the lower Inner Delta during the Great Drought. 
If indeed overgrazing is a dominant factor in the 
growth of bourgou, the availability of bourgou is 
not only related to the current flood level, but also 
to the degree of overgrazing in the preceding year. A 
complicating factor in this hypothesis is the fact that 

bourgou is regularly (re)planted by the people since 
the early 1980s. 

It is clear that the ascertained decline of bourgou 
with 85% during the Great Drought is partly due to 
the low floods itself, by which bourgou lost most 
of its optimal habitat, and partly due to overgrazing. 
Consequently there was a huge reduction in the car-
rying capacity of floodplain for livestock.

Link between rain and floods  
One other difficulty arises when estimating the link 
between size of the herd and flood level in the Inner 
Niger Delta. From July to November, cattle depend 
on grasslands near the Inner Delta. When local rains 
are very poor, the physical condition of the cows is 
negatively affected. However, years with little rainfall 
coincide with low floods in the Inner Delta (Fig. 2.5 
and Fig. 2.6). Hence, it is difficult to split the effects 
of rain and flooding. There are two ways to unravel 
this problem. Firstly, the precise role of flooding can 
be verified in more detail by comparing the decline 
in cows during the Great Drought at the cercle level. 
Secondly, the relative impact of rain and flooding on 
the number of cows can be quantified by conducting 
a multiple regression analysis. Both approaches are 
explained in the next Section.

    7.4  Analysis 
livestock and flood

Decline of livestock during the Great Drought
Since 1980, counts of livestock per cercle are publish-
ed in annual reports of the Direction Générale de 
l’Elevage. Livestock is counted between October and 
February when livestock is compulsory vaccinated 
against pneumonia and plague. Table 7.1 compares 
the average number of cows in 1980-1982 to herd 
size in 1986 in the region of Ségou and Mopti and 
to the 1987-numbers in the region of Tombouctou. 
Note that the 1986-count was not available for the 
Tombouctou region. Fig. 7.5 shows the spatial distri-
bution of the information provided in Table 7.1.

In 17 out of 19 cercles a large decrease in the 
population was recorded. Similar counts for other 
regions in Mali showed that herders had moved their 
cattle further south. The highest number of cattle in 
southern Mali (i.e. Sikasso) was counted in 1985 and 
following years. In those years, herders moved even 
further south into northern Ivory Coast. This implies 
that the decline shown in Table 7.1 is partly due 
to a temporary shift of the transhumance towards 
the south. The main reason for the decline in cattle 
during the Great Drought, however, remains mass 
mortality of livestock. 

A number of additional observations can be made 
from Table 7.1 and Fig. 7.5.
• Because the irrigation by Office du Niger made 

the cattle in Niono less susceptible to drought, the 
number of cows increased in Niono. 

• The average decline in sub-arid cercles was much 
larger than in cercles with more rainfall. In 
Tombouctou, for example, the decline was 62.5% 
(i.e. from 1.1 million to 0.4 million cows). In 
Ségou, the decrease was 20.4% only (i.e. from 0.7 
to 0.55 million). Mopti was in between these two 

cercles with a decline of 51.9% (i.e. from 1.5 to 
0.7 million). 

• Compared to its surroundings, the Inner Delta 
experienced a smaller average decline. The decline 
of cows in four cercles in the region of Mopti 
outside the Inner Delta (Bandiagara, Bankass, 
Douentza and Koro) was 67.3% (i.e. from 0.83 
to 0.27 million cows) against 32.6% for the cercle 
inside the Delta (i.e. from 0.66 to 0.45 million in 
Djenné, Mopti, Ténenkou and Youvarou).

• The decline was much larger in the northern part 
of the Inner Delta than in the southern part. As 
mentioned in Chapter 4, low flood levels affected 
the northern cercles within the Inner Delta more 
than the southern ones, not only because the 
shrinkage of flooded areas in the north was larger 
than in the south, but especially because the flood 
was insufficient to fill the permanent lakes. Before 
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Table 7.1. Number of cows in 19 cercles of the regions 
Tombouctou, Mopti and Ségou  in 1980-1982 (average 
of three years) compared to the population in 1986 
(Mopti, Ségou) or 1987 (Tombouctou). Source: Annual 
reports of the Direction Générale de l’Elevage.
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the Great Drought, the largest number of cows was 
found in the cercle of Gourma. Of these 0.5 mil-
lion cows, only 0.1 million remained immediately 
after the Great Drought. 

• The large decline of livestock outside the Inner 
Delta shows that poor rains during the Great 
Drought seriously impacted livestock. As herd size 
in the remaining floodplains of the Inner Delta 
declined much less, the importance of the inunda-
tion zone as a buffer against poor rainfall is clearly 
illustrated.

Regression analysis 
To determine the dependence of cattle on the 
availability of water, numbers of cattle have been 
correlated with several hydrological parameters. As 
most pastoral livestock in African regions depend on 
precipitation, rainfall is a plausible parameter to test 
for. However, the situation in the Inner Niger Delta is 
atypical in the sense that it has an exceptionally large 
inundation area. Nomadic pastoralists move into the 
delta when the flood arrives. Strong correlations 
between livestock numbers and river height and size 
of the inundation area are therefore even more likely 
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to be found as between livestock and precipitation. 
This hypothesis is tested in time-series regression 

between the number of livestock in the Inner Niger 
Delta and four hydrological parameters (i.e. rainfall, 
maximum water level at Akka, maximum inundation 
area, and duration of the flood based on river heights 
at Mopti), and with bourgou habitat. In running the 
regression for the five parameters, a distinction is 
made between the drought in the 1980s and the 
period of recovery after the Great drought, as the 
behaviour of the herds showed a completely different 
trend before and after 1987 (sees Fig. 7.2). 

The duration of the flood explains most of the 
variance in livestock populations (see Table 7.2). 
The longer the flood lasts, the higher the number 
of cattle, sheep and goats in the region. Next best in 
explaining the variance is the maximum water level 
measured at Akka. 
Because duration of the flood best explains changes 
in livestock numbers, this would also be the most 
appropriate variable to use in the simulation of the 
four scenarios. However, it seems a nearly impossi-
ble task to generate predictions based on hydrology 

with a temporal resolution of days. Therefore, we 
focus on the ‘next-best’ option by using the habitat 
suitable for bourgou as the explaining variable for 
estimating changes in livestock populations in the 
four scenarios. 

Production functions in the two regions
Production functions have been estimated for the two 
regions of Mopti and Tombouctou, which capture 
the relationship between numbers of livestock (cat-
tle and sheep/goat) and the surface area of optimal 
habitat for bourgou. Because the data make no dis-
tinction between sheep and goat, both are analysed 
under the same heading. Patterns were very irregular 
during the collapse in the early 1980s, all regression 
analyses are conducted for the ‘recovery-period’ after 
the drought of the 1980s. The production functions 
for the three regions are presented in Fig. 7.6. The 
plots of the subsequent productions are presented 
in Annex 7.

Fig. 7.5.  The % change in cattle population per cercle during the Great Drought; original data provided in Table 7.1.
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Table 7.2 Correlations of livestock with five parameters in two regions.
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Table 7.3. Production functions for number of livestock and area of optimal bourgou habitat.
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Tombouctou
In Tombouctou the effects are more profound. Table 
7.7 to Table 7.9 summarise the main results of the 
four scenarios for the three variables that were tested: 
area of bourgou, maximum water level at Akka and 
inundation area. 

Fig. 7.7 shows the calculated developments of the 
livestock populations over time for the different sce-
narios in Tombouctou. The actual number of lives-
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Table 7.6.Expected impacts of the scenarios on livestock in Mopti on the basis of the inundation area.

    7.5  Livestock farming 
under four scenarios 

The above production functions in combination 
with the estimated surface area of optimal habitat 
for bourgou, as described in Section 3.7, have been 
used to analyse the impact on livestock for the four 
scenarios. The analysis was repeated for two other 
variables, i.e. the maximum water level at Akka and 
the estimated inundated area, to check whether this 
would lead to different outcomes.

Mopti
The results for the region of Mopti are summarised 
in Table 7.4 to Table 7.6. If we compare a change 
from the present situation (Scenario 2) to a future 
where there is no more water taken from the Niger 
by the Office du Niger (Scenario 1), we find a minor 
increase of livestock in the region of Mopti (i.e. 
around 1% increase). Given the uncertainties caused 
by the imperfect correlation for these hydrological 
variables, this effect is negligible. When we move 

from the present situation to a scenario where both 
Office du Niger and Sélingué are absent (Scenario 0), 
an average increase of 5% in the cattle population is 
calculated. This increase represents the average incre-
ase in numbers of cattle, in 1987-2001. The increase 
is less significant for goats and sheep (i.e. less than 
2%). Finally, if we move from the present situation to 
a situation with the Fomi dam (scenario 3), a nega-
tive impact on livestock numbers of almost 5% are 
simulated, for cattle as well as goats and sheep.

Livestock farming under four scenarios    133
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Table 7.4. Expected impacts of the scenarios on livestock in Mopti on the basis of changes in the area of bourgou.
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Table 7.5. Expected impacts of the scenarios on livestock in Mopti on the basis of the maximum water level at Akka.

tock (from our data) is also indicated in the figures.
It appears that scenario 3 will have considerable 

impacts on sheep and goats in Tombouctou (10 to 
15%, Table 7.10). Although impacts on cattle are 
slightly higher in Mopti (a decline of about 4%) 
than in Tombouctou (about 2% decline), the over-
all effect seems small. However, during the Great 
Drought cattle numbers declined steeply (Table 7.1, 
Fig. 7.2). And although it may seem that scenario 3 
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Fig. 7.6. Trends in cattle (left) and sheep and goats (right) populations in the Mopti region as calculated from estima-
ted production functions and calculated impacts of the scenarios on the total area of bourgou.
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Table 7.9. Expected impacts of the scenarios on livestock in Timbouctou on the basis of the inundated area.
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Table 7.10. Summary of expected impacts of the scenarios on livestock in Mopti and Tombouctou on the basis of 
three variables.

Table 7.8. Expected impacts of the scenarios on livestock in Tombouctou on the basis of the maximum water level at 
Akka.
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Table 7.7. Expected impacts of the scenarios on livestock in Tombouctou on the basis of changes in the area of bourgou.


