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•  When respecting a minimal required flow during 
the critical étiage, necessary to avoid problems 
downstream, the water intake already reached 
its maximum during dry years in the current 
situation. Therefore, a substantial future expansion 
is not possible with Sélingué as a sole reservoir. As 
proposed in other studies a further expansion is 

still possible, at the current water intake, with better 
water management and adapted crop schemes. 

•  Other important constraints are the degradation 
of soils and vegetation, the growing demand for 
wood and the increasing conflicts between farmers 
and cattle herders. Moreover, the populations 
in the zone of the Office du Niger are facing 
severe health problems, which are related to the 
omnipresence of shallow stagnant water and the 
deplorable sanitary conditions. 

•  The ecological values of the irrigation zone have 
been underexposed up till now. Attention has 
been paid largely to negative aspects such as crop 
damage and the development of intruding species 
such as Typha and Water Hyacinth. Ecological values 
may, however, constitute a worthwhile theme for 
future developments in which the important 
function of several bird species as biological pest 
controllers are also appreciated.



210   Ecological evaluation of dams and irrigation in the Upper Niger Natural versus man-made wetland habitats    211

12

  12.1 Introduction

The ecological effects of hydrological changes in the Upper Niger Basin have 

a far-reaching scope. The basin serves a number of functions at a regional and 

national level, most of which directly affect the welfare of people in Mali. 

Ecological changes in the Inner Delta also have an international aspect. In the 

Netherlands, for example, several governmental programmes are running to 

protect breeding waterbirds and endangered marshland birds. These programm-

es amount to some tens of millions of euros per annum. The species, which are 

supposed to benefit from these actions, are to a large extent African migrants, 

which stay the non-breeding season in the Sahel. The above-mentioned efforts 

are in vain when mortality during the non-breeding season, i.e. on their staging 

sites and during migration, systematically exceeds recruitment in the breeding 

season. A successful stay of these waterbirds in the Inner Delta depends on the 

hydrological and related ecological conditions. There are thus multiple reasons 

why ecological changes in the Inner Delta deserve international attention. 

In this Chapter we look at ecological changes in the Upper Niger Basin, resulting 

from hydrological interventions. Section 12.2 covers the changes in habitats, 

including natural and man-made wetlands. In Section 12.3 we examine the 

impact of reduced flooding in the Inner Delta on the population levels of water-

birds and other fauna. In that Section we also introduce a minimum required 

flow, representing the minimum river flow during the low water season to avoid 

extreme low water levels in the central lakes in the Inner Delta. The conclusions 

of this Chapter are given in Section 12.4.

Eddy Wymenga 
Jan van der Kamp
Bouba Fofana
Leo Zwarts

ECOLOGICAL EVALUATION OF DAMS 
AND IRRIGATION IN THE UPPER NIGER
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    12.2  Natural versus 
man-made wetland habitats

The term habitat refers to the natural environment of 
plants and animals and goes beyond the vegetation in 
a narrow sense. Some species are specifically related 
to habitats, during their complete life or during a 
part of their lifecycle. Exemplary in this respect are 
bourgou fields, which are indispensable for fish fry 
as a nursery habitat providing protection and food 
(Bacalbasa-Dobovrici 1971 cited in Welcomme 
1986, Paugy & Lévêque 1999), and flood forests 
being essential as breeding habitat for colonial 
waterbirds. A first step in this ecological evaluation is 
a survey of the changes of habitats and their quality. 
In this Section we demonstrate how floodplain habi-
tats in the Inner Delta are under pressure because of 
hydrological changes in the basin. We also show that 
man-made wetland habitats - irrigated ricefields and 
reservoirs - do not compensate for a loss in natural 
floodplain habitat, because of differences in natural 
values. 

Changes in surface area 
Interventions in the Upper Niger basin, such as water 
retention by dams or extraction by irrigation, result 
in a reduced river flow (Chapter 2.5). This leads to 
a smaller inundated surface area (Chapter 3.6) and 
a shorter duration of flooding (Chapter 3.7), which 
particularly affects habitats that require extreme 
flooding conditions. In the Inner Delta these are - 
from low to high in the inundation zone - low lying 
grasslands, floating bourgou fields, Wild rice fields 
(oryzaies) and flood forests of Acacia kirkii (Chapter 
6.3).

Using the flooding model (Chapter 3.5) and veg-
etation map (Chapter 6.3), we evaluated surface areas 
of the main habitat types under different scenarios 

(Table 12.1). The change in surface area of habitats 
is not proportionate to the change in the inundated 
area, as already shown in Chapter 7.3 for bourgou 
and in Chapter 8.3 for rice. In the baseline scenario 
(scenario 0) the area of floodplain habitats would 
have been considerably larger, though this could not 
be quantified for all main habitats. The impact on 
flood forests, for instance, is difficult to assess using 
this approach (Chapter 6). However, we do know 
that in former years with high floods the forested 
area was substantially larger (Chapter 9, Wymenga et 
al. 2002). In the southern Inner Delta, for instance, 
the shifting of rice fields to low-lying places in the 
inundation zone was realised by removing flood for-
ests (Chapter 8.3). This also might have occurred in 
an undisturbed situation, but the chances of recovery 
of flood forests would have been larger under that 
scenario. As Table 12.1 shows, bourgou is the habitat 
being mostly affected. Compared to scenario 0 the 
proposed Fomi dam will even reduce the surface area 
of optimal bourgou fields with 68.6% (which is 62% 
relative to the present situation).

The hydrological structures in the Upper Niger 
also created (or will create) new wetland habitats 
(Chapters 10 and 11). It concerns reservoir lakes due 
to the dams at Sélingué and Fomi, the irrigated areas 
themselves, and the stagnant Fala marshes in the irri-
gation zone of the Office du Niger. The irrigated area 
at Fomi, in case the Fomi dam were build, is planned 
at 300 km2 (Chapter 2.3). Comparing the total loss 
of inundated surface area (second row Table 12.1) 
with the total of man-made habitats (lower rows), 
we conclude that due to Office de Niger and to 
Fomi, new wetland habitat is created but that this 
did not compensate for the loss in wetland habitats 
downstream.

The habitat changes as a result of dams and water 
extraction in the Upper Niger Basin is no isolated 
case. Keddy (2002) shows how hydrology and fer-
tility are two key factors that determine the kind of 
wetlands that occur in a landscape. He also points 
to the fact that the natural variety of conditions, 
including those with high flood levels and low fer-
tility, is disappearing. In many wetlands in the world 
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wetland communities become dominated by Typha 
spec. The construction of dams and the deposition 
of nutrients are two of the main processes behind 
this (Keddy 2002). This is also what happened in the 
Senegal Delta, where the construction of dams, in 
combination with eutrophication (drainage water of 
irrigation schemes), has resulted in a change from 
floodplain habitats to Typha-vegetations (see refer-
ences in Peeters 2003). On a much smaller scale this 
process occurred in the Fala area in the Office du 
Niger zone. Under these more or less stagnant and 
eutrophic conditions other “pest” plants flourish 
(see Box 12.1). In the Inner Delta Typha rarely occurs, 
although IUCN (1989) reports “typhaies” in Lac 
Horo and in former times in the lakes Aougoundou 
and Faguibine. The more general phenomenon of 
reduction in flood dynamics has taken place in 
all major river systems in the Western Sahel zone. 
Hydrological structures in the Senegal (Diama and 
Manantali dam), the Bénoué (Lagdo dam) and the 
Chari-Logone (Maga dam, SEMRI I, II) have strongly 
reduced flood dynamics and consecutively the sur-

face area of floodplain habitats in these areas. In all 
these case other cascading effects have been reported 
(Loth 2004, Ngounou Ngatcha et al. 2002. Peeters 
2003, Scholte et al. 1996). 
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Table 12.1. Average surface area (km2) of main wetland habitats in the Inner Niger Delta, Sélingué and the Office du 
Niger irrigation zone in four scenarios. For grasslands and flood forests only a qualitative indication can be given. 
Between brackets the proportional change is given compared to scenario 0. The surface of optimal habitat for bour-
gou and rice is derived from data given in Chapters 7.3 and 8.3.
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Obviously, the characteristic floodplain habitats are 
under pressure in the Western Sahel zone, in favour of 
irrigated cultivations. Relatively recently, though, one 
has started with partial restoration of floodplain habi-
tat, by restoring flooding conditions. Restoration pro-
jects in the Waza Logone floodplain and the Diawling 
National Park (lower Senegal delta) are encouraging. 
The results, however, are variable and dependent on 
local circumstances and human pressure on the newly 
restored habitats (Hamerlynck et al. 2002, Scholte et al. 
2000a-b, Loth 2004, Hamerlycnk & Duvail 2003). 

Comparing densities of waterbirds
In the framework of this study a series of plots was 
sampled on densities of waterbirds (Appendix 8; 
van der Kamp et al. 2005). Based on these data we 
compare irrigated ricefields in Sélingué and Office 
du Niger, with bourgou and ricefields on the flood-
plain in the Inner Delta (Fig. 12.1). Bird densities 
as well as species diversity are (considerably) higher 
on the floodplain. Most bird species were found in 

the bourgou field (46). The number of species in 
ricefields is relatively low and about the same for 
the three areas: the Inner Delta (27), Sélingué (32) 
and Office du Niger (23). The overall bird density in 
ricefields on the floodplain is much higher than that 
of irrigated ricefields. The higher densities on the 
floodplain (for other main habitats see Fig. 9.7) par-
ticularly concern waders and the group of (mostly 
piscivorous) cormorants and herons, and ibises. For 
passerines, to which the Yellow wagtail is contribut-
ing most, the differences are less pronounced.

The large difference in bird density between habi-
tats, combined with the habitat change (Table 12.1), 
means that dams and water extraction result in a con-
siderable loss of suitable waterbird habitat. In order 
to compare the scenarios with each other, we used 
a quantitative score, incorporating the international 
importance of the Inner Delta and the irrigated areas. 
In Table 12.2 this is illustrated for Grey Heron Ardea 
cinerea and Wood Sandpiper Tringa glareola. Using the 
mean bird densities, an estimation was made of the 
total numbers present in each scenario, based on the 
surface area per habitat in Table 12.1. This calculation 
was done separately for optimal bourgou and rice 
fields on the floodplain (mean densities in Appendix 
8), the irrigated area at Sélingué (Table 10.1), the 
irrigation zone of the Office du Niger (Table 11.1) 
and the planned irrigation scheme at the Fomi dam 
(scenario 3). As bird density for Fomi the mean was 
taken of Sélingué and the irrigation zone of the 
Office du Niger. 

The resulting figures for both species are given in 
the Table 12.2 in column “Est. Number”. Next, we 
determined how many times the 1% criterion of the 
Ramsar Convention was exceeded. This score is also 
presented as an index in Table 12.2, setting the base-
line scenario (0) at 100. The results show the impact 
of the different scenarios for the floodplain habitats 
(loss) and the irrigated areas (gain) separately. Mark 
the difference between the species: Wood Sandpiper 
profits much more from man-made irrigated rice 
fields than Grey Heron. This also applies to other 
abundant species in irrigated areas, such as Yellow 
Wagtail and Cattle Egret Bubulcus ibis.
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Fig. 12.1. Average density (n/km2) of waterbirds 
and wetland related species in irrigated ricefields in 
Sélingué, the Office du Niger irrigation zone (ON rice) 
and in rice and bourgou fields on the flood plain in 
the Inner Delta (DIN). All data are from the period 
December-March 2002-2003 and 2003-2004. Number of 
plots sampled 330 (Sélingué), 716 (Office du Niger), 64 
(rice in the Inner Delta) and 327 (bourgou in the Inner 
Delta).
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Table 12.2.  Indicative valuation of scenarios based on waterbird densities. For each scenario, and separately for bour-
gou & rice fields in the Inner Delta and irrigated areas upstream, the estimated number, number of times the 1%-
criterion is exceeded (score) and a corresponding index is given for Grey Heron Ardea cinerea and Wood Sandpiper 
Tringa glareola. A same calculation was done for all waterbirds for which the overall index is given in the right 
column. Estimated numbers are calculated from mean bird densities from December-March (Table 10.1, 11.1 and data 
in Appendix 8) and the surface area of relevant habitats from Table 12.1. As 1% criterion for the Grey Heron the 
mean is taken of West- and East-European 1% criteria (2,200-2,700 birds; see Table 9.3).

A similar calculation was done for all waterbird spe-
cies. All these different indices were taken together 
to calculate an overall index (given in right column 
in Table 12.2). As an indicator of ecological effects 
this index has many shortcomings, since it is only 
based on waterbird densities in a limited set of habi-
tats, it does not cover the full array of species and it 
neglects important underlying biological processes 
(see Section 9.3). It does, however, provide a tool to 
compare the scenarios with each other. The results 
shows, that due to the dam at Sélingué and the irri-
gation zone of the Office du Niger the index declines 

to 93.4 and 87.9 respectively. The index downstream 
is reduced nearly by half if the Fomi dam were build. 
With respect to the present situation this is a loss of 
36%. The quantitative valuation, however, also makes 
clear that the value of man-made irrigated areas is 
only a fraction of floodplain habitats and obviously 
does not compensate for the losses downstream. 

Invasive species

Under natural conditions permanent water bodies in the 
Western Sahel zone are not or hardly found, apart from flo-
wing rivers and connected lakes. With the coming of irriga-
tion works and reservoirs this has changed. These permanent 
water bodies with a more or less stagnant water table, not 
drying out during the hot dry season, offer ample opportu-
nities for invasive species. Today, Water Hyacinth Eichhornia 
crassipes, Kabila Weed Salvinia molesta, Water Lettuce Pistia 
stratiotes and Red Water Fern Azolla filliculoides are wide 
spread, everywhere where man-made hydrological changes 
result in permanent and stagnant water conditions. Also 

Cat’s tail Typha australis flourishes under these circumstan-
ces. As invasive species compete with indigenous species and 
obstruct waterways and irrigation canals, they are often 
considered as pest plants. In Sélingué and the irrigation zone 
of the Office du Niger some of these species are abundantly 
present. In the Inner Niger Delta, on the contrary, they are 
rarely found. Water Hyacinths do occur, however, since 2002 
on Lac Fati, nowadays having a flood-controlling water 
inlet (dam). Water Lettuce is present in the flood forest of 
Dentaka, where it profits from the fertile conditions near 
the breeding colonies of waterbirds.

Box 12.1



218   Ecological evaluation of dams and irrigation in the Upper Niger

    12.3  Effects on 
population level

This study and the work of Orange et al. (2002) 
show that the Inner Niger Delta is a flood-depen-
dent system in all its aspects, adapted to the dynamic 
“flood pulse” (Arfi 2002b, see also Junk et al. 1989). 
At high flood levels food resources are amply availa-
ble, which results in high levels of biological produc-
tion (primary production, fish, livestock, and other 
fauna), a high recruitment and low mortality. When 
floods are low the reverse happens. The surface area 
of inundated floodplains decreases and consequently 
feeding conditions are getting worse on all levels of 
the system. In particular during the lowest floods 
there is growing competition for food resources, 
concentrated around the last remaining wet spots. 
The limits to the available food have an impact on 

recruitment and mortality of many organisms. Under 
such extreme conditions human exploitation is also 
concentrated, resulting in overgrazing, depletion of 
fish stocks and increased exploitation of waterbirds. 
In this way, flood reduction might lead to lower 
population levels of, for example, birds. This will be 
further explained in the next Section. 

The depletion of natural resources during periods 
of low flood levels, by human local populations, is 
unsustainable. However, they hardly have alterna-
tives for it. As a consequence they are locked in a 
vicious circle of poverty since overexploitation also 
reduces the chances of recovery of these resources. 
Overgrazing for instance, especially grazing the 
young sprouts, hampers the regrowth of bourgou 
fields (Chapter 7.3). Forests of Acacia seyal, which 
occupy the higher levels in the inundation zone, also 
are affected in this respect. Zwarts & Diallo (2002) 
showed that in the early 1980s still large forested 
areas where present north of Akka. One would expect 
these forests to regenerate on lower elevations during 
periods with low levels of flood, since the higher 

parts of the inundation zone become unsuitable (too 
dry). However, heavy grazing prevents such a shift, 
while at the same time the existing forests are being 
cut or die. Nowadays the A. seyal forests north of Akka 
have nearly vanished.

Recruitment and mortality in relation to 
reduced flooding
The variation and distribution in numbers of water-
birds and the occurrence of other fauna in the Inner 
Delta is largely determined by flood performance 
(Chapter 9; van der Kamp et al. 2002a,b). As illustrat-
ed in Chapter 9, recruitment of resident breeders is 
positively related to the inundated surface area, pro-
bably with feeding conditions as underlying factor. 
Mortality of staging waterbirds shows a similar, but 
negative dependency. Reduced flooding thus has a 
negative effect on recruitment and results in a higher 
mortality.  Since recruitment and mortality directly 
translate into numbers of individuals, reduced flood-
ing leads to lower population levels.

The average reduction of the flood peak by Sélingué, 
the water intake by the Office du Niger and the 
planned Fomi dam is 15, 7, and 45 cm respecti-
vely (Chapter 3.6). Note that these reductions have 
most effect in years with low floods (Table 3.4). 
To illustrate the effect of flood reduction, we use 
the reproduction of the Kittlitz plover, expressed as 
the proportion of juveniles in the population (Fig. 
9.10). The annual proportion of juveniles in recent 
years varied between 4 and 15%. The reproduction 
would have been 1.5 to 4% higher without the 
dam at Sélingué and the water intake by the Office 
du Niger. In case the Fomi dam were build there 
is a reduction of 9,2%, on average. In the current 
situation reproduction reaches critical levels below 
flood levels of about 440 cm. When the Fomi would 
be in operation, such low levels will be reached more 
frequently. Similar calculations can be made for the 
other relationships found in Chapter 9. The Fomi 
dam therefore is expected to have a severe impact 
on population levels of species as Long-tailed cor-
morant, African darter (Fig 9.9), Kittliz plover, and 
a wide range of heron and egret species. This may 

also put the breeding colonies of cormorants, ibises, 
herons and egrets at risk.

Timing of pre-migratory fattening
The timing of migration of Palearctic waterbirds 
needs special attention. Waterbirds in the Inner 
Niger Delta congregate in the Walado Debo-com-
plex during the ‘décrue’ to feed on fish and benthic 
fauna in shallow water (Chapter 9.3). Van der Kamp 
et al. (2002b) showed that the harvestability of the 
benthic fauna depends on water level. Only a frac-
tion of the total food resources are actually available 
for birds, because of the fast rate of decreasing water 
level (ca. 5 cm daily). As soon as the low-lying banks 
become exposed the benthic fauna – snails, bivalves, 
etc. – dies in the hot climate, and is not consumed 
any more. During most years the waterbirds succeed 
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in profiting from these food resources in February-
March and fatten up for their long-distance migra-
tion to the northern breeding grounds. However, at 
very low flood levels the availability of these food 
resources does not coincide with the period of pre-
migratory fattening. Hence, birds may fail to fatten 
up for migration with extreme mortality as a result 
(Fig. 9.11, Chapter 9). Responding to a low flood 
level by advancing the onset of migration is no 
real option. The timing of migration, and thus the 
moment of fattening, is fixed since the birds have to 
arrive at a certain time in their breeding areas. 

The significant reduction of flood level by the 
planned Fomi dam (on average 45 cm) increases 
to 60 cm in years with low floods (Table 3.4). This 
enhances the chance that the timing of migration of 
Palearctic waterbirds will run out of phase with the 
short period during which food resources are avail-
able in the Walado Debo-complex. This may have far-
reaching consequences for these migrants. Further 
research is needed to define the critical limits of this 
“migration window”.

Overexploitation and minimum required flow
A critical period during the year is the ‘étiage’, the 
period with the lowest water levels. This period is 
roughly extending from mid March to the end of 

June. During the étiage, water bodies in the Inner 
Delta are very scarce (Fig. 3.5) and consequently 
food resources are low. A distinct feature of a flood-
pulse system is the adjustment to highly dynamic 
flooding conditions and the ability to recover after 
drought periods (e.g. Arfi 2002b). Exemplary in 
this respect are the flood forests of Akkagoun and 
Dentaka which, when protected from grazing and 
cutting on the initiative of the IUCN, showed a 
spectacular recovery since 1987 (Beintema et al. 
2002). In addition, the restoration project in the 
Waza Logone floodplain demonstrated the capability 
of regeneration after (partly) restoring the flooding 
conditions (Scholte et al. 2000a, 2000b, Loth 2004). 
Extreme drought periods and subsequent recovery 
are a recurring phenomenon in the Sahel (e.g. during 
1910-1914 and the early 1940s). Recovery in our 
times, however, is heavily impeded by human pres-
sure. This is an enormous difference between the past 
and the present. 

In the present situation there is an extreme fishing 
pressure in the Walado Debo-complex, when water 
levels are very low during the étiage (own observati-
ons, Quensière et al. 1994). In short term this provi-
des extra income and food, but in the longer run it 
is detrimental for fish stocks, and consequently for 
dependent organisms. Also other food resources are 
heavily exploited (e.g. by concentration of grazing 
livestock) and the survival of waterbirds and other 
organisms is at risk. Therefore, we advocate the 
necessity of a minimum required flow downstream of 
Markala to avoid excessive and unsustainable deple-
tion of natural resources.

An indication for a minimum required flow can be 
obtained from the water levels during the étiage. The 
flood level in the Inner Delta is at its minimum in 
June. There is a linear relationship between the water 
level in Akka in June and the combined flow of the 
Niger at Ké-Macina and the Bani at Douna in May:
Akka = 0.565 x flow +62,

where:

Akka = water level (cm) in June

flow = river discharge of Bani+Niger in May , m3/s

According to this function, the water level at Akka is 
0 cm at a flow of 110 m3/s. The water level decreas-
es to –20, –40 and –60 cm at a flow of 75, 39 and 
4 m3/s respectively. In years when the water level 
decreases to –40 cm (such as occurred in 1984 and 
2003), Lac Walado looses its connection with Lac 
Debo and runs dry. The average river flow of the Bani 
in May amounts to only 22 m3/s, on average, which 
is low compared to the average flow of the Niger in 
May: 110 m3/s. Hence the contribution of the Bani 
to a required minimum flow in dry years is insig-
nificant. To prevent that Lac Walado will fall dry, a 
minimum required flow of 50 m3/s is required.

Fig. 12.2 demonstrates that flows below 50 m3/s 
were not exceptional before 1982, when the Sélingué 
reservoir dam became operative: in 18 years of 74 
years, the flow in May was below 50 m3/s. After 
1982, with the releases from Sélingué, the river flow 
at Koulikoro was never lower than 113 m3/s, thus far 
above the required minimum. However, the current 
water intake by Office de Niger in May amounts to, 
on average, 84 m3/s (Chapter 11.5). When this water 
loss is substracted from the river flow at Koulikoro, 
the river flow in May appeared to have been below 
50 m3/s in 6 of the 23 years since 1982 (Fig. 12.3). 

Hence, with the current water intake by Office de 
Niger, years with extremely low flood level in June 
occur as often as in the past. A further increase of the 
water intake at Markala in May, would imply a lar-
ger risk of unsustainable exploitation of the natural 
resources in the Inner Delta. 

A minimum required flow is not the only way to 
avoid excessive depletion of fish stock. Additional 
measures may include the introduction of protect-
ed fishing zones. Such zones are successful in the 
Chari river in Cameroun where they are introduced 
with support of the local communities (Anonymous 
2004).

Longitudinal fish migration
An issue not covered in this study, but important 
with respect to dams in the Upper Niger Basin, is 
longitudinal fish migration. This migration enables 
fish to occupy different habitats during the flood 
cycle and avoid unfavourable conditions. Daget 
(1954, 1957) paid specific attention to fish migra-
tion in the Upper Niger Basin. Some species move 
upstream at the beginning of the flood to spawn in 
upstream riverine floodplains. Daget (1952, cited in 
Welcomme 1986) mentions dry-season movements 
of some species, especially of Brycinus leuciscus which 
migrates upstream from the central lakes as the water 
recedes. Before the Markala dam was built, this spe-
cies was reported to migrate distances up to 400 km. 
According to Laë (1995) the dams do not affect the 
reproduction of many fish species since spawning 
areas are situated downstream. For a number of 
species, however, the upward migration is disrupted, 
and reduction in species is mentioned for Gymnarchus 
niloticus, Polypterus senegalus and Gnathonemus niger.

It is common knowledge that (longitudinal) fish 
migration is blocked by dams. The current dams may 
affect fish production in the floodplain (Chapter 5), 
but the few available studies do not report that they 
are detrimental for fish populations in the Upper 
Niger Basin with respect to migration (Laë 1992a, 
1992b, 1995, Quensière 1994). This may change, 
however, when new dams are built. Specific research 
related to this subject seems a necessity.

Fig. 12.2. The cumulative frequency distribution of the 
river flow in May at Koulikoro in two periods: 1907-
1981 and 1982-2004. Since Office de Niger takes at 
Markala in May, on average, 84 m3/s, the yellow line 
shows the flow since 1982 downstream of Markala. 
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    12.4  Conclusions

•  The realised and envisaged construction of dams 
in the Niger river has a significant negative impact 
on valuable floodplain habitat in the Inner Niger 
Delta. Construction of the Fomi dam will reduce 
the surface area of floating bourgou fields in the 
Inner Delta with approximately 60%. Bourgou 
fields are a key habitat in the floodplain for people, 
fish and birds.

•  Newly created man-made wetlands upstream, 
consist of irrigated rice fields, lakes, and swamps 
with near-stagnant water tables. They do not com-
pensate for the loss of valuable floodplain habitat 
downstream. The ecological quality of bourgou 
fields, in terms of species diversity and numbers 
of waterbirds, is many times larger than that of 
man-made habitats. Ecological valuation shows 
that the latter habitats may only  compensate a few 
percent of the value which will be lost by creating 
the Fomi dam.

•  Given the strong relationship between flood levels 
and reproduction of African waterbirds the con-
struction of dams results in lower reproduction. In 
case of the Fomi dam this will have a severe impact 
on the population of species as Long-tailed cormo-
rant, African darter, Kittliz plover, and a wide range 
of heron and egret species. The largest - and one of 
the last - breeding colonies of cormorants, ibises, 
herons and egrets in West Africa will we pushed to 
the edge of extinction.

•  Similarly, the realised and envisaged dams lead to a 
higher mortality of staging waterbirds. This is par-
ticularly critical for several species for which the 
environmental conditions in the Inner Delta play a 
crucial role in determining the population size. 

•  The reduction of flood level by the planned Fomi 

dam increases the chance that the timing of migra-
tion of Palearctic waterbirds will run out of phase 
with the short period during which food resources 
are available in the Walado-Debo-complex. 

•  At very low water levels, human exploitation of the 
natural resources in the Inner Delta may become 
excessive. To avoid unsustainable depletion of 
resources a minimum required flow downstream of 
Markala is advocated. This minimum flow is set at 
50 m3/s.


