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ABSTRACT

The Lake Taabo (lvory Coast, Africa) results of
the construction of the Taabo dam on the Ban-
dama River. The changes in the water level of
the 69-km? lake depend on 1) the rainfall linked
to alternating dry/wet seasons; 2) the extraction
of water for human uses; 3) the discharge of
water from the upstream dam and the volumes
tur- bined by the Kossou dam; 4) the various an-
thropic effects (discharge of untreated waste
water from towns and industries, and leaching
from agricultural land). The average concentra-
tions of nutrients (NH4-N: 1.1 mg/L, NO;-N: 1.62
mg/L, PO,-P: 10 mg/L, SiO,: 15 mg/L) and chlo-
rophyll a (from 4.8 to 16.5 pg/L, average 11.4
Hg/L) indicates some degree of eutrophication.
The cumulated effects that threaten the ecosys-
tem (degradation of water quality and eutrophi-
cation) are such that they are likely to interfere
with various water uses. In a context of growing
health and environmental concerns in Africa,
this study demonstrates conflicts between dif-
ferent uses of this water resource and the urgent
need for an appropriate policy including specific
monitoring of lake water quality, wastewater
control, and a programme to reduce agricultural
fertilizers.

Keywords: Conflicts over Water Use; Pollution;
Tropical Lake; Lake Structure

1. INTRODUCTION

The conflicts around water are not new. Water is a
valuable and essential natural resource, the quantity and
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quality of which are decisive factors for human and ani-
mal health [1]. Lake water is used for human and animal
consumption, for fishing, irrigation, transportation, the
generation of hydroelectricity, and for a whole range of
other domestic, industrial and agricultural uses. Lake eco-
systems are not only reserves of fresh water, they can
also act as foci around which human activities that can
stimulate and support regional economies [2] tend to
cluster. However, these activities may not all be mutually
compatible. The quality of the surface water is influ-
enced both by natural processes (soil erosion, rainfall,
evaporation...) and by human activities (agricultural, ur-
ban and industrial waste water) [3]. The exponential
growth of human populations, the development of inten-
sive agriculture and increasing industrialisation are the
main causes of the deterioration of water quality at all
levels. West Africa is currently experiencing a very real
problem of the overexploitation of hydrosystems, be-
cause urbanisation is concentrating populations beside
rivers and lakes. This kind of problem has occurred in
the basin of Komaduju river and of Lake N’Guru (Nige-
ria), Lake Diama (Senegal), and River Lumani (Burkina
Faso), where the waste water produced by the major cit-
ies and the increasing use of agricultural fertilizers has
contributed to a dangerous degradation of water quality,
and the spread of waterborne diseases such as onchocer-
ciasis and schistosomiasis [4,5].

The Lake Taabo region (Ivory Coast) is an example of
this. This hydro-electric dam located downstream from
the Kossou dam is exposed to the impacts of various
different anthropic actions, such as the generation of hy-
droelectricity, the discharge of unprocessed effluents
from the surrounding zones, the use of traditional fishing
methods, the leaching of agrochemicals... This lake is
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therefore exposed to severe anthropic pressure leading to
weakening of the ecosystem, and disruption of the bal-
ance between the various uses of water. In conflicts over
water use (Figure 1) it appears that socio-economic driv-
ers, the services expected, and the problems directly
linked to water use are both interdependent and contra-
dictory. This study, carried out on Lake Taabo reflects
these conflicts over water use in a region currently un-
dergoing rapid development. On the basis of the water
quality data measured, this study draws up an inventory
of the topics that are leading to problems and the indica-
tor parameters, which constitutes a first step towards
finding solutions in the medium term, with regard to de-
velopment, sustainable management and monitoring of
water resources.

2. MATERIAL AND METHODS
2.1. Study Site

Lake Taabo (06°40' latitude Nord and 5° longitude
West; Figure 2) is the regulating lake of the Kossou dam.
Located downstream from the confluence of the White
Bandama and the Marahoué¢ (or Red Bandama), Lake
Taabo has a catchment area of 58,700 km”. The lake it-
self covers an area of +80 km’, and is generally sub-
jected to a daily fluctuation of the water level of £3 me-
ters. The population living in the vicinity of the lake is
estimated to be about 140,000 inhabitants. With nearly
240 year-round commercial fishermen, the average total
annual fish catch is 220 metric tons. Traditional subsis-
tence crops occupy huge areas, notably cocoa (7,741 ha)
and coffee (173 ha) beans, with annual productions of
3000 and 121 metric tonnes respectively (data from the
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Figure 1. Water usage conflicts are linked to the interdependence
of socio-economic drivers, the services expected and problems
directly related to water quality.
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Figure 2. Sampling sites in Lake Taabo (S1: Sahoua, S2: Ahondo,
S3: Courandjourou, S4: Taabo-village Wharf, S5: Taabo-Dam, S6:
Taabo-City) and the main cities around the study zone.

Agence Nationale d’Appui au Développement Rural, Ivo-
ry Coast). More recently-introduced crops, such as hevea
and oil palm, occupy a total area of about 300 hectares,
with an estimated production of 2000 metric tonnes per
year (data from the Agence Nationale de I’Environne-
ment, Ivory Coast). The other subsistence crops (rainy-
season rice, maize, peanuts, cassava, plantain, yam) oc-
cupy an area of 4292 hectares and produce 19,466 met-
ric tons per year (data from the Agence Nationale d’Ap-
pui au Développement Rural, Ivory Coast).

Agriculture is the main activity in the region. It occu-
pies 85% of the land in the catchment area of the reser-
voir and uses large amounts of agrochemicals (10,400
metric tonnes per year). Furthermore, during the last ten
years, the invasion of water hyacinth has resulted in the
progressive eutrophication of the lake, leading to major
problems for water use [6,7].

2.2. Sampling

The samples were taken during five campaigns be-
tween July 2006 and June 2007, using an opaque PVC
Van Domn-type bottle with a capacity of 2.5 litres, mounted
horizontally in order to maintain the sampling depth. The
sampling depths in the lake were as follows: surface (—40
cm); —1 m; -2 m; —3 m; —4 m. The stations chosen took
into account the succession of aquatic habitats and hu-
man activities from upstream to downstream. There were
six stations (Figure 2): furthest upstream, the reference
station Sahoua (S1), in the upper flow at Ahondo (S2), in
the deep segment of the left bank of the lake at Cou-
randjourou (S3), in an agricultural zone at Taabo-village
wharf (S4), in an urban zone on the right bank at
Taabo-City (S6), and finally the furthest downstream at

OPEN ACCESS



40 N. Groga et al. / Open Journal of Ecology 2 (2012) 38-47

the Taabo-village dam (S5). A GPS MLR SP 12X satel-
lite navigator was used to assist in determining the loca-
tion of the stations. The water transparency was deter-
mined in situ, from the depth (Zs) at which the Secchi
disk disappeared. Since 15% of the incident light reached
this depth, the depth of the euphotic layer (Zeu) could
then then evaluated using the following equation: Zeu =
2.43 x Zs [8]. Determinations of the temperature (in °C),
the conductivity (in uS/cm), the total dissolved solids
(TDS; in mg/l), the dissolved oxygen (DO; in mg/l), the
pH and the turbidity (in NTU) of the water were carried
out in the field, using a multiparametric WTW 340i in-
strument.

2.3. Analysis of Nutrient

In the laboratory, the water samples were analysed in
order to determine the concentrations of ammoniacal
nitrogen (mg/L of NH,"), nitrate (mg/L of N-NO3), ni-
trites (mg/L of N-NO,), phosphate (mg/L of PO and
silica (mg/L of SiO, ). The samples were filtered through
Whatman GF/C fibreglass filters. Then, in accordance
with standard operating procedures [9], the concentra-
tions of these parameters were determined using a
HACH DR 2000 model spectrophotometer at a specified
wavelength.

2.4. Analysis of Chlorophill a

To measure the chlorophyll a (chl-a) concentration,
250 ml of river water was passed through 0.7 um glass
fibre filters (Whatman GF/C, diameter of 25 mm) during
the 10 hours after sampling. Because sampling took
place over 2 days, filters were stored at —80°C for 48 h,
following which chl-a was extracted in 97% methanol at
75°C. The extinction of extracts was measured at 750 nm
and 665 nm before and after adding hydrochloric acid.
The chorophyll-a content was calculated according to
Herbland et al. [10].

2.5. Data Analysis

Wilcoxon and Kruskal-Wallis tests were used to test
the effects of season, station and depth on each of the 13
physicochemical descriptors. The spatio-temporal analy-
sis was then analysed by means of a normalised principal
component analysis (PCA) and processed by intergroup
analyses [11] to test the extent of the effects of the three
factors (season, station and depth) on the multidimen-
sional model. The test procedure was based on 9999
random permutations of the lines in the data table [12].

3. RESULTS
3.1. Physicochemical Characteristics

The water temperature in Lake Taabo (Table 1) re-

Copyright © 2012 SciRes.

mained fairly high all year round (on average 28.8°C),
with little variability (interval of confidence: 1.7°C).

The dynamics of the values of the turbidity and trans-
parency of the water showed the same trends as those of
the Total Dissolved Solids (TDS) and the conductivity
(Table 1). The highest mean values of the turbidity were
observed in the upstream segment (at S1), whereas the
lowest values were recorded downstream (at S5). The
water was deeper during the rainy season than during the
dry season: 5.9 + 0.8 mand 5.5+ 1.0 m at S1; 6.0 £ 1.0
mand 55+ 1.0 matS2; 7.3+ 1.5mand 6.5+ 1.0 m at
S3; 6.8t 1.6 mand 54+ 0.7 m at S4; 8.0 £ 1.0 m and
6.3+0.5matS5;6.7+0.5mand 5.5+ 1.0 m at S6, re-
spectively. The transparency (Secchi disk) ranged from
0.56 m (S1) to 2.01 m (S4) during the period studied,
which corresponds to a depth in the euphotic zone rang-
ing from 1.65 m to 4.88 m.

The dissolved oxygen saturation level (% DO) fluctu-
ated between 37% (station S2) and 122.5% (station S6).
The dissolved oxygen ranged from 3.2 to 9.4 mg/l; the
highest oxygenation level of the water occurring at S6.
The low levels at S1 and S3 were attributable to the high
macrophytic biomass at the stations in the upstream
segment of the lake. The highest conductivity values
were observed during the rainy season. The mineralisa-
tion declined overall from upstream (88 + 15.6 mg/l at
S1) to downstream (63 £ 7.9 mg/l at S5). The pH tended
to be neutral to basic at SI, S2 and S6, and neutral to
acidic at S3, S4, and S5. This latter group of stations dis-
played high concentrations of silicates ([SiO, ] > 4 mg/I).
The levels of nitrate [NO;] were highest in the zones S4,
S5 and S6, but remained below 3 mg/l. Nitrite [NO,]
concentrations were very low. Orthophosphate concen-
trations increased progressively from the point of entry
into the lake (S1: 7.4 £ 8.9 mg/l) towards the dam (S5:
54 = 18 mg/l at S5). The concentrations of ammonium
ions were low at the entry point (S1: 0.09 mg/l and S2: 0
mg/l) and reached 3.05 mg. N-NH4+/1 at the bottom of
the lake at S4 (Table 1).

Define abbreviations and acronyms the first time they
are used in the text, even after they have been defined in
the abstract. Abbreviations such as IEEE, SI, MKS, CGS,
sc, dc, and rms do not have to be defined. Do not use
abbreviations in the title or heads unless they are un-
avoidable.

3.2. Effects of Place and Season

The physicochemical characteristics seem to have
been strongly influenced mainly by the season, and sec-
ondarily by the station, but not by the sampling depth
(Tables 1 and 2).

The PCA revealed the importance of the first three
axes: 44%, 15% and 13% respectively (Figure 3). Axes
1 and 2 were strongly structured by season. High values
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Table 1. Mean, minimum and maximum values, and standard deviation (sd) of the abiotic parameters measured between July 2006
and June 2007 at the 6 stations on Lake Taabo on the basis of the five depths. M: main. Sd: standard deviation. R: range. DO:

dissolved oxygen.

Sahoua (S1) Ahondo (S2) Courandjourou (S3)

M sd R M Sd R M Sd R
Temperature ("C) 29.58  0.71 28.7-30.4 294 0.63 28.5-30.2 2905 033 28.6-29.9
DO (mg/l) 467 106 32-5.74 4.82 1.09 35-6 405 576 32-4.78
DO (%) 59.84 154 41-75.8 6142 16.02 37-79 53.89 7622 45-62.5
pH 728 024 7.01-7.68 708 0.5 6.85-7.28 6.65 6.9 6.55-17.07
Conductivity (us/cm) 102 266 76 - 143 925  20.19 73-115 919 862 73-126
ggﬁgsd(i“"nf;l;ed 646 15.63 49 - 88 597 13.19 47-80 593 555 47-78
Turbidity (NTU) 3651 27.65 16.2-100.2 2145 335 16.5-27 126 1225 9.7-17.4
Transparency (m) 071 048 0.56-0.76 082 038 0.69 - 0.89 145 144 0.98-1.91
Chl-a (ug/l) 9.4 2.02 6.5-14.1 128 251 85-163 1201 112 7.6-16.01
NO;™ (mg/l) 071 045 0.12-1.51 094 061 0.16 - 1.81 L16 178 0.31-2.89
NO, (mg/l) 0.6 0.46 0.19-1.37 049 056 0.04 - 1.65 072 0.96 0.18-2.19
NH," (mg/l) 038 055 0.06 - 1.75 039 052 0-1.57 029  0.73 0.04 - 1.49
PO, (mg/l) 74 8.9 0.8-29 8.1 7.6 08-18 6.1 10 1.1-31
Si0, (mg/l) 1513 114 3.41-26.69 169  12.56 4.11-38.99 2287 3112 8.49 - 46.81

Taabo village Wardf (S4) Taabo village dam (S5) Taabo city (S6)

M Sd R M Sd R M sd R
Temperature (°C) 2889 031 28.5-29.2 2915 048 28.6-29.7 29.18  0.53 28.5-29.7
DO (mg/l) 576 093 42-6.79 5.92 0.6 535-6.85 628 281 34-94
DO (%) 7622 11.57 53-87.4 6548  20.83 45.8 - 89.4 83.1  35.08 47-1225
pH 6.9 0.09 6.82-7.02 687 0.8 6.77-17.01 757 0.16 7.33-7.85
(C“"S‘/lgr‘rlgtwity 862  11.92 73-98 85.1  12.59 72-97 8233 743 75-92
Zgﬁﬁs‘i(isnfg}l;ed 555 717 47-65 55 7.86 47-63 5333 472 49 -59
Turbidity (NTU) 1225 185 9.04-15.9 1074 116 89-126 2268 19.99 12.5-75
Transparency (m) 1.44 0.6 0.87 - 2.01 128 057 0.73-1.82 091  0.02 0.89-0.93
Chl-a (ng/l) 112 225 53-14.8 11.9 1.93 7.7-16.5 12 127 7.7-13.6
NO;™ (mg/l) 1.78 1.0l 0.66 - 3.71 1.68 1.04 0.26-3.81 162  0.16 0.51-3.74
NO, (mg/l) 096 117 0.05-3.62 0.96 1.17 0.05-3.62 103 1.14 0.02-3.39
NH," (mg/l) 073  1.09 0.06 - 3.05 0.73 1.07 0.05 - 3.02 098  1.04 0.03 - 2.68
PO, (mg/l) 10 17 0.02-52 10 18 0.04 - 54 15 17 0.01-49
Si0, (mg/l) 31.12 15 9.06 - 46.62 21.12 18 9.06 - 44.42 2327 1673 4.64 - 44.76
Copyright © 2012 SciRes. OPEN ACCESS
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Table 2. Wilcoxon test (season effect) and Kruskal-Wallis test (station and depth effects) on each of the physicochemical descriptors.
Significantly differences are shown in bold (p < 0.05). DO: dissolved oxygen.

Season effect Station effect Depth effect
Descriptor
Wilcoxon p 1 p 1 p

Temperature 13.0 <0.001 6.7 0.247 1.1 0.901
DO 464.0 <0.001 12.0 0.035 1.2 0.884
% DO 464.0 <0.001 16.4 0.006 1.4 0.851
Transparency 0.0 <0.001 31.1 <0.001 0.0 1.000
Turbidity 369.0 0.005 433 <0.001 23 0.687
Conductivity 465.0 <0.001 6.1 0.295 0.7 0.950
TDS 465.0 <0.001 4.7 0.457 1.2 0.885
pH 85.5 0.003 46.9 <0.001 0.8 0.940
PO, 0.0 <0.001 23 0.809 1.6 0.809
NOs 298.5 0.176 114 0.044 6.1 0.194
NO, 20.0 <0.001 3.0 0.707 3.0 0.563
NH, 5.0 <0.001 6.5 0.261 1.5 0.832
SiO, 1.0 <0.001 6.7 0.243 1.7 0.798

(a) (b) (©)

Turbidity

Transpargnhcy

Iﬂﬂﬂﬂnnmz_;_
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Figure 3. Principal Component Analysis (PCA). (a) and (d): specific values diagram. (a), (b) and (c): axes 1 (44%) and 2 (15%). (d),
(e) and (f): axes 1 and 3 (13%). (c) and (f): samples pooled by depth, revealing the absence of vertical structuring. (b), (c), (¢) and (f):
rainy season in black and dry season in black.
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of temperature, dissolved nutrients and transparency
were characteristic of the dry season, unlike the rainy
season, which was characterised by high DO concentra-
tions, a high percentage DO, high conductivity and high
levels of total dissolved solids (TDS). Axes 2 and 3 re-
flect the spatial variations induced by a season effect. We
can, therefore, make three main observations:

e The spatial variability was more marked during the
rainy season. The stations fall into 3 main groups
(Group 1: S6, Group 2: S1, S2, S4, S5, Group 3: S3)
according to axes 1 and 2 in the rainy season. During
the dry season, the stations were less dispersed.

e There was an upstream-downstream gradient along
axis 3, which was characterised by the variability of
the concentrations of DO, % DO, nitrates and of the
transparency.

e Axis 2 was characterised by high values of turbidity
and pH.

Finally axes 1 and 3, the downstream stations (S4, S5,
S6), which were subject to the greatest anthropic pres-
sure, contrasted with the most upstream stations in the
lake (S1, S2) and S3.

Average concentration of chl-a were low, exceeding 10
png/L on only occasion in S1, and some values were less
than 6 pg/L. Furthermore, a downstream increase in chl-
a was observed. The influence of tributaries on phyto-
plankton algal biomass is shown in Table 1.

4. DISCUSSION

This paper is based on a recent field study, and in-
cludes various data available about Lake Taabo. The goal
was to provide an update on the trophic status of the lake,
and to identify the main problems that limit the use of
this water resource with a view to defining an appropri-
ate protection and management program.

The low values of transparency found during the rainy
season (<1 m transparency during high water, compared
to 2 m on average during the low water period) were due
to an increase in the concentration of suspended matter.
This was essentially due to erosion in the catchment area
of the lake and to the presence of large quantities of ag-
ricultural waste carried in by leaching from the fields
[13].

The temperature profile does not display any marked
thermal stratification or much variability. Cooling through-
out the entire water column during the rainy season is
characteristic of tropical lakes [14]. The temperatures in
Lake Taabo are of the same order as those reported in
Lakes Kossou [15], Buyo [16] and Ayamé [17]. Lake
Taabo is a hot monomictic lake with little difference in
temperature between the epilimnion and the hypolimnion
(mean temperature 26°C to 27°C) which makes it impos-
sible to establish a true thermocline.

Copyright © 2012 SciRes.

The vertical distribution of the dissolved oxygen is
clinograde all year round. The surface masses of water
display marked supersaturation. In the depths, a marked
deficiency of local dissolved oxygen may occur. The
60% level of dissolved oxygen saturation that constitutes
a critical biological threshold is often reached at a depth
of just 2 m below the surface. This value constitutes a
warning sign; if the increased pollution in the lake con-
tinues, the oxygen deficiency will gradually increase to
the point where it threatens aquatic life. During the dry
seasons, complete anoxia is often recorded at a depth of
3 m. Only high rainfall leads temporarily to a slight in-
crease in the dissolved oxygen saturation. Similar obser-
vations have been made in Lakes Ayamé 1 and 2 [18]. At
depths of more than 3 m, anoxia is permanent throughout
the year. Such a change in the concentration of dissolved
oxygen in an environment containing high levels of or-
ganic substances is characteristic of highly eutrophic
environments, and related to the marked development of
phytoplankton and macrophytes [19]. The high conduc-
tivity observed cannot be explained by the granite-type
rocky substratum [20] and must, therefore, be attributed
to inputs linked to human activities, such as untreated
waste water [21]. The deoxygenation of the deep zones
of the lake is the consequence of the breakdown of the
input of organic matter. These zones, which lie beneath
the euphotic zone (a zone with low transparency), do not
benefit from the purifying activity of photosynthetic or-
ganisms. In these deepest layers, the low values of dis-
solved oxygen can compromise the survival of aquatic
organisms [22]. These observations are corroborated by
the high levels of ammoniacal nitrogen at the bottom of
the lake, which reflects the incomplete mineralisation of
organic substances. The extension of the anoxic zones in
the water column can threaten the entire ecosystem.
However, oxygen levels during the daytime were highest
at station S6 during the rainy season (Groga, unpublished
data). This is certainly to be related to enrichment in nu-
trients, which temporarily promotes primary production.

Coastal areas, which are subjected to significant changes
in water levels, are sites where non-negligible quantities of
sediments and mineralised organic matter are resuspended
and redissolved during successive flooding events. Nitrate
concentrations are low (<0.5 mg/l) are comparable to
those reported by [23] in the River Ubu (0.1 to 3 mg/L
NO;"). At the beginning of the rainy season, an increase
in the concentrations of nitrates is observed due to
leaching from the soil. However, heavy and continuous
rain results in dilution, leading to lower concentrations
[24]. This change in concentrations linked to pollution is
attributable to the leaching of artificial fertilisers (N/P/K)
used by smallholders along the lake shores [25]. These
inputs in surface water run-off depend on their flow and
their proximity to sources of pollution (in our case,
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downstream from towns and agricultural land). During
the rainy season, the high levels of nutrient salts ob-
served reflect the presence of a large area of cattle pas-
ture in the case of station S3, a strongly agricultural zone
in that of station S4, and a densely-populated urban zone
with little agriculture in that of station S6. These concen-
trations are gradually diluted towards the exit from the
lake (station S5). Nutrient criteria for streams may be
needed to avoid direct toxicity, taste, and odor problems,
alterations in biotic integrity, and interference with rec-
reation [26].

When a dam is built and its reservoir fills, human ac-
tivities soon develop in the region served by the dam,
which leads to severe environmental disturbance (Figure
4). Thus, the banks are subjected to anthropic pressure
due to the development of urbanisation, roads, industries
and agriculture. The effects of these pressures and of
their environmental impacts are obvious in the case of
Lake Taabo. Human pressure and current climate changes
are leading to rapid changes in lake function. The use of
water to generate hydroelectric power contributes to ac-
celerating changes in lake function. Flooding of agricul-
tural land during the rainy season contributes to washing
large amounts of sediment and nutrients into the lake.
Finally, in the case of Lake Taabo, we can identify five
major causes of disruption (Table 3): run-off from agri-
cultural land and urban areas, solid waste washed off by
the rain from garbage dumps, changes in water levels
related to electricity generation. The combined effects of
these disturbances can not only impair the functioning of
the ecosystem, but also lead to impaired water quality
and restriction of water usage by local communities,
which in the medium term could compromise the growth
of new economic activities around Lake Taabo.

Usage conflicts, associated with the use of water as a
receptor for pollution, are increasing. In developing coun-
tries, the technical means required to reduce or treat pol-
lution are generally not available. Meanwhile, the deve-
lopment of urban areas is accompanied by an increasing
demand for drinking water. In remote locations, waste-
water treatment plants are still very sketchy or even non-
existent. Despite existing concerns about traditional us-
ages, and the resulting pressure on water resources is an
important potential source of tension and of conflict, we
should not ignore two other significant factors: the de-
velopment of agro-industries and intensive irrigation on
one hand [27], and the numerous industrial usages of
water on the other hand.

Excess nutrients can also indirectly prejudice human
interests as a result of increased water treatment costs.
Algal and cyanobacterial blooms can lead to taste and
odour problems, and increase toxin levels in river water
[28,29]. Algal blooms can also interfere with recreational

Copyright © 2012 SciRes.

Hydraulic Management
for electricity production

Water shed activities and influence :
> |leaching from agricultural soils,
> waste-waters from towns and industries,
> house-hold refuse,
> extraction for drinking water and irrigation

Lake Status :
water quality,
algae, fishes

Physical
parameters

. c' i !
Climatology —*”’”’I ”””””” Palrameters l
I | Biological
I | parameters
1

|
v ¥ v
Water uses : drinking water, irrigation, industrial use,
fishing, leisure, electricity production

Lake management, lake protection, control and monitoring

Figure 4. Main factors influencing the volume of water in Lake
Taabo.

uses such as swimming, fishing, and tourism due to in-
creases in the phytoplankton, periphyton, and/or macro-
phyte biomass. Finally, eutrophication of rivers can alter
the composition of the biotic community and decrease
biotic integrity [30]. Chl-a concentration in the Lake in-
dicates an apparently markedly trophic state.

Many sources of renewable energy use water, most ob-
viously in the case of hydroelectricity. Reservoirs can
also lead to other severe ecological disruption: excessive
evaporation of the bodies of water in periods of hot wea-
ther, the drying up of the downstream segments of rivers.
The vital and multifunctional nature of water, which is a
limited resource and unequally distributed, suggests that
there will be an increase in conflicts which, if they are
not resolved by rules perceived as being fair, will con-
tribute to increasing tension, situations of violence, mar-
ginalization and exclusion, and humanitarian disasters.
The priorities for water management appear to be as fol-
lows:

A biosafety policy followed by an action plan to pre-
vent telluric pollution,

Reinforcement of the operational framework for the
management of agrobiodiversity,

Development of a global policy regarding the man-
agement of genetic resources that are important for farm-
ing and nutrition,

Improving the conservation of biological variety in the
development of sectoral activities,

Making the choices that reduce negative impact of
sectoral activities, and reinforcing the capacities of the
participants.

The current situation could lead in the near future to a
progressive and irreversible deterioration of water qual-
ity in the Lake. Faced by this threat to the ecosystem, as
well as to human and animal health and to the economic
development of the region, it is reasonable to promote a
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Table 3. Management of water-use conflicts.
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programme that will ensure sustainable development and
monitoring of the environment and of water use through-
out the entire catchment area of the Lake. These conclu-
sion and suggestions for future planning and manage-
ment will be taken into account by the Ministry of Water
and Forests (MEF) and SODECI (The Ivory Coast Water
Distribution Company), the two agencies in charge of
managing Lake Taabo and its watershed.
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