Spatial analysis of the mode of management
and conflicts of use of water resources in the
watershed of the Lobo River in Nibehibe
(central-western Côte d'Ivoire)
.

ABSTRACT
Water resources are essential for the survival of the populations of the Lobo watershed in Nibéhibé. They
offer many multidimensional services. This is why their management is confronted with a difference in
logic and action on the part of the various stakeholders. This study aims to study the different modes of
water resource management and water-related conflicts in the watershed through a spatial analysis using
mapping software. Using a mixed approach including semi-structured interview methods and surveys,
qualitative and quantitative data were collected. The analysis of the data revealed on the one hand that
the current management mode is either liberal or private, or participatory or community-based depending
on the type of water resource and on the other hand that the different uses generate conflicts between the
actors. These conflicts are perceived between indigenous people who are mainly cultural actors and
economic actors such as the Water Distribution Company in Cote d'Ivoire (SODECI) and fishermen.
Without forgetting the existence of conflicts between women, which can be summed up as disputes over
water points. An integrated management of water resources in this watershed would therefore be
beneficial to all actors.
.
Keywords: Conflicts of use, Integrated Water Resources Management, Lobo watershed, spatial analysis,
water supply

1. INTRODUCTION
Water is a limited and vulnerable resource, essential for life, development and the environment [1]. It is a vital issue in all
countries of the world. Therefore, Water resource is one of the major public assets which is a critical need for human
wellness. Water use can be mainly divided for agriculture, industry and domestic supply as well as maintaining
ecosystem, of which these usage and maintaining should be in equity in terms of quantity and quality [2].
In Côte d'Ivoire, the stakes of water management are high because the development of almost all sectors of the national
economy depends on water resources. It is therefore imperative that sustainable management of water resources be
integrated into Côte d'Ivoire's development programs in order to achieve long-term economic and social development [3].
However, water resource management faces both hydrographic and social interactions that have led to competition and
conflict, making resource management a framework where different views among stakeholders in the stewardship
process are manifested and where very different environmental, socio-economic and cultural interests, values and
processes confront each other [4].
In the Lobo watershed, each sector of water use, i.e. agriculture, drinking water supply, pastoral hydraulics, mobilizes the
quantities necessary to meet its needs, without worrying about the needs of other sectors or the long-term survival of
ecosystems [5]. Also, it must be noted that this watershed is characterized by a crystallization of social relations between
the different groups of actors involved. This crystallization revolves around conflicts of use and the intensity of water
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Table 1. Summary of the different uses of water resources in the Lobo watershed according to the actors

Actors

Natives
people
(Bété,
Niamboua,
Yandeboua,
Gouro)

Interest of the
exploitation of
water resources

Activities practiced

Frequency of
activity

Sites of realization

Social

Domestic activities

Daily

Home

Subsistence fishing
Seasonal fishing
Adorations, rituals, libation
Agricultural
activity
(market
gardening,
irrigated rice)
Domestic activities

Daily
Periodical
Periodical
Daily

River; Lowland
River
River
River;Dam;
Lowland

Daily

Home

Daily

River(Tchrato);
Dam; Lowland

Daily

Home
River (Tchrato)
River
(Tchrato),
Borehole

Cultural
Economic
Social

Allochtones
(Baoulé and
other)

Economic
Social

Agricultural
activity
(market
gardening,
irrigated rice)
Domestic activities

Allogens
(Bozo)

Economic

Fishing for profit

Daily

SODECI

Economic

Drinking Water Supply

Daily

Table 1. reveals a fundamental dependence on certain water resources, including the river. This dependency is most
apparent on the Tchrato River, which has several actors, namely SODECI, the indigenous Bété, the Bozo and the
farmers, with divergent usage logics. The total dependence of the Tchrato River on SODECI and some Bozo explains
once again the intensity of the exploitations that the latter carry out in the river.
3.1.1.1 Heritage Value of Water Resources to Native People
For indigenous people, water resources are a land heritage. They make these resources their own because they feel they
are the first people to live around them, which gives them the right to have real control over these water resources. This
perception of these resources is generally perceived in practically all the localities that are in contact with these waters.
Moreover, these spaces are perceived as living environments of the gods and ancestors. These water resources have
sacred values for the indigenous people. It is the living and dwelling place of the gods and ancestors. This reality is based
on the fact that they are the only ones to worship the libations and cultural practices around water. There is also the
aspect of protection and happiness that water represents for these natives. This easily justifies the importance that these
peoples give to all the water resources in the basin because water is a source of life for all living beings: man, plants and
animal species.
3.1.1.2 Economic stakes of the Trchrato River for SODECI
The water resource in the watershed, more precisely the Tchrato River, is perceived differently by another type of user,
namely SODECI. For this company, the land is the exclusive property of the State, which gives it the right to control
everything on it, including water resources. Therefore, the State can use it to meet general interests. All these
considerations suggest that water resources are not the property of rural communities or the people around them. On this
basis, they do not find it necessary to have the permission of a local community before settling down for their activity. This
company sees water as a real factor of development because water is the driving force behind the activities of several
fields. There is a growing recognition that water, particularly access to safe drinking water, is at the root of some of
society's most pressing concerns. Today, there is general agreement that the survival of humanity and all species on
earth depends to a large extent on water resources. Therefore, people must be allowed to have as much water as they
want. Behind this concern to satisfy people's needs for drinking water is the economic and even commodity nature of
water for SODECI. In its drive to meet the needs of the population, SODECI provides households with meters for a fee.
Subsequently, bills are distributed to the population according to their different consumptions. This reality justifies the

economic interest that water represents for this company. This form of perception differs from that which the natives have
of the river.
3.1.1.3 Economic value of water resources among fishermen (Bozos)
Fishing for commercial or economic purposes is carried out on waters developed for pastoral purposes and also on rivers
to which the natives attribute a heritage value. In general, we find these Bozos around the different resources of the basin
with a high concentration in Zahia (Zimeguhé, Castle) and Zaibo (Sikaboutou). For these fishing communities, water is an
economic asset. Indeed, the Bozos live from the fishing activity that they practice all the time. This constitutes a source of
wealth in the sense that it is the basis of the economy of these fishermen. Thus, we understand that water becomes a
main instrument to generate wealth for these communities. Water is therefore exploited for profit and constitutes the
central element for the economic development of the Bozos. Thus, they invest considerably in order to meet all their
needs.
In short, let us remember that water is a universal good and a collective resource, but it can also be used as a private
good or a vital economic commodity. It is imbued with cultural values and plays a major role in communities. This
resource presents diverging perceptions and different interests among users in some localities of the Lobo watershed,
with social consequences that can be summed up in the degradation of relations between them, leading to conflicts.
3.1.2 Management of the water resources of the basin according to uses
In the Lobo River basin, there are two types of management, namely: liberal or private management and community or
participatory management. These management methods depend on the type of water resources (surface or ground
water).
3.1.2.1 Community Management
Community-based management is one of the management models in the Basin. It is based on local or traditional
management in which the various local actors are included. Community water management constitutes a coherent and
organized structure in which water is perceived locally as a source of life and a common good. This promotes significant
social inclusion. However, it is important to point out that this form of management remains dependent on social norms or
is still informal. This form of management is generally perceived in the watershed and concerns VH, IVH, natural water
sources and marigots. It should also be noted that this management is governed by customary laws and regulations such
as the prohibition of certain practices. Generally, the populations are obliged to ensure the proper use of the water
resource. Community disciplinary sanctions are imposed on the perpetrators of any contravention. In some localities, in
the management committee of these water points, there is a treasurer who is responsible for collecting funds from each
basin or bowl. These funds are generally used for the maintenance of the hydraulic equipment available to these
populations.
However, it should be pointed out that the poor management or the non-existence of a management mode and committee
for certain hydraulic pumps in most cases explains the abandonment of the failed structures and favors a large number of
non-functional village hydraulic pumps. When we take the case of the locality of Pelezi, out of seven existing pumps, only
one pump is functional according to the village chief. This situation is remarkable at all the sites surveyed. This could be
explained by the lack of maintenance of the structures and also by the lack of a monitoring system after the installation of
these pumps.
At the level of the hydro-agricultural dams, on all three sites that are Yuala, Kibouo and Brakaguhe that we visited, except
for the Kibouo dam, there is a water management committee that is set up and this committee pilots the activities in order
to satisfy each stakeholder, mainly the farmers. Moreover, in Yuala, after the construction of the dam for agricultural
purposes, the management was entrusted to the surrounding communities who ensure the management. This consists in
collecting funds from the fishermen known as Bozos. These funds allow the maintenance of the developed body of water.
This committee is also in charge of looking after the fishing equipment.
3.1.2.2 Liberal management
As far as groundwater is concerned, wells are generally the source of water most used by the population. In all
households, everyone has a well at home or in their field, which they use as they see fit. The traditional well can be both
private and public. The property is private, the use is public. Throughout our area of investigation, access to the well is
free and generally free of charge. Its maintenance is a matter of good will: that of its initiators and its users. This leads to
the so-called liberal management of the wells in the Lobo catchment area. The same applies to natural water sources.
This form of so-called liberal management is organized by households to have water available at any time and to ensure
that cleanliness is maintained around these water points. Moreover, it is important to note that this organization does not
actually benefit from a management method or a role assigned to each user for its management. Only regulations are
established to maintain the environment in a state of permanent cleanliness through an adequate water treatment and
environmental sanitation system. There is therefore no concerted action in the management of this water point. Each user
uses it as much as he or she wants to meet his or her daily water demand.
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better management. These different realities seem to differ from that of the "Tchrato" river, which records cases of conflict
between the different stakeholders with contradictory use interests that are the source of social imbalance in this locality.
The results of the study relating to conflicts are summarized according to the conceptual diagram (Fig. 8) which presents
the causes and effects of these conflicts.

Fig. 8. Conceptual diagram of water resource use conflicts in the Lobo watershed at Nibéhibé

3.2 Discussion
3.2.1. Method of water resource management
Based on the results of this study, several water management options are available in the Lobo watershed in Nibéhibé.
These modes of management are obviously linked to the different resources, whether underground or surface.
At the level of groundwater, which constitutes the main sources of household water supply, two types of management are
presented, namely liberal or private management and community management. With regard to groundwater, it is a form of
management set up by the holders of the various water points. There are really no established rules for its management.
This form of management most often consists in the execution of orders to keep the premises of the water point in

adequate hygienic conditions. These results are in line with those of [6], who in his studies emphasizes that individual
water management is observed at the level of water points (wells and boreholes). It is organized by the households in
order to have water available at all times and to ensure that cleanliness is maintained around the wells and boreholes. [7]
in turn talks about endogenous management: It is the way of managing in an environment without external interventions. It
is the set of knowledge, beliefs, exploitation practices and adaptation strategies of a community of men (a socio-cultural
group) concerned by the ecological potential in question. In this case, it refers to the water resources by its geographical
position (resident of the commune), its knowledge of the environment (founding group or formerly settled group). Thus,
the collaborative approach for sustainable management of watersheds is built on engagement of diverse stakeholders [8].
3.2.2 Conflicts over the use of water resources
According to [9], the multitude of watershed planning and management objectives inevitably leads to conflicts among
watershed stakeholders, or interest groups. In deed, the competitive and divergent use of water resources at the various
water points is a source of conflicts of use in some localities in the basin. There are some cases of source conflicts (VH
and IVH) that can be summarized as mistrust. On the other hand, other cases of conflicts are related to surface water.
This reality is perceived more on the Tchrato River in the localities of Zahia (Zimeguhé and Château) between the natives
who are the cultural actors and SODECI considered as an economic actor. Also, between natives and fishermen known
as Bozo. Indeed, very often conflicts break out between SODECI and the indigenous populations because of the
presence of the hippopotamus in the Tchrato River. This animal constitutes a real danger to the lives of SODECI agents in
the exercise of their work in this river. Also, this hippopotamus is the source of many damages to SODECI's equipment.
For their part, the natives cannot imagine that SODECI could sell them the water, because this water is their heritage.
They also deplore the very high cost of the water meter and find the water bills exorbitant. Consequently, they consider
that the damage caused by the hippopotamus is a sign of its anger, and therefore SODECI must pay an almond to calm
the anger of the animal they consider to be their ancestor. This very often disrupts the permanent distribution of water in
the watershed. Moreover, it happens that the fishing equipment of the non-natives is confiscated by the natives or
destroyed by the hippopotamus present in the water body. Also, the non-natives see in this animal a mystical spirit
because it only harms the foreign community. This favors attitudes of mistrust of these fishermen towards the natives.
According to [10], where water is perceived as a community heritage on the one hand, following social and cultural
precepts, it is also conceived as an economic good for certain socio-professional categories and public water utilities
whose work is oriented towards the principles of general interest. This explains the most often contradictory
representations around water resources, which are the source of social imbalance. They continue in this vein by showing
that conflicts are frequently linked to the increase in the number of users and the diversification of uses, which are
interdependent aspects. The Lobo watershed is no exception.
[6] addressing this issue in the locality of Mbomboye (Senegal), points out that the demand for water is increasing sharply
in this rural world, which creates competition between the different water users and the managers concerned, sometimes
disturbing the social balance. He continues his argument by showing that conflicts often arise under conditions of
misunderstanding created by the users of the water resource, each of them trying to protect these interests in the best
possible way. While the results of this study show that water conflicts are rooted in the competitive and divergent use of
water. Similarly, [11] noted problems of conflict over water use in Rwanda.
[12] shows other parts of the causes of water conflicts namely: population growth, climate disturbances and its
consequences such as drought, desertification, poor soils, water scarcity, pasture degradation are often cited as the main
causes of conflicts. And these are more perceived between farmers and pastoralists. Moreover, [13] demonstrates in his
work that water management, which is sometimes transboundary, leads to conflicts between some countries. This
situation is better illustrated in the work of [14] who highlights the Cameroon-Nigeria conflict. Indeed, this border conflict is
related to the geo-economic (control of trade flows and their repercussions) and geopolitical (control of migration and
territorial integrity) issues related to access to the waters of Lake Chad.

4. CONCLUSION
Semi-directive interviews and a standardized questionnaire were administered to users of the water resources of the Lobo
watershed in order to understand the mode of management and conflicts related to the use of these resources. The
survey methodology was based on objective criteria for data reliability and representativeness.
Data processing and analysis revealed that the different modes of water resource management characterized by sectoral
management that is either community-based, liberal or participatory with multiple interests constitute a threat to the
sustainable management of these resources. This threat makes its use dangerous and disrupts social cohesion, which
leads to social unrest between the different actors of the water resource, namely the indigenous people, SODECI and the
fishermen. These social unrest would thus be at the root of the frequent shortages of drinking water supply for the
population of Daloa whose treatment plant is located on the Tchrato River.

In view of all these realities facing the Lobo watershed, we need to think differently about the management of water
resources. It will have to be part of an integrated water resources management approach to the detriment of sectoral
management for a rational, equitable and sustainable use of water resources in this watershed.
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