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1. BACKGROUND

The Lake Chad Basin Commission was established in N'djamena by the

Governments of Nigeria, Chad, Niger and Cameroon in 1964 and a fifth
member, Central Africa Republic was inducted in 1994. Its functions are:

• Prepare general regulations for the management of the Lake.
• Collect, evaluate and disseminate data on projects and research

programmes,

• Keep contacts with high contracting parties with a view to ensuring the most

efficient utilization of the waters of the Basin,

• Draw up common rules regarding navigation and transport within the basin,
• Examine complaints and promote the settlement of disputes and resolution of

differences arising within and in relation to the conventional basin.

• Promote regional cooperation, coordination and implementation of regional

programmes,

• Plan, mobilise and monitor national projects with regional implications.

The basin covers a total area of 2,355,000 square kilometers but the sub-area
for which LCBC has jurisdiction covers 967,000 square kilometers and is called

the Conventional Basin (CB). The most important rivers which flow into the Lake
are the Chari-Logoe, Komadougu-Yobe, El-beid and the Yedseram. The only

outlet is the Bahr el Ghazal, which drains northeast when the lake level exceeds

282 metres above mean sea level.

Groundwater in the basin consists of four major aquifers; the quaternary phreatic

aquifer, the lower Pliocene aquifer, the continental terminal aquifer and the

continental hamadien aquifer

The total population of the Lake Chad Basin is about 20 million with the majority

(more than 50 %) living in the Nigerian part of the Lake. The major occupations

are farming, animal husbandry and fisheries.

1.1 Major Problems

The major problems all the riparian countries face in promoting socio-economic

development are:

lake recession,

Rainfall deficits,

Drought ancj Desertification

Resulting in the destabiiization of the ecosystem.



Widely regarded as the world's third largest lake (after the Caspian and Aral seas

which are salt water lakes), and the world's largest freshwater lake (followed by

Balkhach lake in Russia), the lake Chad has become an endangered water source

in recent times due to natural (drought, desertification, high evapotranspiration

rates, possible river capture, etc.) and manmade causes (forest over-

exploitation, bush burning, tree cutting, etc.).

The present day lake Chad is only the remnant of an ancient "Mega-Lake" which

covered about 350,000 km2 during medieval humid periods (TILHO, 1910). This

was reduced to about ; " •■ '

25,000 km2 in the 1960s. Presently, it has been reduced to about 2,000 km2.

In actual fact, detailed palynological studies using diatoms and pollens, as well as
Carbon-14 dating have provided more information which are summarized in the

following table adapted from J. Pias (1970) in Olivry et al. (1996).

Table 1: Different Transgression Periods in the Lake Chad Basin

(Adapted from J. Pias, 1970)

Period

Present

4th
Transgression

Regression

-ird

Transgression

Regression

2nd
Transgression

Regression

1st

Transgression

Lake altitude

282

287-

290

320

400-

370

350

400-

380

Sedimentary deposits

Clayey deposits

Clay series, 3rd delta of

river Chari, Sand ridge.

Recent clayey and sandy

series; 2nd delta of river

Chari; sand ridge.

Ancient fluvio-lacustrine

deposits

Disturbed ancient series;

1 st delta of river Chari

Approximate

age (B.P)

1,800

3,200

5,400

12,000

21,350

What is left of the lake in recent times can, however, be described by any of the



following three stages:

i) the "Small-Lake" stage at an altitude of 280 m. or below, which has

characterized the lake level since 1972 and estimated to be less than 10,000

km2;

ii) the "Normal or Medium-Lake" stage at an altitude of about 282 m.

and the lake area about 15,000 to 20,000 km2; and

iii) the "Great-Lake" stage at an altitude of 284 m. and an estimated

water surface of about 25,000 km2.

Furthermore, it is known that the lake Chad is not a continuous free water

surface but a group of morphological entities whose importance vary according
to the level of water in the lake. More importantly, the lake Chad consists of a
Northern and a Southern Pool, separated by a "Great Barrier" which roughly goes
from Baga Kawa to Baga Sola. The two pools sometimes separate at Lake Levels

below altitude 279 m.

1.2 Annual Water Balance

The main rivers, which supply water to the lake, are five, namely the
Chari/Logone system, the Komadougou-Yobe, the El Beid and the Yedseram. The

following distribution of the annual water balance was established in 1984:

i) The upper Chari contributes 25.8 km3 and receives 12 km3 from

the Logone out of 16.8 km3 measured at Bongor; the latter having supplied the
inundation plains on the right bank with 0.8 km3 and the Yaeres in Cameroon

with 3.6 km3, the difference being attributed to other overflows. The Yaere is
drained by the El Beid, which restores 1.2 km3 to the Lake Chad on the inflows
from the Logone, and about 0.95 km3 from the runoff it receives from the

Mandara Hills in Cameroon. The inflows from the Komadougou-Yobe into the
northern pool of the lake and those of the Yedseram into the southern pool give

a total of 1 km3.

ii) For a "Normal-Lake" at an altitude of 281.5 m., the surface inflows

are about 40 km3, out of which 37.8 km3 are supplied by river Chari and 2.2
km3 by the El Beid and the Komadougou-Yobe. The input from precipitation on

the lake is about 6 km3. In an equilibrium stage, losses total 46 km3 out of
which 95% goes to evaporation and 3 km3 to infiltration.



iii) In recent years characterized by persistent drought, the average

inflow from Chari for the period between 1971-1990 is about 21.8 km3 per year.

The potential inflows into the Yaeres is around 0.5 km3 derived from the

Mandara hills and 2 km3 from the Logone. Its drainage by the El Beid was also

estimated at 0.2 km3 per year. The total inflow into the lake Chad was therefore

estimated at 22 km3 per year, which is about half of the annual inflow for a

"Normal-Lake" and is limited to replenishing the southern pool of the lake.

iv) The quantity of water needed to fill the southern pool of the lake in

one year without any overflow into the northern pool is about 15 km3.

v) The annual inflow, which can ensure the complete flooding of the

northern pool, is estimated at 28 km3.

vi) Inflows between 15 and 28 km3 are characterized by partial

flooding of the northern pool.

vii) According to more recent indications, the transition effect caused

by the vegetation on the Great Barrier has necessitated the need for an

additional 5 km3 of inflow for flooding of the northern pool to same level.

1.3 Rainfall deficits

Rainfall deficits first noticed in 1972 and 1973 in the basin have continued to

date although there may be variations in intensities and extent from year to

year. In actual fact, some authors have introduced the concept of abrupt climatic

change located at around 1968 (Demaree, G. R., 1990).

A sustained degradation of the hydroiogical regimes of the rivers despite returns

of some relatively better rainfall conditions continued.

1.4 High Evaporation

This is a very important component of the hydroiogical balance. The table below

gives annual values obtained for two stations using various methods:



Table 2: Annual Evaporation Ranges in the Lake Chad Basin.

Method

Piche

evaporation

Colorado Pan

evaporation

Class A Pan

evaporation

Penman

formula

N'Djamena

(ORSTOM)

2,27

(1964-73)

2,574

(1964-73)

2,824

2,284

; BolDune

;2-i572:
(1965-70)

(1965-70) ;-■;

3,7810- ■ ;■ ;:■

2,290>

Bol Matafo

2,836

(1965-77)

3,186

(165-77)

3,585

2,689

1.5 Drought and Desertification

From 1973 with the exception of some occasional overflows of short duration

towards the northern pool, the lake Chad can be considered to have been

reduced and confined only to the southern pool. In 1983-84, inflow from

Chari/Logone fell to less than 17 km3 while in 1984-85/ which was a very dry

year, maximum discharge was below 800 m3/s at Chagdtia along Chari river.

The annual inflow was only about 6;7 km3. Similarly, inflow from the

Chari/Logone rivers into the lake Chad in 1987-88 was estimated at less than 10

km3. The cumulative effect of these drought years resulted in the; drying up of

the lake in early 1988 (Fig. 4a).

Desertification can also be explained by the southern movement ofthe isohyets

which are demonstrated in the following two figures (Fig. 4) obtained from

annual data observed and reconstituted for the periods 1951-1970 (wet period)

and 971-1989 (deficit period). The figures revealed a clear southward shift in the

isohyetal contours shifting from 550-220 mm to 400-150 mm.

1.6 Diminishing base flow

The natural regime of the low flow of the Chari/Logone river system, like any

other river System in th&soGdano-sahelian belt, hasals&bfeen reported to be

ser&usly-affected by-the recent persistent drought. ThrabSoiute low flows :■■

during the^last twadetadefS have turned^ouMo be the lowest in the records. The

changes in th§ba^ flow constitute the maffi causes for depletion. The

7 ■:



considerable increase in the groundwater recession coefficient during the

drought years essentially correspond to a reduction in the extent of the aquifers

and insufficient recharge, thus the thickness of the basin aquifers.

These natural causes along with man-made causes such as upstream dam

construction, land degradation, deforestation and bush burning created very

serious environmental degradation. These phenomena led to the total

destabilization of the entire ecosystem of the sub-basin. As a result of drought

and desertification, people moved out of their areas in search of job

opportunities, thereby becoming environmental refugees. Fishermen had to

follow the water for over 100 km. to fish.

There has been the general depletion of livestock, wildlife, vegetation and

general fauna and flora. These effects on biodiversity is very clearly seen in the

various national parks and reserves of the basin.

2. Mission Rationale and Agenda.

The Mission was carried out at the request of the Executive Secretary of the Lake

Chad Basin Commission as part of an Agenda for ECA assistance activities drawn

up in November 1998 during a visjitofCA's Headquarters. Tentative agreement
was reached to support the following LCBp activities:

• Groundwater Development Project for Conventional Basin as follow-up to

BMZ (Germany) funded sub-basin project.

• Evaluation and Monitoring of the hydrological behaviour of the Lake in the

context of providing timely decision-making information.

• Participation in the organization and execution of planned training workshops.

• ECA participation in the project proposals on:

- Promotion of Small-Scale Irrigation Schemes.

- Environmental and Socio-economic Assessment of Water projects.

- Study for a Food Security System in the Lake Chad Basin.

Early Warning System (through ACMAD).

- Inter-Basin Transfer for Lake Restoration.

- Making Lake Chad's Restoration an African Cause at all relevant fora.

This mission specifically focused on the first item of the Agenda in which the

Regional Adviser was requested to review the documentation on all prior studies

and; projects related to the groundwater resources of the basin especially the

UNESCO executed sub-basin project and draft a proposal for its extension



spatially and on the basis of the review prepare a proposal for an extension of
the UNESCO project to cover a larger area of the basin.

Schedule.

The time-table for the mission was as follows:

Date

21 February 1999

22 February 1999

23 February 1999

24 February 1999

25 February 1999

Activity

Arrival in Ndjamena

Meetings with Executive Secretary,

Introductions & Literature Review at LCBC

library.

Literature Review and Discussion with Project

Personnel.

Literature Review and Proposal Drafting.

Proposal Drafting and Discussion with

Hydrogeologist.

26 February 1999 Departure to Addis Ababa.



3. Draft Project Proposal.

The details of the proposal for the extension of the hydrogeological activities in
the Lake Chad Basin are the subject of this section. The following paragraphs

presents a brief review.

The purpose of the proposed study is to improve the water resource

management and supply for the lake area through a better knowledge of the
groundwater availability. This is especially necessary due to the severe impact
on the lake size observed after a succession of dry years during the 1970's and
1980's leading to a severe depletion of the basin's water resources. It aims to
complement the UNESCO study by providing a wider coverage in terms of
groundwater related data required for more accurate planning of the
management of the water resources of the basin.

Some of the groundwater issues of particular interest are:

• The maintenance of flow in rivers to allow phreatic water recharge.
• The relationships between the extent of fossil and rechargeable water.

• Long term (interannual) management of groundwater to prevent permanent

lowering of the groundwater table.

• The relationships between pumping costs and lower groundwater table.
• Potential of using high ion concentration groundwater for irrigation.

• Pollution risks in urban areas.

BRIEF DESCRIPTION

The geographic Lake Chad Basin covers a surface of almost 2,5000,000 Km2
shared by Cameroon, Chad, Niger and Nigeria. More that two thirds of the basin is

situated in arid zone and does not contribute actively the surface flow towards Lake

Chad. Only the Chari-Logone watersheds, located in the sub-humid/humid tropic

climatic zone constitute the most important contribution to the lake.

Drinking water supply needs to the population are not adequately provided

with groundwater being the main source of water in urban and rural areas. The

water supply of the city of N'Djamena is provided by pumping wells exploiting the

underlying aquifers located in the study area.
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A succession of dry years during 1970s and 1980 had led to severe depletion of

water resources: the extension of the important river plains, which are seasonally

inundated, decreased drastically, and the consequent effects on groundwater

irrigation are still unknown. Most of the projects developed during the last twenty

years to evaluate water resources do not contemplate quantification of recharge

and resources of aquifers in dry situations.

Available data are very limited and insufficient to resolve several issues related to

the hydrogeology of the basins: aquifers resources, aquifer recharge conditions;

presence of water quality problems, relationships surface-groundwater and

protection of water resources against pollution risks.

A. CONTEXT

1. Description of subsector

Covering a surface of almost 2,500,000 Km2, the geographical basin of Lake Chad

is nearly a circular region between the latitudes 6 and 24 degrees North and

longitudes 10 and 23 degrees east. The range of mean annual precipitation in the

basin varies from 1,400 mm to less than 200 mm. The South-North gradient of

decreasing precipitation has a fundamental significance in water resources

management considerations. For all practical purposes, surface water resources do

not exist north of Lake Chad due to the extremely low rainfall, instead high

evaporation rates and high infiltration capacities prevail.

The conventional basin can be divided according to surface water for into

eight planning units or diagnostic basin:

• Lake Chad Diagnostic Basin

• Lower Chari Diagnostic Basin

• Lower Logone Diagnostic Basin

• Mayo Kebbi Diagnostic Basin

• Boura Diagnostic Basin

• Komadoigu-Yobe Diagnostic Basin

• Northern Diagnostic Basin

• Lake Fitri Diagnostic Basin. : r

li



The lake is fed by about only 25% of the total catchment areas centering on

the Chari-Logone watersheds located in the sub-humid, humid tropics. The human

and natural resources management concerns are very localized within the eight

defined diagnostic basins, with the Chari-Logone area of special importance.

Over many millennia the basin of Lake Chad has experienced episodes of flooding,

drought coupled with disease epidemics as well as periods of prosperity. Water is

the most critical resource for development.

A succession of dry years during the 1970s and 1980s, which culminated in

1984, had led to a severe depiction of water resources. The vast areas which were

seasonally inundated were restricted from receiving their annual supply, and the
effects of groundwater infiltration are still unknown such aspects are very critical to

the national interest because the most populated areas uses groundwater as a

water supply.

Altogether there are more that 70 ethnic groups in the basin, each exploiting

the environment in a slightly different way. The old islamicized states, (Kanoum,

Bornou, and the Peul Empire of Sokoto, Wadai and Baguirme) are largely
responsible for the present distribution of population in the conventional basin,

including the small groups that took refuge in the Mandara mountains and the
Mayo Kebbi regions. The Kanuri Baguirnis and Arabs are the main ethnic groups in

the Chari-Logone area. Arabic and French are the official languages in Chad;

English and French in Cameroon.

In earlier times, lower population pressure, traditional rules, more stable

authority and more localized economies maintained the country in a stable

situation. In contrast the current situation is due to higher population pressures,

the breakdown of the traditional rules (and the impossibility of replacing them)
and instabilities caused by drought and civil strife. Further, population movements

and vulnerability of local economies have completely altered the natural resource

management. Natural resources exploitation prevails because no one is sure how

much will be left next year for continued access. Drought periods only aggravate

this critical situation.

Generally, in the agricultural areas of the South, population densities are

relatively high. Changes in hesitance patterns brought about by pressure contribute

to emigration towards marginal lands such as the plains of the Chari-Logone rivers.
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Most of the infrastructural development projects in the basin have displaced
productive pre-existing subsystems. They have provided some participants with
new economic benefits and restricted palliative effects of climatological drought in
some regions. However lack of strategies on dry-year irrigated water supply, belief

that low water years are temporary facts and the lack of an integrated
development strategy for surface-ground water resources management in dry

years, have resulted in severe constraints on water resources use for the

population.

Regional Strategy

In 1964, four of the five nations that share the waters and lands of the Lake
Chad Basin - Cameroon, Chad, Niger and Nigeria signed the Convention of Fort

Lamy to establish the Lake Chad Basin Commission (LCBC). The LCBC objectives

are to coordinate regional (vs. national) development and to assist in the
settlement of any disputes that might arise between the basin's participants. More

recently, some aspects of soil, plan and animal resource management have been

also included.

Use of water resources of the Lake Chad is founded on:

The Chad Basin Convention signed in 1964

The Statute relating to the development of the Chad Basin, annexed

to the Convention

The "Master Plan for the Development and Environmental sound

Management of the Natural Resources of the Lake Chad Conventional

Basin " approved by the 1994 ....

The recommended Action Plan identifies water resources management as

the major challenge to successful natural resources management and reassess

water priorities Priority actions include the identifications of 36 projects in the
basin to improve environmental quality without harming economic development.

Among them, high priority is given to the Chari-Logone basin Chad-Cameroon) and

to technical assistance for groundwater investigations.

13



Prioron g ^

v - ^timtek^pi^9¥^e C0"°Perated <* are currently assisting in the
wateFtesout^ thatthe hydrology and water resources

of theiake Chacj Basin haye 6e|ri the;sub^f ofprevious investigations on a
partial basis* Many of these, studies; hoWeverwere implements before the
droughts oA J9?yn<J>4980$; and need tpfe undated. Moreover, they do not

specifically respond to the study area.

Since 1965, the hydrogeological assistant has been concentrated into the

following studies:

Bouchardeau, A., Lefevre, R. ORSTQM, 1965. Office de la Recherche Scientifique

etTedtnique d'Outre-Mer. Paris (FR), Monographie du lac Tchad.

Billon, B., Bouchardeau, A., Callede, 1, Pieyns, S. Roch. M., Ridier, J. ORSTOM,
1967, .Office de la Recherche Scientifique et Technique d'Outre-Mer, Pans (FR),

Monographie du Logone.

Megas, C, 1971.servey of the development of the water resources of lake Chad
basin. Abidjan (CI), project FAO-UNDP.

Schroteter, P., Gear, D.,FAO. 1973. Food arid Agriculture^Organization. Rome (IT),

PNDU. Programme des Nations Unies Pour le Development. New York (US).
Etude des resources en eau du bassin dii lac Ttn^cPen vue d'un programme de
development. Commission du Bassin duTchad, Cameroun, Niger, Nigeria, Tchad.

Survey of the Resources of the Chad Basin for Development purposes (FAO 1973).
A great scale study with the aim to characterize the aquifer unitsln the Lake Chad

Basin.

Chouret A. Franc. J., Lemplle. i; 1974 Evaluation hydrologique du lac Tchad de
Juillet a decembre 1973. Contribution a connaissance du bassin Tchadien.

GMNNC 1990. Commission Mixte Nigero- Nigeriane de Cooperation. Niamey (NE)

Mise en valeur des ressources en eau dubassin dela komadougou Yobe;

Commission mixtc Nigero- Nigeriane de coopration : rapport de mission.

Actualisation des connassances sur les Ressources en Eau Souterraine de la

Republique du Tchad (BRGM,1986).
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Water Litting Water Pumping Study, Chad (IWCO,1986). Specific study on Pumping

tests.

ONHPV. 1987. Office National de I' Hytfraulique pastorale et Villagepise. N'Djamena

(TO).

Solages, S., BRGM. 1987. Bureau de Recberch.es Geologiques et Minieres. Orleans
(FR), CBLT. Commission du Bassin du Lac Tchad.. NTDamena (TD), Inventarire des

potentiates naturelles du Bassin du Lac Tchad. Volet hydrogeologie, analyse des

connaissances.

CBLT. 1991. Commission du Bassin du Lac Tchad. N'Djamena (TO), FAO. Food and

Agriculture Organization. Rome (IV), programme d'adton de mise en valeur et de

gestion des ressources en eaux du bassin conventionhel du lac Tchad pour un

development integredurable.

CBLT/ PNUD/DTCD. Project FAF/88/029.1993 . planification et gestion des

resources en eau du bassin : madu lactchad - Rapports finaux.

Eberschweiler, Ch., 1993. Monitoring and management of groundvyater resources

in the Lake Chad Basin : Mapping of aquifers water resource management, Final

report.

Forages d'exploitation des eaux souterranes dans le bassin coventionnel du Lac

Tchad. Commission du Basin du Lac Tchad (Comeroun, Niger, Tchad): conclusions

et recommmandations du project.

Le bassin conventionnel du lac Tchad.

Une etude diagnostique de la degradation de Tenvironnement.

rModelisation de la nappe souterraine dans la region Chari-Baguirmi (DHA-

.Hidroexpert, ongoing project).

Qfficede la Recherche Scientifique et Technique outre-Mer, Service Hydrologique.

Monographic du Lac Tchad.

Office de la Recherche Scientifique et Technique Outer-Mer, Service hydrologique.

Complement a la Monographie du Lac Tchad.
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Note hydrologique^sur 1' El Beid et la Komadougou-Yobe

Vuillaume, G. ORSTOM - Serie Hydrologique. Bilan hydrologique mensuel et

moderation sommaire du regime hydrologique du Lac Tchad.

A new common project Universite de N'Djamena - Universite de Montpellier,

to study the hydrogeology of the urban area of N'Djamena has started. The study

is financed by the French cooperation.

Before the drought, science in general considered it as an abnormal and

rare phenomenon, It is now accepted that the adopted design are inadequate for a

region in which drought is endemic. A high priority is to use "water scenarios"

(depending on climatic years) to evaluate availability of resources, role of

fioodplatns and relationships surface groundwater. As a summary, according to

previous studies the following conclusions can be established.

Major groundwater concerns include maintenance of flow in rivers to allow

phreatic water recharge; determining the extent of fossil water vs. rechargeable

water reserving groundwater for dry-years in order to prevent lowering the

groundwater table; increased pumping costs from lower groundwater; application

of groundwater with high ion concentrations to irrigable farmlands and pollution

risks in major urban areas.

PROJECT JUSTIFICATION

1. Problems to be addressed: The present situation

In the Lake Chad Basin potable drinking water supply to population needs

are not fulfilled. Only 40% or rural, semi-urban and nomadic population, and 30%

of urban population have access to water supply. Groundwater constitutes the

main water supply both in urban and rural areas. Especially important are the

populations located around the Chari-Logone rivers, such as N'Djamena, Sahr,

Moundou, Doba, Koumra, Kelo and Bongor, which account for almost 50% of the

total of the country.

16



During the past twenty years a number of projects have been developed in

order to evaluate water resources. Existing data are still not sufficient to solve

several issues related to the hydrology of the basin.

In the area of study (annex I), three main aquifers can be distinguished:

The Chad formation, Lower Pliocene and Continental Terminal. The problems to be

solved are:

(i)The Chad Formation constitutes a phreatic aquifer of quaternary deposits

extending along all the basin and mainly used for agriculture and

local water supply .Aquifer recharge conditions are poorly

understood, although it may be exploitable resources and flooding

episodes, especially in the Yaere area. So far, volume of exploitable

resources and lake and river relationships are difficult to define and

quantify.

(ii) Lower Pliocene and Continental Terminal deposits constitute artesian

aquifers used for water supply in the most important urban areas.

The recharge area of Lower Pliocene, and its connection with the rest

of the aquifers is unknown, although this last aspect seems to be

very limited. The recharge area of the Continental Terminal is located

South of Chad and Cameroon, known as Koros area. Potentiality of

the aquifer remains unknown, although an important population

relies on these possible resources.

(iii) Some water quality problems related to the presence of sulphate and

have been detected. This presence could be an indication of

evaporation problems, existing connection with the sulphate

confining layer of Pliocene age, or presence of long time residence

water. Quality problems can lead to the abandonment of wells and

soils. Salinization by agriculture.

(iv) Quantification of recharge and resources of aquifers has not been

assessed for humid, medium and dry climatic periods. This evaluation

will enable the development of an appropriate strategy for the best

water resources management especially during dry periods.

(v) In view of the future oil field exploitation In the Koros, a proposal of

projections and regulatory issues needs to be established regulatory

17



issues must be defined in the recharge areas of the aquifers to

protect water resources against pollution risks.

(vi)Other major groundwater concerns include the maintenance of flow in rivers to

maintain phreatic aquifer recharge; determining the extent of "fossil"

water vs. rechargeable water and the management of surface ground

water resources during dry periods in more sustainable way.

Expected End of project situation

Improvement of the water resources supply and management through:

Knowledge and quantification of aquifer recharge and resources at three

different climatic scenarios: humid medium, medium and dry. Knowledge of

availability for water supply and irrigation.

Evaluation of water recharge from fioodplains and surface water.

Prediction of what might happen under various possible future conditions

including different climatic conditions, irrigation schemes, pumping and

recharge patterns, etc.

Proposal of regulatory issues for aquifer protection.

- proposal of management for the quaternary and Continental Terminal

aquifers through the implementation of a flow simulation mode for the three

climatic scenarios.

- ■ Estimation of the seasonal lowering of the aquifer as well as inter-annual

fluctuations due to drought.

- Simulation of the flow of dissolved salts (sulphate and iron) into and

through the groundwater basin and propose economic responses to such

' potential Water Quality problems.

Establishment of a good groundwater data network model updating.

18



Improvement of efficiency of national agencies for coordinating the

development actions through: purchased equipment; trained staff and data

base and computers simulation availability.

Target beneficiaries

Being the most populated area of the region , the direct beneficiaries of the

project is the population of the area.

The development of the project will also permit the institutions involved to

produce national experts on groundwater resources. This fact will allow to create a

core of good professionals in a region where water is one of the most important

factor for development.

Project strategy and institutional arrangements

The project fits into the long-term water planning strategy of the LCBC in

the Lake Chad Basin as stated in the "Master Plan for the Development and

Environmentally sound Management of the Natural Resources of the Lake Chad

Conventional Basin11 It is also complementary to the water resources studies being

carried out under the UNESCO Program.

The purpose of the master plan is to establish a strategy for the

development and environmentally sound management of the basin's natural

resources in order to ensure sustainable development of the area. The objectives to

be achieved by implementation of the master plan at the Lake Chad conventional

Basin are:

(i) Increase of availability of water resources; promote rational utilization

of water resources: prevent degradation of water quality; improve

and/or establish laws for rational utilization and equitable sharing of

water resources: re-evaluate and modify operational rules for large

water projects in consideration of their adverse impacts.

(ii) Prevent soil erosion, improve soil fertility, infiltration and water -

holding capacity.
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:; uWack to w^rds-a viable famine prevention and, food, security

. r: : programme/(including fishery) so that natural resources can be

protected during harsh droughts or other natural disasters.

(iv) Development of basin-wide actions considering technical and

educational assistance, planning research and monitoring.

(v) Integration of type water years according to climatic conditions for

water planning including their impacts on thefloqcjplains of theChari-

Logone, Mayos and Kamadougou. Water resources studies in the

floodplains in relation to water depth and duration.

Counter support capacity

The most important contribution of the LCBC is the provision of a suitable

location for project development at headquarters. It will also provide the necessary

computer and secretarial services.

Partner institutions will designate a representative expert for the

coordination committee, to participate in the actions to be taken and field reviews.

DEVELOPMENT OBJECTIVE

The development objective of this project is to contribute to the better

management and planning of water resources on the Lake Chad Basin which is

urgently needed.

It will also contribute to the development of manpower infrastructure in an

important field of expertise for arid countries: groundwater.

PRIOR OBLIGATIONS AND PRE-REQUISITES

For the effective implementation of the project the LCDC should provide the

appropriate space for the allocation of the personnel and purchased equipment and

for the administrative and supporting services. It also must ensure that the proper

coordination and links with the participant institutions will be accomplished.

20



PROJECT REVIEW, REPORTING AND EVALUATION

Two different mechanisms are foreseen for the project evaluation.

Interim reports of project evaluation/review prepared by the coordinating

committee composed by the chief of the project, LCBC and participant institutions.

This internal review will take place each 6 months in order to evaluate the on-going

work and for the possible changes of the proposed schedule.

A 12 months assessment by the coordinating committee for the evaluation 2

external experts will be invited, one of them suggested by the donor agency. A

report will be produced by the chief of the project for consideration of the review

meeting at least one month before the meeting.

Two final reports will be produced: one referring to the hydrogeology of the

area, and the second one on the modelling process.

BUDGET

ITEM

1. Project Personnel

2. Sub-contracts

3. Training

4. Equipment

a. expendable

b. Non-expendable

5. Miscellaneous

a. Operation and maintenance

of equipment

b. Monitoring and Evaluation

and Reporting

Total Project Costs

Contingency (10%)

GRAND TOTAL

YEAR 2000

100000

700000

80000

40000

500000

50000

5000

1475000

147500

1632500

YEAR 2001

100000

750000

120000

20000

20000

50000

25000

1085000

108500

1193500

YEAR 2002

100000

800000

800000

20000

25000

50000

40000

1115000

111500

1226500

TOTAL

300000

2250000

280000

80000

545000

150000

70000

3675000

367500

4042500
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COMMISSION DU BASS1N DE LAC TCHAD

pRQJET DTAPPUI A I A RECHERCHF DEVELOPPEMENT SUR LA LUTTE

INTEGREE CONTRE LES FLEAUX EN AGRICULTURE DE SUBSISTANCE

CARTE

6° ib.0
** *♦*♦"**

2 0° 22C 24«

CBILMA

O AGADE2 N E R f
FAYA

r H

V
<. ZINOER

MAO
/
X
/

A 0

^BILTINE /
o

oABECHE

+

+

Z^
KAN

A

N

ENU6U

«c.

22J

20

LI3TE DE3

NIGERIA (Nqaltt) CHAD (Chart boguirmi )

■«T<h«ndjou

«>Gutmeze

•- Batata;

- Manjtfa

•m Klessoum

•Uajaramag*

.Wurge

- Abari

•.3h*huri

«.Bubla Us be

N.EfiER ( DIFFA) CAMEROONf MAROUA)

^Dforl Koula _ Ouromaina

fc Markabo

,«lftla

... Tchtre

«, Soyok

10!

11 is ***

6°

Leaendp

Limltc bassin conventionnel

des Villages selectionnes

Fltuvt, , Riviere, et Cours d'eau

..FRONTIERE INTERNATIONALE


