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Introduction
 

This report presents the results of a consultancy on the
 
subject of watershed management in the Gambia River Basin, car­
ried out in the 
.ontext of AID's technical assistance to the

Gambia River Basin Development Organization(OMVG)(Project 625­
0012).
 

The purpose of the consultancy was to outline an approach or
 
strategy for the OXVG in watershed management and develop an
 
action plan suitable to the OMVG's institutional mandate. The
 
terms of reference called for a review of existing watershed
 
management or watershed management planning, of existing data on
 
sedimentation in proposed impoundmencs, of current plans for
 
environmental monitoring in the basin, and an assessment of the
 
contribution watershed management could make in the river basin's
 
development program.
 

The focus is on the management of water, land and vegetation in
 
catchment areas according to the hydrological function of the
 
catchment. In practice, that hydrological function may be 
en­
sured through development projects as well 
as through conserva­
tion of natural vegetative cover. However, such projects would
 
be shaped according to the primacy of the hydrological function.
 

The consultancy was carried out in Senegal and Guinea during

January 16 to February 7, 1987, however preparatory and follow-up

work in Washington, D.C., was also entailed. An itinerary and
 
list of persons interviewed is appended.
 

During the time 
I spent in Dakar, the entire OMVG staff was
 
occupied for over a week in joint programming work with UNDP
 
representatives, and during the last week of my stay, the 7th
 
meeting of OMVG heads of state took place in Banjul. Consequent­
ly, interaction with OMVG staff was somewhat limited.
 

I wish to extend my thanks to AID's River Basin Development

Office Staff and the AID technical assistance team at the OMVG
 
for their hospitality and cooperation. Special thanks are due
 
Paul Andre de Georges for camaraderie and daily logistics.

Also, I was received courteously in telephone interviews as well
 
as visits with a number of individuals in Washington D.C. and
 
elsewhere in the USA, in the course of preparing for the mission.
 
Their names are listed in the Appendix.
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Watershed management in the OKVG program
 

Watershed management does not figure 
in the OMVG's present program,

which is essentially that 
set forth in the 1985 Schema Directeur
 
d'Amenagement du Bassin du Fleuve Gambie. 
 The focus of that
 
master plan is control of saline intrusion up the Gambia River
 
by means of the Balingo barrage, water storage and hydrooower

production from the Kekreti dam near 
Kedougou, and irrigation

development of 70,000 ha of irrigable soils in a 50-year period.

With the association of Guinea-Bissau to the OMVG, an added goal

is the integrated development of the Kayanga-Geba and Corubal-

Koliba basins, for which planning is needed. 1-inancing was also
 
being sought for a feasibility study of the Kouya dam in Guinea,
 

Also, development in Guinea is being studied in 
the OMVG,

i.e. "amenagement des bassin versants", 
in the context of

proposed "mini-barrages" for small scale irrigation development.
 

The OYVG has not yet defined for itself an institutional role and

related program in matters not related to the financing of these
 
various developments. For instance, the OMVG does not operate a

hydrological and meteorological station network, or pilot research
 
and development projects.
 

AID and UNDP financed technical advisors to the OMVG, and their
 
African counterparts, have generated studies and analyses of

potential use to watershed management planning, which are cited
 
elsewhere in this report. However, there exists no program­
matic context for watershed management planning. Also, given the
policy focus on financing dams first(for which much of the feasi­
bility and design work has already been done), a dynamic planning

context for incorporation of watershed management has been lack­
ing.
 

The OMVG appeArs to be following the example set by the OMVS. It

proceeded from an 
indicative development plan to feasibility and

design studies of the Diaa salt barrier dam at the river's mouth
 
and the Manantali dam upstream, built for hydropower and irriga­
tion waters storage. Both have been financed. The Diama dam has
 
been completed; the Manantali is in advanced stages of con­
struction. Meanwhile, small scale pumped irrigation is being

pursued. Notably, there is no watershed management aspect in the

OMVS program. The Senegal River also arises in the Guinean Fouta

Djallon highlands, where the Gambia River has its headwaters.
 

The Permanent Water Committee of the OMVG, which would be empo­
wered to consider and propose an action program concerning water­
sled management, has never met and exists only on paper.
 

Watershed management could be seen an an environmental
 
concern. The environmental advisor and his counterpart have ini­
tiated the formation of a Subcommittee on the Environment, which
 
has met twice to .onsider and react to 
a proposed environmental
 
monitoring and surveillance activity, centered at regional field

laboratories in Gambia, for the lower basin, and Labe, Guinea,
 



for the upper basin.
 

(I made a detailed critique of this plan to 
Paul Andre deGeorges,
 
with written commentary on the draft.)
 

The OMVG had not 
taken a strong official stand on this proposal.

However, a measure of official endorsement of the proposed moni­
toring and surveillance activity was contained in a speech by

Senegal's President Abdou Diouf, at a meeting of the OMVG heads
 
of state in Banjul, during February, 1987(Le Soleil, Feb. 5,
 
1987).
 

(With regard to the OMVS as a model, it is noteworthy that the
 
OMVS is not doing any monitoring or surveillance of environmental
 
changes(except for the AID-financed groundwater monitoring ef­
fort), and has therefore missed the opportunity to measure
 
changes caused by the Diama salt barrier on estuarine and river
 
ecology and productivity.)
 

During 1987, several opportunities exist for pursuing an
 
initiative in watershed management within the OMVG's program.
 

1. The planned installation of "environmental monitoring labora­
tories" in Gambia and Guinea.The field laboratory at Labe,

Guinea, could well become a focal point for watershed management

actions in the upper Gambia River Basin. Its genesis and pros­
pects are discussed in detail 
in a later section.
 

2. The broad planning study to be carried out by thb years' end
 
as part of AID's technical assistance to the OMVG. (Mr. Songthara

Omkar arrived in Febrtuary, 1987, to initiate this work).
 

3. The development of small dams and irrigation 
at two sites in
 
Guinea(Sambailo an(' Dougel Sigon).
 

These possibilities are examined following a review of water­
shed management issues in the the Fouta DJallon.
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Tho Fouta Djallan Watershad.
 

Seventy percent of the Gambia River's flow originates in the
 
Fouta Djallon massif, in Guinea(Risely, personal communication).

Its headwaters in Guinea total apprpxomately 12,000 sq. km.
 

The massif is also the headwaters of the Senegal and Niger

rivers, and a number of 
lesser rivers, including the Koumba River
 
which flows into Guinea-Bissau(see map).
 

All these rivers share the characteristic of steep gradients in
 
their Guinean headwaters, abruptly changing to shallow gradients
 
once 
they flow out of the highlands onto the semi-arid, flat
 
Continental Terminal erosion surface. The essential hydrological

catchment of these rivers is the Fouta Djallon massif, contained
 
entirely within the Republic of Guinea.
 

Physica! georahyr of the Fouta Djallon
 

The unique geography of the Fouta DJallon as well 
as its mineral
 
resources have attracted the attention of travellers and
 
researchers since many years ago, and more recently a regional
 
program for the "Projet de Restauration et d'Amenagement Integree

du Fouta DJallon" under the aegis of the Organization for African
 
Unity, now beginning its third year of field work. That effort is
 
described later.
 

Of particular relevance to this consultancy are various studies
 
by foreign and African researchers on the geomorphology, soils,

hydrology and landuse in the Fouta DJallon, including studies
 
commissioned by the OMVG. Only some of this work was seen.
 

The Fouta DJallon's geomorphology has been studied by

Michel(1967) (not seen) and more recently reviewed by Lo(1984),

who also measured suspended and dissolved sediments in the Gambia
 
River at Gouloumbou during the 1983 rainy season. Numerous ear­
lier works on its physical geography are cited by Pascual(1986)

in a brief but informative description of the geomorphological
 
aspects of laterization in the massif.
 

The massif is ancient and tectonically quite stable. Millions of
 
years of tropical weathering apparently dominated by alternating

wet and dry seasons have reduced rocks or sediments to laterite
 
and bauxitic earth, over large surfaces. Vertical faulting

has controlled the stream courses in many places.
 

Major questions are still unanswered concerning the evolution of
 
the various erosion surfaces of the Fouta Djallon. Within the
 
Gambia River portion of the Fouta DJallon, at least three erosion
 
surfaces are discerned (Lo, 1984). 
All three are capped with laterite.
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(1) The "Labe surface" - 1200 m elevation post Pajeozoic
 
remnants.
 

(2) The Dongel Sigon surface - 850 - 900 m elevation
 

(3) The Fantofa surface - a well preserved lateritic plateau
 
at 550 to 600 m elevation
 

The predominance of lateritic earth or 
ironstone cuirass(crust)

greatly influences the hydrologJcal behaviour of the Fouta Djallon,

and imposes important limitations on crops and landuses.
 

Laterite 
is a highly weathered material rich in secondary oxides

of iron, aluminum, or both. It 
is nearly devoid of bases and

primary silicates, but it may contain large amounts cf quartz and
 
kaolinite. It is either hard 
or capable of hardening on exposure

to wetting and drying(Alexander and Cady, 1962). 
 Layers of

doughy laterite often occur underneath a leached upper soil. Upon

exposure to wetting and drying, through erosion or 
deforestation,

these layers harden irreversibly.The ferruginous crusted, or

hardened, form is termed "cuirasse" in the French language and
 
ironstone in English.
 

-aterite in different concentrations and stages of induration oc­
curs on steep slopes as well 
as flat or gently sloping terrain in

the Fouta DJallon. Cuestas and cliff forming sandstones are

capped by ironstone crusts and deeply incised by streams.
 

Among other peculiarities, termites-appear to play a beneficial
 
ecological role in maintaining a measure of fertility in soils

underlain by laterite, e.g. the flat 
or undulating "bowe" sur­
faces<Pascual, 1986). McGauhey also reports the absence of

laterite under forest cover, and the possibility of reclaiming
 
areas with hardened laterite through tree plantings(McGauhey,
 
1984).
 

On-going research on the laterization process is especially ger­
mane to any consideration of so.l 
erosion and its control. In 1985,

the Direction de Recherche Scientifique et Technique of Guinea

undertook field studies of the geomorphological aspects of

cuirass formation in the Fouta DJallon(Pascual, 1986), with co­
financing from the French Centre National de la Recherche
 
Scientifique.
 

For a number of years researchers working out of

ORSTOM/Dakar(Hann) have been studying geomorphological degrada­
tion of the entire massif, largely through analyses of sediments

and dissolved solids in the various rivers arising in the massif.

The object of the research program, which is headed by Dr. J. Y.
Gac, is to model soil erosion processes in the Fouta DJallon.
 
This work is now part of an international research effort(PIRAT)

begun in 1986 and headquartered in Florida which is seeking

relationships between plate tectonics and laterization.
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Any future work by the OMVG 
in the Fouta Djallon should entail
 
complete familiarity with past and on-going research on the
 
massif's geomorphology and related pedology(soils formation)
 
and hydrology.
 

The OAU Fouta Djallon Project
 

The Organization of African Unity has served as the political

coordinating body for a program for "the restoration and
 
integrated development of the Fouta Djallon", the need for which
 
was first enunciated iii the 1960's, in recognition of the regio­
nal importance of the massif's hydrological function.
 

With UNDP and UNSO financing and technical assistance, a program of
 
reconnaissance studies and mapping of the entire Fouta Djallon
 
was initiated in 1984. 
A series of thematic maps was undertaken
 
(bioclimate, geomorphology, soils, landuse and vegetation, land
 
use potentials) at the 1:250,000 scale. (Cueto and Khoumba's
 
soils mapping work done through the OMVG, and described above, is
 
included in the series.) A preliminary zonation of the massif was
 
carried out, according to environmental and resource management

similarities. These maps or mapping materials were not yet

generally available; they can be 
seen at the project's headquar­
ters in Labe, however.
 

The next phase of the OAU project pursues a strategy of
 
working with small watersheds 
on a pilot basis in the different
 
zones of the massif. Twelve representative watersheds or "bassins
 
representatifs" have been identified throughout the massif for
 
more detailed studies and actual development.
 

Earlier, AID had funded a pilot project in Pita involving refore­
station and range management, in which Peace Corps volunteers
 
were 
involved. These and other development experiences in the
 
Fouta Djallon comprise the technological point of departure for
 
the efforts to be undertaken in the representative basins.
 

The UNDP proposes to focus on one of selected watersheds(Batin­
guel, not in the Gambia Basin), in a proposed four-year, $4.0
 
million project, that will be a country project, as opposed to
 
the effort to date which has been a regional project. (In Feb­
ruary, 1987, UNDP was preparing projects and programs for the
 
next funding cycle).
 

Two of the pilot -;atersheds fall within the Gambia River Basin.
 
and therefore would be of potential interest to the OMVG.
 

Organization of Guinea government services in the region 

The Fouta Djallon region corresponds to the administrative region
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of Moyenne Guinee. The on-going decentralization of governmental

functions is auspicious for the regional focus 
on the Fouta
 
Djallon that has been pursued in the OAU project, begun in 1984,
 

A special office, the Service National de Restauration et
 
d'Amenagement Integree du Massif de Fouta Djallon, has been set
 
up to coordinate efforts. The Service is located within the

Ministere de Ressources Naturels et de l'Energie, specifically in
the office of the Secretariat d'Etat des Eaux et Forets. A

National Technical Coordinating Committee was set up to coordinate
 
governmental services, while a National Coordinator 
ensures
 
coordination of neighboring states and international donors, as
well as regional organizations such as the OMVS, ONVG and the
 
NBA.
 

The Service oversees the various projects underway in the Fouta
 
Djallon such as those of UNDP and ORSTOM.
 

Financing was being actively sought to fund pilot management and
 
development activities in the various representative catchments in

the massif, identified during the OAU project. Contact had been

made and expressions of interest elicited from the EEC, the
 
Canadian Centre des Etudes et de Cooperation Internatio-

nale(CECI), G'Z, FAC and CIDA. Also Euro Action Accord (represen­
ting various European NGO's), Volontiers Francais and the Peace
 
Corps have been approached.
 

The Peace Corps is preparing an expanded program in the Fouta
 
Djallon as a part of its Accelerated Food Production in Africa
 
program, initiated in 1986.
 

Watershed management in the Fouta Dallon
 

The Fouta Djallon massif has been called the "water tower"

(chateau d'eau) of West Africa. The three most important rivers
 
of semi-arid West Africa arise in the Fouta DJallon, namely the

Niger, Senegal and Gambia rivers. Almost the entire flow of these

rivers is run-off from the Fouta DJallon massif. Its role as a
 
critical catchment is well established.
 

"Chateau d'eau" is a somewhat misleading metaphor, however. In
 
fact the "water tower" is empty or almost so for four months out

of the year on average: February to May. Rainfall is markedly

seasonal but variability in the massif is less than in the lower

valley in Senegal and Gambia. Labe's mean of 
1670 mm has a stan­
dard deviation of 246 mm; 
at Pita the s.d. is 327 for a mean of
 
1719 mm. (Webb, 1986).
 

The large extent of ironstone(cuirass), either exposed or with a

shallow covering of soil, renders much of the massif quite imper­
meable(Lo, 1984). 
The markedly seasonal rainfall over the Fouta
 
Djallon, the general impermeability of 
its rocks and lateritic
 
surfaces, and the aridity of its dry season(heightened by the

Harmattan wind) combine to severely limit the massif's potential

to store rainfall and release it following the rainy season.
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This is evidenced by the precipitous drop in flow at tha end of
 
the rainy season. The Gambia River may dry up entirely; the
 
minimum monthly flow during 1972-1980 averaged 0.4 cubic
 
meters/second in May at Kedougou(Harza, 1984).
 

Notwithstanding these peculiarities, at 
least two, more or less
 
classical objectives of watershed management 
can be posited.
 

(1) soil erosion control and stabilization of stream courses in
 
order to limit sedimentation in reservoirs and irrigation canals,
 
and,
 

(2) retardation of run-off by means 
of biological and structural
 
measures so as to buffer extreme flows(and limit stormflow da­
mage) and enhance percolation to the subsurface.
 

The OMVG could well pursue these two objectives in any future

watershed management program, since they are related to the issue
 
of sedimentation of reservoirs, both large and small, in the upper
 
basin.
 

The degradation of the Fouta Djallon inassif(erosion,

loss or pauperization of forest and other natural vegetation,

uncontrolled burnin S ) has been of general concern for many
 
years. Degradation of the massif could Jeapordize dams and re­
lated land development, especially with regard to shortening

reservoir life due to sedimentation. However, not until 1984 
were
 
concrete actions taken to address degradation on a regional

scale, namely the OAU's Regional Project for the Rehabilitation
 
and Integrated Development of the Fouta Djallon, described later. /
 

It appears that 
little can be done with vegetative cover to alter

the seasonality of the river's flow, although storm flow peaks can be

attentuated with vegetation. In particular, 
further deforestation
 
of areas prone to cuirass formation should be controlled, not
 
only to prevent faster run--off but also to preserve site
 
potential.
 

Sedimentation
 

Although as yet the OIVG's program does not 
include sedimen­
tation as a potential problem or issue, the question has not gone

unnoticed, as the work reviewed next attests. The review finds
 
that sedimentation is not a serious potential problem for large

dams but could be 
for smaller dams in the upper tributaries.
 

Sediment transport and erosion are related but are 
not equivalent

quantitatively. The amount of sediments actually moved into
 
streams and transported in suspension is only a fraction of the

total or gross erosion that takes place in a watershed. This
 
fraction, known as sediment yield is estimated to be 20 percent

of total erosion in the United States. 
(In the French language

sediment yield, computed from suspended sediment measurements, is
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termed "degradation specifique")
 

While erosion may be locally severe in the Fouta Djallon,

the amount of sediments transported into the Gambia River is

quite low. Although various estimates of sedimentation rates and
 
sediment yields from watersheds show little agreement, many tend

towards an overestimation of sediment yield, compared to the
 
rates indicated by actual measurements of suspended sediment.
 

Sediment transport and sediment yi eld in the Gambia River Basin
 

The amount of suspended sediment in the Gambia River and its
tributaries will determine the useful life of 
reservoirs that may

be built.
 

Although suspended sediments in the Gambia R. and its tributaries
 
are nowhere routinely monitored, sediment transport has been

measured and estimated in the upper basin by ORSTOM(Lerique,

1975, cited in Olivry(1983)) and by Lo(1984) in his doctoral
 
dissertation on the Upper Gambia basin 
(above Gouloumbou).
 

Measurements of suspended sediments reviewed by

Olivry, indicate a low concentration in the different tributa­
ries, and a 
low sediment yield from the watersheds, when concen­
trations are converted to metric tons per square kilometer.
 
Concentrations at Gouloumbou reach maximum values in the range of

200 to 300 g/m3, but average 50 to 75 g/m3 during the July to
 
September peak flow period(Olivry, 1983).
 

Lo measured somewhat lower values in 1983(see diagram), which was
 
an exceptionally dry year. Total flow was only 34% 
of the 1971­
1980 average for Gouloumbou. The average concentration of suspended

sediments was 45.8 g/m3. giving an average yield from the
 
catchment above that station of only 2.1 mt/sq km for the period.

By comparison, during the statistically average year of
 
1974/1975, the sediment yield was 15.7 mt/sq km.
 

A field survey of suspended sediments, sampled daily at Kedougou,

and of dissolved sediments in "all the tributary streams of the
 
Gambia R." was carried out during the 1985 rainy season --
 June
 
to November(Gac, ORSTOM/Dakar, pers. comm., 
1987). The data were
 
still being analyzed in February, 1987.
 

Olivry reviewed sediment yield computations which varied between
 
16 mt and 70 mt/sq km per year. In the course of the U. of

Michigan/Harza Eng. environmental assessment of the OMVG's deve­
lopment plan, Jasinski computed yield rates varying from 18 
mt to

27 mt/sq km per year(cited by deGeorges and Samba, 1986).
 

Values of suspended sediments in the Senegal River are also low.
 
ORSTOM's Dr. J.Y.Gac points out that in the Senegal River Basin,

measurements of suspended sediments indicate a 
low rate of
 
sediment transport, wtihin the same 
range as those found in the
 
Gambian tributaries.
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Olivry notes the incredulity of some authors at the low yield

rates indicated by suspended sediment(Olivry, 1983, p. 65 cf).

Many chose to add a safety margin to estimates by increasing them
 
by an order of magnitude or more, to between 1000 and 1500 mt/so

km/yr. In 
a recent work for example, Fofana(!986) computed a
 
yield of 17.40 
mt/sq km/yr in the Fouta Djallon.
 

A reservation has been voiced about the accuracy of low
 
concentrations of suspended sediment. Measurements in 
some cases
 
have been made not during peak rainfall months but before 
or
 
after thp maximum rainy periods(Fofana, 198C). However, daily

samples thrcughout the maximum flow season were taken by Lo 
in
 
the summer of 1983 at Gouloumbou, and by Bamba in 1.985 at Kedou-

Sou. Their findings confirm the lo,,;er 
values measured at less
 
frequent iiitervals.
 

I find the empirical studies by ORSTOM and/or supervised by

ORSTON scientists to be 
more convincing than various theoretical
 
estimates which increase sediment yield from the catchment
 
surfaces by a factor of 10 or more, over that indicated by actual
 
sediment transpozt. Nevertheless, it is to be expected that sediment
 
yields from smaller, steep catchments in the upper headwaters will
 
be greater.
 

Reservoir sedimentation estimates
 

Sedimentation rates of various possible reservoirs have been
 
estimated by Howard Humphreys Inc. and 
 by GERSAR and SOGREAH
 
in studies of potential small dam and irrigation developments in

the upper basin. Jaskinski(Harza Engineering, 1984) estimated
 
sedimentation in the proposed Kekreti, Kankakoure, Koungou Foulbe
 
and Kouya reservoirs, in the course of 
the AID-financed study of
the environmental and socio-economic impacts of the proposed dams
 
and other develoments. The results of these studies are 
summa­
rized in the tables below.
 

Idrissa Samba attempted to apply the modified USLE to an estimate
 
of erosion and sediment transport in the Kouya watershed, above

the proposed Kouya damsite, for his thesis at the University of
 
Arizona(which was supported by the AID/OMVG project). 
More
 
recently(November, 1986) Idrissa Samba and Paul Andre
 
DeGeorges reviewed Olivry's work and recent sedimentation
 
studies in order to estimate the reservoir life of various pro­
posed dams --
 the Kekreti dam, and the two "mini-barrages" at

Sambailo on the Koulountou tributary and at Dongel Sigon, in the
 
uppermost portions of the catchment.
 

it appears that the proposed large dams are not seriously threa­
tened by sedimentation. 1ven at the highest estimates of 1.47
 
million cubic meters per year, the dtead storage of the Kekreti
 
reservoir would not be filled urtil. year 170. 
Jasinski, using

lower rates based on measuremen'.s of suspended sediments, esti­
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1435 1310. 

31.3 324.0 

24.7 127.0 

23.3 755.0 

5.2 58.0 

85.0 160.0 

15.7 77.5 
7. 1 =62.0 

19.6 105.0 

2.0 6.5 

35.0 145.0 
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Smali dams the steeper, -orer a evs w a
 
hie'r ra-,_ of di;icrm. dee However, once a-ari estmates
aedient 

di,-er-e wideiv. The ­hizl- an:d low es- imates of ORP'TO4 an4 Of 

-c re.servoir and -, SaMIair-.-n 


re-ervcirs are -hown below.
 

Estimated sedimentation in two small reservoirs 

Sediment yield Life in years of dead 
(mt./sq kin,"yr) storae 

Douse! Sion Sambailo
 

GERSAR high 2000 
 13 9 
GERSAR low 200 125 93
 
ORSTOM high 100 
 250 186
 
ORSTOM low 
 50 500 1348
 

Source2: OMVG internal memorandum by P, A. deGeorzes and I.Samba, 
October , I,-6. 

The discrepancie.=s arise in wiidiv d i afebrout the 
nature of local rainfall, es-ecially the intensi-v of sor-m 
evens-.. Rainfall i ten=4i11 is of par uIcular imor a r, 

ca==- n'-7 ero-ior and se "entat n in We-St Afri-a, where erosion 
S3ar:-' a n tion o3 ralnf'-. e-- :en-he 

erc Va0iSC. 2.5 <RC-:EC, .T 7. 

Lak* .r .et .n rainfal1 
*.- .- - .--.: .. . , ........
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 _', ­---a-- .:,m .'.v th c.:.uasiona±, verv hn~'' ir 'en i+.v r'n 

the 
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_a t... ui1ua i- ,
n-:e,
 

a - a-r storm- are tha=en caV t.-t have shoed 

,:ni aIarIy r:,-ern Af"-'-i a th.. ..... . the e5
 
or I'" --year- rain i. that which t ra n the lanorEI1a "s OS., 

[ ,ee, ir; the d-v to hunid 4 - 'o-ical' env-nent- of West 
,7-eD-.t= the level of erosion to deen, uoo:n the sum 

mct .evere rai-n:= in a year, rather- than the 
: - n ! .rainf 


]- ::ane piateau, di-astrOU5 erosion on relatively flat 
(e~s than 3% terrain cleared in 1949 for mechanized cultivation 
o: 'grouncir.ucs was caused by rainfall intensity, rather than soil 
fragiity. The Casamance climate is judged to be.30 times more 
eroaive than a comarable temperate zone climate, and at Sefa, up
to 3000 mt.."sa km/yr of soil loss are oossible(WMO, 1983, p 107 

*i).
 

Given the location of the Gambia River catchment in the Fouta
 
Diallon, it is possible that both types of 
rainfall events may
 
affect erosicn and sediment transport.
 

As regards the nossibility of historically exceptional storms,
 
cider in-habitants of watershed in the Fosta Diallon can be que­
ried. Fluvial morphological and other eomorpholo-ical traits ,can

also indicate 2uch possibilities, e.g. la:ers of large cobbles
 
cczc-in withi-
 f irfie of fi4ner ,alluvium,or colluvial fans. 

_. 
 4e Me: mon4-_r i:z. 

e .: -zI 7:,ln and and asist to. £,n cr'he!n finan:e' -

:arr-1 ce -t:li-v. "-onram - of,n-,e s-a :- f ent 1 
-- . ion ....:-nosen . the
:a .... _:..... to
ra:tb O L
% nr-oV .~ " iar-.'e and] 
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'o:!.e:t :.-. wou': 'one r .t by the GONVG directly'e but by field
 
,rews,, or: :s... er..._ ; h..- -d!Hidir,.uliiue, de
-' 4 r-tion- IKini:-tereneie, .... ,--.- Z-aaures 1 

-
of rEvironnement,Guinea 

a wn._a.u- .... iy ta -v XV - •I05 n -e-t e 
C .. _,- -at ons in Guinea are reports d t be 

crew=,..n, and with data aps and ata 
di:-._._- ,.z"... ..... C O~ ,,.. .... _ _.n..., ICK$'_- Ga.:, pero-ona! c mr.unicat ien;

riEeiy,, U',Y; , r.e"= ,cna" cc i:at ion.)- a in. ,zauzes anor e,-ordsare eeeraintais, re1.-ord: - more reliable, but rainfallanz the 

intens- ty i- not measured, nor are stations sBited to provide dataon rainfll within the umper cathment:3 of various tributar-ies. 

Conseauenotly, the recomn_ daticn- rmad above raise the beneral
 
quemtion of aae of
the iacy the stream and rain gau ing networks
 
in this part of iunea.
 

,t appears that OmI{V cannot assume that Guinea's eisin.v stream 

gaugin7 stations and operations in the upper Basin constitute an
 
adequate program, to 
which would be added the additional data
 
collection and monitoring tasks of particular interest to OMVG,

specifically B5ediment transport and rainfall intensity. This
 
brin ..me to the ne::t recomiendation.
 

4. Assessment field_f stations in Guinea. 

Assumin7 that the QY2T, undertake to spnnscr additional hydrolo­
-ic aI and :enaia! data ci eticn in the upper 6,zsin. itatrears, that a .seneral ass-es.--ment 'of the adeaua,_:y an': functionin 
of e::is~. s .ationsocerate -d by the ,rect ion de !'Hidraulique 

u.... .. e u r-'!- 'en as a first ste). The ast--essment "- be
carried out by an e:::eren:e, field h07rolcz st and the work 

_2 e-0n n Z a rior f','-', ion of MVG's atala reouire­
_ r.......r . ..i . ...urn, Shol..! e u-o'_a.-e ,na 


i7 
 - - H Dje,.ctIve wi - ar J D hydlro­

anvSe S- Et:. ee:zni7"nr e 2_- n. 
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At. the min'.m 1 ,' role csould be "to asE;ist -th member
i=.t' ve 

so - mi- a more ac:urate an.l..ysi,.= of the baan': s hvd01jo­

tc .... and suptle:nent e::isting stticr, and o eraton 
12 


o., ;!* Zt .. c daz= and other wate and . :-iai cpnient."C.oordina-ifn and data col1ec: ion and
 
:in would be important progra.n elezents. whi,_-:h are
generi,: -:o the OxV,"'s work in all oains, ofcourse,e in-isudjn , 


.. -rie.ested"'h7e
4n~.
 

.1 euediate ne::t te.at): 

-ra -.... ory e ,..planning -work can be undertaken by the OMVGtechnical - in partisular, detailed knowledge of the current 
work cn ero-ion modelling and related sediment transport in the 
Fouta Djailon under ORSTO4 sponsorship should be obtained. A
 
serie.s of meetinEs in Dakar with Dr. Jean Yves Gac, Mr. Bamba
 
(from Cote d"Ivoire , cne of Dr:.Gac's students who is presently

analVzin z sediment data collected at Kedougou during June to
 
October, Br,9,;
Dr. Lamasat, meteorologist, and Mr. Bouchez,
 

.
meteoroloZit­. Mr. Bouchez has installed several battery powered
recordinz rain Zuag s in the Upper Gambia Basin, in connection
 
with the ORSTO4 s-tudies.
 

it is noteworthy that the ORSTOM studies do not figure with any

prominence, in fact are hardly mentioned, in the documents from
 
the November, 19,56, seminar inLabe on t-he first two years of

the OAU Projet de Restauration and d'Amenagement Integree du
 
Fouta Djailon(OAU, 1986). Also, in our discussions in'Conakry of
 
the possible program of the Labe "Laboratory" and the field

studies that could be undertaken in the "bassins representatifs",

on-going ORSTOX work was only mentioned in passing, whereas it
 
could play a central research role in these pilot watersheds. ,

Nevertheless, Dr. Gac assured me thatlthe Guineans are fully

informed of 
the ORSTOM work. The apparent discrepancy suggests

the need for coordination, particularly in regard to instrumenta­
tion, data collection and analys 
 and perhaps field missions.
 

scou readil accomplished in Dakar, where the ORTSOM 
offices are located a short ten minute drive from OMVG offices.
 

Erosion
 

Actual measurements of erosion losses have not yet been carried
 
out anywhere in t*e Fouta Djalcn massif'OAU, 1986). This fact is 
Pre-ented a- -.he Lnszt, in order -to establish the speculative and 
subje :. nature t .e ,zo.mnmonv held view that the Fouta

Dj is uz.er~_.... a -eriou--, acceler.e proce.- of degrada­
tior, i.e. soil erosion and late: ization, as well as deforesta­

i, ..
ad 1. bur-nsn of natur.al pastures and brushland. 

http:natur.al


A s.-e,_-nd u.~efu:L ta._ -t,..e in mi i.s the iri.herei _ __ 
"ua - ft r 4 

S4. 
 ...... 
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=
In.-,s :es-si_-i ,z ee r on aits _.- ns s'eclo i_- l i1r- T. 
 a Icvr ., e e for
the~~ _ 
 t. -r==3= T_:.. 

nat ---,. ve- :- -: , -' ... . ?' lli~ai iop.= th . r
-, - : aui
 
:,an-inoue, iE-
 tini a>!the acre~ :-ericu:, es: 4*
... -1~i 


.
the resu .- "=. '--'._ er- !aterizmt i'on. At th :E.._tm._=-"i"e , howeve,,-_._ ,
>... 

lareiy -uitedo nan-asr iu tura. uses, 


t.... Bneaticn of ._ ma'.rif i- ]imite_, bv oor sois, 
an in tnaiv i: a7, -, 

lrretriLevablv" ,lec<-.rade to ba:-e
... "%....... . or on>yr thinl,- .cc-;-.--A iron:_to­. ..... E:.Ty- ,1
.. e ED e _4iqa -

Lan t a Ce 

thre n . i.- Yi.. i_- _ '- "-o.m 

------------------..... ­. .: . ,'-t-----.. 4 
...... eeoer -soils or slcleC .th.,= adjeinin=-Ir,.1 

'--a r -Isork. valley
1ar-r re e-- ,rer-
 and farmed. Also fal-owr periods are 

of 

s -oten n soils where shiftin3 cultivation is practiced.
all; pe 
 hve been shortened to 4 to years(Pascual,
 
C96; Kein ets. oommlu'iation), where previou.ly a 12 to 15
 
year torest ullow wao allowed to Only the local 1rain,
.develo, 

fonLo, (Disar aria e:ilis) can tolerate the acidic low fertility
 

SoilsNcGahuey, l9£85), 

The flat or undulating "ewe" soils are burned every year by Peul 
herde, who are blamed for the consequent ep osure and hardenin 

of the layer of lateriti, earth which characteristically occurs
 
very near 'he surface of the Bcwe's.
 

Lu:*uriant fcre t are found only along 
stream edge-s and at the 
heads of narrow ravines, i.e. in sites with moist, deep soils.
Elsewhere thea natural vegetation "'s f limited stature, 
corre-on 4 +he treed .. vannan vezetative type. 't has 
bneen -ead- 7 d_=raded by burning, which al so en.-ouraoes erosion
and f'-rthe r -- r -urcF lateri -1 .7, 1ayers, an,d eventual format ion 

f.n..... 
 . :3r-sz4e iaI c--e tan also tri - - harer~eninz of
under.i ........
 earh, even efore eXo:ure, sir.:e the 

resu of in is an aiternaticn of wettin- ani drvin-. 
-
n -e -,:I- chr i n, whi,:h .auses .Iarieninz.
 

The '- - :.... 

rhr u, t- in r-ainfall! v.alues a - h .,er•n-s , .- z-e .'riatizn frim -. e norm. The re.ul-in,.' a'narmalrii-.f t. :un, .btecily :a,_-.rbat,- v-:'z~ v d :.. :on,
 
:un- f.e,:wth, ani erha-, has .n, ...... r n. n-- claterl<" .:a~ a . 

http:previou.ly


- _=-. 	 - ... the .n re. of -. river:-	 ,
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he.-ta:-e- within he te--ior- nf -zuiea,is di--tr 'uetd as 
c ur.--r of O TI 

....
4 
 -- _ u z:r :,., u u < - of th.,e CMVG-, -ie
 
recn.ni=-an.e land vaIuaT ion 
ha:- noir ?esuited in The definition 
of an CM.,".. li o- recooeniation csncserning the ad' ustment of
landuise- ._ l n, .1otent i4al-E boeri,-the u Uasin. 

Land potentials in the Upper Gambia River Basin
 

Use .c-en-ia! 
 000'- has 	 Z
 

. l
A as-icu ture, no limitations,
 
irrizabie landa 
 22 	 1.8 

B agriculture, with moderate
 
to severe limitations, mainly
 
rainfed farming. 27 
 2.2
 

AB mosaic 
 59 	 4.8
 

P 	mainly grazing, or high techno­
logy f.rming. 0
 

BP 
 1oa.: 	 9.0
109 


F mainly forest lands, but also
 
grazing uses. 
 34o 	 28.6
 

FF mo=a -i­ -n 	 O.1 

X 	no use, prc-e: icn only 509 	 42.1
 

-X mo=aic 
 124 	 10.2
 

foza 	 C,-).0 

Sourze: .i:u~-~ - ~. -'-­



A z i. :ail>cn cf t he I.2 miln he- tare--'* or 32% o: 
-he er ,a ,,tershe_ in.zabiaui- non­Riv.r in 

aSriouitr-- V tit Cf te, es ncn--aricu tura anda are -c 

:ra-ec in tzhe ".u-,,er e :iet~cns oi he ba -in. Mjuni are tar:r:i or 
-rer - r t ! e.i , .i .... m e . .. )f . t1 t a,..e

4. .. . ... ..... . fi l - ! 
" : n -.. ,.la e le ap :s":,ei"r ncan a: ma::.pei 

7:,erT:. - h 0A he aDzu.-:r. L inh2a,~­
p,,e:-mz 3L r -a 1 imirv--:nf ,,ir " on u:=es wit E 

2 i_ rnar : H o 

OMV_ a-rz wi.h resFect to soil erosion in the upper
do l ess clear than~ in the case of sedimentation. 

ue of any institutional effort required tobrrden measure
 
and to control erosi=n throcuh varicua conservation measure=, 

_r .estson t'- shou Je,rS o the Ginean rovernment ser vices, and 
of the fa-rMers c- th rezon w:o must carry out the actual work. 

V r., needs -o be defin,:e1- prarmaticall, in terms of what
 
acti:on would ontribute to on-goinv work and local actions
 

oi 
the OAU project, as well as preparations underway for an environ­
mental laboratory at Labe "nust be taken 

•"e~rntn- -- er.osion. n. particular, activities begun under 

into account. 

Recommendations snecific to soil erosion 

1. Sponsor, plan and supervise experimental plots for measuring

erosion in the representative basins.
 

This work would allow the adjustment of various parameters of the
 
Universal Soil 
Loss Equation to local conditions.
 

2. Sponsor and supervise applied research to measure the effec­
tiveness and assesa the economic benefits of erosion control
works
 

Aain this work c.uld be underaken in the :onzext of the proposed 
renre. -entative bas 4 ns -r..ra. 

C. Pronoo the u-e of a standard methodolo-v in the e:p:Uerimental 
bas-r. . ore-earchinz and evaiuatin- erosion and conservation 
of ac-i-, wnater and ve=zeratioi.. 
- - . ,I ­ ._. - - .. 

mit c-li "-e 
. J~

-'-h - harm niz tl . .. . had n-wi e l vel of -stud,*s 
c r--in an :,-ns--erva i n. 

4. n-. ud .... manaeene in tihe no-lnned ilct rrojects for
S=mal -am_ ',-nd ra" " ;" '"ir""i :-r sn Dcnel .34izon. 

... ... :on a. . s i, n S a b io a .,d 



iTh u 'm;ou :-n:1eai! i.:.'E tr, ; .:L .fr
 
ctch:Lent ;-ortion.E. of 7a!!ev3s n :v-::n,
 

The laboratory at Labe
 

*~ ~ aC~-~- t . j. ai t D.Z~~- :~ ame-.=: r -e,_--. i , *ie-!'Hir.r:'.- j-c,2., whic:h : i.- .. oei.= t;,. aren-v t-,_
•~A - r-4
 

re1resentathe i ave .. anI- . 7-uct Me1- ri.aboratzrv'.' 4:_.. n:- en i olcn .i in the CCAID:r= OY[VC3 rroje,_t, ho~w+. 0er ATD

has. a,=ree i- 1'r..-i e finan.:e- laboratoryi e 'zu!:en- t r-:..n
 

the Aroje-­

!n All............................- 9 million O,_:ine~n- :ran.:-.
 
have been .......... u of the 
 FL 430, Title I account,t e peri toodZr.-n:e.o ona i. a t°ers cnei vr 

1935--!91.i 0 francs had been aroroved fcr i96- 8 7, but 

underwrite o era .. 

13 lion 

novv as Feb. 1C,9. 
 With the problem of recurrent costs

outof the way, an unparalllel ooootun'ty exis, as a result,
fCr underta:ingtie.I re-ea- h and n-r i-. of faets 4-anlou. 

E:!ep!:i.z enylcnment in the F:c ialion. 

The town i- Lae ttof the .-- r--t headwa­
ters of the Gambia River. It is 
 the center of rez.4Dnai activities,

incu ding the U'NDP assistance to the OAU project. Labe sits 
 on a

1, I-,meter hiSh la teu precisely at the headw;aters cf all the
 
macr river- and streams that drain the Fouta Djallon. Conse­
quently, tne 
proposed environmental monitoring laboratory

is seen as a regional facility, rather 
 than one that would focus
exclusively on the Gambia and Koliba rive- basins. It was see­
cribed as playing a central research and coordinating role in 
the
entire Xoyenne Guinee adminstrative region by Mr. Aliou Kankalabe 
Diallo, Director, Direction de l'Hidraluique and Mr.Balde, Direc­
tor of the Direction National de la Nature et de l'Environnement, 

Within the Guinean government, overall oDanning for the

laboratory is centered in 
 the Direction National de 1'Hidraiique,
which is pursuing preparations for the facility. A building in
Labe that will house the laboratory and, offices in the pro­was 

cess of rennovation in Februarv. The laboratory wilI apparently
enjoy a semi-auzonomou_= status and staff will be seonded from
 

.ter- office-.
overnmen 
 The head of tDe laorator- had been 
name ihe'kh o:nar -ii.o, che'ist, fr.m the D ... in National de

'ra~du1 and other tehni-ians.e were _in S dentifi _ ror
secondmenn from toe various natinal servic e7. "t was e:.:oected
that by .'C.. "37, -,e renovaticon wouldihe':cmolete *sn_ the staff 
could -e to . 

-S- s r U~z - ! r ,/ a , S C:-r b - -a ' 
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With -a. ic"u
. +...... of a51v.Ee....Direcri-:
the ,­
.=
1'.I...rau-c..' .-. 
 -o.s-ir[e f romad. del "-an. eo nr

sfferine 
 e .a wrk as and wa, c.' as 

w 1a aaE,ze- C the labc'ac, ory t " 1.-e
 

A number cf unrescived cuestions a-d related needs were dicerned
with resp, to the ret'araticns for and planning of the environ­
met.a. laborat, ry in Labe. 

1The n filiy has not been formerly named. it is referred
 
ory". perceive that ths 
 has handicapped


o-=,L n .ion, by e-okinr an imrae of white 
 ;
Smoc..e. echnicians 
and te-t tube_, or a facility devoted to basic research. in fact
 
a wide range =f field surveys=, applied research, monitoring and

analyt ,_-al work has been set. forth in a preliminary document

prepared by the ODVG, which proposed the content of a basin wide

Ionit i a.nd surveillance program, includn s acticns at Labe.

Also, in the course o: interviews it became evident that the
 
laboratory was seen as 
playing a supportive role in the
 
representative basins program, initiated by the OAU project.
 

Rec omnendat ion:
 

A more descriptive and accurate title for the laboratory should

be adopted, e.g. Centre d'Etudes et de 
la Recherche Applique


~varonnernentau:, 
Whatever the title, however, it should follow
 
the -oal and program definition.
 

2) The Direction de i'Hidrauliaue had not 
yet bezun to plan the

iacoratorv's 
orc-ram. Rather, attention had focussed on the
 
actua phy--ical 
-Iant, its eauipment and staffing. This lack
 

should be remedied as soon as po-sible.
 

The :_coord4inatin7 
mechanisms alreadv exist for undertakiinz plan­
nin Z wit'h, --he various -zovernment s:ervices and donors, hence the

work--:<-
 be dne rev.'o~ves around the scheduling, re-aration of
ba' -~ r-u -d do.uments and :arrying out -he planning work, 

e D:,:" --~-~v.: z - an =:,-t.- e r'-:u t-,e i an in .he l, b:-a-ort' 
o-n--a ,_ to-- ,e e::tent its st '=o.c r...iD and in-itutionals 


... nwork proZram are n'o ved in :he laboratorv'-, prog­



th-'r' m,,V- -i_-i !: "e -L i =n i .,n,-'o -i:: i- h.i-.- . 
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Constraints on 
OMVG work in watershed management
 

The !a1kof aroliovor t.ora' obi '- v- concer ned0. w(th
water shed marn ement h bee- mentioned. t is o c"rse the most
im:ortant -imitation.The definiticn of T CMVG' role in watershed 
man.ge~nt muit ne:e--.arI.v evle fro. internal saf wo as 
we a. oCl:-aa by member -tate_. 

... n~l ~h~-- CnE der _bl soohis.i:-i'n in 
term.--_ c .tn, - i riter'ennions, and institutional 

.... ..... :ei h-2.ta... , O:V- must -arefull. analve
 
the way i n w.-' :- it can, contribute to waterhed 
management , e. E.
 
as a cataIv-r, facilitator, cc-sponsor, or planner, This. wil!l

entail a well considered internal decision as to its
institutional commitment to this aspeotr of river basin

development. There was no evidence that such a decision 
was being

planned,
 

The two African staff members most oualified to work in this area
 
had recently rejoined the OCMVG office, after completing graduate

studies in the USA(U. of Arizona and U. of Colorado). However,

they were not being paid salaries for lack of funds. An answer
 
was 
pending from AID for a request for interim funding.

Uncertainty over their professional futures within OMVG obviously

does not favor lon 
 m plannin-2 by these individuals, It is a

diSincentive to the :-onsiderable investment of personal energy
that mavy be needed to promote and fund a core technical program

concerned with watershed and natural 
reources mana-ement.
 

An im.r.a.... cns-raint concerns the zeosraphic di stance and 
orre'SPondin7Co=u 
caon diff "1Lt 

Dakar and offiCe:S- n Conakry or Labe. There is 

- ics between OVC off ices in 
presentlv no


teleonne 1-ik between Dakar and Conakrv. Tele-ramns are sent
first to ai_-. and hen relayed t.o Conakr,,to i7.. . . .. . J, 'a.'' . e r- u'n a four , ncrea_-- "-" ,-'.la_ in i~ deliv-e-, 
r- . Clear'on , hi : uation .- - - _:eat '.-,a... - a r,- '*-2t I ai role 
C1 ''e 7-zre_- a - -7 a r 
cata Iyst. 

: -, an V I-1'n .;ate,-=h-, -a:..:'e n - e- ,
.orzicn wou'd a ca -o. j ,'efinitin:-=-"'- 4 he .. g n inea 
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Conclusions
 

_A 	 -, _ ;1W-...i, ie in water--- e mara ement is not readily 
... - mfnetcin1ion threats to das,7arse 

n..w rates of .- edi~ment transIort. Un7,ffiojily, 
r in' ..mall scale wor:.. a-s alternatives cr 

= e-- that, officially con-titute the fo-uEo.......ka 
 i . =r reaches cf the river,

where Jr.:n-s , . - arE 
......r su=:e.tible to sei:-ent-_ 

t-..ne * . the mana ement of landu._=es
n: ior 7:n1-ee-.-zin eh: cat,.hmenti -:on re:soeotive 	 And 

o. r- C,-005ncnrS the4_:se "mini- rr , itshculi Ir take a,_-ive rose in the manaSement their catchments. 

Basi Little 	 're exists-'.nomation 	 on4 -s 	 soil erosion in the Upperroic 
 h pe
D.as n. T 'couli be a factor in the longevity of smaller 
reservoirs. OXV-	 should sponsor and plan applied research on
 
erosion and erosion control.
 

inte:-national support seems to be the only avenue for undertaking
certain studies or pilot developments not related to 
the two big

dams. Thus, some form of international assistance will be 
neces­
sary for watershed manazement initiatives that the OMVG may wish 
tC take. 

n vi4ew o toe various .cnstraint:s to initiating wcrk in watershed 
..........4-aa-'-
 that not on>y must initial work be 

_c-_! d but also carefully designed so as toto _-r ,cc.o:-_ien: 	 <, -'o iii contribute 
c-i o - t iative. 

T- _c t a.o.ro.riap e and viable role that OHVG 
*.:-d 
 -D LI to1 t of cordinatr a.nd srcnsor of watershed ma­

.an Ln a- pa- field mfana-ement, or C:-manazement of.... 1 . 7"... 	 c ouldI/ re,=_ :- irch on eroslcnq
n.offand r -h-z.-hi 	 ca i, e~. m asp:e.:-~ _farious= 

-A!. .- -s1.owinz n-oz f, 

. . -n"diticn 	 o . .. e•.. - -	 -v, - 71-, oriCnot be :arrie- out
 
rHC -= ­n 	 ever, our, be di rec::ted from Dakar, 

an:: 
tG <h-. '.7-tST or 7DR'C "we:- involvel, 'DMV3' Dakar 
ic.a-ion is :de al for : crcinazi2n 
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AecoendedAIz h r C A e 7 r ater in aeshed onad ment.b 

con'ernnln ­ in ::. woul 
concrn~rgjrz ~.~son inthe Fouta Dial Ion collected in.
 

Conakry) adD- ets ± le:d in-format ion on, work .sponsored or
 
'--Y OBSTGIM in the Fout"ai Djallon. 

An 4inzernal OIFIG Zoal and Program statement 
on its role in
watershed manazement 
should beiprepared fcr presentation to the

memOer states' Consideration and reaction, 
and, eventually,
 
approval.I
 

A waatershed- management initiative must
in tev Fo b ©uTO" i heFut alnuse as its point of
 
deuarture on-going Or planned actions that involve watershed
An interta theVQI4al a~ o
srorcesttunton eitperoie in
management or landuse in some 
measure. Specifically, the
 

nlanned at Sambailo and Dongel Signon; the
small -scaledams 

laboratory at 
Labe, Guinea, and the pro-ose representative
 
basins in 
the Fouta D-allone
 

planned~~~~~ tSbalanDnse salsaeam
The focal point for field interventions and development~~~ c enactionsterZ 
aeirshe -_-allon 
 is in Labe. Hence, it would not be 
reason­

te- te- s cdr a roacheis 
neiede in the mass if. However, the

dMVrt 
 for .ntfieloX erhas other ivsec wteres 
iarnth.ina_-abGuinea, 

The o-au poi~-winh andinOrvet Cn-and dev ehmentacton
 

teZhn)-. taut aa!nteiednian,the theoen-soii world in the ro n-
Tr nrnatioeae Dpesveoment
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.­
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a e= n.n." i 
~'.....- and rese iah
wor. ee:p:--te. wnt-­
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'--.'- '--'-
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. ... - --
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Si Cn" ar"- S 0ao-,-es : ... sa,: . and irri2iA-.ion nro et:s, a
 

. ....
atei-ohei:: o ........should "be included in these
 
deve!,ocnenots, 
 with a primary CMV' role in project planninZ and
 
a con -'nuin- teihnialad-visory 
 role durin- irnoleme-etati n. 

The ,.--omplIishent of these varics tasks and steps will
 
constitute an e.periential basis for evolvin 3 a viable ONVG role
 
in watershed manazeent. Other passibilitie s will certainly
 
emerge as .:r nsr Ained,
:s and there will need to be a
 
continuous 
 oro.ess o reflection and reiteration of what it is
 
that the ©OMVG as an _rZnization can effectively do in the field
 
Of wattre shed-=-AnaZ ,' nt
 

Assistan,ze that A.I: :av wish to -mrovide through the OMVG project
could fllw two lines. First, it could be oriented to the prepa­
ration of alans roposa is 
 for watersohed manaSement research,
 
keved to _.'e-'.c=, velcoments in the 
Fouta Djallcn, and to the
 
identi-i--a -.... tentiai -)onsor-.
 

ne 7ovnv cu!. sees to define in -reater 
detail anad i.re,-ion -. ihe .,-r.loi: )ehaviour of -he upper 

asin, thar. is being a:cc is-hed-_. -ihe current S AR nodelling
act:-; _.tr ti,-lar interest wucld be the ,-orrelationof land 

:---n,-r_.-
cover . and -otrea~flow.
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