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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 1in the context of AID's technical assistance to the
Gambia River Basin Development drganization (OMVG) (Project 625~

00125,

The purpose of the consultancy was to outline an approach or
strategy for the OAVG in watershed management and develop an
action plan suitable to the OMVG's institutional mandate. The
terms of reference called for a2 review of existing watershed
management or watershed management planning, of exlsting 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
developnent program.

The focus is on the management of water, land and vegetaction i1in
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 %o 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 vas
occupied for over a week in joint programming work with UNDP
representatives, and during the last week of my stay, the 7ta
meeting of UOMVG heads of state tock 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 individuale in Washingtcon 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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Vatershed management in the OMVG 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 hydropower
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. Financing was also
being socught 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 OMVG 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 appedrs to be following the example set by the OMVS. It
proceeded from an indicative development plan to feasibility and
design studies of the Diama 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 sceale 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 te 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 consider and react to a proposed environmental
monitoring and surveillance activity, centered at regional field
laboratories in Gambia, for the lower basin, and Labe, Guinea,
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for the upper basin.

(I made a detailed critique of this pPlan 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 propozed 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,
19875,

(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 watershnd 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 the 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 anc Dougel Sigon).

These possibilities are examined following a review of water-
shed management issues in the the Fouta Djallon.



The Fouta Djallon Vatershad.

Seventy percent of the Gambia Riwver's flow originates in the
Fouta Djallon massif, in Guinea(Ricely, personal communication).
Its headwater= 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.

Physical geography 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 ¢~ 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 end 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 mcre 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 informatiwve 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.



(1> The "Labe surface” - 1200 m elevation post Pa.eozoic
reamnants.

(2> The Dongel Sigon surface -~ 850 - 900 m elevation

(3> The Fantofa surface - a well preserved lateritic plateau
at 530 to 600 m elevation

The predominance of lateritic earth or ironstons cuirass(crust)
greatly influences the hydrological 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,
thesz layers harden irreversibly. The ferruzinous 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
ecoclogical role in maintaining a measure of fertility in soils
underlain by laterite, e.g. the flat or undulating "bowe” sur-
faces(Pascual, 1986). McGazuhey 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 soil erosion and its control. In 10885,
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 varioue rivers arising in the massif.
The object of the research program, which is headed by Dr. J. Y.
Gac, 1is to model =0il 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.



Any future work by the OMVG in the Fouta Djallon should entail
complate familiarity with past and on-going research on the
massif’'s geomorpholozy and related pedology(soils formation)
and hydrology.

The QAU 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 in 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
so0lls mapping work done through the OMVG, and described above, 1is
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, haowever.

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 watersheds fall within the Gambia River Basin.
and therefore would be of potential interest to the OMVG.

Organization of Guinean government services in the region

The Fouta Djallon region corresponds to the administrative region



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 effor%ts. The Service is located withia the
Ministere de Ressources Naturels et de 1'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 internatiocnal donors, as
well as regional organizations such as the OMVS, OMVG 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>, G7TZ, 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 Djallon

The Fouta Djallun massif has been called the "water tower”
(chateau d'eau) of West Africa. The three most important rivers

of semi-arid WVest 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. (WVebb, 1986).

The large extent of ironstone(cuirass), either exposed or with a
shallow covering of soii, 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.



This is evidenced by the precipitous drop in flow at thz 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 waterzhed management can be posited.

(1) soil erosion control and stabilizaticn of stream courszes in
order to limit gedimentation 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 =tormflow 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
0f sedimentaticn of reservoirs, hoth large and =mall, in the upper
basin.

The degradation of the Fouta Djallon massif(erosion,

loss or pauperization of forest and other natural vegetation,
uncontrolled burning) has been of zeneral 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. v
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.

Sedimantation

Although as yet the OMVG’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 ratez 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 cguspended sediment.

Sediment transport and sediment yield 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 sedimentz 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,

1675, cited in Olivry<(1983)) and by Lo(1984) in his doctoral
dissertation on the Upper Cambia basin (above Gouloumbou).

Measurements of suspended cediments 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 corcentration 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 law.
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.

10



Olivry notes the incredulity of some authors at the low yleld
rates indicated by suspended sediment (Olivry, 1983, p. 65 cf).
Many chose to add a =afety margin to estimates by increaszing them
by an order of magnitude or more, to between 1000 and 1500 mt/sq
km/yr. In a recent work for example, Fofana(19886) computed a
yiz2ld of 1740 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 the maximum rainy periods(Fofana, 198€), However, daily
samples threoughout the maximum flow season were taken by Lo in
the summer of 1983 at Gouloumbou, and by Bamba in 1985 at Kedou-
gou. Their findings confirm the lower values measured at less
frequent intervals.

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

ORSTOM scientists to be more convincing than various theoretical
estimates which increase sediment yield from the catchment

surfaces by a factor of 10 or mnore, over that indicated by actual
sediment transport. Nevertheless, it is to be expected that sediment
yields from smaller, sieep 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 smsall 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, abaove
the proposed Kouya damsite, for his thesis at the University of
Arizona(which was supported by the AID/OMVG project). Moare
recently(November, 1986) Idrissa Samba and Paul Andre

DeGeorges reviewed Olivry's work and recent sediurentation

studies in order to estimate the reservoir life cf 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. %ven at the highest estimates of 1.47
million cubilc meters per year, the dead storage of the Kekreti
reservoir would not be filled urnti. year 170. Jasinski, usiag
lower rates based on measuremen‘.s of suspended sediments, esti-

11
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valeurs moyennes interannuelles



DO oyear interevals for oa numnsr o
Jazinzliz sz imates in lavr:: vezarvoiss
Szsarvolir Selinment volums Uotavaciny
Lamchtometeras i1zl 2% 20 vears
Kexre-i 3.7 Sl
Kankaxoura i.47% .z
Honzocu-Foulbe I.TE WL
- . ~ 3
Kouya Z.59 0.1
= = . = 2 4. - U - 10
Source: Harza Engineering Co., 1284,
. 1 = s 4 - R = A TN Ay o L T B 3 LT R TN S A SN AP,
Small damsz in the steeper, upver valleys will exverisnce a
pigasr rase ol 22dimant deposition. However, once arain estimat
: : . * . I ; .
diverge widely. The high and low e¢stimates of ORSTOM and of
SEDITAT SCMTT R ALY . pEN e Y e e L. —~ L. o= e
WERCZADCZIGREAN of the Dougsl Sigon reservoir and the Sambailo
rezerveirs are zhown hkelow.

Estimated sedimentation in two small reservoirs

=

Sediment yield
(mt./=q Xkm yr)

in years of dead

Sanpbailo

2060
200
i00

50

GERSAR high
GERSAE low
ORSTOM high
ORSTOM low
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OMYG internal memorand andi I.Samnba,
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The dizcrepancies arise in widzly diZf=ering assunmpticns about %
nature oI lccal rainfall, =specially the intenszity of =tcrm
@vents. Rainfall intenszity iz of particular impor=ant2a in
asze=3ing erozicn and sedimentaticn in West Africa, wihers =ros=i
1z larg=ly a Zunction of raintiall ercsiviss rathar -—han <he
erodanility of z2ciliz Icoze, 10700 '
T N - Al W o, [ e L S .- -
~cloZl 21 TATA T o oraLniascl SOT=2NEITY OLE OTIONE Aan Fa
and a commen preblam in remxcte unner vallsavs
Intensity darx requirss a recording rain Junge cor al-ananivaly
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Cn T2 plaveau, dizastrous srczion on relatively flat
(2 2 terrain cleared in 1949 for mechanized cultivation
0z groundruts was causad by rainfall intensity, rather than soil
Iragility. The Casamance climate is= judged to be .30 times more
@roziva than a ccomparable temperate zon2 climate, and at Sefa, up
to 3C00 mtrzqg km/yr of =0il loss are possible(WMO, 1982, p 107
ci.)
Given the location cf the Gambia River catchment in the Fouta
Djallon, it i= possible that both tyres of rainfall events may
3Ifect arosion and sediment transport.
A3 regzards the possibility of historically =xceptional stcrms,
clder inhabi‘antsz of watershedt in *he Fou*ta Djallon can be que-
ried. Fluvial morphological and cther Zeomorphological traits can
2lso indicatz zuch possibilities, e.z. layarzs oI large cobbles
Cecuring within a graofile of finer alluvium, or coiluvial fans.
Raccmmendations
2. Zziiment nmonizorinz.
The TWVS zizuld zvonsorchalp nlan
SEArr oot oz omulti-vear prozram of

: lzzzaticnz chosen a:zor

)

) -
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fas attual inztallzation, 2veration, maintanancs and dozoas
collectizn would be dene v oY by the CMVG cdirectly but bv field
crews:orizades: of the Diraction d"Hidraulizus, Minizters de
Energi=, Leszzcurces Naturels ot l"Environnement, of Guinea.

ztations in Guinea ars reporzad 4z be
maintain=d, and with data gacs ard data

, L1333, Gaco, ORSTOM.per:cnal communication;

al communications. Rain zauzes and records

2 and the rzcords more reliabla, but rainfall

sured, nor are stations sited to provide data

ne upper catchnments of various tributaries,

Conzeguently, the recommeadaticns mad: atove raise the general
qua2sticn of the adeguacy of the stream and rain gauzing networks
in this par%t of Guinea.

[+ appears that OMVG cannot assume that Guinea's exi
gauging stations and operaticns in the upper Basin c
adequat2 program, to which would be added the addit
collection and moni*oring taskxs of particular inter
H iy s32diment ftransport and rainfall intans
the net reccmmendaticn.

4. Ags=zssmant oI lield stations in Guinea.
Assuminz %that =the 2MV3 undartakess +o 303ns5r additicnal avdrolc-
gical and metecrslogzical data ccllection in +he upper Sasin, it
app=zars that a zernerzal ass2ssmant of the adsquacy and Junctioning
of existing stations operated by the Diraction 4a l'Hidraulique
should be undertaken as a first ste2p. The assesszment must be
carrizd ou®t by an =supsrienced ileld aydrolczist and tha2 work
zhould s based uron a prier definition of CMUG's dacz require-
mEntE oant e : o t2 bazad upcon an
ar-iculztizn - izh rezari to hydro-
D& an me llec=icno, =zoudias
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“MVL'z role reraridin: arozion

MVE' 2 role with respsct to scil erosion in the upper
waterzhads Iz less clear than in the case of sedimentation.

The burden of any inztitutional effort rejuired to measure

and to ccntrol ercsisn thrcugh varicus conservation measures,
restz on ths shoulders of the Guinean zovernment ser vices, and
0f the Farmers c. the region who must carry out the actual work.
CMVZ' 2 role ns=2dz <o D2 dz2finsd pragmatically, in tezrms of what
actions would contribut: to on-goinz work and local actions
~cnlerning zoil erosion. In  particular, activities bezun under
the OAU project, asz well asz preparations underway for an environ-
mental laboratory at Labe must be taksn intec account.

Recommendations specific to =o0il ero=zion

1. Sponsor, plan and supervise experimental plots for measuring
erosion in the representative basins.

This work would allcw the adjustment of various parameter=s of the
Uriversal Soil Loss Equation to local conditions.

7 1 rezearch to measure the effec-
= the eccnomic benefits of ero=zion control

iv
WOr K=,
Again thiz work could be underaken in the -ontext of the proposzd
repr2zentative bazinz programn.

C. Fromersz the use of a standard methodolozy in the experimental
Casins Ior re=earching and evaluating ercsisa and cecnservation
of =oils, water and vaezetation

. - <7 3 - - e o - . - - 3 - de
Toooshoouds wanarsied management in the slanned pilcs trojectzs for
=mall Aams 2% ralnmaAl et aT i - o omiea 1Y I Dl S e
Sma-Lodams sac r=e.aTet irrizacion at Zfanmbailo and Dongel Jizon.
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Thiz fileléd
man~ ' = Tha
recrazantzs
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i1acoratsrey
haszs azreed
2
Tos Broje:

o am
laying a ce 2l research and coordinating role in the
entire Moyenne Guin=22 adminstrative ragion by Mr. Aliou Kankalabe
Piallo, Director, Directicn de 1'Hidraluique and Mr.Balde, Direc-
tor of the Directicon National de la Nature o=t de l1'Environnement,
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In AILD Ty turtharmore, 33 millicn Guinean franos

have Leen srogrammad cut of the FL 48¢, Title 117 acoount, to

und=rwrite operational and personnal SHpEnE23 over the pericd

195£-1992, 13 million francs= had been avproved for 1936-87, but

not yet received as of Feb., 1987, With the problem of racurrenit costs

cul the an unparalleled orpeorftunizty azuris<cs, sz a rezult,

f t Tield rezearch and monitcring of varicus facets

] enwviranmant in <ha Fauta Diallicn

The town oI Labe iz situated Just =zouzh of the uprermiaszt headwa-

ters oI ths Gambia River. [4 iz the center of regisnal achtivities,

including the UNDP azsisztance to the 0AT project. Late =zi<= on a

1,000-meter high plateau precisely at the headwaterz =7 ail the

major rivers and sireams that drain the Faouta Djallen. Consze-

quently, tas proposed environmental moniteoring laboratory

ls seen as a regional fac:lity, rather than one that would focus

exclusivel n the Gambia and Koliba rivzr bazins. It was des—
ntr
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tTisn, as
Iszues
A number cf unresclved gusstions and related needs were dizcerned
with razpect tc the prevaraticns for and planninz of the environ-
mental laboratary in Labs.

1" The n=2w fatility has no+t been fecrmerly named It iz rerferr=d
0 az the "laboratory”. I perceive tkat this has hzn dicapred
o] n, oy evokiny an image of white sSmocked technicians
n Cr a facility devoted to basic researci. In fact
Iield surveys, applied research, monitoring and
z haz been =zet forth in a preliminary deccument
r=ad OMVG, which propcsed th=2 content of a bazin wide
monitering and surveillance program, including acticn=z at Labe.

Al=zo, in the coursze of interviews it became evident that the
soratory was seen as playing a supportive role in the
ative bazins prozram, initiated by the OAU project.

A more descriptive and accurate title for the laboratory should
» 2.8. Centre d’?*udeu 2t de la Recherche Aoolique
Environnementaux. Whatewver the title, however, it should follow
the zoal and program definition.

2) Tae Direction de 1'Hidraulique had nct yet bezun to plan the

lateratery's prczram. Rather, attcntion had focussed on the

actual physical plant, its equipment and staZfingz. This lack
fhould b2 remedied as =con as ressidble.

t for undertaking plan-
3 and donors, hence the
duling, ureparation of
e plann:ng work,
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v rog j conrerned wit
waT=rshed managema2n* has besn mentiocned. I+ is of coursze tha ncst
important limitation. The definiticn of an OMVG role in watershed
by m f ) i internal =taff work, as
t
2 histication in

3 0
o

1
-
-0 W

, and ins=titutional
arrang muszt car=Iully analyze
the wa bu waterzhed management , e.g.
as a c N a = r, or planner. Thiz wiil
entail a well ccn: re a izion as to its
institutional commitment to this aspect of river basin
cdevelopment. There was no evidence that =uch a deci=zion was being

=d

The two African staff members most qualirfied to work in this area
had recently rejoined the OMVG 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 fund=. An answer
was pending from AID for a request for interim funding,
Uncertainty over their professicnal futures within OMVG obvigusly
does not favor long term planning by these individuals. It i= a
disincentive %o tke considerable investment of personal energy
that may b2 needed to promote and fund a cors technical progzram
concerned with watershed and natural rezources manazament,

- o
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An impor=want censtraint concerns the 2z=2ographic diztance and

corresponding communicaticn difficuliies betwsen OMVS officeas in

Dakar and offices in Conakry or Labe. There is preseatly nc

telepnone link bziwean Dakar anc “onakry. Telezrame are sent

Tirst o Paris and *hen relayed o Conaxry, resultinz in a four
T B : z i o 1

TO Tivs dxy lag may e incrzased Z2lays in laocal delive-
Ty. <lmarlv, chis zituatien greatlv Lonential rolae
S the IHVI Zeirz-arizt in Dakar zs Iatilitansr or
cataly=*®

Tz 12 Som i emem oy WAL oDrShal maraormmonre fae el a4 e

-ebvs, Al RO TV T2l L0 R L =202 ad ez ToaTals L LA sullneAl
porTien would almest by definition reguirs +the 2=t ing In Guinea
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studia:

management is not readily
n threats to larges dams,
nsport. Uncfficially,
iorks as alternatives or
a2lly conztitute the focus
upp2r r2athas ci the river,
suszaptible o =a2dimenta-
2 management orf laanduses
catchnzat=s. And
hese "mini-barragesz", it
ement their catchments.
£ ists on =0il eroszicn in the Upper
4 o2 a factor in the longevity of smaller
Vs skhould sponsor and plan applied research on
0=10on control

(1]

upport ss2ems to be the only avenue
€ or pilot developments not related
me form of international assistance

for undertaking
tc the two big
will be neces-

shed management initiatives that the OMVG may wish

“arious Ionstiraints %o initiating werk in watershed
aprears that not only must initial work be
2 but also carefully desizned 30 az -c con‘ribute
cn-going initiztives
and viable rols <hat OMVG
Ercnzor of Ta-

management,
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A pragmatic, gradusl appreach to defining and devalcring a
WRT2roied managemsnt program is prcposed. It iz assumed that *he
OMVS 1= willing to considar the adopticn of an institutional
prog in watersnad manazament, based upon the firndings of this

- — & )
SCLEULtanTy as well as other indicaticons

A z lono oo CMVIts= shed manazzmant would hast be
sTartel internally by orxing element=s would

inclul2 thisz regort, the CAU Labe seminar papers, JNDP dosuments
conieralng propozsd acticens in the Fouta Djallon<collected in
“onakry®, and detailad information on work sponsored or
sup=2rviczad by ORSTOM in the Fgouta Djallon.

nal OMVG zoal and prozram
d management chould be pr
tates' consideration an

>
O
(

watersnad management initiative must use as its point of
departure on-going or planned actions that involve watershed
management or landuse in some measur=. Specifically, the
planned small scale dams at Sambailo and Dongel Signon; the
labcratory at Labe, Guinea, and +ha proposed representative

basins in the Fouta Djallon.

&

The focal point for field interventicns and development acticns
in the Fouta Liallon is in Labte. Hence, it would nct be reasgn-
able =o look o tha ISMVG as a sourca of unigque expertise in
techncleogiez or approaches nseded in the massif. However, the
OMVG, w ing with TRETOM and perhaps othaer rasearch canterszs,
including tha Dakar bass of the IDEC “Internaticnal Dsvelorment
Rezearch Zanter, cculd aszizt in the t2zign 2f applied rasearch
and data Icil2ction
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