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PREFACE

Looktng at the West Alrian water resources and thelr transboun-
dary manapement, it 5 evident that the Fouta Digllon highland have
a spedal and Important rofe to play, which extends well beyond
Central Guinea The Highlands are the source of many intemational
rivers, which include the Senegal, Cambsia, Miper, Rio Corubal, and
the Great and L nte Scarcies Rivers: Eight countries { The Cambia, Caus
nea, Guinea-Bisszu, Mall, Mauritania, Miger, Siema [ eone and Sene-
gal) are thus directly or indirectly affected by these Highlands® water
resources. Preservation and balance in the Fouta Djalton hightand are
ther=lore key issues for the eotire sub-region. Howeves, the Houta
Dpllon highland have never really been studied through an e
prated approach, even though they are the focus of many concems.
The Fouta Dplon Water Resources Atlas, produced by FOOWAS!
WRCC with funding support from the World Bank, &5 2 monographic
synthests of the Fouta Djalon hightand, which aims to provide a com-
prehensive picture of both i physial components and s water
resources, including thetr uses and the rales they play - more specihi
cally thetr environmental roles.

The first sections of the atlas present the physical properties
of the Fouta Djallen highland and attempt 1o danfy the multiple
defmmions found in the iemiure: For this spectfic objective, a study
describeng the wpographic contoars of the Touta Dallon hightand

was undertaken, 1o caaming thelr nature and how it differs from the
other surrounding highlands. A study was also camried out 1o deter
mine thee basins and sub-basins. This has been supplemented by a
summary of land use and cimate charmcteristics. Finally, its water e
sounces are presented as an exhaustive synthess of the hydrolopical
regimes of the main rivers originating In the Fouta Djallion highland,
based on current knowledge

The subsequent sections provide a view of the main human
characteristics and water use In the Fouta Djallon highlarid, with
the refated constraints, tsues or challenges that have been assessed
or that will need special attention in the future. Based upon acces

sible data, these sections also address the areas that are dependent
an the fouta Diallon highland and, more penerally, on the condibons
at the heart of Fouta Dyallon highland

We wih to emphasire that this attas 5 based wpon data and
knowledpe that ofien come from a distant past, such as hydro-ch

miatic monitoring data which, in some cases, dates back (o the 19205,
and on the results of studies by 1. Crange on the Hydro-Cimatolo

gy of the Fouta Dllon {1990}, by Y. | 'Hate and G. Mahé on Rainfal
in West Afnica { 1995), or by Y. Boulvert on the Morphopedology of
Gumnea (2003).

The Water Atlas of Fouta Dizllon highland s an mitial basts for sharing
knowledpe amonp the stakeholders of countries that are interested
by, or dependent upon, the waier of these Highlands I supplements
the: historical work of the Regional Program lor integrated Develop-
ment (RPD) of the Fouta Diallon highland, which was started by the
African Unton In 1981, Producing this document also revealed how
miuch work remains to be done In lerms of nowledge, but also in
terms of managing and capialzing upon this iInformation over the
upcoming years. The imporance of water resources for populations
that depend upon the Fouta Diallon highland should encourage s
1o continue our efforts with regard 1o studies and publications tha
will recondle socio cconomic development with the preservation
of the Highlands in the contest of the dimaie and demographic
challenges that charactenre the sub-reglon.

FOCONUASANWRCC 15 a full and willing participant In this process and
thus remams at the disposal of representatives from the countries
that share the water resources of these Highlands. By making the \Wa
1e7-Atlas of the Fouta Diallon highland avatlable to dedision makers
and stakeholders i these countries, our intention 15 o provide rea
ders with knowledpe and support, and we hope that everyone will
greatly benefit from this document

IBRAHIM BABATUNDE WILSON

Director of the BOOWAS Water Fesources Coordination Centre (WRCC)
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AN INFLUENCE ON ALL OF WEST AFRICA

This chapter introduces the Fouta Djallon highland, its various delimitations or interpretations and its role
as «water tower» of West Africa.




Al THE[@RU@INIOF FOU TA DJALLON

THE FOUTA DJALLON, A NATURAL AND CULTURAL MOUNTAINOUS AREA LOCATED IN CENTRAL GUINEA, IS UNANIMOUSLY
RECOGNIZED AS «THE WATER TOWER OF WEST AFRICA», WITH REFERENCE TO THE MANY INTERNATIONAL RIVERS WHICH
HAVE THEIR ORIGIN THERE. HOWEVER, IT 15 SUBJECT TO MULTIPLE DELINEATIONS.

THE MULTIPLE DELINEATIONS OF FOUTA
DJALLON HIGHLAND

Fouta Djallon 5 a powerful name which immedialely mvoke Guinea’s
topopraphy. However, although 1L is a recopnisable ard 2 wellknown
natural entity, these & no precise peographical definition for Fouta
Dafion (Orange 19900 There are currently seveml peopraphic del
nitions, with fs actual definmon remaining undear Whilst certain peo
miorphologists assocale the Fouta Djallon highland with the Central
Culnea wpography, others asooale | more with the Guinean Doesal
in Upper Guinea and Forest area of Guinea (mapy 1) There are abo
highlands on the south-side of Guines, which, depending on specihic
InErpreRuons, may of may not be asockted with the Foutz Dillon
fighland. In this water atlas, a comprehensve chaptor on the secior's
topography provides an mital definition between those different sec
tors whilst oflering a more spectic opographical definition of these
landswape eatimes,

In addition to these topographical approaches, the FAC also offers
a peographical definttion of fouta Djalion which covers a larger zone
inchuding pan of the Gunean Dorsal, the Coastal Gumea Highland,
the extension of the highland from MNorth-Fastern Guinea to Mall, as
will a5 an extended area towarnds Cuinea-Bissau and Southern Sene-
pal Based on difierent iopographic and dimate approaches, and river
basins Iimit, this defimitien of Foua Diallon by the TAO poss beyond
the “ataral” Imits of the hiphland Rsoll and covers an edended arsa
around the Fouta Djaflon highland which s consistent with several na
tural criterla

Fmally, as part of the Fouta Diallon hghland” regional mtegrated de
velopment programme (FOH-RPID) covering 8 countries { The Gam
bla, Gunea, Guinea Bissau, Mall, Maurianta, Miper, Senegal Skeema
Leone), two suppested peopraphical boundaries are proposed. The
first definition indudes a “restricted” sone completety Inked to Gus
nea and maimly besed on Caunea prefectures influenced by Fouta
Diglion (matnly from a hydrologlcal and topographical point of view).
A second, larger defmition extends towards Senegal, Guines B,
Sierra | eone and Mall This seoond sone, which we will cadl “the wider
extension’, nchudes the sector of Bakel n Senegal (site where the main
iributaries of the Senegal ver - Falémé - Bafing - Bakoye - meet), the
sectos of Markala in Mall (stie where the main tribataries of the Mipes
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rever - Tinkisso - Sankarant - Milo - Mandan - meet], the Morthern part
of Slemma Leone comesponding to the upstream part of the Great and
Linle Scarcies nivers, the Fastern pan of Guinea-fisau corresponding
to the upstream part of the Koliba - Blo Combal and the Kolda Tam

bacounda sector n Senegal, induding the upstream sectors of the
Koulountow river and the Cambsa river before they enter The Gambia,
All Fouta Diglion boundzaries are shown on map 2.

There are therefor several nerpretations of the Fout Dyalion
hiphitand which coexsst in different Inerature, differences which some
times create confusion regarding fs actual definttion. Ths' confusion
s accentusted by the orgin of the highland's name Fymologically,
Foutz Diallen means *Country of the Diglonkds®, Fulan farmers - giving
an anthropological emphass 1o Fouta Djallon. This emphasis & sup
ported historically with the extstence of a Stale of Touta Dialion, which
was created around the med-18th century under the Influence of a
Foula leader which included eleven provinces (Timbo, Labe, Kolen,

Kuin, Kollade, Fade Had), Timbt Tount, Timbd Mading, Bani, Massi and
Akolemadp) (Boullet, 1893 — map 1k As 3 unique landscape, Fouta
Djallon 5 therefore also at the crossroads berween a significant ethnic
amd cultural history:

Map 1> Natural region of Guinea
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ORIGIN

THE WATER TOWER OF WEST AFRICA

Whilst the current definition of the Fowa Dijalion highland 15
subject 10 various mierpretations, nevertheless it 15 unanimaousty
known as the “Water Tower” of West Aftica, about the fact that va
rious transboundary rivess and thelr ttbutarles have their sources
in these: highlands. It contains the source of the Gamita River, the
source of the Bafing - Faléme - Bakoye complex which form the Se
negal river after the Bafing - Bakoye confluence i Maly, the source
of the Koliba which becomes the Rio Corubal m Guinea: Bissay, the
source of the Kolenté which becomes the Great Scarcles In Serra
Leane, the source of the Kaba and Monpo which become Lintle
Scarcies In Sierma Lecne or even the Miper river and is beft bank
Crutnea tributary, the Tinklsso (map 3).

In all hydrology-related monographs on river basun, the Fouta Dl
lan heghiand ts highlighted in s role as a “spring® and this aspect
ghves 1L a key role around water ssues for all transboundary rhecr
basins. As a result, a Fouta Djalion highland® Regional Integrated
Development Programme (FDH-RPI) was established very ear
ly to preserve the highland from damage by bringing topether
8 countries dependent on the Fouta Dppllon highland® waters
( The Gambia, Guinea Bissay, SMerra Leons, Mall, Maurtiania, Niger
and Sencmal)l The prographical area covered by these 8 coun
tries, although sometmes partially covered by the Fouia [jallon
heghland” waters, 15 therefore defined as the area of nfluence of
the: Fouta Djaflen highland in different Iteature. This FOH-RPD
project 1s speciically focused Inspring protection {controlling ero
slon In particular) but also inclode a beodiversity protection and an
evaluation of organic production potentlal components

In shared recognition of its fundamenial role In integated water
resources manapement of rver basins (whether transboundary
or not), the Fouta Dyallon highland 1s now direcly linked to three
transboundaries organisations in the basin which are the MNiger
Basin Authority (MEA), the Senegal River Development Authority

FOLITA CIALLOM HIGHLAND WATER ATLAS - PREAMBEE

Esteamn edpe of Fouta Dialon nesrtyy Mamou and Dalabe

(OMVE), and the Gambia River Development Authority (OMVG)
hose river basin organisattons also cover the Fouta Dhallon
highland in their role of managing and planning water resources
in the lerritory:

The Fouta Dalion highland therefore have an influcnos which poes

beyond the hmits of the Guinean Dorsal itself, and the population
of a large part of West Africa, through transboundaries river basin,
have some sort of connection with this ghland (map 4).

Map 3 > Main river basins of west Africa
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FOUTA DJALLON OR FOUTA DJALON?

Both spefiings are used in Iterature, although Fouta Diallon
tends o be used In English temtwe and Foua Diglon n

French Iterature. it 5 usial to find both spellings in the sme
text, and in the oldest descnptions of Fouta Dgalion from the
19th century, the spedling Fouta Dipllon was used In French
Iemature

This Fouta Djallon hiphland® Water Atlas alms to present the
highland both from a phystcal and human point of view, and n
cludes knowledpe acquired over many years,
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Map 4> Area of influence
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THE PHYSICAL ENVIRONMENT
OF FOUTA DJALLON
AND ITS EXTENDED AREA




AN ANCIENT LATERITIC LANDSCAPE

This chapter defines in a precise way the delimitation of the various highlands of the area and proposes a dlear definition of them.
It also deals on watersheds, which it inventories, as well as on land use, peology, geomorphological aspects and dimate.



@I @ @ vaVsabd AND PHYSICAL DEFINITION OF THE FOUTA

DJALLON HIGHLAND AND THE SURROUNDING HIGHLANDS

THE TOPOGRAPHIC MOUNTAIN RANGE OF THE FOUTA DJALLON BREAKS AWAY FROM THE GUINEAN COASTAL MOUNTAINS
ON ITS SOUTHERN EDGE AND FROM THE GUINEAN HIGHLANDS ON ITS SOUTHEASTERN FRINGE. DELINEATED BY A 440 M
CONTOUR AND WITH A SURFACE AREA OF APPROXIMATELY 47,000 KM®, THE TOPOGRAPHIC MOUNTAIN RANGE OF THE FOUTA
DJALLON LIES MAINLY ACROSS GUINEA, AND ITS BORDERS REACH MALI, SENEGAL AND SIERRA LEONE

Map £ > Topographic highlands of the area and position of altimetry profiles
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MANY HIGHLANDS AROUND FOUTA DJALLON

Mountains m the region, known as the “Water Tower of West Afnc’,
have been poory described As an mample, there s a strong confasion
between the Fouta Bjalion highland and the Culnean Darsal. Some
authors believe tat the HOH are a sub-set of the Guinean Dorsal
For others, the Fouta Djallen highfand and Guinean Dorsal are two
separte peopraphic bodies (Bouvert, 1992; Minot, 1994)

Yet Crange (1990} mentions that «Although it 5 2 recopnizable
and recopntred natural entity=...»There 15 no dear peogrephical
demarcation of the fouta Opllion. < For others, the Fouta Diaflon
highland and the Cuinean Highlands are two distinet peographical
cnifties (Boolvern, 1993 Mot 1994 Diallo, 2000) In this atlas, the
Fouta Dizflon highland ard the Guinean Highlands are considered 1o
be two separate entities,

The map 5 shows three main groups: the Cunean Dorsl, the Fouta
Djallen highland and the Gunea coastal highfand. Four other smaller
maooniEms, both due o thetr extensions and thetr altitedes, can ako be
distinguished: the Manding mounts, the small mountain in the reglons
of Sigurinifaléa and Madmant These four mouniains, next 1o the area
in question, are anly briefly described here: Main features of those
highlands are shown m zbke 1.

BOUNDARIES BETWEEN FOUTA DJALLON,
GUINEAN DORSAL AND COASTAL HIGHLAND

The edevation profile of the water division line (figure 1) separating the
Cambda, Senegal and Miper nver basns (Morth-West to Morth-East)
from other iver basins from the Géha river bastn 1o the Sassandra river
basin (South Fast 1o South West) helps establish a bioundary on this
profile between the Fouta Diallon highland and the Grinean Dorsal.
T fit the: surmoumding peaks into the central continuous highland, this
lamit. &5 located at around 440 m at the Gbhéna FotombyHérdmakono
pass, names of the two vilages loaied respecively n Siema Leone and
Ciuines.

FOUTA DIALLOMN HIGHEAND WATER ATLAS « THE PEYSICAL ENVIRDMNMENT OF FOUTTA DNALLON AND | T5 BXTEMDID AREA



Altimetry profife 1a - 1h M35 m  GhinioFolomby . Hirmakono, da, 1T m LucFerp 2017
190 <y ey ke, 1450 m #9m Oueleba, 1332 m ey
1200 & Pas Teinkicoaindo, WY m mgpenads i didciing
1100 - Jigoa 435 m
o Tougoukol, 828 m
E
Edl : 1-b
500 - Sl i
o AN Shghtand ' . S LT
100 S T, = - oz Dnlion Highloma emrern Dozl = of Elansfavam requmn ) ]

L 3
> C e — ',

[l 2 e

O 100 00 300 400 500 OO0 7D0 EDOC SO0 1000 1100 1200 1200 1400 1500 7600 1700 FROO 1500 000 2900 2300 7300 2400 F500 2600 700 7800 2900 3000 3100 3300 3300 3400 3500 2600

Figre 1> Altimetry profile and drainage divided line between Fouta Djallon highland, Guinean Dorsal and hiphland of Madinani region (Profile 1-a 1-b map 5)

The Cunea coastal highland on the Atantie coast cover mountains with
an altiude above or equal 1o 80 m {fipure 21 The boundary which
differentiztes: between the Fouta Dpllon highland and the Cuinea
coasial ighland are established by the vallemys of the Corubal, Eonkours
and Kileni# rivers aswell as the Tominé (Corubal DE), Bakolo {Fatala DE)
and Kakrima (Konkours DBY rvers; a mit passing theough the Kondhee]
pass between the Fasala and Konkourd rivers basine

OTHER MOUNTAINS IN THE AREA

The ighland of the Sigurni@aléa and Madinani regions, xs well as the
Manding Moumts {and their extersions 1o the norh and nonhwest) are
defmezted in the same way a5 the three previous highlands: bounidary
poing throuph the passesidentifed for each peomorphological unit and
use of the dosest lalwegs {figure 3) With boundaries that are not deasty
dedineated, the Banié MNandan mnpe & approdmately outhined here.

The very theoretical delineations of the seven highlands identified from
elevation criterta abwiousty do not exdude other determining facors,
especially hisiorcal and cultural ones, particulary i the Fouta Dallion
highland and the Manding Mounts. Yed, bel us underscone a relatvely
pood match betwesn the boundanes of the mountam highlands and
the: boundaries of the peclopical terrains or group of femins

Outsicde of these mountam hiphlanck, the space & oocupeed by the
low amplitude hills from wiich a fow solated peals, arely ecceding
an alitude of 500 m, rise. Lastly, a non-neglioible part of the landscape
corcems foodplains with pentle slopes which Indude those ooted B
the fowe valleys af the Miger, Senepal Gamita and Rio- Corubal rivers.

" Sigminme it 2 mib-prefecter of Guirea (rof i be confused with Sigmin)
Bakea n the cheef town of e momeopalily of Eodoom Mah
Fhertiram ia departmens of Chie b

Figure 1> Altimetry profie and drainage divided line between Fouta Djallon highland and Coastal Guinea Highland
{Profile 2-a 2-b map 5)
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Figure 1> Altimetry profile and drainage divided line between Fouta Djallon highland, Siguirini-Baléa hishland and

manding mounts (Profle 3-a 3-b map 5)
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FOUTA DJALLON HIGHLAND TOPOGRAPHY

Above the netphbouring platns oocupied by the forest and savannzh,
the Fouta Ejallon highland (Map 6) have sheer diffs surrounched by
rivers which fiow down the sopes. Based on iopographicl oiena,
i has a surface area of nearly 47,000 k' and Bows through Guines
[9a5), Mall (3%), Sierma Leone and Senegal (<1%). 1L has quie dear
borders, notably wowards the west, and a tabular trend with a pe
neval decreasing gradient from west 1o east The averape altitude of
the highland 15 2round 486 m and 1ts average gradient 5 16%. Most
moumitams ane between 500 m and 850 m tall (63%). However, moun
tains above 1200 m, which are steeper, represent under 1% of the
highland. Mountams over 1,100 m are nearly all located 1o the west of
the highland where four growps Gin be distinguished:

- The netghbounng mountams in the prefecture of Mall whadh ove-
rhang The Cambia plains which are one thousand metres hight, with
the following maln mountains L oura (1,538 m), Mbara (1,234 m), and
Bamba {1,714 m}; We also can find a peak well known as the *Lady of
Malr In reference 1o the shape of a Bee In the overhang when seen
from a certam angle.

« The contrewest mouniatinous aone, the broadest and largest
hipghlands, nist to the prefectures of Lélouma, | 3be and Pra, with
miunitzing which mrely exceed 1,250 m n altitude: Kokou (1,287 m),
Limboko {1,255 m)

+ The [¢fouma ridge m Téimele ncuding Dpdyip (1,745 m});

- The Diapissa region (1,427 m) which is alsa the peak of the Senegal
rives basin

- Tethe Fast, the plateau dratned by the Bafing and the Téné rivers, al

alower altude {750 m averape alimude) and 2 less divided iopopra
phy, ar= a pedestal for the powerful Haut-Fouta diffs

GUINEAN DORSAL TOPOGRAPHY

The Culnean Dorsal (Map 7) 15 formed of oistaline bedrock, Hers,
the Guinean Dorsal is distinguished from the Fouta Dijallon hiphland,
Thery cover lour countries: Cunes (70%), vory coast (15%), Libe
iz (7%) and Sterma Leone (6%). There are various moaniains over
1200 m, such as: Luma Manza (1950 m), Mont Mimba 1752 m and
Far {1656 m] Desplte having some of the tallest mountaims in the
region, the averape altitude and pradient of the Cuinean Dorsal
{563 m, 13%) are lower than the louta Djpllon highland {686 m,
16%). The Guinean Dorsal & composed of 2 collection of mountains
ofien separated by foothills between 440 m and 450 m high This
range of alitudes covers over B0% of the highland with an averape
gradient of around 10%. However, mountains over 1000 m altiude
represent less than 1% of the entire highland but with-an averape



pradient of 40% Trom 1400 m alttude the pradients excend 50%
with maxmums between 1650 m and 1850 m. Heven mounizinous
subs-highlands an be disunguished between the Soathern edge of
the: Ginean Dorsal and the contral regien of this dorsal.

SUB-HIGHLANDS ON THE SOUTHERN EDGE OF THE GUINEAK
DORSAL

- The Luma Mansa birghland (1950 m) and Farankolr (1451 m),

+ The Tingt moumtams, the peak of which is Sankanbinwa (1853 m),
- The peak of the Kpandemal reglon (1381 m),

« The MBalassou (1235 m), Gnall (1348 m) and Bala (138 7m) nidge,
- The Mont Nimba highland (1752 m},

+ The summitz of the Mom (1302 m) and Dowtan region (1350 m),

- The summits located to the north of the town of Man (maximum
aroand 1257 m) in the Dans mountaims.

SUB-HIGHLANDS IN THE CENTRAL REGIOM

« The surmemits raredy abowve 1200 mabitude lomied wothe eastand nos
th of the toewn: of Macenta induding Santgbe (1296 m),

« The Srmandou cham, whidh stretches nearfy 100 km from north 1o sou
that 2 width of ffteen kiometres and several peaks ewceeding 1400m
alttuche including Diodo (1491 m), Tibea (1574 m) and Far (1456 m),

- The summits located to the north of Beyla mduding Karabadiougou
(1230 m),

« The Tétnt highland {1297 m)

TOPOGRAPHY OF OTHER SURROUNDING
HIGHLANDS

THE GUINEA COASTAL HIGHLANDS

The Cuinea cosstal hiphland (Map 8) 15 locted to the southowest
of the Fouta Digllon highland and are neary fully locted i Guines
with a small part in Cunea Besaw From a peciopical point of view,
the highland are relatively homopeneous with around: B5% saindstone,
conpglomerates, sitstones and arpiles with pabbro, dionte and dole
e ntrusions (7% Cutside of the coastal plam, the watorshed for the
Fogon and Munes rivers are entirely located I the Gulnea coastal
highland. it &5 crossed by the Fatala and Konkound rvers

Map7 » Twﬂmhgllhﬂdﬁlm Dorsal at 440 m above sea level

THE HORTH-EAST EXTENDED HIGHLANDS OF FOUTA DJALLON

The Banie Miandan chatn crosses the MNiger upper miver basin from
west 1o east It has iopography made of greensione (ancent meta
volaanic rods). We underline that the Fomil dam profect islocated at
the cossing with the Niandan. The Sigurint reglon highland and the
Mandingues mountains, locaied next 10 the Foua Djalien highland,
are mentioned here as a reminder but they have spntficant effec
on the hydro-sedimentary operation of the Miper river and imigated
farming on the alluvial plains locied on the lefi bank. Thess wo
highlands are separated by a sarrow hilly area which marks the Iimn
between the Miper and Senepal river basins

Tinkizsn fulls near Dabola




FOUTA DJALLON RIVERS AND RUARISYEN NN

THE WATERSHEDS OF THE SENEGAL, GAMBIA, RIO CORUBAL, LITTLE SCARCIES AND KONKOURE RIVERS ARE THE MOST DEPENDENT
UPON THE FOUTA DJALLON HIGHLAND. THE NIGER RIVER BASIN DEPENDS UPON BOTH THE FOUTA DJALLON AND THE GUINEAN

DORSAL. IN TOTAL, 20 MAJOR RIVER BASINS WERE IDENTIFIED BETWEEN THE FOUTA DJALLON AND THE GUINEAN DORSAL,
INCLUDING 15 TRANSBOUNDARY ONES.

Table 2 > Main characteristics of river basins
' : LENGTH OF
SURFACE | et ONGEST
TAINVEG (KM)

20 MAJOR RIVER BASINS IDENTIHED IN THE
GEOGRAPHIC AREA

SECTOR HIGHL ANDS ASSOCIATED

RIVER BASIMN COUNTRY WITH THE RIVER LASING

AREA (KMY)

Amongst the mfinke numbers of mver basins and sub-river basins that

AMloera, Benin, Burkina Faso,

Ciuirean Dorsal, Fouta Biallon,

it would be powsible 1o map, ooly the river basins over 4000 km32 are meroon, Cote dlvoire, Stguirini-Baléa mighland, Bame
described here, where the rivers have thedr soarces m the West Africa hes RN %R Couinea, MNB". ﬂml&lﬂm. 3 hﬂdﬁﬂm. f"-"ﬂ”dﬂﬂﬂl
waler tower region (Heart of the Fouta Disllon hightand and Guinean Niger, Nigeria, gincanc Mancing Mot
Diorsaly 25 river basims have been delineated which indudes 18 trans S 1 400 170 Cutinea, Mal, Fouta Djallen, Coastal Cutnea
boundary basins. Amongst the 25 river basins, only & of them do not > K00 % Mauritania, Senegal and Sipuirini- Baléa hiph
have therr springs in the 7 identified highlands: the Cacheu (or Rio Sassandm &8,550 215 Cate d'voire, Guinea Cuinean Dorsal and Madiman highland
Cachew), the Casamance, the Géba, the fong, and the Sehnkwehn. We : s K ; [yl
can undesrdne that the Géba, at i outlet, shares the same outlet than St GEA L L G Fouiia
Rio- Corubal and could be linked with Rio Corubal river basm. Finally, Cavalty {Cavalia) 9,400 7S Cote divoire, Guinea, Liberia Ciunean Dorsal
It 15 20 river basing that depend directly of highlands of the area of ) ) Fouta Djllon and Cuinea
which 15 are transboundary (map B). Related area of these river basins sonurel L pla S, Gitmar fnsd Coastal Highlandls
and by mountamous highlands are piven in the table 2. The name gi- St Paul 0,150 510 Cunea, Liberla Ciuinean Dorsal
wen to each river basin, determined from maps at a scle of 1: 2001000 ) .
and 1: 250 000, is the mame of the river at tts mouth or its confluenos Maa 19,700 a2 Guinea, | iberta, Sierra | eone Guinean Dorsal
with another rmver Along their route, the rivers can have different Little Searcies '
; 18,400 445 Carines, Sierral Fouta Dl d Coul Dorsal
names. Therefore, the longest mweg of the Seneml nver bagn has (Kbatdango) x & OSKR s St )
the name Senegal up o fs confluence with the Bakoye, Bakoye up to Fouta Diallon and Guinea
its confluence with the Baoulé and finally Baoule. We underline that Konkoure 16,750 385 Cuinea Coastal Hightands
the same river cn have different mames depending on the country in
whilch they flow: Great Scarctes in Siema Eeone and Kalents in Guinea, M lehn it iz Lattnie, L s kel Doyl
Cavalla m Libera and Cavally in vory Coast. W also note that the Sews 13,750 440 Siemma Leone Cuinzan Dorsal
names of the rivers are often the same in 2 diferent river basine: Bafing Costos 12,550 A7D Civte divoire, Liberia Ciulnean Darsal
in the Senegal and Sassandra nver basins, Baculé in the Senegal and _ c
Niger river basins. Geba 12,300 15 bl i Outside of ghlands
Lmalh*. the W;Eﬁ“ﬁ" and mﬁw;ﬂ of the NJEFF angm 5?;1;@ ﬂ{;ﬂa Roked 11,300 455 Sierra Leone Guinean Dorsal
A5IFE 35 2 the Bakoye river basin upstream from ik (e

niegal DE) are very maccurate due 1o the presence of lpe dune areas kol et = et thests i el
koczted 1o the north of these three rivers; major insccuradies which do Kiopan 7 B&0 4503 Guines, Cuinea Bl Cuinea coastal hiphland
noi allow s 1o detemming other physical characteristics of these three Aana Moro 7690 395 Guinea, Liberia, Siema | eone Cumean Dorsal
river basins, ) ' ) '

Cireal Scancios - Guinea Coastal Highlands

IKotente) 4850 305 Cutneg, Skerma Leons ARG
Fatala £,180 240 Ciutnea s i
Mime:z (R et 4,830 190 Gutnea Cutnea coastal highland

Tinpuinta}
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Miap 8 > River basins linked with Fouta Digllon hiphland, Guinean Dorsal and Coastal Guinea Highland




RIVER BASINS

THE SOUTH-WEST RIVERS AND RIVER BASINS

Apart from the Geba, Comubal, Kopon and Nunez (Bio Nunes/Tin
guilinta) rivers, the South West rivers in the study area have more
direct paths to the sea This includes the Tatala, Konkoure, Creat
Scarcies (Kolenté), Lithe Scarcies (Kaba, Monpa), Rokel, Jong, Sewa,
Mo, Mana hMoro, Lofia, 5t Paul, 5 John, Cestos, Sehnkwehin, Cavally
(Cavalla) and Sassandra rivers {map 2} The South \West river basins in
the study area (from the Corubal up o the Sassandra) recetve min
fall between 1,500 mmivear and over 4,000 mmyear (19511989
pertod, | 'Hote Y, Mzha G 1995) S main river basing make up the
hydrogmphic network of the oceanic front with sources Iinked 1o
the centre and foothills of the Foute Djallon hephland. These are the
basins of Kogon, Tinguilima, Fatala, Konkourd (onginating In Houta
Dallon), Kolerit® which becomes Great Scarcies in Sierra Leone, and
Kaba, which becomes Litthe Scarcies in Sterma Leonie (map 93 These 2
latter rivers are therefore intermational

KOGON AND TINGUILINTA RIVERS

The Kogon 15 a coastal river which originates in Coastal Cautnea
Highland tn the South West of Foua Diallon Hiphland. 1t has a rela
tively sustalined slope (Zmikm) for the first hundred kifometres (up o
its first right bank iributary, the Linkowrow). Then the Kopon spreads
Into varous meanders inlo a huge aliuvial plain befare emptying into
the ocean through a large estuary overrnun by mangrove recs. The
Tinguilirita 1s 3 coastal river draining the hills of the Boks repion. The
Tinguibini has two small right-bank tributaries, the Bouroundow and
the Batafong, and on the lefi bank the Bourouma. These basin heads
have an average slope (0.5m/km), contrary 1o the downstream por
tions where the river and 1ts nbutaries flow into an alluvial plain,

- Sala
Hakrima
Kaonkpang

vysssaneBiig

=8

FATALA AND KONKOURE RIVERS

The Fatala 1s a powerful river flowing rom the foothifls of the Fouta
Dralbon whiere it has s source dose to Tehmeala (1000 m). The slope
of the Fatala & sgpnificant {over 3 mikm), its riverbed s broken up
with rapids and waterfzlls {Diou waterfall). At around 100 km from
Its source, its recetves the Telébou on ns right bank. The Konkou

ret 1s the most powerful rver solely in Guinea, which starts dose o
Mamou in the Fouta Dpllen highland 2 an alitude over 1000 m. In
Its upstream part, It s guided by rifs in the Fouta Diallon sandstone
highland, The Konkours, its tributaries and sub-tributaries (the Kakn

ma, the Kokoulo) have oossed deep valleys with impressive water

falls. The pradients are more significant (3 mfem) on the upstream
parL On the downstream part, the Konkours 1s reinforced on the left
bank tyy the Badl, the tribatarkes of which (Samou and Wantaba) flow
down the main foothills from the scuth of Fouta Diallon to the south
of Kindiz. Mext the Eonkour® continues in.an endosed valley which
marrows before amiving In a mangrove forest. The longrudinal pro

file af the Konkourd (and 19 of its inbutanies with a carchment area of
mere than 200 km') (figure 4} shows the oftenimportant &lis (from
ten to sometimes a hundred meters) in the downstream part and a
morphaology fEvoable to the instalation of hydmoslecnc structures

GREAT AND LITTLE SCARCIES

Thie Kolente i a bourdary river with Sterra Leane, belore entering
the country where it becomes the Great Scarcies river. The upper
basin of this river dramns the Southem foothills of Touta Dgllon @ the
Morth-Fast of Kindia, where it recetves a lefi-bank tributary: the Kara

AlE Imi
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Further downstream, its mam Guinean tributnes are the Santa and
the Kilist The slape of the upper portion remains very high Gm/
km} then [2lis pradually Fimally, the hiph bastns of Kaba and Mongo
in Guinea drain the edreme south-east of the foothills of the Foula

Dyablon. These twio larpe river basing constitute the | itle Soarckes that
ends s moe in Sierma Leone




Map 7> Rivers and basins of south-west coastal area
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RIVER BASINS

INTERNATIONAL RIVERS FLOWING FROM THE HEART OF FOUTA DJALLON HIGHLAND

SENEGAL RIVER BASIN

Main description

The Senegal mver basin crosses four countries: Cumea, Mals, Maure-
taniz and Senegal (map 10} The Senegal and Niger river basin are
identical in term of dmatic regions {Cuinean, South Sudanese, Morth
Sucnese, Sahelian, Semidesest and Desert). The longest falweg of
the river basin s composed of (from downstream 1o upsiream) the
Senegal river up o s confluence with the Bakoye river, the Bakoye
up to s confiuence with the Baculs, the Baoulé up o s conlfiuence
with the: Banangazalé and the Bananpazlé Further upstream, this e
has several names: Koyo (or Koya?), Dyoumara, Korongla, valley of
the serpent (vallée du serpent), Galédo, Fanta, Kolossa With ramniall
between 300 mmiyear to the: North and 800 mmiyear to the Sou-
th (1951-1989 pertod, 'Hate Y, Mahe o, 1995), the flows of most
rvers m the Bangamlé river basin are probably sporadse and @rely
contrbute 1o supphying the Sencegal iver. The Senegal river & mainly
supplied by the Fouta Dpllon bighfand (Bafing and Fléma DB) and to
a lesserestent by the SigutrintBaléz Mountains {Bafing and Bakoye DE)
and the Mandingues Mountains {(Bakoye and Baould DBY. The lonpitu-
dinal profile along the Senegal mver and its maim tnbwtaries Figare 5)
show clear differences between the rivers which have thelr sources m
the Fouta Diallon highland (Bafing, Faldme), the SipuirniBaléa moun-
tains {Bakoye upstream from its confluence with the Baoul®) and the
Mandingues Mountains (Bacule, Banagaeale). The longitudinal profile
along the Bafmg, "stepped;, 15 ke the longitudinal profiles alang the
Kenkourd and some of is tributarkes which also have their sources in
the Fouta Dgllon highfand.

Bafing and Falémé at the source of the Senegal river

The Bafing & the main constituent of the Senegal and has s source
near o Mamou (nearly 1,000 malumde) It drans the entire Fastom
part af the Foula Dhzlion theough the upper basin itsell s man rght
bank tributaries are the Sokotore, the Ténd, the Dombele, the Kioma
and the Samenta, lts mamm left bank mbutares (Koukoutamba) are los
sipnificant. The upper basns of the Bafing (and s rght bank mibu
taries) have spectacular rapids and waterfalls. The dope for the first
100 klometres 15 intense and eceeds 5 mi'km. Alter over 300 km in
Cuinea, the Bafing enters Mali for around fifty kfometres It 5 sull w
multuous in this sector and has narmow straight joints{figure 5).

The Faléme also has 18 sousce 1n the Morthern foathills of the Fouta
Dyathon n Guinea and 1=a major mbutary of the Senegal river which
It joins 2t the meeting point of the Maurfianta, Senegal and Mal bor
ders, m the town of Ballou In s upper course, 15 man lefi-bank
tributary & the Kola, {the source of which & iIn the Northemn foo-
thills of Fowta Djallon) and on the right bank, a course formed by the
confluence between the Eoulounko and the Kounda Ko (sources in
Gutnea in the Morth-Eastern foothills of Fouta Djallon),

GAMELA RIVER BASIN

With a surface area of 47350 km?, the Gambia nver basin s the 3rd
largest basun in the reglon (map 10} It 1s 3 rarsboundary river basin
which covers The Cambiz, Culnea and Senegal. Its average aliitude
and gradient are 131 m and 52% respectively, which are quite low.
The Cambla river, mitally fowing & EMNW and then downstream
EAW, has s source in the: Fouta Diallon highland at the approsdmale
alttude of 1,150 m ks main tibutarses are Nianja Bolon, Sandow

pou, Kolountow and Migriko, The Gambia river basin s represented
in Guinea by the upper basn of The Gambia and s mbutary, the

Koutountow Upstream from the Kouns), Gambia recetves the Lill and
then the Slame on the left bank. The upper basin of The Cambia
dratns the North of the Fouta Diallon plateay, without the waterfalls
found in other mvers, but the slope 15 51ill sieep {over 4 mikm lor the
first 100 km). The slopes are no more than 1 mikm at Eounst Several
other inbutanes from the northern foothills of Fouta Djallon, at the

‘mon-permanen fowon the Guinea portion, low towards the Gam-

bia river in Senegal, induding the Kanta, Teokol and Dizhra
CORUBAL RIVER BASIN

The Carubsal river basm {map 10) has a surface area of 24,700 km'.
Upstream, the Corubal river s formed by the confluence between
the Komba ard the Tominé, ivers with sources n the Fouta Diallon
highlard at 1150 m and 1050 m alttude respectively. Along s cen-
tral path, on its left bank it recetves the Tefing, the source of which
&5 loczted at least 400 m hiph in the Guines coasial ghland. In Gui-
nea-Biszay, the river akes the name of Corubal, whoneas in Gulnes 1
is calied Kaliba, at least for s western portion. Before is confluence
with the Toming towards Gaoual, it 15 known as Komba Then, the
Komba (Kolimba) joins with the Tomine The Tomine reoeives the
Kokon an the nght bank which successively grows with the Bantala
on the right bank and the Oudsstguélt on the kel bank. The pra-
dients of these upper basins are sirong, there are many waterfafls
and rapids, and the drained valleys are sull embedded between
the high diffs of the Fouta Dyallon sandstone plateaus. The different
names of the tver used m Guinea (Koliba, Komba, Tomne) bafone
it becomes the Corubal in GuineaBissau flustrales the example of a
sector which ko rarely desaribed in erature.
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Figare & » Longitudinal profile of Senegal and its main tributaries
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Miap 10 > Rivers and basins of Sénégal, Gambia, Geba and Corubal



RIVER BASINS

NIGER RIVER BASIN AND ITS MAIN TRIBUTARIES

This proup 15 hnked o both the Toum Dipllion ughiand, with the
source of the Tinktsso, and the Guinean Dorsal. Most of the Miger
fuver's inbutanes also have their source 1n the northern foothills of
the Guinean Dorsal {Niger, Sankarani, Mibo, Miandan, Fié, Kouya, Ma-
lou_). This farpe "basin® surrounded by the Fouta Djalion highland
1o the west and the Guinean Dorsal o the south 15 the upstream of
the hydrological entity of the Upper Miger, an entity which flows to
Mall upstream from the inner delta (between Sépou and Markala
im Malt}. The Miger rever basin has a specific role due o the dimate
respions that i cocupies (Guines, South Sudancss, North Sudancse,
Sahalian, Semidesert and Desert), the number of countries covered
and the number of countries crossed by s river (Guines, Mall, Miger,
Miperta) or bardered by its river (Benin, Megeria); a river which salso
noted as 1t crosses the Miger inner delta, the brpest wetiand in West
Africa {map 11 and hgure &)

UPSTREAM PART OF NIGER RIVER

In 1ts upstream part from the mner delta area, the Miger basin has
rwo main basing, the Banl o the east and the upper Miger 1o the
west. The latter has seven main branches: the Tinkisso, the Niger -
sefl or Djoliba, the Mafouw, the Nandan, the Milo, the Big and the
Sankarant. The slope of Niger river s important on the first 40 kil
mieters (7.5 mikm) and reduce around Faranah (figure &), s slope 15
stable even near tributartes lowing the Touta Djallon highland (Balé,
Koba, Mantan). After the junction with the wbutary Mafou, Miger
river shows important raplds and it alitude decrease from a doren
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metres. Then, tll Bamako, Niper river will keep a sable morphology,
with high banks, flood plains, multiples iWdands with a smooth slope

of 0L12mkm In Guines, it collects water from tributares Miandzn
and Milo and right riverside: The latest and strong Cuinean tributary,
Sankrani cross Miger rver i Kourcuba, Mall, afier foeding the mas
sive: Selinpue dam

It flows In the Miger inner delia area, with a surface area of around
50,000 km', with 20 1o 30,000 km? fiood plains, the mner defiz 53
complex systiem of channels and lakes It s mainly suppbed by the
upper Miger river basins and 1o a lesser extent by the Banl. More
than 40% of mputs are lost there by evaporation. Downstream
from the Koryoume, the river inputs fiow badk 21 the level of its left
bank tributaries inchuding the Corouol, the Dangol and the Sirba
Diwenstream, the Miger river receivies inputs from the Bénoud a ma
Jor whautary of the river's lower course.

THE MILO AND THE NIANDAN

The Miandan and the Mio have thelr sources in the Nonhem foo

thills of the Guinean Dorsal at an alifude of 700 m for the Nandan
and 1,000 m for the Milo. The Niandan has a steep slope of 4mfan
up to the Kissidoupou station. The slope lowers o 05 mikm up to
the Bade confluence at Sansanbaya. The Miandan then moves through
a segies of powerful mpids belore recetving the Kouya on the lefi
bank and setlmg into a large flood plain, It then passes through the
narrowing of the Mandan-Banié chain, a narrowing where the Fomi

dam project 5 planned, before emphying Imo the Miger around
Koumana. The Milo itsell foses 200 m n 30 km {67 mkm) before
racing into a valley bordered 10 the East by dolermic mountams. h
reaches the first Aood plains around Kerouand before recetving its
maln tribatary, the Baouls, on the Ioft bank. After a senes of rapids,
it has a similar appearance to the Niandan lower valley to join the
Miger around Sansando

THE TINKISSO, THE PORTION OF THE RIGER IN FOUTA DJALLON

This s the sole Miger trbutary which starts In the Fouta Dyallon
highlard. |t starts at an altitude of around 850 m, mces down a steep
slope (5 mikm) and varous waterlalls At Dabolz, it s only at 400 m
altitude: from then, the sope slows guickly (0.5 mfem) unul s ieft
bank confluence with the Bouka Its pradient dows a lnde mose
(005 muflerm) umti] s conflucnce with the Miper towards Siguirt It has
miany stnucsithes leading o hupe flood plains.

THE SANKARANI, AT THE EASTERN EDGES OF GUINEA

ke Sankarant starts al the meeting point between the Chanhala and
the Kourouksts, both from the Morthern edge of the Gumean Dar-
sal They anse at around 700 m almude and meet afier a seres of
smal rapids in sloping desert valleys. The dope slows and the Sanka:
ranl recetves the Kourat on the nght bank and above all the Dion on
the lefit bank, = major tribuary in this reglon. Upstream from the
Sélinpud dam in Mall, 1t receives another tributary, the Ouassoulou
Halé, with iz source on the border betwean Guinea and dalt
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Figare 6 » Longitudinal profile of Niper and its main tributaries

FOUTA CIALLOMN HGHLAND WATER ATLAS « THE PHYSICAL ENVIRDNMENT OF FOUTTA DIALLDN AND IT5 BUTENDHD AREA



Map 11 > Rivers and sub-basins of upstream Niper river
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QEeIe@ O FOUTA DJALLON AND ITS EXTENDED AREA

SHAPED OVER THE COURSE OF SUCCESSIVE TECTONIC CYCLES WHICH BEGAN MORE THAN 2 BILLION YEARS AGO, THE FOUTA DJALLON
HIGHLAND ARE MOSTLY COMPOSED OF ACID ROCK (SANDSTONE, SHALE) WITH THE INTRUSION OF OLD REWORKED IGNEOUS ROCKS
THAT ARE MORE BASIC (DOLERITE). THIS DOLERITE CORE CREATED THE POWERFUL TOUGUE-MALI RELIEF

GEOLOGICAL HISTORY

The heart of the fouta Diallon hightand are located on the 5W edae of
the West Adrican caton (map 12} This vast peclogicl complex, sabi
hsed at the end of the Houmean ompeny, 2round  1800-1400 miflion
years ago, & mited by mobile sones formed or rejuvenated during
Bter oropenic phases, pan-African (640 and 550 million years apo), Hy
cermian (250 milkon years apo) or Alpine (50 miion years apo) oypde
Standard thinking considers the West Alncn craton 25 2 continuous unil
stretching from Mawrana to Alper, o the MNorth, and 1o vory coast
and Chana (o the South (Bessofes 19771 This cratonic platiorm s made
ol a bedrodk ndpe o the North (Répuibat-Alperta Maurfiania ridpe)
and another one 1o the South | 6o ndpe), and between the two, a sedl
menitary covering (Taoudént basin) with two bedrode windows (Kayes
window and Eenicba window) The main West Afrcan rivers fiow n this
vast peological unf: the Miper, the Senegal and the Gambia Rives

GEOLOGY AT THE HEART OF THE FOUTA
DJALLON HIGHLAND

This highland s divided mio three equal parts, the soft sandstone to the
West, pranites to the Scuth Fast and quastatic sandstone to the MNor
thiast The | Moums Pim-Labé Dalaba Tehimeld proup comesponds 1o
the sandsione Fouta Diallon made up of soft @ndstone and schist oficn
mjected with dolegites. The Mamou proup comesponds o the aystal
bine Fouta Ballon, mamly made of prante bedrock exended from the
Kankan basin with a thin alierztion yer (able 3). Fnally, the st dolent:
Feuta Diallon group (Mah-Tougue and Koubiz), als mamly sandstone
and schist, but also marked by doleritic veins and dikes In the st proup,
there & a dobertic comowhich makes up the heart of the mountain =npe
Texthe north of the: Fouta Djallon highland, in Mall there are sofi Brman
schists 1o the very south of the Kéniéba window, The covermpe of the
southern fringe of the Fouta Bjallon hightand {Friz Tehméle-Kindza) and
south-wes (Boke Bofl) s made up of sandstones and schists with dale-
e mirusions. The Gaoual Basm, towards Cunea Bresay, 15 charactensed
by sanctstone with doleritic Injections: The aod rock occupies 7% of the
1otz surface area of Fouta Diallon. The most common ithopraphsc dass s
sandstone. Comersely, greenstone (metamorphic volcanic sedimentary
rocks) 1s the least common. They are found in the watershed of the MNiges
(takale 3], Fabém rivers and Mosth of the Kayes in the Sencgal mer The
bt rocks are mairty represented by dolentes. The basins of Konkour,

Tinktsso and Wil are pearly monctithchogic basins in sandstone or pa
e (able 3). The bastins whese the bastc rocks are most common are the
basins of the Camiia and Faléme mvers

SUMMARY OF THE GEOLOGICAL GROUPS
AROUND FOUTA DJALLON IM THE
EXTENDED AREA

GEOLCGY OF THE GUINEAN DORSAL AND THE UPSTREAM
BASIN OF HIGER RIVER

The Guinean Dorsal, the source of the Miger river and s tributa
ries (Mikg, Mandan, Mafou, eic), are marked by pranites of the
prantte Archean bedroce with dolesitic intrustons identified next
to Beyla and some gnetss seres with quartz In the MNedrékond sec
tor. The coverape of the pranite bedrock extends into the Kankan,
Kirouand basn. fThese pranile coverages are found In the Torda
riah Coyah martime sector, in the cxtension crossing Sema Leone
In the downstream part of the Miper basin (Siguirt basin), there 15 a2
coverape of Birmian schist, sometimes infected with dolerttes in the
Morthern part of Sipun, which flows inta Mali in is south-east part.

GEOLOGICAL FEATURES OF THE SEMECGAL MIDDLE BASIN

Can the northem pan of the Fouta Diaflon highland, entering nto the
Wesemn pan of Maly, there 5 3 manfy sandstone infra-Cambiran seds
mecniary coverage i the extended arsasof the Guinea Mall Tougue for-
mations and which 18 the start of the: Tacudéni secsmentary basin. These
formations are located up 10 Bamako (Sotuba sandstone formations)
and consrute the peology of the middle part of the Senegal basin

TERTIARY FORMATIONS IM THE INHER DELTA OF THE NIGER,
SENEGAL AND GAMBLA RIVERS.

The most recent sedimentasy formations are only locted In the upper
basm of Senegal iver by a Continental Terminal outcrop, located o the
east ol Nioro at the mit between the Senegal river basin and the Miper
rver bacn. The Continental Tesmimal s larpely representad in the Se-
negal lower river basin and the middle portion of the Miger river basin
{from the Markala surrounding arez - Niges inner dedta up to Cao), The
Contnental Terminal s composed of dayey sands i highly vared co
lurs inderbedded with clay or sandstone: layers Taoodén) basin main
peolopical fomation, the thickness of the Continental Terminal 15 va
riable depending on the structures of the sedimentary stompe basin
From cne hundred meters average depth in the Niger inner delia and
up 1o 2000 m depth n the Gao .

Table 2 » litholopical charsctenistics of few sub-basins

Bafing Drakka Satdou 5% &%
Falame Satadougou B% o%
Fakema Kidira 15% 15%
Cambia Kedoupou 0% 1E%

Mio Kankan 1% O
Miper Sttt (37 4 0%
Seneml Bkl % s
Tinkisso Tinkisso 6% 0%
Tomins Gaoual 0%, BAT

1% oK i1 0%
16% % 47% 0%
6% I6% 2% Ix
i 45% 0% 5%
0% 0% P A %
G O % o
260 0% e 1%
i 4 4F8 135 1%
o o 45 e
0% 0% 4% 0%
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AN IDXE@NIEN [N | HE FOUTA DJALLON

HIGHLAND AND ITS EXTENDED ZONES

FORESTS AND SHRUBBY SAVANNA COVER MOST OF THE FOUTA DJALLON HIGHLAND, EVEN IF THE FOREST OFTEN FOLLOWS
MOSAIC PAT TERNS. CUIRASSE OR LATERITIC PLATEAUS ARE ALSO A MARKER OF THE FOUTA DJALLON LANDSCAPE WHICH

ORGANIZE THE TOPOSEQUENCES

GUINEA'S MAJOR FOREST ECOSYSTEMS
Seven major forest ecosystems are described m Guinea. This incudes

« The Mangrove ecosystem (Amphitious [orest ecosystem) In Ma
ritime Ciuinea,

- The Guinea coastal woodland in Manume Guinea along the river,
along the banks of Marats and all rich soils

« Gumea and Sudan Guinea savannahs resulting from the degrada
tion of woodlands They are present across the Guinea termitory

- The Cuinea dry forest which is the dominant ctegory of the Fouta
Dijallon highland' plateaws and the upper Guinea platns

- The Cunea dense forest charmcterised by a dosed formation
where the vepetation s cxuberant, the trees very tall with constant
meoisiure

+ The Guinea dense rainforests which are anly remnants of forests,
especially in the Forest Guinea sector (Macenta, Medrikare)

- The Cuinea dry dense Torest which cocupias the north part of Gu
nea eacept Fouta Djallon highland,

In lnerature, the environmenial fndings of land use in the Towa Dyal-
lan highiand sector notes a forest doak which only covers 13% of the
Central Guinea administrative reglon, L 800,000 ha of dry dense
forest and 50,000 ha of forest patches, remains of the former dense
forest. It seems that there are no longer forest uplands outside of
these small dasified forests

LAND COVER OF THE FOUTA DJALLON TOPOGRAPHICAL HIGHLAND BASED ON THE

GLOBCOVER 2008 PROJECT
In the Foua Dgllon topographical hghland, land cover assooated

with shrubby savannah and deoduous trees & the dominant land
cover (39% - Figure 7), and distrbuted more on the edpes of the
topopraphical hiphlands than the contre, whidh 15 rather dominated
by vegetation associated with open forest and wood. This class re

presents nearly 30% of and cover i the Fouta Dyallon opographical
hiphland. The other covers are marginal and manly composed of
palches of vepetation distributed between trees, shrubs, prasshands
and crope These patches of vepetaton represent 30% of the sur

face area of the natural highland. Based on Globeover information
in 2008, the bare land and fow-land crops represent less than 1%
of land cover i the iopographical ephland. from a spatial point of
view, the matural patches of vegetation assoctated with the cultivation
ronies are mostly found on the Southem foathills in (Dalaba - Telimeé

& sector), the Fastern edpes (Dabola - Dinguiraye), the speciiic Mali
secior and the Western seciors of Pia - Labe (map 13)

el aind Diakoro's vilkzpe

iy

ity Bafing or sbiack rivers
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Figure 7 » Land cover distribution in topographic
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50 Closed (=400 broadieaved deciduous forest (=5m)
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LAND COVER

LAND COVER OF THE FOUTA DJALLON
HIGHLAND'S EXTENDED AREAS BASED ON THE
GLOBCOVER 2008 PROJECT

IN THE RESTRICTED EXTENDED AREA OF THE FOUTA DJALLON
HIGHLAND'S RPID

In the restricted area of the Fouta Djallen highland's RPID, the land
cover asockted with shrubby savannah has quite smilar propor
tions to the Touta Dlion topographical hghland {(40%) with a more
miarked spatial distnbution In the Upper Guines plams to the Fast-
Morth-Fast of the Fouta Djalion hightand {map 13} Mearly 30% of the
surface area In this zone &5 assoclated with “open forest” type trees or
wonded vegetation: The patches of vepetation distnbuted between
tree, shrub, praine and crop vegetation covers 31% of the surface
area In this zone and are largely In the Kindia - Fria - Boke mones
(Guinea coastal highland sector). This land cover s les pronounced
in the Morth East pant of the Fouta Djallon highland, although o 15
visible in the Sigutrint sector. Tinally, a dass associated with the man
prove forest would appear at a proportion of nearly 0.1% n the
coastzl fringe of this exended arca.

I THE WIDER EXTEMDED AREA OF THE FOUTA DJALLON
HIGHLAND"S RFID

he proportions between shrubby swannah and cover assocated
with open loest and wood (1% and 21% respecively for this
extended area) are like the previous rones, although the: [orest cove.
rape & 2 hide Jower. The major difference betwesn the land cover here
and other spaces 15 the appearence of mn-fed cultvation areas (o
forwr tand cultivation) dominant in the extreme north - east of the Fone,
beyord Bamako (map 13), which represenis 3.4% of the land cover
lor this space. Finally, the artihica lakes caused by the Manantalt dams,
the Sélingué, Baneah and Garafirt dams and the free'water surface area
constituted of major rvers (Mger In partioular) represent a e over
0.5% of the total RPID exended surface area, 1o arcund 1,550 km?

GEOMORPHOLOGICAL MODEL OF THE FOUTA
DJALLON LANDSCAPES

The plateaus and glaas are the main geomorphological features of

the Fouta Djalkon highltznd. Matgnien (1958) and Miched (1973) iden-
tfied three major crust levelling surfaces with successive steps an

intermediate crust relef of averzge altitude on the siopes and fmally

three very varable rended placs.

Thie diagram of the edpe of the cuirsse plateau (figure B) describes
2 landscape that s typical of the Fouta Diallon. On the Bowal's sur

face wepetation & scrubby and conducive to graring and logging.
These almost mpermeable surfaces only make water flow posstiole
under the surface of the culrasse's edpe. Lopping activities are thus
much more detrimental 1o these surfaces, and the inceased degra

dation of these spaces can lead to erostion during heavy rains. The
miost suttable cultvation areas are located on the slope nses, where
solls are more hydromorphous m nature (spolied area) due o the
associated water lables that can be found there and due 1o water
movesment in the pround

HIGH PLATEAU OF FOUTA DJALLON

From the poimt of view of Its peopraphy and peromorphiciogical
shape, the entity of the Fouta Rjallon highland 15 more spectically

recognizable (map 143 m the central pan of the highland. Morpho
Ingical sub-unitx can be found m these high plateaus, such as

- The plateau of Labe (approgmatedy 1,100 m) with a central pan
that 15 massive and @hular This plateay extends 1oward Babaola,
and i s marked by dolerne intrustons. Encrustation 5 geneslized
with, i particular, cuthers of the primary bauie surface called
Labet (F MICHEL, 1973). Two flats rises around Bankolo which mark
the transtiion with the plateau of Toupus

E ) e

A - Bowal, lateritic surface of relative accumulation, morz or less cracked

B : Edge of Bowal with screas
C:Spotted zone

D : Groundwater circulation between lateritic surface and spotted zone

= The plateau of Dalaba 15 separated from the plateau of Eabdé by
the upper Kokouwlo valley. With an average alttude of 1,100 m
between Boulwel and Dalaba, these plateaus culminate around
Draputssa, at a helight of 14245 m. Baudte culrasse outlers punc
tuate this eastem escarpment. To the west, 1 reveals sandstone hifls,
testimonies of is dedine due o erosion

The platean of Mah Yambénng and the Mall escarpment: Ths pla

teau, with an altitude comprised between 1,100 m and 1,400 m,
culminaies at Mount Loma {near Mall), a mountain which 5 a dole

rite sifl and ot an indurated outlier, 1 is not masstve and altermates
between bittle cutrasse plateaus and dolente sils that are particular-
ly numerous in that sector. In the north of Maly, the escarpment rises
more than 1,000 m above the rse (dope of Madma-Kouta), To
the wiest and northwest, the escarpment 5 less steep and displays
intermedizte flats or steps

The Mamou Highlands are borm of the extension of the Diaputs-
sa-Dalaba plateau which constitutes, according to Boulvert, the
south end of the Fouta Djaflon platears. [andforms do not reach
1,100 m in helght, and the curasse interfluves'are most ofien dis
manthed and mited.
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_____,...y- circulation of water

E - Cemented surface shaped in glacis

F : Termite mound

G : plain with backwater

H : absolute accumulated lateritic surface

BOWAL : The term bowal (3 bowalfseveral bowits) s a Peolh word It s prven o forms made of Biemie arfoe osts, once redeaserd by emion. The first we and explanation of this term was by the peoprapher

Ierques Richard-Molard in 1944 when describing Fouta Dipllon Hiphlands in Guinea. Since then, the term has entered vanous dictionaries and entered French in peomorpholopical vombatary and German in

bogeogrphy
FOLITA BIALLOMN HGHLAND WATER ATLAS -
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MORPHOPEDOLOGICAL ENTITIES ASSOCIATED TO FOUTA
DJALLON PLATEAU

The following morphopedological sub-units are assocated with the

Fouta Djallon

- The plateau of Tougue-Timbo 5 made up of the upper basns of
the Cambea, Bafing and Tinkisso nivers. Encrusiation 15 peneralired
and the plateau appears massive and monotonous with a succes
sion of plateaus and curasse nses. Nonetheless, 1t s more or less
dismantied by the vertical erosion of the: Tinkisso and Bafing rivers.
In the north, this plateaw ends at the Guinea- Mall border, whereas
m the south, between the Mongo 2nd the Tinkisso Rvers, Mount
landon (1,015 m) marks the southeast border of the Tougue-Tim-
bo plateau. 1t s connected to the Mamou Hiphlands on ms westem
s

The Rises - Flats of Linsan or of the Upper Konkoure River are
an area of ransition between the Touta Djallon highland and the
platcaw of Kindi This sector 15 a depression which averlooks the
basins of the Kalenté and Kora rivers 1o the south. With an altnude
of approdmately 500 m, 1t takes the fom of a curasse rise that s
homopeneous and vertically eroded by the Kolentd River. Within

Map 14 » Morphopedological landscape of Guinea

this entitywe can see a shape with twi larpe steps, with a slope-flat
(Kolente Predmeont) topped by sandstone plateaus.

« The Bassan Mountains, also identfied as the Conlapgul Highlands,

represent the ransition between the bouta Cjaflon highiand and
the Tomind Piedmont. They are 2 st of small hills bned up ke 3
chaln. Active crosion uncoverss rockbands in a S5WCNNE alignment

The Toming Piedmaont (or the CGaowal Koundara Piedmont or the
Youkounkoun Dasin} constitute a vast flattened area with an alu-
tude af 100 m. The valley widens t© a breadth of approssmatiefy
one hundred kilometers, ke a lan delta. Histonally assocated
with the Fouta Djallon highland, this sub-unil rematns very far from
the geomorphology of the heart of the Fouta Dpllon (Boulwert,
2003). Passage from the Bassan Mountains to this sub-unit imvolves
a cutrasse slope that s virtually continuous over 50 km from Caoual
to Kifaya.

The Badiar sandstone plateaus dominaie the Toming Piedmont
This landscape 15 descrtbed 25'a <sont of ovold sndstons pan

cakes which stretches 1o the scuthwest beyond the border with
Cutnea Brssau.

SURROUNDING HIGH PLATEAU OF FOUTA DJALLON

The lcllowing morphopedologic andscapes can be identified around

the Fouta Diallon:

- The ndstone plateau of Kindi - Takmeéd, which more or less cor-
responds to the Bowé basm described by peolopsis. This plateay,
at a lower 2titude, 5 composed of a complex altemation of coarse
layers (sandstone and conglomerates) which Is sometimes condlocive
b nduraticn.

= The transitlion of the plateau of Bowe with the sndstone plateau oo

curs In muttiple tered curasse sieps. This platesu s vertically eroded
by waterways but it retams 2 well estabiished ouiasse surface:

- The Manding platesu, which is composed of 2 abular elief fosslied
by encrustation. It dommates the southem edpe of the Tagudéniba-
3n.

» The ndurated slope of faranah s covered by a peneralized enonic
tation and there are several outliers that can be reconcled with the
dimantling of the plateau of Toupud




MAJOR [@RIVVENEE FEAT URES

THE SUDANO-GUINEAN CLIMATE, WHICH IS DOMINANT IN GUINEA, MARKS A TRANSITION BETWEEN A VERY HUMID CLIMATE
OBSERVABLE IN THE SOUTH AND A DRYER «SUDANESE» CLIMATE TO THE NORTH. THE FOUTA DJALLON CLIMATE IS DIFFERENT
FROM THE SUDANO-GUINEAN CLIMATE DUE TO ITS «MOUNTAINOUS» AND MUCH COLDER NATURE. ANNUAL RAINFALL
AVERAGES 1,700 MM IN THE FOUTA DJALLON

A CLIMATE INFLUENCED BY
THE INTERTROPICAL CONVERGENCE ZOMNE
AND THE GUINEAN HIGHLANDS

The Inter- Troplcal Front (ITF), now more commanty known as the
Intertropical Converpence Zone (ITCZ), 15 3 major feature of the
climate In Cuinea, the Cuinea surrcunding area and more penerally
West Afrtca. Thas “real fromt® (map 15) & a disconlinuous surface
between the continental tropical air mass, hot and dry, and the
miaritime monsoon trophcal ar mass, fresh and humid. lts movement
ts show and 15 coordmated by an anmual seasonal movement n fa-
nuary, it s al s most southern point (2 e north of Conakry) and
In August at s most nerthern position (Mowakdhott NE position
towards the 20th paralled). These Morth-South movements during
the southern and northern summers generate altemate dry and
humid pericds in the sub-region charactertzing the seasons in this
part of the world. More locally in the Cuinea surrounding area,
throe major cimate regions are described by Aubréville (19490,
The Forest Guinea chimate region moluding Sierm Leone, Diberta
and Forest Culnes, the Sudan-Guinea region, which includes: the
centre of the Foum Digllon highland and the majonty of Guines,
and finally the Sudan-Sahelan region, stariing at the Morthem
edpes of Guinea. In view of previcus knowledge, these magar re-
giomns are further explained by Boulvert (1992} who suppests even
namower sub-divisions.

Map 15 » Intertropical Convergence Zone (TTCZ)
| RN

Topographic highland = . o | .
of Fouta Djallon Y (’ Tunisia

. _~in January
won Y
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TEMPERATURES AND EVAPOTRANSPIRATION

TEMPERATURES INFLUENCED BY THE FOUTA DJALLON
HIGHLAND

The averape annual temperatures foliow 2 growing progression
from the south 1o the north (Map 16), alongside the reducing
rainfzll This reducing “asis” &5 however skewed In Guinez, with the
appearance of the Foua Dialfon highland’ and the Guinean Dorsal
On the eastern edpes of Guinea, iemperatures change *normal
ly* om a South-Morth axts of 245 *C on averape at N’ /érdkoné at
28.2 "C in Bamako, passing throuph 24.1 "C tn Kankan and 26.8 "C
in Siguirt. Next, the average temperatures above 27 *C are only
chserved in the nonh west (27.7 "C in Boké and 272 *C n You-
kounkoun) and the north-cast of the country. At the level of the
Fouta Djallon highland” and Cunean Daorsals’, the average annual
temperature falls below 25 "C and settles around 21°C in the Fouta
Dpaflon highland (2002 *C in Dalaba). During the warmest months
(March south of the 9th paraliel and April-May 1o the North), the
lemperatures In the north of the country are easly above 30 °C
(Youkounkoun, Siguirt). In Touta Dyallon, the wemperature in the
warmesl month s around 24 "C The coolest months are obser
ved during the winter period m Juby-August in the Fouta Diallon
highland, sewtling arcund 18 10 19 "C{Dalaba, Mal). It s also duning
this same period that the coclest months are ohserved m the South
ol Cumea and the Forest Guinea area (2228 *C in Beyla). Further
Morth, the coolest month tends o be observed m December Ja-
nuary, along Guinea-Bissau and the wpper basins of the Cambxa,
Senegal and Miper (up to Macenta) Boulverl notes out of cuno
sity that the absolute minmum tempematore in Gueinea would have
been recorded In January 1906 at the sources of the Migerat 1*C

EYAPOTRANSPIRATION OR THE QUANTITY OF WATER
GOING BACK INTO THE ATMOSPHERE

Evapotranspiration covers the notion of evaporation, represen
tng the quantity of water trnsformed Inlo vapour due 1o the
temperziure and wind, and the notion of anspimtion linked to
a plant's demand for water. This fundamental climate parameter In
the understanding of hydrolopical and hydrogeolopical balances
15 expressed m millimetres of waler evapotranspired. We can also
dustinguich the notion of potential evapotranspiation (PET, cor
responding to a dimate demand for water vapour) and actual
evapotranspiation (AET), which mcludes the achual avallabiliny
of water o be evapotranspired (nduding the water compaonent
in the soll). In the Guinea and surrounding Guinea peographic
areq, this PET waras from 1300 mm at the 7th paralled in Libera
1 2000 mm at the 13th parailel in Mal The Guinea coasts cause a
skew from the South west to the North-east with a PE] assessed at
1410 mm 0 Conakry and 1900 mm in Miagassola, near 1o the Mah
border. The kowest PET values in Guinea are observed m N'Zérs-
kord (1322 mm m the lorest area), the PET also decreases with the

lower altitude and tempertures there This 1s potably the case in
the Fouta Djallon highland. The PET maximums are observed du
ring the hottest month (March to the south of the country and the
Fouta Dijallon highland), when the sun 15 at its peak. For this month,
the PET s assessed at 174 mm in Conakry and 171 mm in Dalaba.

Map 16 > Mean anmual temperature in West Africa
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THE CLIMATE TYPE OF THE FOUTA DJALLON HIGHLAND AND IT5 EXTENDED AREA (rrom yaourvesT - 2003)

Regional rminfall (map 17 shows that there are pronounced rainfall contrasts in the extension area of the houta Diallon highland, and more gencrally in the sub-region. These are thus three major dimate areas concerned
by the extended area, which @n themselves be subdvided into sub- sectors.

%% | Mioan daby and monghly rainsll
ﬁs:id:?gu

350

3m

oty raln &l Inrmm

@3 Rainfall of «Forest Guineas diimatic domain

12 | Maan dadly and muonzhly cainfsl
Kakan -

montly ranfal in mm

THE CLIMATE AREA OF FOREST GUIMEA AND THE GUINEAN DORSAL

This area s initially separated from the Sudan-CGutnea area by a Iine
Iinking Freetowm (Sterma Leone) 1o Curd Beka (Guinea) along the Soaar

cles {or Kaba) then, forming a bend, by linking Ouré-Kaba o Touba
{hwory coast) by passing throuph Bevia (eastern edpe of Guinea). This
large dimate reglon which covers the dense and damp forest Is cha

ractermed by very uniform temperatures (24 o 27 " Cwith 4 " ther

mat ranpe]) and 1ts humidity. The rainfall 15 high with the heart of the
raimy season in july Aupust on the coastal slope and in September In
the Gunean Dorsale: Very exceptionally, minimum tempesatures ars
observed In December (Macenta) and even In fanuary (Kolzhun in
Libera) This cimate region can be subdsvided mic four sub-areas
Boulvert {op. aL) notably distinguishes the Liberian sub- dimate {onky
seen in Libera and 10 the south of the 7th parliel) which i cha

ractersed by no dry months with 3 net skowing of r@in In-August;

THE SUDAN-GLUIHEA AREA THE HEART OF GUINEA AND THE
FOUTA DJALLOMN HIGHLAND

Bordered o the South by the Forest Guinea dimate region, the Su
dan.Guinea repion 15 bordered by the Sudan Sahabian area o the
narth by a line passing through the Bolama-Bafam axs (Guinea-Bis
sat) up to the Cambia then penerlly ofliowing the Guinea Sene
gal Mall border, joining the Sankarant-Miger confluence in Malt This
reglon s characterised by several miny months (over 100mm ramfaly
for & 1o / months with dry months (minfall under 30 mm) between 4
and & months This dimate regson can be subdvided muo three sub
areas In additen to 2 sub-chimate “typical of Fastern Guinea’, there
Is also a Fouta Diallon sub-chmate (see dedicated chapler) and the
Maritime Cainea sub-climate,

FEUTA GIALLOMN HCHEAND WATER ATLAS - THE FHYSICAL ENVIROMMENT OF FOUTTA DJALLDN AND 175 EXTENDID AREA

the Sterra Leone chimate comesponding o the mantme district of
Sterma | eone with abundant mindall {2, 500 10 4,000 mmfyvear), ainfal
peaks In Aupust September and dry months inJanuary Febouary un
der the mfivence of the Harmattan; the Cuinean Dorsal sub-cimate
(figure 9, under the inffuence of the highland {Mimba mountans,
Simandou mountang ) 5 charactersed by dightly lower empema
tures (between 22 °C and 29 0, shghtly lower il {1,800 1o
3,000 mm) with a peak during Septembey, secondary peaks In June
or |uly and a significant drops in other months Finally, a final sectorn
corresponds to the bdpe of the dense Gumea forest and the Gulnes
surrounding area savannah sectors. The extends from Freetown o
Iouba via Musal and Kérouand

East Guinea sub-dimats

The “typial” Eastem Cumea cimate {figure 10} & characiensed by a
frinpe stretching from the West to East between the 9th and 1h pa
ralied, startimg with the Fastern foothills of the Fouta Dizlion highfand
( Tougue-Kedoupou in Senegal) and extending 1o the Fasy, sumoun
ding Kérouand to the Scuth and Siguir to the North. This dimate 1s
found in the upper basing of the Cambia, Senegal (Bafing) and Miper,
The average tempesatures vary between 235 "Cand 277 "Cwith a
refatheedy small thermal ranpe between 44 "Cand 6.7 °C The average
rainfall decreases along a SSW NMNE axs. The month with the hiphest
rainfall & penerally August, somelimes debyyed into September. The
raindall stares in April and stops suddenly In November. Evapotransp
ration vasies betwesn 16490 mm (Tougud) and 1900 mm (NE of 5
guirt) with 120 w176 diyear during when rainizll 15 higher than eva
porznsplration (positve water balance),
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Maritime Guinea sub-—ciimate

The dMartime Cumea Sub-Chimate (figure 118 very largely under
the miuence of the ntenaty of the Gulf of Cumea monsoon and
extends from the North West of Sierma Leone o the South-East of
Cirnea-Bissau. The contrast belween the dry and rainy seasons s
accentuated by the effect of the min which appears suddenly in
May, pets stromger In fune to culminate in August and fnalty dimini
shes in Seplember and stops m November: The riniall 5 abundam
(1934 mm in Gaoual, 2270 mm i Tébmese 3 221 mm in Boffa and
351 mm in Conalry) with a SEFNW decrease mainly Iinked 10 a
more continental influence to the Morth West. This cantinental ef
fect 15 also felt on evapotanspiration which s presented tnversely
oy rainfall with a deoease on the NWSE s (1,411 mm in Conakry,
1,529 mmin Boffa, 1,584mm tn Tékmeks and 1,733 mm i Gaowal)l A
subs-divesion of this dimate can be bordered by an approximate line
between Telimele - Tria and Conakry to individualise a Conakry Té
liméleé-torécarah sub-climate and a Boffz Boke-Caoual sub-dimate
Between these 7 sub-divisions, there s a shightly shorter dry season
I the Conakry sector with rainfzll divided i hall between the Co
nakry region and Guinea-Bisau border. The number of days whers
rainfall 5 higher than evapotanspiration 15 signficant: 177 to 198 df
year for Conakry- Telmale znd 155 1o 172 dfyear for Boke-Boffa,

CLIMATE AT THE HEART OF FOUTA DJALLON, AN UNUSUAL
FEATURE OF THE SUDAN-GUINEA CLIMATE

Thiz *Foula® dimate (hgure 12}, indvidually explained by Boulwest,
corresponds i the Fou Dplion Highland and has a lmited geogra
phic extension from the Sierra Leone border to the South up to the
Tzmgue moumtains {towards the Loura mountins) o the North, 1 1s
described as 2 mounzin dimate of the Sudan Guinea area. However,
it 1s Imensely watered by monsoon rams and 5 subject to the drying
miluence of the Harmattan, whilst fog moderates drynese n Mall,
with the altude, the annual averapes Bl below 24 °C down 10 207C
The coldest month (Decembeer) nomally noted in the Sudan Cutnea
area s observed in Aupust a1 the sumimits in Balaba and Mall (zround
18 "C). Under thic dimate; the hottest months are modest n lempe
ratures (between 23 "Cand 24.5 "C) and run from March-Apil. The
thermal rmnpes are small during the year: The averpe annual mindall 15
refatheedy high, around 180G mm in Mahand 2250 mm in Balaba, with
2 decsase due to the wind {1774 mm in Labe, 1590 mm in Dininn),

[he frst rains veach Dalaba i March, Pia in Apel and Mali in May.

[he mraimaum rainfall ik observed n Aupust with a retam in Oictober
anid some exdra rainfall on highlend in December Bapotmnspimtion
remains quite high, 2t around 1450 10 1625 mm During 154 1o 185d!
year, minfall 15 higher than evapotranspiation (postive water balance),
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TOWARDS THE NORTH OF THE FOUTA DJALLON HIGHLAND, FROM THE SUDAN CLIMATE TO SUDAM-SAHELIAN CLIMATE

This climate region s posttoned on the northern: fringe of Guinea
and reaches from West Africa (Sepegal) w the Horn of Afnca (Eritrea))
with a clearly marked “comimental” type The spectfic feature of this
Sudanese climate reglon 1s the fact that there are less ramy months
than dry months (map 14) Boulvert proposes five sub-climates.
Thie Sudian-Sahellan Southem variztions (Youkounkoun Kédougou)
and the Banifing basin (South-East of Mall) are two very different
sub-proups which are transttion sectors between the Sudan-Cuinea
and Sudan-Sahalien areas The mmin&all varles there between 1100
sometimes o 2000 mm (Youkounkoun Keédoupou) lor an eva
potrmmpiraton betwesn 1700 mm and 1900 mm. fo the west of
the Youkounkoun sector, there 5.2 “lower Casamance” cimate sub
group where the manime mfiuence @n be felt It 5 made up of

THE PHYSICAL ENVIRONMENT OF FOUTA DJALLOMN AND 175 BETENDLD AREA

the Gutnea-Bissau- Casamance and Upper Guinea sub-secton Upper
Ciamibta has lower minall (= 1000 m s 1100 1o 1500 mm Guinea B
sau-Casamance} as well a5 higher evapotranspiration (> 1800 mm vs
1800 mm Guinea Bissau-Casamance). Finally, o the north of Guinea,
on the Iringe induding Bamaka in Maly, the dimate sector is inked
in reality 1o the continental Sahelian Sudan dimate marked by high
average temperatures (= 28 °C on averape with peaks higher than
32 %C i Apnl-May), relauvely low mnfl (1200 mm) and marked
evapoianspiration (= 1850 mm).




Map 17 > Mean annual rainfall for 1959-1981 period
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N IORU@NRIRNENIBY IN RAINFALL AND CURRENT TRENDS

ANNUAL RAINFALL AVERAGE IN THE FOUTA DJALLON HIGHLAND HAS DECREASED BY CLOSE TO 12% BETWEEN 1930-1960 AND
1970-2000. THIS TREND, GENERALIZED IN WEST AFRICA AT THE TIME, HAS REVERSED SLIGHTLY OVER THE PAST FIFTEEN YEARS
WITH INCREASED PRECIPITATION IN COMPARISON WITH THE DROUGHT OF 1270-1990.

A MAJOR WIDESPREAD HISTORIC DROUCHT
IN WEST AFRICA SINCE 1970

Deeprooted trends on rminfall i West Afnc and Central Africa
were observed from the 19905 when ditinct rinfll variations
were demonstrated for the 1950 1990 period (Maha el al, 2005;
Descrom etal, 2009; Dezetter of al, 20100 After a rather rainy pertod
observed for the 19501970 perod, a very dry perlod foliowed
(19701995}, which 5 sull well remembered. This ‘great drought”
seems to start around the 19481271 period with the phenomenon
spreading across the Adrican Sudan Sabelan fringe: During this
pertod, ranfall deficlts were assessed between 25% (Libera and
Sencpal Cambia) and 13% (Stera Leone), In Guitnea, the overall
defictt for this period can reach the upper mnpe (20%), as well as
i hali (23%), Guinea Bissau (22%) and the Senegal Cambla secior
(253}, Apalnst more recent data, a Morth-South gradient s observed
in annual varztions with defich fuctuations not exceeding 200 m the
Sencpgal Cuinea basin, with defidts reaching 35% 0 the Mall basin
(1983) and with deficits reaching nearly £0% in Mauriania

A REGULAR DEFICIT IN THE HIGHLAND AND
ITS FRINGE SINCE THE 1970'S

This period of drought In West Aln 15 shown in relling 30-year
rainfall studies a1 LABE, MAMOU, SICUIRI, BAMAKO (Mall) and
KEDCUGOU (Senepal) (table 4). At the centre of the Foota Dl

lom, in Labsé, the normal 30 year sttuatton has moved from 1693mm
{1931 1940) to fust 1475 mm (1971-2000), 2 13% &l from the nor

mal sttuation. This drop 1s the same {12%) a5 al Mamou, falling from
1948 mm for the 1931- 1940 pericd to 1722mm for the 1971-2000
period. To the Morth and East of the Fouta Diallon Bghland (Kedow

pou and Sigurt), the ntensity of the &lls 15 around 9 10 10%, &ling
from 2 standard of 1292.8 mm (1931-1940) w0 11744 mm (1271

2000} at Siguin, and &liing fram the sendard for the mme period
from 1244 to 11532mm at Kedoupow linally, moving away from
the Foua Dyallon ughland, a1 Bamako, the: normal situation has fllen
by nearly 19% from ramfall of 11277 mm (1931-1960) under the
emblematic threshold of 16000 m to around 210 mm (1971-2000}
Between 1970 and 1984, across the penod for usable data from

1922 to 2001, at the Fouta Djallon highland nseff, the Pra staton
hizs the 9 driest years. The Labé station shows 7 out of the 10 driest
years for the 19701989 period and the evaluaton of is ramfll n
dex between 19273 and 2007 (igure 15) dearty shows the impact of
thiz drought In the Fouta Djallon Highland.

Table 4 > Trend of mean thi

ears rainfall in West Africa between 1931 and 2000 ( |C Bader)

AVERAGE AMNUAL FAINFALL OVEL 30 YEARS IN MM DIFFERENTIAL FOR
PERIOD 1931-1960
1931-1960 1941-1970 1951-1980 1971-2000 AND 1971-2000

L ABE GLINEA, 16930 (Frgk: 1,649.8 1,530.1 14750 13%
MAMOU GUINEA, | 483 19542 19581 1,8023 1,721 12%
SIGUIRI CLIINEA, 12998 132401 13192 1,230:5 1,1744 10%
KEDOUGOL MALL 1264.0 |, 7469 17821 11784 115312 9%
BAMAKD MALI 11257 11122 10627 9479 2104 9%
KAYES MALI 799.7 7485 5554 5309 &155 2%
KEMIERA, MALI 1,300 13354 12915 11531 1,083.4 TR
EITA MALL 1,1599 1,0913 10558 2203 B9RA 7%
MNICRO DL SAHEL AL 624.1 a039 5435 4547 4257 a3
YELIMANI SEMECAL G168 A48 5642 4778 4453 28%
BAKEL SEMECAL L4 9 518.0 5030 499 4B1.0 5

FOUTA DIALLOMN HIGHEAND WATER ATLAS « THE PHYSICAL ENVIRDMNMENT OF FOUTTA DNALLON AND | T5 BUTEMDID AREA



Standardized precipitation index
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The Standardized precipitation index defines the severity of the drought compared to a reference. Negative
annual values indicate a drought compared to the selected reference period and positive value indicate 2 wet
situation. Values between 1 and 2 characterize a “high humidity” situation while vafues betwesn -1 and -2
characterize a situation of "strong drought”. Behind -2 the drought is extreme.

1947

A RETURN OF RAINFALL IN RECENT YEARS?

The drought described previously and covering the period 1970
1990 with a “"peak’ in the 19805 was more of less unifoem aceos the
maganty of West Alnz. MNevertheless, the recent period seems o
be chamctersed by more complex systems. At the Sabelan fringe
(between the 11th and 18t Morth parallel), there seem 16 be more
contrasted dynamics where the Fastern Sabed (aroumd 10 °F longi
tucle} has meee ainy conditions stnce 1990, retuming to the averape
levels for the 1950-1989 sequence: The Central Sahel 5w a dedine
in the drought whilst remaning at nfall levels lower tan those ob
sorved for the: 1950 1989 secquence and the western Sahel continues
to expericnoe perststent dry penods whilst remaining at the average
leveds seen in the 1970-1989 sequence, s the western Sabed sector,
Descrope (2015) seems 10 demoanstrate a return to the rinkll depth,
nixtably showing an increase in the number of ranfl days with strong
acoumulation and an eather armval of the Riny season, whilst the end
of the monscon penod does not seem 1o have chanped. These e
cent studies abso underlinge that whilst the returned mnkll reached
the Wiest {SenepaliCambia) more than the Central Sahel {Middle M)

Annual rminfall in mm

gor), 1 seoms more pronounced, frnker and more sustained whersas
it does not seem to alfect it inside the Sahel Based on minfall indees
focused on apnouliurl oiteria, B Is ImporEnt (0 undedine that this
requmn of rainfall does not necessary match up with thie agro-dimatic
season. Thes is particutardy true In the central parnt of the Sabel where
there are years without orpantred aprouliural monsoon i the 2000,
whereas minfall did not change in this perod. This cbservation tends
1o shiow the mtra-annual modiication of the iemporal @ikl disn
bunon. These “falled monsoons® based on the Skavimar critena are
more adapied to the Sahel, logically. decreastng on a Morth South
2ts anvdd the Sudan rones, 1o the rorthem fringes of the Fouta Diallon
highland, with no “@Eled” seasons since 1951 (Kedoupou and Kolda
stations In Senegal 2 lmde under 13N latude)
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SUMMARY OF PHYSICAL LANDSCAPE

The Fouta Dyallon highland are a sinpularity m-the sub remon’s relied, With 3 surface area of
47,000 knv, they are defined (1_Ferry, 2017) as the Central Guinean Highlands located above
a 40 malitude. They stretch shighily into Mal and Sierm Leone along their Bomers. The Foua
Diallon highland &5 surrounded by other topographic hightands, the most emblematic of which
are the Guinean Hiphlands located to the East-Southeast of the Fouta Diallon. With 2 surface
area of 89,000 kv, beyond Guines, these also concern Sterra | eane, Liberta and Cote d'lvolre
The other surrounding highlands defined by L Femy are the coasal Guinea mountains, the
hiphiland of the Sipuirinl Baléa region and the Manding Mountains, which are all thros exien-
sios of the Fouta Dialion highland

All of these highlands which charactertze the reglon’s landforms play a major role in the origins
of the great pivers. The most emblemanic of them are the Niper River - whidh bas many upstream
aflluents that origmate in the Fouta Pyallon Mghland or in the Guinean Highlands - the Senegal
River - which anginates simultanecusly in the Fouta Djallon highland, in the highland of the
Sipuarimt-Balda region, and In the Manding Mountains - and, Tastly, the sources of the Gambila
Riveer which are almost entiredy Tinked to the Fouta Djallon kighland. There is alio the Rio Cong.
bal (near Guinea Bssau), the Great and [itle Scarcies {near Mo Leone) and the Konkourd - a
river that te entrely Guinean and of paramount importance Tor the country due to the many
“hydroelectric developments in fts walesshed.

These hiphlands play 2 fundamental role in rainbl disrbution on 3 reoional scale, Both the
Fouta Djallon hiphland and the Cutnean Dorsals act as a real topographic barmer, and they de-
termine the ranfall pattern that mnges fram close (o 4000 mm per year in Conakry to almost
1,300 mm pes year on the northemn border of Guinea (some 400 km away). These highlands
can be considered 3 having helped to mitigate the offects of drought on the southern fringe
of the country during the 19701980 drought which impacted West Africa, even if the Fouta
Piaion highland was not spared said drought

Crrginating from a very old peclogy, the louta Diallon highland, ke other nelphboring moun
tains, 15 alf marked by the presence of predominantly ackd rocks The rocks of the Fouta Dyallon
highland e essentizlly samdstone with dolerite injections. They stand out guite dearly from the
granites of the Guinean Highlands.

In the Fouta Dalion highland, the landscape s made up of teraces consisting of primartly laie-
ntic plateaus, also called Bowal, with savannas and ree vepetation being dominant. | teriure
emphastizes the edepradeds nature of these spaces with a reduction of dense forested areas 1n
thee hesrt of the Fouta Difsllon highland. Beyond the Fouta Diallon highland, ecosystems remain
rich with a dense and humid forest that can be observed on the relief of the Guinean Highlands
(Cumes Forest fegion) and mangrove scosystems on the ocsanic fronk

FOUTA DIALLOMN HIGHEAND WATER ATLAS « THE PHYSICAL ENVIRDMNMENT OF FOUTTA DNALLON AND | T5 BUTEMDID AREA



Miap 18 > Rivers linked with Fouta Djallon hiphland and surmounding highlands
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TRANSITION TROPICAL REGIMES
TOWARDS A PURE TROPICAL REGIME

This chapter describes the flows of the main rivers taking their sources from the Fouta Djallon highland, the Guinean coastal highland
and the northern descent of the Guinean Dorsal. By proposing this reading, it redefines the main features of the hydrological regimes
of the sector’s rivers. It also gives a look at groundwater resources.




ghPINOK@ @ @\ R-CIMES OF THE FOU TA DJALLON RIVERS

HYDROLOGICAL REGIMES OF RIVERS UPON LEAVING THE FOUTA DJALLON ARE CHARACTERIZED BY A HIGH WATER PERIOD
FROM JULY TO NOVEMBER, A LOWER WATER PERIOD BETWEEN MARCH AND MAY, AND ABRUPT FLOW CHANGES. THESE REGIMES
ARE TYPICAL TROPICAL TRANSITION REGIMES. DOWNSTREAM, A SHORTENING OF HIGH WATER PERIODS CAN BE OBSERVED,
BRINGING THE SENEGAL, NIGER AND GAMBIA REGIMES TOWARD BECOMING PURE TROPICAL REGIMES, THEN SAHELIAN ONES.

MAJOR FEATURES OF THE SENEGAL RIVER
HYDROLOGICAL REGIMES

Senegal & described by Orange (1990) as a pure tropical regime
with a successton of 3 regimes between the sources of the Bafing
and Bakel in Senepak the transition topical regime, the puse trop
cal regime and the Szheban repime (Frécut & Papney 1982) The
transition tropdcl regime covers the upstream part (Fouta Djallon) of
the Bafing, the Talémeé and to a lesser extent, the Bakoye This sector
enjoys significant rainfall as well as abeupt flow varations nked o
ramnall regimes and the steep pradients of the slopes of Fouta Dial
bon. The “pure® tropscal regime covers the lower part of the Falémé,
the Bafing, the Bakowe and the Baoule. It &5 difierentiated from the

THE BAFING

The Bafing takes the mame of the Senegal afier s confluence with the
Bakoye The natural year on-year avempe llow s currently (19872011
period) around 30 ms in Sckotoro, 204m Y i Daka Sadou, 235m'fs
in Makana and 258m'fs in Mananiah. These average flows have fallen
considerably berween the 1950-1949 and 1970-2011 perods un
der the mlilucnce of dimate detenoranon. The anmual natral fliood
usually starts in June and has i strongest fows between August and
late September. In Sokotoro, (Rgure 15) the nearest to the source of
the Bafing, the maximum flocd & dentfied in Aupust 1958 with a flow
of 428 m'fs. The current maximum flocd flows seem o be amund
150 mife In Daka-Saidou, these flood fows can each 7R8I mYs (Au
gust 1958} and approach 3000 ms in Manantali (297 8m s in August
1906 and 2528m'fs m September 2000). From October, the drying
up perod returns, but lesser flood peaks can arse up o November,
From March 10 May, the fows become very low or non-exstent (F
gure 1514} Since 1987, the Manantall dam has modified the Bafing
regimes but also the Senegal river (figure 20) by storing an equiva-
lent volume 1o the averape annual fiow at the Manantall station, 12,
8.2km". Thersdore, a significant portion of the Bafing ts currenthy stored

previous tegime mainly by a shorter pertod of high water. Finally,
the Sahedian repime covers the entire downstream basin of Senegal
where the mmfall 15 lower than /00 mm and where the flows are
more spogadic. From upstream o downstream, the specific Aows de

crease pradually. Downstream, the inputs have barely any nlfluence
on the hydraulicity of the Senegal rver, the same as the tansition
tropilcal regime, Up o Bakel, it 5 a pure tropical regime, and then
the descent of the Fouta Diallon, which mfluences the hydraulicity of
the Senegal River. Along the river there i a very stromg flow seaso

nality which marks the llow regime with monsoon rains (July o Oc

tober) which cause flood flows and noeaungly reduced Inputs from
upstream to downstream. During the dry season, a drylng up reglme
I5 put In place and the asocated water @ahles are emptied. The

every year 1o be carmied over from one season (o anather There are
three main consequences of these modifications. They carrentdy allow
a pood hydrauliaty for downstream wses (rrigatson, flood recession
crogs, drinking water and salling), they allow sipnificant bydroclectric
power production, but they alse imit flood stength and, conse

quently, thetr extended areas, sometimes benefical for coogystems
The puarantred flow by the dam s around 120 m's from Bnuary o
July, 180 ms 1 august, 120 m¥e rom September to November, and
100 m's in December. it-should be noted that the: optimum sailing
flew at Bakel would be around 200 1w 300 mYs (OMVYES), an impos

sible flow (o provide with the current Manantzl facinies Since 2004,
the flow released by the dam 15 stll below 450 m/s and completaly
turbine-based, and no specific low i redeased for food support. In
Fouta Dialkon, we also note the Ténd Inputs with an avemge year-on

year fiow around 65 mfs In Belebe a5 well as the Kiome inputs with an
averape year-on-year flow around 13 m'fs in Salouma.

FOLITA DIALLOM HIGHEAND WATER ATLAS - WATER RESCHURCES OF FOUTA DIALLON AND TS EXTENDED AREA

rainfall drought observed dunng the 70-80s constderably influences
the averape annual flows observed on the Senegal which range from
single (220 m'fs 1984-1985 m Bakel) 1o sw-fold (1349mYs 1934
1937 in Baked) Fmally, since its creation in 1987, the Manantzll dam
fon the Bafing in Mali) has modified the iver’s hydraulic regime by
imiting downstream fiood peaks and by offering bow flow suppon
during a dry pertod. In this atfas we will remain on Bakel to look a1 the
Senegal, with bakel representing the Morthern Fringe of the Foulz
Djallon highland" ewtended area (map 19)
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Figure 15 > Monthly mean and daily mean river flow on
Bafing at Sokotoro [ Period 1972 - 2016



BAOULE-BAKOYE, THE RIGHT BANK OF THE SENEGAL IN MALI

The Bacule joins the Bakoye in Kz, Mzl to the east of the Badinko
reserve Thiz Bakoye has its source in Guinea with a relatve depen
dency on the Fouta Djallon highland, The Bakoye emplies into the
Bafing 1o form the Sencpal downstream from the Manantall dam. The
hydrological regime remains natural for these two ivers, and both
have seen their hydmulcty B following the drought in the 1970
1950s In Cuala (Downsteam Bakoye), the annual fliood penerally
starts In |uly and ends In the first hall of Seplember. An overall &ll m
[y then follows, desplte some flood peaks which can arse in Octo
ber. Generally, the flow stops or nearly stops n January or February,
In Cuahz, 50 km belore its confluence with the Bafing In Baloukabe,
the Bakoye has an average year-on-year fow around 81mife it ac
counts for a Intle under 25% of the Senegal’s flow.
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Figure 16 > Monthly mean and daily mean river flow on

Bafing at Makana / Période 1960- 2016

THE FALEME

The Faléme has is source o the Fouta Dplion highland and runs
along the border between Senepgal and Mall ls behaviour 5 the
same as the Bafing and its averape year-on-year fiow in Gourbasst
5 posittoned around 93 ms, the high water period appears quie
sucidenty In july ard extends to October- November with a peak in
September (Fgure 171 On averspe during the High water period,
It flow 15 between 350 and 450 m'fs on average. The low water
penods are very marked and the average flows are around 0.1 mifs
for the April May period, the lowest waler period. The contrast is
strong between the 2 penods (2 m'fs on average between fanuary
and june against 171 m's between July and December)
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Figure 17 > Monthly mean and daily mean river fiow on
Falémé at Gourbassi [ Période 1960- 2012
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Figure 18 > Share contribution of tributaries of Senegal

river at Bakel station
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BETWEEN GALOUGO & BAKEL, THE SEMEGAL REGIME UNDER
IMFLUEMCE 000

The Senegal, for this portion, 15 directly subject to the influence of
the Bafing and the Mznantah dam (figure 19), despite not modifying
the averape date that the strongest flows appear. In Baking, food
contred s significant for the peaks and lood dumtions are shortened
despite improved lood peak peneration in comparison to a natural
resgime, The lack of spedhic flows Increases between 15 and 17% i
redation to the natural regime and can even grow for a longer perlod
(30, 40 or 20 days). The reinforcement of the low water flows by
the: Manantall dam also leads 10 a major modification by maintatning
fews at &0 mYs whiereas the latter would have been il or practically
nil for ower 30 dayslyear in a natural regime. n 2 natural regime, the
averape flow of the Senegal in Bakel 15 estimated at around 507 ms
and, m a “modificd” regime for the same period, at 469mis. The
kzck of flow s mamly explamed by the loss of evaporation caused by
the extension of the water body at Manantall (163 mfs on averape)
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and by the stored flow (108 m'f5 on averape) We note that the ] AT 3112

chimate deterioration In the 197019905 was felt significantly on the
hydrauliciy of this portion of the Senegal, reducing from an average
liow of around 915mYs in Baket (1950-1956%) to nearty hall that le-
vid, L2 4 13m'fs approcimalely for the 19701987 period to result In
47/ms for the 1970-2011 perod (figure 20} The recent perlod 1300
seems 10 be surplus with an averape year-onoyear flow of around

A3 m¥fs (2011-2015) This obseration would need to be confir: Tioe
mied with future serfes

SUMMARY OF THE SEMEGAL REGIME IN THE FOUTA DJALLON
HIGHLAND' EXTEMDED AREA

00

The flows of the regime chserved in the perod from 00705/ 19500 BOD

31042011 show that, on averape, the volume flowing in Bakel co .

mies from the Bafing for 49%, the Faléme for 22% and the Bakoye for

19%. The rematning 10% comes from miermediary inputs between 00
500
400
200

Flaw Inmifs

Bake] and the Dibia siations on the Bafing, Kidiz on the Faldéméd and
Oalia on the Bakoye {figure 18).

Starting of West African Manantak dam
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Figure 20 > Yearly mean river flow on Senegal at Bakel / Period 1960-2015
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Map 19 > Main river flow stations on Senegal river basin
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MAJOR FEATURES OF THE NIGER RIVER HY-
DROLOGICAL REGIMES

In compartson to the Senegal river, Orange desaribes the Miper e
gime as 2 transition ropical repime, notably due to the dimate po
sitton of the two main tmbutares, which are the Niandan and the
Mo, with thetr long pesicd of high water and ther sources in the
Cumean Dorsals. The Timkisso, also a major tributary, lowing down
the Eastern Inothilis of the Fouta Djallon hiphland, & described as
beng posittoned 02 pure tropical regime, with lower abundance
due o severe low llows. This feature 18 larpely compensated by more
regular inputs from the Miandan and the Milo, The larpe flocd plams
in Upper Guinea play a role in controfing floods n the ratny perlods.
When leaving Guinea, at the level of the Siguin, the Miger repime
rematns @ ransition wopical regime with 2 sustined low water flow
and even longer high water pencds, The Sankaran, 2 larpe tnbutary
which meets with the Mger m Mal, afier passing through the Selin
gu dam, alka has a transion tropical regime. Niger then receives
the Faya, downstream from Bamako. The Kolikoro station plays the
rofe of 2 “railn gagpe” for the upstream portion of the Niper until it
enters the inner deltz, a rone over 40,000 kv’ where it loses a sign
ficant portion of tts volume. 1L s joined there by the Bani, the source
of which 510 a much less rugged part of the Northern part of Cate
d'hvoire. After passing through the inner dehta, the Miger continues
Its: rowte In a2 Sabelian repime, crossing: Nipes, Benin and then retur
ning toa mare troptcal regime 0 the south of Migeria where it ends
in the Gull of Guinea It 15 joined along the roue by the Benoue,
where the sources In Chad increase s flow n Migena AL the end,
the Miger & a “continental river” with a river basin which covers 9
countries (Cutnes, Mall, Miger, Miperta, Benin, Chad, Cameroon, Bur
kina Faso and Cate d'hoire) plus the southern part of Algerta, where
the fossll networks of Arsouagh, 1o the sowth of Hoppar, could be
included m this group. With the uncertainties Inked 1o the defin
tien of the rver bastn and the finks with the Taoudén aouifer, Ferry
(2017) abso suppests including Mauritanta and Sierma Leone. |n this
Atlas, only the section of the Miger under significant Influence of the
Fouta Dygllon highland and which & the Upper Miger before ente-
ring the mner delta s discussed {map 200

TINKIS530, THE DIRECT LINK BETWEEN FOUTA DJALLON AND
THE HIGER RIVER

In Tinkisso, on the upstzeam part of the Tinkisso nver which has
already covered approcimatedy 150 km, the natieral regime corres
ponds 1o a transition ropkal regime with 2 period of high water
focused between Aogust and November (fpure 21). The Tinkisso
slowly rises in May june then suddenly n July, then tn August under
the influence of the first intense mins, with its average flow between
Jume and August by nearty 10-fold. Untll December January, 2 contl
nues 1o rise and then dries as quickly as ils rise. Snce 1974 3 hy
droctectric dam {in reality a simple concrete wetr with a fall height of
BO m - Oltvry 2002) was built on the Tinkisso course. The probable
comsequences of this work on the hydrolopgical regime are a delay In
the first flows normally expected in June, 2 food control effect du
ring thie high water penod, and the supply of a morne ar less constant
flew bnked 1o the hydrodectrc power production. To date, the s
ting of this dam seems o limit s clectrictty production Gipacity toa
few hours per day. From the pomt of view of hydrologial regimes,
even H the [ater have certainly been barely modified since 1974,
in Tinkisso the September peak flow displays an averape monthly
flew around 250 mYs Between Febiruary and May, the llow s wery
low and stabilises botween 7 and 10 m'fs. The averape year on-year
Acw ncreases to around 74 to 75 mifs (1955- 1983 peried). During
the drought period, this average year-on-year flow flls to around
50 1o 55 mifs { 19711983 penod) with years below 35 mifs (1979),
In Ohsaran, just before 15 confiuence with the Miger, the Tinkiso
follows the repime observed upstream and 1L indreased 18 averape
year-on-year flow 2.5 tmes (186 m'/s approsimately). The spectfic
flow (9.2Uskm?) remams the lowest of the MNiger tributaries in this
peographical space and s mput represents around 18% of Miger
Inputs 2t Siguin before s entry into Malt

THE HIANDAN

The Miandan meets the Miger just after the Baro station. Iis reglime
I5 still natural for ns entire course, even though the Foml Dam pro
|ect, planned for many years without any propress, could modify s
regime in the future lis regtme &= like 2 vartant of the transition tropl
cal regime. In Kissidoupou, on Its descent i the Guinean Dorsals, its
average year-onyear fow s arcund 41 to 42m'fs, the water rising
pertod stars from May (11 10 12mYfs approsmately) and ends in
September at around 113mbs The high waters are distributed over
4 months (July to November). From September, the drymg-up pe
riod starls and ends in January-Febraary, The months of February,

FOLITA DIALLOM HIGHEAND WATER ATLAS - WATER RESCHURCES OF FOUTA DIALLON AND TS EXTENDED AREA

March and Apnl carmrespond 1o the lowest waters with flows below
Lmifs for March and Aprl. Duning very dry perods, the average
flow fior these manths can Bl below 2 m¥s AL the Baro staton (f
gure: 27}, the behaviour s stronply linked to the behaviour of the
Kissidoupou station, even though the period with the lowest water
already tends to overlap into May. Also in Baro, the fows increase
suddenly in fuly- August o reach an average low of arcund 780 ms
in September. The two months of low waters, March and Apeil, have
average fows of arcund 20 to 24 m¥fe During dry years, the flows 1n
these months can approach 2 o 3 mYs. Finally, the Miandan averape
year on-year flow in Baro rises to nearly 250 m'fs with a specihic re
sultsng Aow of around 20 8lfsfan’. During the drought of the 70 805,
the averape annual flow fell to nearty 38 mfs (268 mfs for the 1948
19464 period to 230 mifs 1948-1974-1983) This defict represents
over L 1akm'fyear on averape at its outlet. At Sipuim, the: Niandan
coniributes nearly 26% to the MNiger flows
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Figure 21 > Monthly mean and daily mean river flow on

Tinkisso at Tinkisso [ 1955 - 2009 period




Map 20 > Main river flow stations on upstream MNiper river basin
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Figure 22 > Monthly mean and daily mean river flow on
Miandan at Baro / 1948 - 1983 period

THE MILO

[hve Ml jotres the Niper-at Sasande;, 2 Iitie alter the Kankan station,
and has the same behaviour as the Mandan {rom the pont of view
of the hydrological repime. A transition tropical regime poverns this
river with 2 rising water penod which starts siowly m May (27 mifs m
Kankan) {fgure 23) 1o end n Seplemiser (540 m's in Kankan) and a
drying-up perod which ends in January. February, March and Apeil
are the months with' the lowest water with: averape monthly Aows
measured between 14 and 15m's on averape for these months Du
ring the droughit years, the flows for these months fell below 1 mifs
al Kankan (10 tmes between 1985 and 1999) The: high waterms are
between july and Cietobser. The Mils averape year-on-year flow in
Kanlan rnses to around 173 mYfs for aspechc fow equivalent 1o the
Miandan (200sfkm”) bt the averpe annua! fiow has vared somf
cantly between the surplus penods (aveape annual flow 19401979
estimated al 1946 mifs) and the dry penods (averape anmual fow
1980:2008 of 140 mfs), Finalky this discrepancy of 54 m'fz on ave
rape between these two perlods represents a volume of 1247 km?
al the Milo-outlet. The Milo represents around 20% of the Miper's
Ineputs at Sipuitrt
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THE SANKARANI

"W hulst 15 source 15 in Gimisa, the Sankaran has a hydrological regime
which ts shightly different n the sense that the low water poriods are
greaiern, and its high water peak seems restricied 1o 3 months (Aupust
to Cetober), The ranpes berween the high waters and low waters are
meore marked. The rsing water period starts i june (65 mfs mMan

diara - fipure 24) and ends 0 September (910 mfs n Mandiana),
The drytng-up period ends In January and the lowest waters appear
in bebruary-Aprl, sometimes May (192 m¥Ys in Mandtan on averape)
The sverape yearon year flow 5 esablshed around 249mlfs in
Mandiana, before leaving Guinea and after it confluenoe with the
Dion, It continies its route untll the S5&inpud dam, 2 217 km' @pa

city dam {equivalent 1o 69 mis per year)

THE MIGER

In Faranah, it already has an average estmated flow of 40 m¥s and its
hydrological rgme 15 sull 3 varant of the ranson ropical regme
described for the MNiandan and the Mika. The rising water period starts
slowty In May (8.5 ms In Farznah) to end In September (165 mifs In
Faranah) and with s flood recesion up © February. The lowest wa
ter period extends from March to Apnl with & minimom in Aprl [Ls
measured in Kourowss, a lnle before its confluence with the Miandan,
and has an averape year-on-year flow around 185 mfs for the 1954
2008 period Comparson works between the Kourowssa and faro
Statsons fon the Niandan) by Crenge underline that the flow in Kou
roussa bs underesttmated by 30%, which would mean an average year
on-year fow more around 2465 mifs. Oranpe estimates 18 at around
331 m'fs for the 1950-1980 perod. On leaving Guinea, afier having
recenved the Mandan, the Mio and the Tirksse, the Miger average
year-on-year flow reaches 784 ms iIn B : roaway In
Mall, 22 the Koulikoro statton, afier having recetved the waters of the
it ard Sankarant {now regutated by the Séingue dam), the average
year-on-year flow reaches 1358 mYs (Table 5). Ferry's hydrological
studies (2015) show different hydrolopical periods through: the
likoee station, where the: very siong e AT VY e
trale the effects of major dimate cydes (Eble & and Figure 25). 1
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Figure 25 > Hydraulicity of Miger river between 1907 and 2009 at Koulikoro station (from L ferry)
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Table § » Hydraulicity periods of Niger river at Koulikoro station between 1207 and 2010 fom Luc ferry)

YEAR AVERAGE AMMUAL MINIMUM MAXIMUM
FLOW IN MYS N MPYS IN MYS

19072010 358 5 5565
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1917
15922
1925
1927
1929
181
1933
15935
1937
15939
1841
1943
1845
1847
1845
1951
1953
1855
18957
1959
1941
1863
1865
1967
1969
1871
1973
1875
1927
1679
1881
1833
1985
1687
1289
1891
1993
1595
1597
1999
200
003
005
2007
2009

1811
1913
1915
1919
1821
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1607

nds out as a pered with very
low hyriraul average annual fiow of 77amYsn Koulkoro) and the
19221934 and 1948. 1959 penods sand out as pertods with very
high hydrauliaty. The recent perod 1s noted by Ferry as 2 transition
period. Finally, iIn Koulkoro, Ferry also demonstrates the influence of
mizjor facilities ke the Séhngus dam on the hydrolopical regime of low
waaters, notably by ratsing mintmum annual fows smoe 1982, Fimally, o
lesves Guinea at between 32 and 36m'fs towards the Miger river (M
per, Luinea i and Sankarznt) and during fooding eplsodes,
nearly 3 days are needed © flow between Kankan and Koulikoro,
whereas nearly 3 manths are needed inMiger to drain this same Mal
fincd (Termy 2015}

1907 to the present day, 19821993 stz

1982-1993 ffa B4 3335

o

(9071921 1,301 36 5313

1937 194/ 1245 13 5333
19701981 228 23 5,200
19942010 I a4 s 5,008
1 periods 1231

1922-1934 1,774 53 / bas
PERIODS WITH HIGH HYDRAULIOTY 1948-1969 Fa94 6 &4

2 periods 1,734
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=0
MAJOR FEATLRES OF THE GUINEA COASTAL BRSNS,
RIVER HYDROLOGICAL REGIMES =P DUCTION SINCE 2000,
E

The Cutnea coastal mvers are marked by the southern slope of the E Thiz Garafin dam was commesioned in 2000 with sipnificant conse
fowa Dllon foothills with the most emblemavc rver boing the 1sgs quences on the low water flow regimes. Ferry et al (2003) indicle
Konkoure (map 22). This southern slope is what the majority of the that m the rainy season, modifications Iinked to the Garafin are ba
hydroelectric power factiities rely on, such as the Garafint and more rely (or not) visible, notably due to year-on-year imegularity, but that
recently Kaléta on the Konkourd, Kinkon on the Kokoulo {rbutary of - 100 the modifications from December to June are visible for the entire
the Kenkourd) and Banda, Denkéa and major waterfalls in the Samou network up 1o the downstream Konkouré (figure 28), However it
(irbutzry of the Konkours, Badl basink. A modified hydrologicl re i s M 5 aiaar sepems that the Garafin dam plays 2 Imited role dunng the highest

gime 15 now observed on the Konkour® pathe The Souaply project,
aifl on the Konkourd and upstream from the Kaléta, modifies the
regimes a little more in this basin On the upstream part of the Fatala,
thete are also small scale hydroelectric power Bclities, notably on
the Samakou, a tribatary of the Faila around  Telméls

THE MATURAL UPSTREAM OF THE KOMKOURE BASIN

thie Kakrima course & still natural m s course i the Fouta Dyallon.
Before its confluence with the Koukouto, n Kaba (figure 24), its ave

5

Figure 26 » Monthly mean and daily mean river flow on

Manthby menn faw

Kakrima at Kaba [ 1988 - 2016 peri

water months (August & September). The YékEmalo stabion, the
most downstream on the Konkouwrd belore the: estuary, presents
increased flows between 25% and 193% between the 19891998
and 2000 average for the period between January and June under
the mfluence of the Garafirt For jow water, the froshwater inputs
towards the estuary are considerably increased and the flows for the
year are constderably smoothed out. The impacts of the Caafin on
hydrology are summansed thus by Ferry eval (2013):

« In the dry sesson, the fflows are much higher than the natural ows

rape year-on-year flow seems 1o be located around 82mfs (1988 0 ’

7014 penod) its penesal regime & similar 1o ransition tropical e from Carafirt up to the Konkour estuary:

gime with a period of high waters which exiends for 4 months (July I?]l, + There s flood control, notably for the Konkouré segment between
lo Oriober) and a ﬂfij“' peak in August or September estimaled i the Garafirt dam and the confluence between the Konkourd and
around 250 to 2/0 m¥s on averape. The hydrology of the months thie Kaknima

of August and September 1s quite similas. The lowest waters appear i -

in March. April with averape flows between 3 and 5 ms. The Kou - Tor the Konkourd sepment between the Carafin dam and the
koulo 15 very stimilar 1o the Kaknma, althouph shghtly mfluenced by 40 confluence between the Konkoure and the Kakrima:

the: Kinkon hydroclecine power faciines Before its confleence with - The complete stop 1 flows between Aprl 1999 and Sep
the Kakrima in Nianso, Its averape year-on- year flow & estmated a1 2 tember 1999 perhaps had an impact on the aguatic Iife during
& mls (1999 2002: Kakrima estimated at 802 ms for the same pe 0| E low water (Apri and May)

riod) lts regime 15 identical to the Kaknma with 2 high water period in i ' .

Aupust. The upstream Konkouwrd 2t Pont die Linsan (Apure 27) s nat e - The frequent operatng stoppages (flow - 0 ms) could ako
modified by the Garafirt dam. It has an average year-on-year flow have consequences on the aquatic ecosystem during the low
around 14m'fs for the 1955 2006 sequence and it charctenste 20 water period

regime of a transtiion tropkcal regime gives 1t a high waler period . The sudden operating start-ups {from 25 to 100 m'%s) could be
extended over 4 manths (July 1o {?:l“b'”-"- Ihe average flow peak ) ) dangerous for those hving downstream from the dam. This flushing
SECINS 10 appear in &ug_u:fl {47 m's approw) with 2 similar chamc 10l aEy mezn o & depm smnotte) phenomenca probably modifies the low flow channel of the
ler o Se;:ul_r-n":ber (41 rr;:-fs,:-. Ihe overall regime (s very similar ta the Wiomthiy meanfiow Konkoure downstream from the dam (collapsed river banks, sus
Kakrima and Kokoulo with lower water flows in Aprd May with 1 and

2 m'fs on average

pended sediment.. )

The recent presence of the Kaléta dam and tts impact on the oper

]
Gt DA T
tion of hydrological regimes has niot currently been studied i detil

With 3 ttmes the production capacity of Garafin, we could assume
that the Kaléta faciity will also slightly modify the Konkoure flow

Figure 27 > Monthly mean and daily mean river flow on

Konkoure at Linsan / 1955 - 2007 pe
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regimes, evien I this nun-ofriver dam shiould have 2 lesser or even
riegligible miuence. The Souapt project has just been completed,
and should farpely mfluence the hydrolopical regimes of the e
basin.

AN INFLUENCE OM THE BADI?

The Badi has alwo small hydrosdectnic power faolites on the
upstream portion. Downstream on the Bad), belore ts confluence
with the Konkourd, the averape year-on-year flow for the 1951-58
period reached 193 mifs, with extremes from 155 to 230 mYs. For
the 1998-2007 period, i averape year-on-year Aow 1s measured at
argund 144 m¥e The maxmums are In Aupust (707 m'fs year-on
year 1951-1958 and 524 m¥s {or the 1998-2002 pernod) and the
mutrms i Apl (55 mils year-onyear 1951-1958 and 14 mis for
the 19982002 period). We note here that the fadlives on the Bad
tributanies regpectively date from 1969 (Bandah), 1965 (Donkéz)
and 1953 (Crandes Chutes) The matter of the differences obser
ved betwesn the 1951 1958 and 1998-2002 sequences (reduction
i forwes in August and merease in fiows in April) remaims open re
garding the reason, cven il the rend for moreased low water flows
suppests that the fachiies influence the hydrological regime which s
non-neglioible for this period of the year
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Figure 28 > Comparison of monthly mean and daily mean river flow of Konkoure at Télimélé before and after

commissioning of Garafiri dam

THE FATALA AND KOGON

At the Baindan station, downstream from the basin and belore its o3
tuary outlel, the averape yearonyear flow for the 197180 penod
reached 165 ms, with extremes from 137 1o 193 mfs The maximums
are in Aupust (512 m¥fs yearonyear) and the mmmums: in, April
(OB mfs yearonyear) With the reservations inked 1o Jow waler
flcaws, It should be noted that there was a monthly ow water in-April
1973 lower than 2000 The observed datly maximom has reached
1701 mYe The Kogon flow rematrs difficull © understand with data
which often seoms ineomect. On s upstream portion, the -averape
year-on-vear flow seems 1o estabiish around 70 mYs {perhaps a litde
more): The informaton avallable sugpests a flow peak iIn September,
with a similar average in August. On the Kopon, the persod of igh
waters s focused on these 4 months, penerlly between Aupust and
Movembers (oure 29), and shightly offset in redation 1o the most eastern
basin of the Kenkoo




HYDROLOGICAL

MAJOR FEATURES OF THE GAMBIA RIVER HYDROLOGICAL REGIMES

Cirange (1990) compares the Cambia river regime o a transiion
tropsca regime for the section i the Fouta Djallon, thersfore compa
ring 1t 1o the MNiger and Senegal hydrologicat regime. In 1 upstream
portion, 1L 15 monitored At the Kounst station in Cuinea, then at kK2
doupou in Senepal (map 21). The high water peried 15 condensed
inta 3 to 4 months between August and October with a maximum
in September (220 mifs at Kédougou 1971-1999 - figure 30} The
rzing in the hydrological regime 1o high walers starts slowly m fune
Between February and May, the period with the lowest walers, the
lcyw 15 weery low (< 1.6 m¥s on averape for the 19711999 period
Kédoupou) The flows are often il during April and May. By com
piing the data from Da Costa & Oanpe, 2 tmeline of the averape
year on-year flows from 1903 at Kédoupou shows the wide variabi
lity of averapge-annual flows (figure 317, In combinaton with known
chimate trends i West Afrca Since 1903 the average year-on-year
ficw 15 established arcund 10/mYs but the hydrological sequences
bave: larpely aflected this averape annual flow: For the 1972-1994
period, the average annual flow has fallen by 36% in relation 1o the

avermape yearon-year fow (683 m'fs approa) with a minimum an
izl average flow of 34 mYsm 1984/ 1985 (68% defict compared to
the average year-on-year flow. Two surplus sequences (1918- 1940
and 1951-19/1) demonstrated average annual lows around 134
to 137 m¥sfor the pertod. The hydrological year 19551954 s the
year recorded with the highest averape annual flow (193 mis). The
Koulountou, another tributary of the Gambia which arses i Guinea,
serms i0 have anaverage year-on-year Aow of 1510 16 ms {estima
ton for-4 incomplete years), without cortainty, with previows studies
mentioning an averape year-on-year flow around Smfs. The hydro
Izl repime for this portion of the Gambéa should be modified in
the future, notably by the Sambangalou hydroelectnc power dam
site, leaving Ciulnea and upstream from Kédoupouw, where a planned
[ty fiow of 200 mifs s being studied

Figure 21 > Hydraulicity of Gambia river between 1904 and 1999 at Kédoupou (reconstructed from Orange and s Costa)
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Map 21 > Main river flow stations on Gambia river basin
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HYDROLOGICAL

MAJOR FEATURES OF THE KOLIBA-CORUBAL
RIVER HYDROLOGICAL REGIMES

The hydrologsal regime of the Kolima (Komba in Fouta Prallon) in
Its upstream portion remains poorly understood. The ongin of these
sources, not far from the source of the Gambta (map 22}, lead us 1o
lirik its regime with that of the Cambla. The other major iributany of
the Kaliba 1s the Toming, with the source o the south having a simalar
resgime t the iIntermediary between the Konkourd and the Gambia
Hydrological data s avallable for the * Tomind at Gaoual® in the DINH
banks (Frgure 307, In view of the varable names between Koliba,
Toming or Komba, it rematns difficult to say IF this station effectiely
represents the Toming at Gaoual or rather the Koliba after having
received the Toming and the Komba. These data between 1971
and 2014 propose an avempe year-on-year llow arcund 180 mis
whrreas it has been estmated by Crange ( 1990) at around 150 méfs
lor the 19791987 perod. In the Komba basin, before s confluence
with the Toming, the average year-on-year flow seems 1o establish
around 100 m'fs (BCFOM et al) The “Tominé at Gaoual® omeline
emphasises a perod of high waters which extends across 4 months
between August 1o Movember induded (month with average flow >
average year-on-year flow). The fow peak appeared m September
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Figure 32 > Monthly mean and daily mean river flow on
Tomine at Gaoual | Période 1970- 2014
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with an averapge flow of around S45mfs for this month (1971-2014)
The: hydrolopical regime inthe low water perlod 15 also mom sus
tamed with an average flow i AprilMay of 27.5mdfs without ever
approaching a nephipible flowe. In is lowest recordings for these mon
ths, 1t remains 21 a flow level of around 13 o 16mis

MAJOR FEATURES OF THE SCARCIES RIVER
HYDROLOGICAL REGIMES

The Scarcies are formed by the Kolente (Great Scarcies) and the
confluence between the Kaba and the Mongo (Lnle Smroies). Al
have their sources in Guinea {southem foothifls of the Fouta Digllon
for the Kolent and south-east of Fouta Djalion for the Kaba and
the Monpo — map 27). There s few information avaflable on these
rivers. The Kaba in Guines, in Komomaya, wedl before s confluence
with the Mongo in Sz Leone, seems 10 have an averape year
on-year flow around 30 t© 35 mifs (19812014 penod). Based on
raw Information avarlable for this station, it seems that the high wa
ter perod lasts around 5 months from July to November induded,
positioning s regime a5 a transition ropical regime. The avallable
data seems to mdicate that this penod cGn sometimes be seended
o lune during specific years. The waler nse starts in May and ends
In Seplember, sometimes August, at around B0 mYs on avemge
{sometimes 30 to 40 m'fs during the 1980s and 207m¥s In 2004).
The drying-up perod then lasts untl] Febnmry-March. The lowest
waler months zre March and Apnil with an averape esumated flow
between 3and Smis In the 1980s, the average fiow for these mon
the seems to be under Tmifs. Mahe (1993) supgests an estimaled
averape year onqyear low for Litde Saarces in Mange (Siema Leons),
after the confluence between the Kaba and the Mongo, of around
&00 ms (rebulding of the flow between 1941- 19891 In the Kolen
t# basin (Creal Scares), the averape year on-year flow in Badom a
[mle befiore the Kolent? forms the border between Guinea and Sier
2 Leone, the averape yearon-year flow s estimated at 83m'fs for
the 1247 1980 period with a madmum of 102m'fs and a minimum
of 37m¥s. The monthly average flow s also reached in September
{(312mYfs 19471980} The lowest flow maonths are March and April
In the 197019805, the observed fows were systematically below
ool

SUMMARY ON HYDROLOGICAL REGIME
AT THE OUTLET OF FOUTA DJALLON
HIGHLAND

[k Senegal, Konkourd and Koliba basins have the farpost year-on

year averape flows from the centre of the Fowta Dpllon kighland. On
Ieaving Cuimea, 1t s the Niger river basin which represents the most
significant water export with a stronger dependency on the Gumean
Dorsals than the Fouata Djallon highland. The southern dopes, which
are move ugged, logiclly have averape year on-year lows with a
greater efiect on the cutlets. Fnally the Gambia basin recetves the
Imast water inpeneral with 2 more reduced river basin influence on
the highland In relation to other rver basins i the sector {map 24)

“Wolle de fa martee” site (brides vell), nesr Kndia




Map 22 > Main river flow stations on South-west coastal river basin




HYDROGEOLOGY AND GEOCHEMISTRY

GEOLOGY IN THE HEART OF THE FOUTA DJALLON IS HARDLY CONDUCIVE TO THE PRESENCE OF
GENERALIZED GROUNDWATER. GROUNDWATER MAINLY FLOWS ALONG GEOLOGICAL FRACTURES AND
IN SURROUNDING FLOOD PLAINS. WELLS AND BOREHOLES THEREFORE HAVE LIMITED PRODUCTIVITY.
THAT WATER HAS A LOW MINERAL CONTENT AND TENDS TO BE MORE ACIDIC.

A LACK OF GENERALISED GROUNDWATER
IN THE CENTRE OF THE FOUTA DJALLON
HIGHLAND

Thie materials present i the Fouta Djalion highland are, Ina raw state
and mot reworked, materials with very poor aquifer capactty, The
granites and sandstones are hard rocks where water can only or
culate through fractures, fissures or altemating permeable and im
permeable layers Doleries and guartres are (otally Impermeable
racks. Only schists and greenstons can have aquifer layers but they
are anly marginally peesent in the Fouta Djallon highland. The fun
damental feature of the Fouta Djallon centre s therefoe the Bok
of a peneralised groundwaies (Orange, 1990) There & no deep
groundwater, the only extsing ones are those In the alteration zong,
nievier exceeding 100 m depth, sedimentary covering and recent
{ormattons (alluviums, elhuviums and latertes) These agquifers are dis
continuous 2nd have 2 sirong vertical difference depending on the
stratificaticn of permeable rones, leading o semil-aplive or captive
groundwater (Blot, 1970; Sow, 1984; Traore, 1985). The Fouta Dyal
lon 15 impermeable bat has small and very localised proundwater
The refilling 15 essentially ensured by infiltration of some minkll and
waler pumping s made up by rivers and sources, and evaporation
of lowlands where the groundwater s fush to sub-flush. Despie this,
wells and boreholes are located lo@lly with peneral productivity
which ransiaies well ino the *usabibny”® of different peclogical sec
tors and confirm the greater productivity of schists 2nd mica schists
{Aow ofien usable above 2.5 mh) m comparnson o soff andstone
and dolermes (low genemlly usble between 07 and 1.4 m¥h and
granite sectars (flow pencrally usable between 0.7 and 25 mfh).
The growth in drilling depths does not seem 1o mprove product
vity of drilling and beyond 50 1o 60 m for sandstone, doderites and
granites, It even seems o decrease productivity. For schists and mics
schists, prester depths sometimes ofter much preater flows.

FROM DISCONTINUOUS OR SEMI-CONTI-
NUOUS AQUIFER SYSTEMS TO GENERAL
AQUIFERS IN THE EXTENDED AREA

Thie aguiers in the extended area of the Foua Djallon highland to
the east of the Fouta Dgllon highland, in the Kankan basin, and on
the southern finge of Mab, are fssured aquifers from mira-Cambrian
crystalline formaticns, The lows are generally weak and proundwater
circulation s restricted by the fissure network. We can however find
very productive yones locilly on undepround oroulation networks
and In the surface altesation rones which penerally are thin, The ave
rage flows for these formations are estmated at between 4.2 and
éhmifh Around Bamako and In an extended area which flows tn the
wiest 1o Senepal, there are Cambirtan sandstone lommations encnisted
with schist which are semi-continucus agqutlers. These aquifers are
more productive than those noted previously but penerlly remain
unsatisfactory, From Sépou (Mall) 1o beyond Gao, the fomation of
Continental Termmab/Cuaternary represents the so-called “peneral®
agpuibers { Tzoudéni bastn - map 23) with pocd permeatsiliny linked
bo s sancly day substrate with support from the surface waler. The
agquifer formation of Continental Terminalecondatre-Tertizire |5
also present in the eastermn and south eastem part of Senegal (Sene
galo-mauritanizn basin] and presents mieresting potential n wrms of
flow which can rise up o 50 mYh In some sectors.

GEOCHEMISTRY OF THE FOUTA DJALLON
GROUNDWATERS AND ITS EXTENDED AREA

The Berimian area waters, to the Morth-east of Foum Dllon and in
the upper Miger basin, are characterised by low concentration of
dissoived salts {conductivity < 350 pSom) with a shght ackdity due
o the peolopical substratume The majos jons are represenied by
barbonates, calcium and magnestum. In the greenstone fades, the
walers are much more mineraliized (conductivity of 2000 1w 3000 psf
cm). In the Pre:Cambrian sandstone Boes, (Madina Kouta to the
north of Fouta) the waters are generlly bicarbonated, aicferous
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and with mapnesium or sodivm. Mineralisation s low (Conductivity
< 300pScm) and the waters are ackdic (pH of 5 1o6). Far from houta
Djallon, the terminal proterozoic watess 0 narth Mall have a wide
range of quality and mineralisation depending on the surrounding
rock (sandstone, quarte, dolemes ). Conductivity waries between
100 and ower 2000p%cm with an average conductivity around
A00 pSlem With loum or sodium carbonate, these walers can
develop towards sodium sulphate faces depending on clote s
turations. Sipnificantly briny walers (Orange, 1220} hypersulphated
sodium typical of hydrmothermal sources have been noted. The feft
bank water tables of the Falémé comrespond o surrounding Birimian
schist where Wackermann and Blot note strong mineralsation The
sandstone area proundwater (Fouta Dgllen) 5 very diluted and
has low mineralisavor. The bedrode wators have an imermediary
Eetween schists and sandstone with dominant bicarbonate- @lcum
or sodium Owverall, silica readings are hiph In proundwaters, except
the mndstone proundwaters. The pranie groundwaters are more
acidic, nicher in potassium and chiorne than the basic aquifer waters
which have dominant bicarbonate rich in calcium and magnestam.




Map 13 > West African aqui'fef systems Froam ML Wi & T Mibow © Gl du Sahel et de "Afrigoe de F'Ouest FOECD (2006)
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SUMMARY ON WATER RESOURCES

The water resources of the Fouta Diallon highland are characterteed by the absence of a pe-
nerallzed aquiler in the heart of the highland. There i Intle groundwater present and 1t isvery
reactive lo rainfall, even 1 scattered hilliop water tables can be found. Sipnificant groundwater
resources can be found mowater tables assoclated with waterways amid crculation in the
valiey Moore This lundamental componant of the Fouta Dpllon's Hydrosystem cuerits const-
derabie influrnce over the hydrolopial regimes of surface water which all work more o less
in the same way: in the highland, flow mates during low water periods (December 1o June)
are very [ow, sometimes dose 1o zero, becuse they are nol supported - or very lide - by
proundwater. With the mansoon’s Rrst rming {June:|uly), Aow rates incréase abruptly to culml-
niate In September, i parallel with the rminfll. Averape flow mies are often multiplied more
than fifty fold between April May and Aupust September. The stoep slopes over the first
klometers ol the walerways then cause spaciacularwateralls (Kionkon, Salaa, et ) When the
rains stop, in the absence of an assockted water @ble, proundwater recession sets in guickly
loregaim low water lovels: The way this hydrosystem works has been charactertied by Orange
(1990} as being 2 tropicl transition regime In the downstream areas of the Miperand Sencgal
Rrvers, the hydrolopkal regime changes (o become 2 pure tropic] regime; then a Sahelan
regime charactertred by a shortening of the pertods of high water.

Im the=Sahelian parts of the Miper and Senepal Bvers in partioulan, productive aquifers of the
Taoudént basin and the Senegal Maunanta basin provide relatve suppart for the flow mtes
of both rvers. Hydrological regimes are different and the: pentle slopes create a very diffesent
morphology o the waterways at the heads of the river bastrs, with much slower flowvelocity.

These hydrological regimes are sometimes disrapted with the nfluence of lape hydmulic
structires which were pimarly bulll for power peneation. This s parteularly troe for the
Sencigal River with the modification of low water repimes downstream from the Manantal)
dam an the Bafing in MaIL It s also the case for the Konkoure River, which umr&byﬁuﬁean

and widely developed (Garafin, Kaléta Souapit, etc).

The way the highland’s hydrosystems function 1= only partially montored. Thisre & currently
no mantionng network for proundwater levels in Gumea, even IF an invenory of wells and
boreholes is kept up-to-date by the Nattonal Department for the Bevelopment of Borehales:
The Mational Directorate of Water currently monitons a network measuring fow rates of wa-
terways for 2l of Guinea, and thersfose for the Fouta [izllon highland. However, materl
and accessibility 1ssoes diszupt the correct funciioning of this montonng network. The Fouta
Diallen hiphland being iocated at the intersection of three ransboundary basin crganizations
(MEA, OWVE, OMVEG) 2nd betng the orpin of many trnsboundary rivers, moniaring water
resonees in 3 sustnable and relable way s a major ssoe beyond the borders of Cunes
Mationad and international institutions have already considered the creation of an observatory
for the Fouta DRpllen. In partnerstip or in symergy with the obsenatares which exist at the le
vel of basin orpanuasons, this observatory shoyld become an important comerstone for the
sustaimability of monkoring networks and [or shared knowledpe related (o water resourcesin
the: Fouta Dyallon highland
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Map 24 > Mean internannual river flow on main rivers form Fouta Djallon and surmounding highlands
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WATER USES IN THE

FOUTA DJALLON HIGHLAND




A GROWING RURAL POPULATION, HIGHLY SIGNIFICANT
HYDROELECTRIC POWER AND MINING POTENTIAL

This chapter contains the demographic and agricultural elements of the Fouta Djallon highland area, mainly in its Guinean part. It also
draws up an inventory of other uses of water such as fishing, hydroelectricity or mining. All of this inventory is compared with the links
that these different uses may have with water, whether from a qualitative or quantitative point of view.
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DIIVI@I@ Vbl AND WATER REQUIREMENTS

MAINLY LOCATED IN THE NATURAL REGION OF CENTRAL GUINEA, THE GUINEAN PREFECTURES LINKED TO THE FOUTA DJALLON
AMOUNTED TO MORE THAN 3.2 MILLION INHABITANTS IN 2014, AND THEY HAVE SEEN THEIR POPULATION DOUBLE SINCE 1983. THE
HEART OF THE HIGHLAND CONTAINS ONE OF THE POOREST POPULATIONS IN GUINEA, AND THE RATE OF ACCESS TO SAFE DRINKING
WATER AVERAGES TO CLOSE TO 47% WITHIN THE RPID-FDH PROJECT AREA, WHICH INCLUDES PARTS OF MALI, SENEGAL, GUINEA BISSAU
AND SIERRA LEONE THIS POPULATION IS ESTIMATED TO REPRESENT BETWEEN 15 AND 20 MILLION PEOPLE

ADMINISTRATIVE BOUNDARIES

The centre of the Fouta Dyallen wpographical hiphland 15 mainly lo-
cused on Gutnea In the natural regon of Central Guinea (map 25).
Fouta Diallon has 3 admintstratve reglons, which are | abe, Mamowand
Faranah, ard 10 princpal prefectures (Dabola, Dalaba, Dinguraye,
Koutba, | abé, | dlouma, Mall, Mamou, Pita and Toupus) (map 26} In
its RAD defimmion, the central rone of the Fouta Dyjallon highland (o
the restricted extended area) dirsctly covers 15 profectures, with an
extra 7 which-are partially covered (map 28) These 15 prefectures
cover the ] abé, Mamou, Faranah, Boke and Kindia repions. The f other
prefectires contain part of the Kankan adminstatve region. Fmally, m
this-defmiton established as part of RPID, 1 would be posshle 1o also
add the prefecture of Kouroussa which itself could have: a link with
the borders of the Fouta Djalion topegraphical highland. it should be
neded that the FAC definion of the Foula Dyjalion heghland indudes &
adritional prefectures in Guines, covening nearky alf of CGutnea.

In total, £5% of Guinea's prefectures are Inked to the RPID restric
ted extended area of the Fouta Djallon hiphland (22 prefectures owt
of 34} The RFD wider eatended area of the Fouta Djallon highland
(map 2} directly covers 5 countries (Guines, Siema Leone, Guinea Bis-
say, Mall and Senegal) and the area of influence covers 8 countries
(zdding Sierma Leone, Maurtania, Mager and The Gambia). By mclu
ding the 22 Cambia prelectures already mentioned above, there are
nearly 61 prefectures (or districts in Serm Leone) which ae covered
by the RFDwader extended zone of the Fouta Diglicn highland, 1= 17
adminstratve regions |n total, the Fouta Djpllon highland RPD area
ol miluence covers /1 administrative regions (or digricss for Sierra
| eone) m 8 countries:

Fimalty we note that the Fouta Dyjallon highiand s inked to 3 tansboun
dary basin organisations (the Miger basin authonty, the Sencgal rver
development authonty and the: Gambia rivey development authority)
which, whilst they do not have administrative status, are the manage-
mienit and plarming bodics for the water resources whers the projects
directly benefit from the administrative bodies focused on the Fouta

Djafian highland

Map 25 > Topographic highlands and natural region of Guinea
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Magp 26 > Natural region of Guinea and asodated RPID-FDH prefectures of Guinea
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DEMOGRAPHY

POPULATION IN THE HEART OF THE FOUTA DJALLON HIGHLAND AND ITS EXTENDED AREAS

POPULATION IN THE HEART OF THE HIGHLANDS

The population bving In the RPID zone at the heart of the Fooia
Dallon highland 5 nearly 3,250,000 people (15 prefectures fully
included In the Fouta Dyallon highland - 2014 census) This fipure
reaches nearly 5,715,000 people lor 2014 by induding 7 addikonal
prefectures which are partially within Gutnea. In total, nearly 53%
of Guinea's total population (nearty 10 million inhabiants in 2014)
5 more of less inked to the Fowuta Diallon ghland (Rgure 33} The
populaton density at the heant of the highland 15 also ane of the
hiphest in Guinea (between 50 and 100 inhabem?) with maximim
density i the prefecture of Labe, where: the density approaches
150 mhabfkr?{map 771 As throughout Guines, except Conakry
and some surrcunding areas, the populticn 5 mainly rural (nearly
F0%). Lefouma, Pz and Téliméle are the prefectures in Fouz Djal-
lan with the most rural populations. friz and Kindla have the most
“wriban” population. Bated on an average cument ratio of 30 bires
per Inhabitant and per day, the annual water demand of popula
tioms in the heart of the highland s 2 volume of 62.5 Mm’, 1 nearly
2 mifs fiow eguivalent. The obsecives 1o sausfy water needs in the

F‘ntzzhpopu}imm of Guinea that is concerned by

sub-repion tend towards 100 hres per nhabitant and per day. I this
rate was reached, the necessary volume of water for the population
would nearly reach 209 Mm?, including 118 Mm! for the 15 prefec
tures for the RAD zone at the heart of the Fouta Digllon highland. n
the last 30 years, the population of the Fouta Dyjallon highland has
more than doubsled, increasng from 1,800,000 inhabitanis in 19383
appeoadmatedy (o around 3,250,000 inhabktzns currently (figure 34),
Thes demopraphic growth in the beart of the fouta Djallon hghland
has notably ciused increased pressure on water resources, wood
and land resources

HEARLY 15 MILLION INHABITANTS IN THE EXTENDED AREAS
OF FOUTA DJALLON

The population of the differem extended areas of the Fouta Diallon
highland has not been assessed accurately. By induding populations
at an admintstrative region level, 1 can be estmmated at 15,000,000
Inhabitants maamum This population rses aite o over 22,000,000
Inhabstants by including the adiacent regions very partially inked to
the Fouta Diallon RME eaended area (map 291 The entire popula

tian af the B countries which are part of the Fouta Djalion hightand’

Figure 34 3 Population trend between 1983 and 2014-in
Guinea and in prefecture of Fouta D
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RPID 1 currently estmated at nearly 49 500,000 inhabitants with
populatons mainly located on the oceanic fromt n Bakas, Conakry
and Sierma Leone; but also around Bamako, Niamey, Tllabéry and
Dosso. As 2 comparnisaon, we note that the population of the Miger
basin 15 estimated at over 135 million mhabiants, the Senegal ba

sin at 104 million mhabiiants and the Gambila basin at a nle over
5 milbon, Most of the population In these extended areas cover
Cunea mself, where over 5715000 inhabitants ase covered. Mali
has the maximum 6225000 inhabiants affecied. This population
shphily overestimated as it indudes remons partiafly mduded in the
extended areas (Kayes and Koulikoro), Hnally Senegal has around
830,000 mhabitznts. Guinea and Mall therefore have nearly 48% of
the population In the extended areas, 17% for Mali 2 Inle over 7%
for Sierma Leone and less than 3% for Guinea Bisssu. Sull based on a
ratio of 30 litres per inhabiant per day, the annual water demand for
the populations i these rones represents 3 volume between 165
and 240 Mm’, 1 between 5.3 and 76m'fs flow eguivalent. If the
objective of 100 hitres per inhabiltant per day 15 reached, between
550 and 800 Mm? of water will be required 1o supply the popula

tions 1n these rones




27> Population and population density inside guinean prefectures of Fouta Diallon highland (2014)
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DEMOGRAPHY

ACCESS TO DRINKING WATER

The drinking water access rate |5 defined by access to water lrom a
1zp {pubilic, personal or nesghbouring) via a borehole, an equipped
source of an “improved” well The drinking waler acoess mte in the
Fouta Dplion Highland was established at around 4% in 2002 (fgure
35) This rate s shiphtly below the averape in Guinea (7% i 2015
miap 28) but has Increased i refatton to the 1994 fioures The reglon
of Labe has an acces mte (51.6%) shphily above: the Mamou region
(432%) which 1= also the reglion which had the lowest acoess rate m
the country in 2002 The matn method of drinking water supply &= a
borehole and a sandard well In the Labé region In Mamow, a supply
from riversflakesiseas and mver were most common in 2007, foblowed
by a borehole. Urban populations have a higher acoess rate than rusal
populations (74.7% ve 528% in Guinea). For the Toua Diallon RAD
extended area, I should be noted that the drinking water access rate
seems jower tn Guinea i reltion 1o the Mall zone of the Senegal
basin, particutardy with regards 1o an Inreased percentape of water
supply through hydrants in the Malt rone In its sooio-economical st
dy af the Senegal mver bBagn, the OMYS also mentions that most of
villapes 1n Gumea (20% of Guinca villages in the Senegal river basin)
hawe seasonal difficufties In accessing drinking wales, explaining the e
gher rte of using rivers and backwaters o collect drinking water, Parz
dosecally, onby 25% ol villages surveyed in the Mall rone have seasonal
difficulies. This fragility In accessing drinking wates in the Fouta Diallon
highland reflects the low avalabidity of underpround waters and thel
drying up, which poes hand in hand with the riny season
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Map 28 » Percentage of the population with actes to improved water sounce at national scale (2015)

SANITATION

In 2002, the tollet access rate was under 48% In the Labé region and
nearly &0% in the Mamou region {(figure 36). Vanous types of [arnes
(eovered or uncovered, ventilated or Improved)) are the main method
of accesing tollet foines. The most recent studies completed by the
OWVS (2009) mention that nearly £0% of households surveyed n the
Gutnea #one of the Senepal basin had a Atrine, which 15 higher than the
2002 survey. These percentages are lower than those identified n the
Mall zone of the Senegal river basin where a [atine rale of over 98%
was ohserved m OMVS studies Finally, the washing fzolities rmte in the
repions of Mamou ard Labé seems to be around 83% and on averape
the willages I these reglons have 24 community or shared latrines
5ull according 1o the survey camed out by the OMVS, the averape
number of rainwater collection networks 5 04n the Mamou and Labe
regions, with an average rate in the Senegal Bagn which & not much
highes In 2007, the administrative repion with the highest levels of po
verty in Cutnea was Labe (65% of mdividuals bedow the poverty line),
In Mamee, this rate was below 45% In addiion to being one ol the
poorest regions In Cumea, Labé was also the region with the broadest
level of poverty I Gumea.
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'in house 1%

Figure 1% > Modality and rate of access to drinking water
in the administrafive regions of Mamou and Labe (2002)

Figure 36 > Access to the toilet in the administrative regions

of Mamou and Labé (2002)

Flush 0.35 %
Bucket 0.1%
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AGRICULTURE

FONIO IS THE EMBLEMATIC CROP OF THE FOUTA DJALLON HIGHLAND. CASSAVA AND MAIZE REMAIN
PREDOMINANT. THE FOUTA DJALLON IS ALSO A SIGNIFICANT CAT TLE FARMING AREA TO THE
SOUTH, AND CONTINENTAL FISHING PLAYS AN IMPORTANT ROLE. TAPADE, WHICH IS THE FOUTA
DJALLON'S TYPICAL AGRARIAN SYSTEM, IS AN INGENIOUS SYSTEM RECOGNIZED BY THE FAQ.

TO0%:

THE TAPADES, AN ORIGINAL CULTIVATION S5YSTEM IN THE HEART OF FOUTA DJALLON HIGHLAND

Potatoes 10000 T- 1,1 %

Cumea has pood apro-dimatic. conditions, a lampe hydrographic
network and a polder which encourapes the practice of apricultural
activitics during a pood part of the year. Apriculture &5 the mam pro

duction activity In Guinea, invobing arcund 85% of the population.
In the Fouta Daflon highland 2one, the cultvation sysiem s taditional
and based on shash-and-bum deforestation with a specific feature in
Fovuta Bjalion which s the tapades (an agnicultusl method unkque to
Fouta Diaflon). These are endosures forming patches of grecnery and
hiabitats on the Fouta Djflon plateaus. These are endosed residence,
domestic Ivostock farming and pardening areas. They allow Ivestod
farming a5 well as cereal crops (fonio) on open ficld spaces around
the tapades, as well as having protected gardens. These gardens pro

duce all year round, thanks to continued support of organic, grass and
ash malerial The Guinea tapades were ofien presented as the solu

ton o the problem of comistence bevween apricufiune and Ivestod
farming: This traditional Brming method was listed in the Clobally
Imporiant Ingentous Agricultural Herttape Systems™ (CIHAS) by the
FAC

CULTIVATTON IN THE HEART OF FOUTA DJALLON HIGHLAND

At the centre of the Fouta Djallon, the cultivated surface area was
esttmated at neary 260,000 ha in 2007 for the repions of Labe
and Mamouw, This surface area reaches 420,000 ha by induding the
Boke region. The culuvated surface areas in the regions of Labé and
Mamou represent 19% of the cultivated surface areas in Guinea. In
the reglon of Labe, fonio is the matn crop (28% of cultvated surface
areas), [ollowed by maie (20%), potoss (135%) and cassava
(11%). Next s peanut and taro {6 1o 7% each). The reglon of Mamou
alsohas sigraficant surface areas of fonio crops (21%6) but rice crops
are the most common (25%) in terms of surface area Lindke the
lzbe¢ replon, there are few potato cops and more millet. In the
Boke region, the most comman crop (s rice (map 31), which covers
nearly 48% of the cultvated surface area in the repion Rain-fed
cuftivation s largely dominant in the Labé region (B0% of crops) and
Mamou reglon (98%). In the region of Labé, there are also low-fand

cultivation (12% of crops) and, to a lesser extent, imigated and bank
cultivation (4% of crops for each type In the Mamou region 2nd less
than 1% m the [abé region). The imgation water requirements are
estimaled at nearty 21Mmyear for the Mamou and Eabé regions
{2007 2008 SDAGE Senepal),

AGRICULTURAL PRODUCTION IN THE HEART OF THE
HIGHLAND

In all prefectures associated to RPID TEH ke region in the heart of
Fouta Djaflon highland (Labe - Mamou), the most ssprificant pro

duction 15 cassava (770,000 tonnestyear) (figure 37 - map 300 s
Important to note thal this pecpraphic sectar 15 the principal produ

cer of fanio (341,000 tonnes 1= /4% of production in Guinea - map
19), makec (440,000 tonnes, e, 59% of production in Guines- map
37) and polatoes {53,000 tonnes Le 100% of the production in G

neay By Including the 7 partially covered prefectures, we can also
include mssava (940,000 wnnes Le 59% of producton in Guinea)
and peanut (409 000 tonnes Le 74% of production in Guineal In o

tal between 55 and £4% of the Guinea cereal production 1s inked 1o
22 prefectures in the Fouta Djalion highland RPID arez, which makes
the region a “granary” for Guinea.

Taro 100000 T- 114 %

Sweet potatoes 140000 T - 159 %

Cassava 258 000 T-29.4%

Arachide 36500 T-42 %

Maize 121000 T- 138 %

w MilisopeT-18 %

Sorgho 6500 T- 08 &

Fonio 113 500 T- 12,9 %

Mamou in 2000 - 2001
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Magp 30 > Production and share of produdtion of cassava inside Guinean prefectures of Fouta Dijallon Highland
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Magp 31 > Production and share of produdtion of rice inside Guinean prefectures of Fouta Djallon Highland
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Magp 12 > Production and share of produdtion of maize inside Guinean preﬁ:dm‘esumeﬂaD]aﬂunl-kgﬂimd
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AGRICULTURE

LIVESTOCK FARMING [N THE HEART OF FOUTA DJALLON
HIGHLAND

Whilst the Fouta Dallon Highland central area @an be considered as
the granary of Cunea, It 5 also the main area for Iivestock Brming
in Gunea (map 33) Livestods farmeing s extensive and traditlonal.
Between 55 and &0% of Cows, Sheep and Goats in Guinez are
lound in the 15 prefectures assocated with the Fouta Djallon {figure
38). This figure nses 1o aver 80% when mcluding the seven partal
by covered prefectures The number of Cows 15 neardy 4,200,000
(2018) with around 1430000 Sheep and 1,900,000 goats. Based
on a water recuirement of 30UTILL and per day (TLL - Tropical L
vestock Linits), nearly 31 Mm'fyear s required for watering i the 15
prefectures This volume rises w nearly 45Mmfyear when induding
the 7 addiional prefectures. Fmally, we note that there is also poultry
Erming with approximately 1 i 3 households having them. The cow
and poat popalation continues to grow In the highland but 15 bess
sustained than in other Guinea reglons,

AGRICULTURE IN THE EXTENDED AREA OF
FOUTA DJALLON HIGHLAMND

CULTIVATION

In the extended area of the oo Dpilon Highland's RPID, West
Cumnesa and the Morthern fringe of Mall and Senegal matnly contain
Matze, Rice, Miflet and Sorghum aops. Finafly, there 5 some cotton
production, particularly in South-Fast Mah. The Mali sootor also has
the larpest surface area of Sorphum and Miller. The main cultivation
Type rematns rin-fed (over 20% of surface areas) notabily In Malt and
Cumnea. To a lesser extent there s bow. land cultivation, bank cultiva:
tien, fiocd recession cultvaticn and frigated culovation. In Senegal,
flocd recession cultivation B more comman, as well as in the Mallan
part conesponding 1o the Miper river nner delta. Impated oultva
ton s also more common in Senegal, but continues (o grow acoss
the zone. Binally, there 15 also market pardening production, mainty
with peanuts, then cnion, ok, pepper, bananas, potatoss, and o
cally tomatoss:
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2
4000 000.00
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15 Prefectures associated to RPID
Fouta Djathon highland

LIVESTOCK FARMING AND PASTORALISM

The Malizn herd 15 one of the farpest In the region with extensive
Irvestock farming. Cows are the most common (zebus) Followed by
sheep and poatt. In the fringes of Senegal, the region of Kanef and
Matam, outside of the Fouta Djallon highland extended area RPID, s
the ultmate hvestock larming reglon. In the extended area, there are
5 major pastoral systems ke those in Malt: the nomad or manshy
mant pastoral system (Sahclan zone) the ranshumant agro-pastoral
gsystem linked (o fiooded land (inner dela), the ranshumant or se
dentary agro-pastoral systems linked to exposed fand {systems main
by i the RPID extended area, apro-pastoral systems In colton arsas
{South Fast Mali) and suburban Ivestock farming systems (ofien with
modern equipment).
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22 Prefectures assodiated or )
partially associated to RPID Total for Guinea
Fouta Djallon highland (15 + 7) Ministry of agricutture of Guine [census 2016)

res of the Fouta Djallon highland (2016)




Map 33 > Cattle and Cattle density inside Guinean prefectures of Fouta Djallon Highland (2016)
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AGRICULTURE

CONTINENTAL FISHING ACTIVITY

Whilst deemed 1o be a relatvely margmal activity due 1o the Fouta
Djallon's solation and river blindness epidemics, a study by the na-
tenal fisheres department locking at continental fishing found that
fishing In rivers and adjaining seas plays an important role n food
security and the creatton of pobs for ural communities m the sec
Lo According to this study, the averape inding fipures per fisher
wintlld be comparable to those In the Senegal upper valley {around
2.6 wonnes/fisher and per year on averape). Constraimts in terms of
fishing 1n Fouta Dallon are mainly Imked 1o the ranty of the resgurce
on the one hand and a lack of equipment on the other in the Fouta
Diaflon highland® extended area RPID, the sectors of Kéméba, Baouls
(Im the Baould biosphers reserve) and Bakoye are abo deemed to
be significant fishing sectors. The Kayes lowland region s deemed to
have strong natural hshing potential which s now even higher in this
sector due to the presence of the Manantall dam which attracts mazy
fishers, particulary from the Niger basin. The averapge annual landing
per fisher in Manantall 5 estimated at 10 tonnesffisher and per year,
e arcund 1000 tonnesfyear (map 341 At the RPID extended area
covering the Miger basin, fishing actvity rematns significant althoogh
miost of the actvity i Mal s loated In the Miger inner delta (B0%
of Mall total L 40,000 1o 120,000 tonnesfyear depending on the
year) Production inked 1o the 38ingue dam on the Sankaran! |5 ests
miated 38 around 3,000 tonnes!year. The remamder of ishing activity
ts srattered abong the Miger for both the Guinea and Mall portions
and 15 mainly focused on navipgable portions. Hinally, very far away
from the Fouta Diallon, there 15 also estuany and sea fishing in pro
gress in Cumnes, The Gambia and Sierma | ecne, which 1s a much more
significant activity than continental fishing in these countries

FUTURE THREATS TO WATER QUALITY?

Agriculture In a broad sense 5 2 fundamental component with e
gards 1o food security ssues. The development of agrcubture 15 ac
companied with the use of fertlisers and phytosantary products,
where frequent long-term use can damage water quality. An overly
high concentration of feriliser can lead 1o plant overgrowth i rivers
and dame, and phytcsanitary products are towse for human health
and the fish population. In the Guinez portion at the heart of Fouta
Dialbon, the use of pestcides and fertlisers rematns quite low com
pared with the situation in Guinea. Pestictdes are “rarely” used inthe
Fouta Diallon highland. in 2014, around 95,000 tonnes of pesticides
were received In the 15 prefectures of the Tout Diaflon. Thisic 18%
of the total tonnage recetved in Guinea (fgure 390 The highest
comsumer s the region of Nedrtkord followed by Kankan, supges
ting that the Miger basin s more exposed 1o these products. The
quaniies of fertiser receed at 15 prefectures in the Fouta Diallon
highland amounts 1o nearly 4,100 tonnesfyear. By adding partially
covered prefectures, this tonnage rses to 7,000, 1 nearly: 66% of
the “fertilser” iInput in Cunea fn its spedfic survey on the use of
inputs m the Senegal basin, i 1ends o show apphed doses of around
2t 5 kpfha for peancides (Malk zone) and doses of Nitropen Phos
phorods- Potassam (NPK) between Akgha (Rice, matse) and 2 2pf
ha (miflet).
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Guinean prefecture
outside RPID Fouta Djallen highland

7 prefactures
partiatly associated to RPID 15 prefectures associated
Fouta Djallon highland to RPIDFouta Dfallon highland

Figure 39 > Contribution of the prefechures of Guinea inthe
total use of pesticides in Guinea



Map 34 > Artihcal lake of dam on Bafmg river (Kayes region)
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River Bafing

Situtation Région de Kayes
Altitude of the reservalr 208 m

Volume of the reservoir 11 000 millions of m3
Area of the reservoir 47 700 ha

Installed capacity 200 MW

Annual preduction 740 GWh / year
irrigated area 255 000 ha

Fishing (data 2009)

Nomber of fishermen 540

Annual landing (Tons) 1000t

Potential productivity 65kg /ha /year
Third zone of halieutic production of Mali
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I NOIIRIGRE® P OWER POTENTIAL OF FOUTA DJALLON

LE THE FOUTA DJALLON'S HYDROELECTRIC POTENTIAL, LINKED TO THE POWERFUL WATERFALLS LOCATED IN IT, HAS BEEN
IDENTIFIED FOR A LONG TIME. ITS POTENTIAL CAPACITY IS THUS ESTIMATED TO BE APPROXIMATELY 2,600 MW, WHICH IS 47%
OF GUINEA'S POTENTIAL. THERE IS AN ESTIMATED POTENTIAL CAPACITY OF 2,800 MW FOR THE TERRITORY OF MARITIME
GUINEA. HYDROELECTRIC DEVELOPMENT PROJECTS IN THE HIGHLANDS OR ON THEIR BORDERS HAVE INTENSIFIED IN RECENT
YEARS, IN KEEPING WITH NATIONAL AND TRANSBOUNDARY ISSUES.

A LONG-TERM AND MULTIHLAYERED
POTENTIAL

Hydmelectrc power 15 a major ssue for Gunea but also mare ge

nerally for all counitries bordering the rivers coming from Guinea.
The Ciambia has mdicated an ambition to meet s entire electricily
demand by 2020 and Guinea wants 1o Inaesse eleciridty access by
50, Malt and Senegal continue to actively develop thelr hydoe

lectric power and Siema Leone wants 1o/ trple its msalled apaciy
by 2020. The mumerous and powerful waterfalls in the Fouta Dijal

lom, ke tn other reglons i Gunea, have attracted attention for this
potential, which 5 cstimated at around 24,000 GWhiyear for the
entirety of Cuinea. The “technially feastble” potential would be
around 192,300 CGWhiyear and the “economically feasible® potental
al around 18,200 CWhiyear This “economically feasible® potential
represents 5,500 MW of raw power, of which 50% are astimated
in Maritime Guinea and 47% in Central Guinea in the Fouta Djaflon
highland (fgure A1) Within this overall potentizl, the part estimated
for “small-scale” hydroelectric power sl amounts 10 nearly 12000
CWhiyear, so 44% of the 1ol potential. This small-scale hydroelec

tric power, with an average capaciy between 3 and 10 MW, could
produce nearly 2.845MW at around 111 sies across Guinea, whe-
ress current production 15 arcund 5 MW for this type af Boliy.
Currently the installed power 0 Guinea 1= estimated at around 348
MW including the recont commissioning of the Kalta worls, which
itself contributes 240 MW, Despite ths, the Guinea potential remalns
very underused: less than 7% (fgure 40)

HYDROELECTRIC POWER STILL UNDERUSED
IN GUINEA BUT USED OUTSIDE OF GUINEA
THE KOUKOURE BASIN, THE TOP HYDROELECTRIC POWER
PRODUCER IN GUINEA

The Konkour river 15 by far the most used river basin with a concen
tratton of over 999 of Guinea’s hydroelectric power peneration (iable
&) The complex of Samouy, a Badl nbutary, nsell 3 trbutary of the

megow | POWELSTA- | ol
(W)
Kindia Bandah 500 Samou
Kmdia Dionkéa 1500 Samou
Kindia Caratin 7500 Konkours
Kmicia Grande chules 200 Samou
Kmdia Kaléta 244,00 Kaonkoure
Mamoo Kinkon 140 Kokoulo
[ FE e Lofla 016 Ouin-ouin
Emdia Samankou 016 Samankca
Faranzh Tinksso 1,65 Tinkisso
Semedou Seredou 0,44 Lol

BASIN HEIGHT (M) cwo' GROUPS
KONKOURE 19,5 1949 225 MW
KONKOURE 74 1945 275 MW
KONKOURE 56 1999 25 MW
KONKOURE 115 1953 ﬁm
KONKOURE 492 2015 380 MW
KONKOURE 110 1966 Ax0,85 MW

LIRERIA 24 1958 140,16 MW

FATALA 70 1995 0,16 MW

NIGER &0 1970 10,55 MW

Loffa ?

| Table & > Main hydroelectricity facilities in Guinea (2016)

Konkours, has three facities commesioned botween 1953 and 1968
located 1o the norh of Conakrg: This complex has a dual purpose
of power dsirbution and the supply of drnking water on the Co

nakry Kindia axis |t has A7 MW distributed between, from upstream
to downstream, the Baneya or Bandah dam (264 Mm® with a 5 MW
production capacity pant), the Kabé dam associated with the Donkda
production plan (PMm? for 2 15 MW production pacty plant)and
the Crandes Chites dam {1 Mm? with a 27 MW production capacity
plang). The Bandah oty remains a regufated faciity but overfiows
are still possible considering the average annual et estimated at
353 Mm™ The Kinkon feclity, focsted in the centre of Fouta Dijalion
on the Kokoulo and nezr to Pia, dates from 1944, With an meslled
power of 34 MW 11 a concrete faciity overlooking a near 110 m
waterfall, but the retamed volume 5 guite low (<3 Mm7) and does
nivt allow repulatton of the Kokoulo, This oty supplics the towns of
Pra, labeé, Dalaba and Mamou, and Bis maamum productivity seems
to have never been reached. The Garsfin dam s posmoned on the
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Konkourd, with 75 MW and a uselul volume anound 1200 Mm? fora
&l hedpht of nearly 56 m_ Set up in 1999 for use in the 20005, 1t up-
plements power supply for Conalry, without ever managing (o covier
the entire demand. The dam has led to the creation of an artfcal ke
meeasuring nearly 79 ki but hasalio caused a strong modification n
the hydrological regimes of Konkour? and, a5 a result, has led 1o softe-
ning of estuary waters, Finally, the recent Kaléta dam 15 abo positoned
on the Konkourd, the larpest hydroclectnic power penerator with
240 MW of installed power. Its artbctl lake covers & surface area of
pearly 282 km? for a siored volume of nearly 73 Mm™. Cther aofites
in Cauinea are smaller On the Niger river basin,on the Tinkisso course
1o Mabola, there s also 2 conaete Bolity with a &l height of 80 mand
an mstalled cpacity of 1.5 MW which aims to serve Dabola, Dingul

rate and Faranahe Ths faclity does not regulate the Tinkisso and offers
a mErmum guaraniee on s cleciricl production daning low water.
Fimalty, micro-plants, such as Sérédou (0.64 MW) and 1offa n Macenta
(0.14 MV seem funciional, 2ven f they do not oover the local needs,



MANANTAL!I AND SELINGUE, HYDROELECTRIC POWER FROM
GUINEA

The Manantall dam tn Mali has 3 direct Iink with the Fouta Djallon
highland as 1t 5 postioned on the lower course of the Bafing i
Mall. It controls nearly 50% of the Sencgal upstream basin's inlets
and started operatmg 0 1987, [t helps. control floods, stabilse
downstream activities during low water periods (drinkng water,
imigation, ramfed oculihvation, saling), and prodece encrgy
(00 GWhivear) shared betwesn Mauritania, Sepegal and Malbl Its
storage volume B considerable (11,000 mm?) and helps store the
equivalent 1o an averape flow year in Bafimp. lis completion was
carried oul by the OMVE (Senegal Rver Development Authority)
by country dedepanon. Carrently, the Manantalt's actual production
seems 1o be arcund 740 GWh Hectrioty produced at Manantali
5 distributed towards Bamako, MNowkchott and Delar by over
1,500 km of high voliage lines. The Selmgee dam, whilst dependent
in part ol the Cainea waters by the Saniaranl, 15 nol directly Iinked
o Fouta Dyalion: With a sorface area of 460 km?, 1ts arofcal ake has
a capacily. of nearly 2 700 mm’ for an installed power at the dam
of around 44 MW (247 CWhiyearh Bult in 1980 and rencvated
between 1994 and 2001, this dam produces nearly 30% of Malan
production and s an encngy supply for the south of Mal.

WORKING TOWARDS DEVELOPMENT OF
HYDROELECTRIC POWER IN THE FOUTA
DJALLON HIGHLAND' WATERS WITH
TRANSBOUNDARY CHALLENGES

GUINEA HYDROELECTRIC POWER OM THE RISE...

Hydropower development projects in Guinea quickly rise (map 34).
Alter the recent commisslening of the Kalétz plant, the Souapii pro

|ect, & km upstream from Kaléia on the Konkoun?, 15 comently being
butlt with a planned power of nearky 515 MW 12 doubbe that of Ka

[#1a. AL the same time, o Ioss than 441 MW installation at the centre
of the Fouta Pyalbon hiphland were part of a feastbility study camied
aut at the Koukoutamba (294 MW} and Bouréya (161 MW sites
for the Fouta Dyallon part of the Bafing (Senegal DEY. The Fomi dam
(@0 mW installed power) on the Niandan (Miger DE) s currenthy un

derpoing a feasibility study, as well as the Poodalde facility (90 MW
on the Kopon slope in the Bokd region, Excluding Fom, all of these
projects-zre Iinked in some way 1o the Foutz Djallon highland and
therr potemtial Other progects are currently m the pre-feasibiity
stape, which 15 the case for Morisanako, on the Sankarant {Miger DR)
with a 100 MW power and Gozoguezi (48 MW) In the Macenia

region on the Lofia basin (towards Liberta) Fnally, no less than 11
hydrostectric power projects are currently undesgoing discussions.
This includes the projects of Amana (385 MW on the downstream
course of the Konkourd), Tiopo (90 MW), the Grand Kinkon
(780 MW on the Kokoulo, Konkourd slope), Balatsa (181 MW on the
Cunesn Bafing belore enterng Malt), Dygan (128 MW), Kom Findl
(1060 MW, Dyolol Yillabhe (77 MW, Dizmpudia (72 MW on the
upsiream cowrse of the Miges), Feflo Scungan (53 MW) and the
MN'fihela {20 MW on the [Mani-Vano sope towards Liberta). In ad-
dition, smaller capacity projects are also being considered, such a8
Séredou (225 MW on the Vérd), |okoua {aMW on the Loffa slope),
Mongoa (8 MW an the Makona sope), and Fouguta (3.2 MW on the
Tenktsso). Whilst not all of these projects will be camied l[orward, this
project dynamic underine: Guinea's positon with neariy 1,150 MW
in a very advanced constriction phase (over 3 tmes s carment &
pacity), 148 MW during the pre-feasibility stapge and 1218 MW 1n
the prior study phase.

Hydroelectricity potential of Guinea

Coastal Guinea
2300 MW

Central Guinea
{Fouta Djallon]
2 600 MW

Upper Guinaa

Forest Guinea

1 06 other s
5 0% Kaléta —
1% Garafirl

Share of exploitation of hydroelectricity potential

in coastal Guinea and central Guinea
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Share of advanced hydropower projects
in unexploited potential
in coastal Guinea and central Guinea

without advanced project - 79 %

10 % Souapiti

3 % Bourdya
2 % Poudaldé



HYDROELECTRICITY

INTERCONNECTED WITH THE SUB-REGIOHN

amie of them
MPEs The

Whilst these projects are effectively ‘“f':;w:j In-Caumnes
mvoive much ",'.gn:-r transboundary cooperation «
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states. Finally the bomi dam on the Miandan 5 @mied out by the
Authority (ABM) far the wted sum of 503 M

MULTIPLE CHALLENGES FOR SURFACE WATER
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Map 15 > Hydroeledtric rt}r facilities and hydroeledtricity projedts inked with Fouta Djallon highland
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MINING

BAUXITE DEPOSITS CONSTITUTE THE MAIN MINERAL WEALTH OF THE HEART OF FOUTA DJALLON HIGHLAND. SOME SIGNS OF
DIAMOND SHOW UP IN THE FOUTA DJALLON PART OF THE GAMBIA RIVER, AND THE GUINEAN PART OF THE BAFING VALLEY
SHOWS TRACES OF GOLD. ITS EXTENSIONS, ESPECIALLY THOSE LOCATED IN THE GUINEAN HIGHLANDS, MAINLY CONTAIN
GOLD, DIAMONDS AND IRON.

BAUXITE, THE MAIN MINERAL RESOURCE IN Map 36 > Gitology o evidence of ore in heart of Fouta Djallon highland
THE FOUTA DJALLON HIGHLAND

Bapate 15 2 major mining resouree n Guinea and 115 ako the main ml
rilrg resource in the Foutz Diion highland imap 38} We note bese that
Cunea's bawsne resources are recopnised as the larpest and richest in
the world. They are assessed at nearly 40 bilion tonnes: mduding 20
bilfon reserve wonnes curmently proven. The breadth of these esimated
reserves would supply the world aluminium Industry for approstmately
3 centures. Bawate deposis 2re manly fooused on the south-west part
of Cumea, m the Boket regian (12,000 millian tonnes), in the Kindia fria
sector (= 1,700 millien tennes) and m the Fouta Dialion highland (> 1,500
miflion tonnes), In the Fouta Djallon highland, there are also some sctte
red diamond depostts or areas 0 the Labé - Kouba sectors and m the
Ml zore, nicked deposts or areas to the south-east of 1 2bé and some
pold deposits or arexs m the south part between Mamou and Faranah
and in the north 2one of Dingulaye which exdends 1o the cast in the
Sipuirt sonc In the South-east sone of the Fouta Digllon highland, m the
Faranah sector, on the border with Siema Leone, there are also corun:
dum deposts of areas (mineral made of auminim. Finally, we note that
the extraction of carbonated rocks {imesianes - dolomies) take place In
the hiphland at the endosed valleys of the Bafing and the Cambia

SENEGAL

Legend

@  Bauxite Carbonate rocks

® fron ®  Monazite

® Gold ®  Nickel

® Comundum @®  Uranium jdusonly)

®  Copper

@  Chromium T~ Dbeerved o , |

® Diamond interpreted fault &
e

— 1040

"'f\'\ua--'

gy ‘and Environnemant - map-ptsﬁhﬂauuﬂa:hhmpﬂqmd! l

z %7 m
'..' --.:_“; . +Jr sqen“ ltﬁ:

FOLITA CIALLOM HIGHEAND WATER ATLAS - WATER USER IM THE FOUTA DJ.I"I.[ LM HIGHEANE



MINERAL RESOURCES IN THE FOUTA DJAL-
LON HIGHLAND' EXTENDED AREAS

The fouta Djgllon highland” enended area has significant mmeral
diversity and richness, directly inked with the resources in Cuinea
(map 38). The upper Miper sone, 10 the Guinea ropions of Kankan
and the extension towards the south-east of Mall, has a significant

pold wealsh, notably in the Banie Miandan cham secior, borderning
1hr Stputr basin and extending towards the west to the Foum Djallon
hiphland® foothills. Turther south, In the Kérouané sectar, there are
many gold and diamond deposits exdending to the Forest Guinea
border, Plamond zones are found in the Bamako sector. In the K&
rodané sector, there are also mined iron deposis in the Simandou
mountains. Directly to the north of the Fouta Dyallon highland, on the
Mal-Guinea border, there are spyveral uranium areas, The Faléme val
bery, IR upstream coorse leaving Gumea, has ron and pold minerl
wealth. Further afiedd, in ts downstream part and In the extension

b Seregal, there ane 2ones with copper and chrome: Copper and
chrome deposits are also identified in Guinea downstream from the
iz Ciorubal (Koliba) and Kouloumow Fmafly, i the downstream
part of the Bafing, al o= confluence with the Bakoye, iron mineral
mones with marbfe mining are indicated.

MACRO-ECONOMIC ASPECTS OF THE MI-
NING SECTOR IN THE AREA

Followmg the colonil period, at the beginning of the 19905, mos
African Sates, the World Bank and the buropean Union all reco
ptzed that the mining sector was the only malistic opton for shon
term development i a region with very little skilled labor, provided
It was entrusted (o the private sector (OBCD, 2002). The World Bank
then mplemented 2 development strategy based on two principles

Exploraton and operations are high-risk mvestments that should be
done by the private sector (foreign dlirect mvestment and local imvest

Magp 37 > Importance of mining income in countries linekd to Fouta Djallon highland

Legend
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ment) - Member Sates must minimire peclopial, poliscal and econo
milc risks by managing the alloztion of mining daims and by setiing up
ervironmental management palices. Funding set up 0 buld peclo
gical and mining mirastructure (mapping, databases, mi ining cadastral
systems have really ensured an important {j"“-"'"l\..lFl'l'I“"l'Hl. f the sector
since the 19905, with many mine openings. Today, the countries of the
Fouta Malion hightand area all more or less strongly depend econo
mitcalty upan this secor (map 37} In many countries such as Guoinea,
Mall, Burkina Faso or Céte d*hnire, placer mining remains the lanpest
mining «employers (mone than one milbon people cstimated for Gul
nea). Industrial operstions generate a few thousand ssaned jobs on
the nattonal level, wiich & far from negligible. Although they are far
behind public service employment, these jolbs, whdh are usially paid
correcy and mostly locted outside of matn urban areas, have 3 ma
jor sockl impadt:a Hlar',-' int the bush provides a Ivedthood for 1010
15 people. Thus, there are indirect benefits for nelphboring villages,
espedly In terms of trade development

1500

1000 -




MINES

MULTIPLE POTENTIAL IMPACTS OF MINING ACTIVITY ON WATER RESOURCES

FROM A QUANTITATIVE POINT OF VIEW

The industnal mining stes consume water in lanpe quantises for do
mestic Iving purposes, but also for mining actrity (waltenng tracks,
rinsing cgquipment, ete.) and even more for mdustrial processes. For
cxample, in Kamsar (Boké region), the wet drying dust recovery pro
cess uses 2 A00 m? ol water per day and in Sangared! (on the kogon),
a dally pumping of nearly 4, 500 m! 1s carmed out with 30% industrial
water and 0% drinking waler Finally, the matn water resource used
1s the surface water by direct pumping from the meer. Whilst these
water uses do not pose a-speciic problem during high and middle
water periods, drpng-up penods are sometimes quite onitical on
virs where the flows tend towards 0. The impacts on underpround
walers can be present in surrounding piis and borehales, notabty
in the pumping ange where they aust. Fmally, one of the major im
pacts of the mining Industry 1n Guines 5 cerainly the increase n
sediment load. By exposing the larpe lind surface areas, mining in
dustries increase erosion process

Spitway of sheipes dam downstream of Fria comples { jarmary M7

ON WATER QUALITY

Hydre metallurgic treatments are considered the mam source of wa

ter pollution by the mining Industry. In Guméa, two processes are 3
major enviranmental and health concermn: pold cyanidation and alumi
na production. Processing processes for bawdle, 3 major resource n
the Fouta Diallon highland, generate sediment waste clled red mud”
which &5 very actdic and tomc. In service between 1940 and 2012, the
Fria plant was the only alumina production unll n Guinea with a red
mud volume up 1o 1 Mmifyoar which was carclesshy spilled o the
Komkoure for marey years (picture below): The stuation has improved
from 1993 with the creation of dams and reservolrs to store the md
But the break m the upstream dyke due o strong mins in 2007 and
2009 demonstraled that the river & not free from major pollution
Actd minmg drainage s another possible consequencs of mining ac
tivity on water and aguatic environment cquality. As a result, significant
volumes of sulphur-rich rocks are exposed to water and atmospherk
ayged, and this netal ackd poflution in groundwaters
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Magp 18 > Gitology area or evidence of ore in Fouta Djallon highland and its extension zones
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SUMMARY ON WATER USES

By and large, eight countries are concerned by the Fouta Djallon highland, through the
RPID project for the Fouwta Djallon: The mventory of populatons really mfvenced by the
Fouta Dyallon highland i all eight countries (based on the sepmentation of the RRIPFDH
project) bas never been undertaken. However, we can estimate the population to be
approxdmaiely 15 milllon inhabitants, incuding 5.7 millicn for Guinea. This population in-
ventory further emphasizes the iImporiant place that the Fouta Diaflon highland ocouples
lor the riparan populations of the rivers. However, the population most =dependent=
upon the Fouta Djpllon hpghland remams Guinea. With dose 1o 2.25 million inhabiants
in the prefectures located at theheart of the Foutz Diallon hiphland, and 5.7 million with
the aggregation of nelghborng prefectures, more than hall of Guinea depends upon
the Fouta Diallon and s résources. The replon rematns remote, with moderate acoes 1o
roads. The mie of actess o safe drnking water was 47% at the beginning of the 2000s,
and the poverty ratio was among the highest in Guinea.

Apncuture in the Fouta Djalion highland employs approgmately 85% of the populavon,
using traditional practices based on dearing and slash-and burmn techniques. « Tapadess,
which are an aprarian system erginating in the Fouta Diallon, are a specilic marker of
this:area. These are the med areas of residence, domestic husbandry and endosed
gardens, isted under the «Clobally Important Agricoftural Herlftape Sysiemss (GIAHS)
by the FAQL Althouph cassava remains the main agriciltural production with matze and
potatoes, fonko s 2 crop that can be found inmuch of the Fowa Diallon plateaws, which
are the leading producing areas for it Guinea. The Fouta Djalflon 5 ako one of the

main Iivestock farming areas in Culnea with approsimately 4.2 million head of cattle.
Agriculture n the Fouta Djallon 1s sometimes held responstble for soll erosion. There
little comsensus tn the literature regarding this causal relationship even if, from a quality
perspective, dearing practices, overgrazing and slash-and-bum technigues remain sus
cepibleto deprade solls broadly.

The hydroelectnic potential of the Fouta Djalion highland, currently estimated 1o be
26,000 GW lor Cuinea, has been identified for guite some tme. The highland represent
dose 1o half of Guinea's potental. The other half 15 concentrated 0 the southern pan
of Guinea, m the coastal Guinea mountains, but 11 mainly concems waterways orlginating
inthe Fouta Diallon Nowadays, this potential 5 starting 1o be harmessed (o2 signifiant
depree with the construction of the Kaléia and Souapit dams, in additon 1o the Garafin
dam which is alder.

The Fouta Djallon s 3 significant mining reserve Baute (rock with a high alumena and fron
owides conient) corstilutes the main deposit at the heart of the Fouta Diallon highland,
and pold deposits are present in the northeast extension of the Fouta Dallon highland,
in the Bafing valley. Gold, diamond and iron deposits are found throughout the Guinean
Highlands. This mineral wealth represents an important resource for economy of the
Fouta Dyallon, and more widely, for Cuinea. Gold and copper deposits are also found n
the extensions of the Fouta Dallon highland, in Senegal and Mal.
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Map 39> Production and share of production of fonio inside Guinean prefectures of Fouta Djallon Highland
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AND RESPONSES GIVEN

This chapter identifies the issues of biodiversity protection, water-related conflict and water governance in relation to the major
driving forces of predictable impacts related to dimate change. It gives an overview of the situation and issues in the Fouta Djallon
highland and its extension areas.




THE RECENT CREATION OF THE BAFING NATIONAL PARK. THE FOUTA DJALLON HIGHLAND PROVIDE A HOME FOR LARGE
POPULATIONS OF CHIMPANZEES ACROSS5 WEST AFRICA, AS WELL AS OTHER IMPORTANT SPECIES. THEIR BIODIVERSITY IS VERY

RICH BUT REMAINS FRAGILE.

There are nearly &4 classified forests In the natural remion of Central
Ciulnesa (map 40) which cover mast of the bouta Djallon highland. n
the contours of the Toutz Djallon hphland, there are 56 dassfied
lorests in the Guinea portion, 1 [orest seserve in Siema Leone (Ku
Hilks) and a scienufic interest vone for fiom i the Mall exension of
the wopographical highland. In-addition to these spaces, 3 national
park was created n Middle Bafing on the Bafing slope between the
sources of the Bafing untl it exns into Guinea. The number of protec
teed irests in Gumea 1s very mied and are found inLower Guines,
Upper Cutnea and Forest Cuinea outside of the topopraphisal Fouta
Dadlon. Thew inventory has not been completed in full in the Cainea
extended areas, all ecosystems in the Cuinea coastal river cutlets and
Cumea Bissau {manproves) are recognised as “Intemationally mmpor
tamt wetlands® and there s the Badiar naticenal park 1o the north-west
ol Culnea on the border with Sencgal and on the Cambia basin,
We also note the presence of the Niokolo Koba Mational park i
the south-east of Senegal, considered as a bosphere reserve and
part af the UNESCO world heriiage Iist, and a chimpanzes reserve
in Mali, near Kénitba, known as the Bafing chimpanzee sanciuary,
Finally, in the eastern foothills of Foua Dgllon, there s the: Uppes
Niger Mational Park made up of 2 sectors: Mafow for a surface area

-
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of &40 km® and Kouwya (6000 km®) with a nich and diverse biclogy
known for birds (323 diflorent species), msects and larpe mammals
{monkeys, lropards, buifalo, cobs, ete ).

[nventories completed m the Foutz Dyalion phland area and more
pencrally in Central Guinea show the diverse fzuna in this area. There
are ackals, leopards, cows, Mppopotamuses, monkeys, red colobus,
baboons and chempanzees. The Fouta Dpllon dimpanree popula

ticns are the larpest In the sector of West Afnc (nearly 17,700 Indh

vichuzls) with an increased number in the Middle Bafing national park
(4,700 to over 5,500 mdividuals noted). The spedfic sone of the
Middle Bafing natonal park s also a sone which ko subject to vanous
dam and mining projects {nactive for the moment) which require
vighiznce regarding presenvation of these chimpanece populaticns
In this region

Crther than climate changes which can modify ecosystems and the
habits of the animal populations which live thers, the main threats to
this natural herape are agro-pastoral actrvities through sod damage,
the mtroduction of improved varketes, destructive nsects, cultural
nomadism, brush fires which destroy the plant populations and funa
habitats, carbonation, hunting, fishing, forest exploitation, mining and
Indusirial activities, major hydroelectne power Bolives and urbam
satton throuph reduced natural spaces in favour of anificil spaces
All those factors need o be conrofled or anticipated 1o reduce da
miage 1o the natural areas of the Fouta Diallon.

O s
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Map 40 > Protected areas linked with Fouta Djallon highland and s extension zones
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@RI @s AN @ AND ADAPTATION

IPCC MODELS WITH REGARD TO THE EVOLUTION OF PRECIPITATION AND TEMPERATURE IN THIS REGION VARY. HOWEVER,
CLIMATE CHANGE SHOULD EXACERBATE RAINFALL AND WATER VARIABILITY IN THE FOUTA DJALLON HIGHLAND. ADAPTATION
PROJECT INITIATIVES HAVE ALREADY BEEN SUGGESTED THROUGH THE NATIONAL ACTION PLAN ON CLIMATE CHANGE

ADAPTATION IN GUINEA.

Whist the tssue of dimate chanpe 15 already well established I the
concems of managing and planning water resources, Rems allowing a
structured and prectse dismossion are sill partial, patchy and sometimes
even contradictory. To date, in lme with thevery penerl GIEC puidedines,
It zeems to be noted that river hydraulicity s moving towards 2 decrease

in thes subs region.
IPCC ANALYSIS ON THE SUB-REGION

Chimate chanpe has been studied by vanious saentific teams, whose work
his been regularly discussed and published as part of the GIEC Ower
the [ast century, the West Alnca Sahed region has been dealing with de-
cressed rainl {map A1), inked 1o dhanges matmosphenc oroutation and
changes inked 1o the configuration of wrkee wea lempeatures in the tro-
pical regions of the Pacfic, Indian and Atantic basins, Sigrithcant periods

Map 41 > moving of isohy=ts betwern 1951 - 1969 and 1970 - 1981 perind

= L

of drowght were experenced from the 1970s to the 19905, after a rainy
period during the 19505 and 19405 The &l inram was mostly Inked 1oa
resducticn i the rumier of significant rminy penods durmg the monsocn
peak period { July to September) and during the: fiest iy season 1o the
south at around 971 The reduction in renfall and devastating droupht n
the Sahed reglon during the kst three decdes of te 20th century were
part of the mest pronounced cimate change, 3l regions induded, In the
Sahed, ran reached a mimimum afier the 128243 H Meno epsode Mo
dedling studies suppest that Sahed minfall was more miluenced by dimate
change on a larpe scile (probably Enked 1o changes 1n anthropopenic
zeposols) than local land allccation chanpes. For the Alffican continent,
simulaticns carmied out on dimate change indicate (figure41) a conskde
rable variation from ore moded 1o the other The stonpest amulations
highlight. plobal warming and a fll m ramfall n North Afnc and an in

FEUTA DIALLOM HICEHEAND WATEL ATLAS - WATER CHALLENGES TN THE FOUTA DAl YON HICHL AN

crease in rinkll in Fast Africa. There s awide rmnpe of projections forrain.
£l in Sub-Saharan Afnc, with some model predicting Bl and others
mcreases. [he planned trends must be considered in the contest of this
significant unceriainty even IF all cxperts agreed on a derease moramil

depth.



T maps represent the reaulis of the CRIPS multt modr averages for ROP2A (002 emission - 421 ppm) and RCPRS (CO2 emission - 936 ppm) over the period 2081-2 100 For alf maps, the dashed lincs mdiate the regons
& which the: mult- mods] averape 1€ larpe relatve to the intemal natural variabillty {meantng proster than two sandasd devanons over 20 years averapes) and mowhich 90 % at feast of model apree on the sign of change: Inthe
ramnfall trend maps, the Ines represent the secions lorwhich avermpes were modeled Tor the petod 19862005



CLIMATE CHANGE

ANALYSIS PERFORMED IN THE FRAWORK OF
NATIONAL ADAPTATION PLAN FOR CLIMATE
CHANGE IN GUINEA

IDENTIFIED CLIMATE TREND FOR 2100

The Mlw of all trensboundary mvers with a source i Fouta Dgllon o
Ciunea are znd will always be particularly sensitivis 1o dimate change
in Cumea. The MARA, (Maticnal Adaptatson Action Plan), developed m
2005, survmarises the understanding and predicted consequences of
climate change. The presented projections for 2100 In this document
indicate {figwe 4 1), 3 tempemture inoease between 0.5 "Cand 4.8 °C
tn the part of Guinea north of the 10th parallel (Centmal Cumea - Fou.
1a Djalion- and Upper Guinea). South of the 10th pasalle! (Marttime
Ciuinea and Guinea Forest Reglon), projected iemperatune noreases
are- set between 04 “Cand 39 °C by 2100, With regard © minfl,
chianges In the dismbution and volume of precipiiaion are expected
I the natural region of Central Cuinea, whilch (s the region of the Fouta
Dpflon hiphland, the reduction in rinfll would be between - 2B8%
and -26% by 2100. This reduction in rainfall would be botween 4.3%
and -40% in Upper Guinea, between -1.5% and -15% In Marfiime
Cunea, and between - 1LE% and -173% m the Cuinea Forest Region,
From a globat perspective, the reglons located o the northwest and
Lo the northeast of Cumea (above the 10t paraliel) will epenence a
31% decrease in ranfall compared to the curment averape, starting in
2050, This decrease coudd continue, 1o eventually reach 2 masmum
of 40% by 2100. The remans lomied south of the 10th parallel nonh
should show a defictt of 7.4% in 2050, to reach a maxdmum of 15% n
2100

RISKS AMD CONSEQUENCES RELATED TO CLIMATE CHANGE

The: maim risks assocated with the Fouta Dafton highland and idemtfied
as part of the project are drough, strong sun exposure (pariodry o
the regions of Koundara and Cacual and in the plams of Upper Culnes
toweards Dingutsye and Sigum), the sk of looding In the prefecture
ol Caoual, the effect on ramfEl and ocreased miensty of soomy rnbl
encourgng poor filiration and mpid disdharpe of water, These effects
are eyperied o be el over all Guinea with, in addition, 2 rek of srface
Iemperature noease at sea level for Martime Cuines, These risks are ex-
pected 1o have multiple consequences, which touch upon all sspects re-
lated towater and all sodo-economic aspects. Among the most emble
matic consequences, we will spechclly note mvers and ponds drymg
up {msjor resoures i the Fouta Byjallon), prolonged low-water penods
lor larpe mvers, social conlicts refated 1o water shortapes, declining soll

yiedd and reduced oop wield, surpe of bush fires, sl up of rver beds,
losses of crops and Ivestock, infrastructure destruction redsted to floods
or even landsides due 1o sudden and violent min

VULMERABILITY OF THE RESOURCE AND OF SOCIO-ECOMO-
MIC GROUPS

From the perspective of water rescurces refated 1o the Fouta Diallon
highland, existing projections place the flow ate los e the Kankows
rivier at the Telimeéks siaton at 30% and, m the mast worst @se wena
rio, At 54% by 2100 These trends i river flows are penerilly epec
ted for Gumea with Aow reduction percentapes that could reach /2%
north of the 10th parfie] (e of the Milo River in Kankan), Farmers
are the most vulnesable sodo-economic group m Central Cuinea and
the Fouta Dijallon. Then come: the pardeners and plantess, whereas the
quarty opermalors, meichantshansporters, small ruminant pastoralists
and pouliry farmers mnk among the least vulnerable. The droupht e
miatns the phenomenon which will miost mpact sodo-econcimic groups
in Central Gatrea and i the Fouta Dialan. Mext come high insolatian,
ralnfall disruption, thunderstomm actsity and floods

ADAPTATION OPTIONS FOR CLIMATE
CHANGE SUGGESTED BY THE NAPA

According to the Poverty Reduction Sttegy Paper n Guines, pover
ty s more proncunced m ruml ameas whese most of the populations
live and caery out activities thal provide them with most of thelr means
of subsistence: Several adapiation options an: suppested by the NAPA
according o natural region, resource, and socio-economic group, S
mikarities with some regional options and greater relevance for some
of these options (ability 10 ensure adaptation, coherence with stratemc
plans, or even local condmions for execution) have helped 1o salect
ten main optons {Table 7). Based on these options, twenty-five pro
Ject profiles ongantred according 1o chimate vulneabality and areas
of poverty have been sugpested within the framework of the NAPA,
{ Table 7). If part of the project profiles more specifically concems the
coastal area (infiaton of populations o oystey farmmg techrigues, the
protection of seaside crop areas or even the production of spawning
grounds in estuaries), other project profiles maore spectically concen
the Fowta Diallen highland. This & true in particular for project profiles
based on anit-erosion practices, the promotion of wire i2nces and §-
ving hedpes, the populartaton of impluvia (rirwater collection tedh
mique for domestic use) or even the support for the development of
community planiation

FOUTA DIALLOMN HIGHEAND WATERATLAS - WATER CHALLENCES T TH
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e mitigation options et project prohles n Guinea and Fouta Djallon highland (MAPA i

Tabile 7 > Climate chan

PROJECT PROFILES IDEMTIFED BY THENAPA IN CLENEA MSINESSECTOR CONCERINED. | CONCHINS THEFOUTA DALLON
1 5q for the deve af and cashew Fores YES
bt Ty sSefpft iy the devpmentof odnony i prSie v phoamas i .
2 Support to the implementztion of menagement plans for community forests . Foresiry NO
Use ol positve endopenous -
ke snd practoes 1. Use of posttive endogenous knowledpe and practices Cross-sectonm] YIS
L mmcmmmmmmmm Coastal area NO
1Prmml3mnfmkrerﬂg}'memmuxtmﬁh | Coastal area NO
3. Popularzation of anit eroston structures for sofl protection ' Apgrcultured tvestock Brming YES
Promotion of approprate. 4.ﬁng'ﬁfmmufbﬂnﬁ1m1htu:mmﬂnml¥mmﬂ1mmdﬂum | Apmculturefl (vestock farming "r'L'.
technologies in terms 5. Dewelopment of an early warning system for securing aprcullural producivity. Apnculturefl westock frming YES
Otadepiaton é, Promotion of solar-powered fish dryers o reduce: pressure on the mangrove Forestry NO
7. Promation of compressed earth Blocks (CEB) 1oreduce s VIS
the emviranmental impacts of fired bricks . 2
8. Promoticn of wire fences and Tving hedpes in Central Guinea | Forestry YES
P = ’"I SRS | g i G s et sl e i by YES
Protection and restoration
of fragile 1. Protection of seaside crop areas | Coastal area MO
I. Dissemination of MEAs and national legal texts peraning 1o
Information, educatian the protection and sustamable use of natural resources Crosssexiol Ll
and communication i
2. Promotion of emdronmental education for coastal communities Cross-sectom] NO
- L Creation of micro-dams with maltiple purpases | Water resources _ YIS
Promation of the development 3. Creanon of hllside impoundments ' Water resources YES
afu:#mte_gmlednmuwﬂ 3, Creation of improved wells Water resounces YES
of small hydraulic structures 4, Surbace water purffication using Hydropur . Water resources NG
5 Popularization of impluvia Waler resources YES
Pratection of spawning grounds | 1. Protection of spawning grounds in the Fatala, Konkoure: and Méllacore estuaries Coastal area MO
tural . '
H;,r:h-;?gmﬂi i W i 1. Development of rrigated rice-growing in Central and Upper Guinea . Agnculturefl ivestock rming YES
1. Promotion of small ruminant pastioralism Agnculturefl vestock farming YES
Promotion of moome 1 Pmlmum of vegetable crops Agnicultureft ivestock farming YES
penemling acivilies [ '
3. Creation of prasscutter ranches 1o reduce bush fires and ) hureflvesinck Eiming NO

improwe the Iving conditions of rural populations



CONFLIC

LINKED TO WATER

WATER-RELATED CONFLICTS ARE ESSENTIALLY LOCAL IN THE FOUTA DJALLON HIGHLAND, AND THEY ARE LINKED TO DIFFICULT

ACCESS TO SAFE WATER AS WELL AS TO DISPLACEMENT DURING THE CONSTRUCTION OF HYDRAULIC STRUCTURES. THERE ARE
NO INTERNATIONAL CONFLICTS STEMMING FROM WATER COMING OUT OF THE FOUTA DJALLON HIGHLAND.

When dealing with water refated conflicts and the transboundary
aspect, there is no real summary of waler-related confficts in
Cumnea and even less for the Foula Diallon highland. n addition,

a conftict only arses when a daim leads 1o a dpute. Before this
mioment, there ix only the risk of confiice A universiy study by the
estabiishment 2 (Barry, 2011) attempas 10 oreale a map of water
refated conflicts or rather types of conflicts which exist, have existed
or which could extst In Guinea, Whilst these conflicts could be
mizjor and lead 1o negotiations at a national level, most of conflicts
artee at a much more loral leved, without being amy less damaping
for the alfected populations

EW OF LOCAL AND INTERNAL

=
"
el

At the first level of loczl conflicts, hydrmoelectric power fadlities have
a sigmificant postion, notably when moving and then rehousing locl
communities where the sites an have significant cultural mportance.

It seems that the populations displaced during the construction of
the Carafi facility did not benafit from 2 satisfactory relocation
There are also conflicts between wban and rurl populations when
It invalves waring for a minimum gquanuty of water from 2 well Ge

nerzlly these populations are women and valnerable children and
poor organisation or frustralion @n somelimes c@use viokont alter

cations. Conflicts between farmers and Ivestock breeders are also
noted In Guinea, espedally those sharing the same resource: (rivers
and sharefines) used for market pardening i the low levels and
watering. Destruction of oops on the one hand and 3 lack of dear
marking-cut of the graning area on the other cause tension which
can end In viclence. Barry mentions thal for this type of conflict, and
in certain bouta Digllon regions, 2 pror discussion s held between
those imvolved In order 1o jointly define the crop and praring areas
There are sometimes conflicts inked o water billng between users
and water management companies. [aced with the scarcity, distance
travelled to pet the water or fluctuations in the water supply, tensions

can arse regarding the amount 10 be paid and disputes which can
sometimes turn viclent. Finally, water pollution inked 1o industrial ac

tivities, notably mining refated, are also sources of tension between
the public and cpemiors, with the former crivcismg the lzner for
not putting mio place resources o bmit pollution which affecs ather
activitles and the health of local popuolations: This overview of lol
confhics in Cuinea reflects local conflicls observed in West Alftica In
peneral: These conflicts arse when the resource = difficult for the
population 1o access, when faciities damage culwrzl or historic prac

tices o when arbitration s not dearly established for sharing acoess
10 WaleT TESOUTCDS.

Culires with feace i the Fouta Djlion hightand
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COMMON FEATURES OF WATER
TRANSBOUNDARY CONFLICTS IN WEST
AFRICA

Inaddition to kocal conflicts, there are also transboundary conflicts in
Its work (o prevent conflicts and on cooperation In managing West
African transboundary river water, Miassa lists the risks of ransbown-
dary conflicts which have exsted (Senegal and Maurtania in 1938

next chapter; Ghana and Burking Faso in 1998, Benin and Miper
since the 1940s; Mipera and Miger in 2002, Cameroon and Migera
between 1980 and 2002) and makes general chasrvations on the
risks of confiict. Theredone, many are inked (o the modification of llow
regimes caused by hydrosledrc power faciitles. On the one hand,
Miassa notes that the constructon of water control Ralives pushes
locl povemments 10 “mark thelr teritory” by irying o controd the
krpest possible portion of the land in question. Therefore 1t notes
that the lack of control by populations of new challenges caused by
miajor bydro-agriculiural facliies leads the later to maintain thelr
tradiicnal practices (migration or agriculiure) when there s a deep
upsel in progress (reducing the flows of cortam periods and increase
ol athers, scarcity on one side-and opulence on the other_). Foally,
the Impacts experienced of expected from dams are atso souroes of
tenston between locl communities {notably downstream from the
factlivies) which @n be alarmed very early on due 1o a &0 n flow
or a change in water guality when the facility s nol yet constructed.
Mevertheless, i Wiest Adrica there 1s no major transboundary conflict
directly linked to water (Niassa 2014} Tor the Fouta Dllon, des
phe Cunea’s distancing from wansboundary mstitutions, and even
though tensions fave been felt, no conflict has ansen between G
nea and its nelghbours. Since 2004, Guinea joined the OMVYS and
OMVT and larpe-scale development projects (Kokoutamba, Fomi,
Kaléa dams, etc ) which are beneficial for Guinea and the sub-repion
which are siarting 1o operte n a collhbormtive environment where
water leads 1o cooperaton mther than conflict.

TRANSBOUNDARY BASIN ORGANISATIONS
AS MODERATORS OF REGIONAL WATER
CONFLICTS?

Cooperation. within a transboundary basin organisation  (CRO)
does not eecude conflicts between countries. In the Senegal bastn,
between 1987 and 1989, the construction of the Manantall facility
deepened socal mequalities by not toRlly responding o commi

ments made. The prionty given to hydroelecine power production
owver flood recession cultvation and irigated cultvation has notably
created aland open 1o tenston by making households unable o cult

vate thelr kand, causing 3 wave of emiprmtion and proletarantzation in
the valley. The gap 15 therelore deepened between disadvantaged
farmers and those whao, with rescurces, were able 1o benefit from the
factity. In this vein, tensions and quarrels betwern oppasing Sene

palese farmers and Maurtianian shepherds rose and caused a diplo

matic freese between Senepal and Maurfanta for three years. During
this pertod when Senegal and Mauritantz would only speak through
intermediaries, the OWVE continued 1o opemle, acting as a com

munication agent between both countres, and It played the same
mole In progressively easing tensions between the country (Alam
et al, 2009 24 - Green Cross, 2000 - 57 Miasse, 2004 - 7). Other
tenstons have ansen between Senegal and Maortaniz, especially on
the project to revitalise fossl valleys and each ume the OMVS has
acted as an “arbfirator”. | should be noted that this area of confiict
prevention Is a key part of CBO concems which, ke the ABM and
OMVE, have procedures in place regarding the seitlement of inder

national water rekited disputes, Miasse notably supgests reinforcing
this fumction of ‘regulation, prevention and manapement of conflics
by transhoundary basin anganisations® by implementing nformation
shartng systems, Implementing a code of conduct between member
states (foundation in water charters) or even the development of a
FCOVYAS replonal directive on shared walsr management

ABN - “Anry dispuie arsing between member states in the
mieTpeetation o appicion of ths agreement s govemed
amicahly thmoph diect negotition. Faling that, the dis-
e & t=ken by o of the parte< o the Summit (of Heark
Hﬁ:xﬂf’nﬂl.ﬂl}iﬁnﬁt:htmt Sonpoe
(Farmnsh, October 1967), artde 20

OMYS - W these s no deal between the countres, any
dispuste which arties between them reganing the infespe-
tation or applcaton of this comvention will be resolved.
throuph concdiaion o mediation, If there 1 no agressent,
the contrackn oemtries st sibmit & the Ogantaion of
Alrican Unity's astwtrtion: snd conclation committes As 2
last resort, they will submit # 1o the Infemational Couwrt of
fetice: in the Hage™ Source Convertion redating to the Se-
negal riveey status {11 March 1972, amde 18,
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VARIABLES ACTIOMS DURIMG TIME

The first step (1981 1987) nvolved implementing infrastructures and
wirrking structures including the Foutz Diallon hghland Integrated
Development and Restomtion Service (FDHADRS) and, on the other
hand, esablishing a diagnoss on the causes of the deteriomtion of
natural resources, idenuficaton of 12 rver Basing followed by the
development of an intervention stratepy to regularise the shared o
ver regme 2nd Improve Iving conditicns for bocl communities. The
second siep (1988-1928) involved implementing expenmental pro

View on 2 BPID FDH pilol site

FOLITA DIALLOM HGHEAND WATERATLAS - WATER CHALLEN

Jects through the so-called Pilot Representative Bastn (BRPY" bastn

development approach (Map 41 The maln activities carmied out on

these piiot sites e :

« The technical supervision of groups for pardening and compost
techinbcgues, and support for equipment and seeds in Cueling

« Introduction of a rece hullor:

« Training of group leaders in sound povernance and commimity
i

« PMlanting of forest trees and frut trees in 2012, 2013 and 2014 over
an B ha surface ares in Gushing

- Equipment support [or the private nurseryman of the pllot site;
- Alloczation of firefighting equipment for the firefighting commiltes;

« Development of 652 ha of lowlznds with a submession rigation
systerm and a 26,94 ha barbed wire lence and stopes landscaped
with vetiver plants and deferred prasing;

- Planting of a Iving hedge in Gueling

- Delvery of cxen, harrows and plows to the: Tolo center and 1o
Ciuedin, and tratning In animal traction;

- An epenence shanng tip with larmers who are leaders in Ives
ock farming, pardening and forestry;

« Awarcness-ralsing for the siakeholders and pariners with regard 1o
fighting bush fires;

« Planting of 170 fruft trees in 2014,
« Installing 2 mformation pancls for the pilot site.

Success in these activites has taken the fomm, nter alia, of reduced
conflicts between Brmers and Ivestock breeders with the use of
fences, the progressive phasing-out of mountain slopes to start work
In developed lowlands - thus imiting logping - apricubtural produc
tran not Imited 1o the rainy season, reduced numbers of bush fires
due to awarenes ratsing and frefighting equipment provided, m
provement of revenus, or even areas opening up due o the dove
lopment of lowlands. Nonetheless, the activities carred out do not
yet affect all pllot stes, and these activities should be continued and
expanded in the future,

The regional programme was txiended to creale and manape two
naticnal parks (the Badiar Park in Central Gumea and Malou park in
Upper Guinea -map 40) and two tarsboundary protected aneas
(Ciunea - Cutnes Bissan and CGuinea - Mali). An assessment of these
projects, cirried out in 1998, highlighted 3 pood number of postiive
results bt also noted weaknesses, the lack of relevant ndicalors for
monftertng, assessment and analysts of the tmpact and lack of an ap
propriate framework between the different paryes involved,

THITIATIVE TO TRANSFER THE RESPOMSTEILITY OF THE RPFID-

FOH FROM THE AFRICAN UHION TO ECOWAS

[he principle of ulimately ransferring the responstbility for the pro
gram 1o BCONEAS was enshrined from the onset in the conceptual
logic of the RPIDFDH. v s based on the principle of subsidanty,
which 1s one of the action principles of both the AU and FOONWAS,
Thus, based on the fact that the Fowa Diglion highland, which i end
redy locted In West Africa, (s first and foremost a heritage landmark
of this region, the /3rd Ordinary Session of the QAL Coundl of
Ministers approved «the principle of a transfer of responsibility=
for the RPID-FDH to BOOWAS and therefore committed the QAL
Cieneral Secrelanal 1o @rry out consuliatons with the Fxecutive 52
cretariat of BECOWAS In arder 1o sel is modalites {Dedsion Ch
DEC OGN,

And 1t s by reterning Yo this decision, later confirmed. by the 3rd Cr
dinary Sesston of the Councl of Mintsters of the African Uinton {ALR
held n july 2003 i Maputo (Morambigue), that the ALVs Commis
sioner for Rural Franomy and Agnculture requested the ECOWAS
Commisston’s Chatrman to implement the deciston above, Inan
official letter dated Apel 16, 2013, A proces to ransfer respons!
bifity for the RMO-FOH from the AL to BECOWAS, started m 2014,
i5 currently at an advanced stape. The adopted roadmap revolves
around ey activitios:

+ To formaliee transfer of the program's responsibility from the AL
Lo ECOWAS,

« Todevelop a Five Year Investment Plan (FYIP) for the Fouta Djallon
highland;

« | crpganize an information and advocacy campaign 1o preserve
and sustainably manape the Fouta Dizlion highland

In paralil with the responsbility mander process for the RPD
FOH, BOONGAS, through s Water Resources Coordination Center
(WRCC), s currently conducting operational activities In the field
These activities essentially focus on the development of this water
allas, thus aming to widely share mowledpe on the Foum Dialion,
and om the mplementation of a partnership platorm between Basin
Crrpanirations. and FCOWAS 1o pressrve and sustainably manape
the Touta Diallon highlapd



Legend
MEA: Miger Basin Authority

VBA:Volta Basin Authority

LCBC : Lake Chad Basin Commission

ICCOS : Intermational Commission of Congo-Oubangui-Sangha basin
OMVG : Organization for the development of Gambia river

OMVS - Dmamhmmmﬂwm




GOUVERNANCE

WATER GOVERNANCE IN THE FOUTA DJAL-
LON AND IT5 EXTENDED AREAS
IMTEGRATED WATER RESOURCES MANAGEMENT FRAMEWORK

By adoptng the “Cuagadougou Dedlaration® in March 1998, the
Weet Affrican countries are firmly committed 10 a natonal process o
iransition towards Integrated water resources manapgement (TWRM).
Working on the transttion lowards the WEM mvolves moving from
sector-based water management - with the mherent fauls Inked 1o
this type of management - o integrated manapement based on the
principles adopted during the water and development conference
in Dubslin, famuary 1997 (higure 42)

«TRADITIONAL= WATER RESCHRCES MANALIVENT -
= Sectoml
=i
+ Mot taking the envircnment o scoount
« Technocratic TN RLM
+ Maledominated TRANSITICHN
« Centrafred PROCESS
+ Opanue
« Source of conflict -
- Supply based
« iy administrative ontities -

responsibility of the eight nbulary countries affected by natsonal
twwues, and the (RO transboundary basin argantsations regarding
intematonal issues (map 43 and fgure 43). local communities @
the Repubiic of Guinea (urban communities and developing rural
communities), located n all or a part of the FOH, are poverned by
the |ocal Covernment Code of 2004, According 1o this Code (st
in force until the promulgation of the Revised Code adopted by
the Mational Assembly i February 2017), municpalitles are com-
pelenl in lems of the smanagement of water and water pointss:
Ihey can set up and manage any public service within thelr areas
of competence on their termiory. Local public services indude, m
particular, «the disirbuticn of drinking walers. In additton (o this
system, through its water resource coordination centre (WRCC), the
HCONAS promotes and coordinates the transtion to the WM,
Maurianiz lzft BEOOWAS 1in 2000 but plans to rejom.

The OMVS adopted s Water Charter 1n 2002 and the NBA adop-
ied is Water Charter in 2008, The three TROs of the houta Djal-
lan highland (NBA, CIMVG, OMYS) have mmplemented national

bodies lar the participation of users, sach according 1o their own

legistation. The following are also involved in the FOH:

» For the MBA, the «Mational Coordinattions for Culnea and the lo
cal bodies of the GIRENS program (Imegrated Waler Resources
Manapement for Upper Miger),

- For the OMVG, the «Mational Monitorng Commitiees and the
=l .ocal Coordination and Monttoring Commilieess: and

« For the CVS, the «local Coordination Committeess of Mamou,
Tougue, Mak and Siguirt

The TBOs of the Highlands have been partcularly sctive in the pro
tectionfrestoration of the heads of the sources of thelr respective
basing, myoltving local populations in the process,

« Trans-soctoral

= Taling crvironmantal mperatves nio acoount
+ Mindful of «penders spocts

« Decentralived

» Oiblipation to provide information

= Consensal

« Demand-drven

» By bodies of water (basing, aguifers, lakes)

ECOWAS WROC repularly presents the ['WRM situaton and pro-
gress in member countries. This exercse ook place i 2003, 2005,
2007 and 2017 The tables below present the latest known situa-
o m December 2012 Thetable 9 deals with the three key felds:
pobiscs, legal and institutional The mble 8 presents the progress of
planning mstruments: 'WRM road maps and IWRM action plans,

Figure 41 » The coumiries of the Fouta Djallon highland

* The Mzno Hwer Union 15 2 politial ofpenisaton for development that develop |
the setting up of an mepated water resoues mampement Immework alonp the
tntematicore rver, Mano-morrn

A R

To be inttated
To be inneated

GUINEA-BISSAU Completed To be ninated T
MAURITANIA Weas not part of the 2012 survey
MALI Completed na In progress
MNIGER Completed na Sartup planned lor 2013 fa
“SEMEGAL In progres:

R

To be initiated

N from the ACPEL UNEP project 1o support. I rom the ACTH-GWF project 1o support

IR
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SUMMARY OF THE ISSUES

Climate change and s consequences are a major issue for the Fouta Diallon highland. The wa
ter resources” marked dependence upon Rinkll sxacerbates the varable chamcter of the wa
terways’ flow mies The effects of the worsening of dimatic conditicns (profonged drought) of
the 1970s are still very present in the minds, and minfall levels of the past 20 years have not
cauphit up with these observed from the beginning to the middle of the 20th century. The IPCC
rainifall forecasts vary according to the predicive models selected and do not alfow for the Iden
tification of comverging trends for Weest Afitca: some predict mom mins, others less However, as
indicated in the Mational Action Plan on dimate change adaptation in Guines, warming 15 tkely
certatn, and B wil be between 03 and 2.2 °C his-hokds trie aka for the modification in amill
distribution and i unpredictability: For this reason, several adaptation projects are identthed
in the area of the Touta Dillon Mghland, the most emblematic of which for waler resources
and agriculture concerms are the drilling of mproved wells, the populartation of mpluvia, the
popularimation of ant-erosion practices, the development of early wamning systems for securtng
agrncultural production or even the promaotion of positive endopenous practices.

Water can be a source of canflict on a locl or an intermational sale With regard to the Fouta
Dijallon, which 15 the Gripin of many transboundary nvers, the confhicts identified are more local
in nature. These are most often the result of population displacement caused by lagpe fydrau
he struciures or even by poor access 1o safe drinking water There are no identified conflictiz on
an intemational scale related 1o the water resources of the Touta Diglion. By promoting oo
peration and the sochanpe of miormation, the vanows basin organizations concemed by the

Highlands play-an important role In thelr prevention. |t & also important 1 note that Guinea &
part of the ECOWAS Directive on the development of hydraulic infrastruciume m West Afrea,
adopted In june 2017 in Monrovia, Slerra Leone This directive contains recommiendations
which tend to maamize the advanages of the structures; and 1o anticpate in order 1o min-

mize the negative Impacts ol lage dams

In peneral, the Fouta Dpllon highland % a strategic space, the sipnificance of which has long
been identified. The Repional Program for the Inteprated Development of the Fous Dallon

hughland (RPIDSDH) was a 1981 initative from the Crgantzation of African Unity related 1o
desertification and drought tssues. Currently, actions to fight against bush fires, (o imi land
clearing or {0 develop land are carned out on pilotsites and the Propram has been extended
tocreate 2 national parksin Cuinea and 2 protected areas:

Lasthy, the fouta Djallon 15 a space that tstich tn biodwersity, and fauna inchides leopards, mon-
keys, hippos, baboons and chimpanrees. Chimpanree populations are among the largest in
West Afrca (17,700 individuzls). The Fouta Bjallon harbors almost 64 forest reserves and it has
recently seen the creation of the Bafing Nanonal Park between (ts source and 1ts outlet from
Lanmea. However, this preat resource remains fragtle in the fage of human activities and dimate
challenpes. This & why a nich biodiversiy & 3 factor aken mio-account for 2 development
refiections and projects.
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CONCLUSIONS OF THE ATLAS

The water atlas for the Fouta Djallon highland
highlights the plurality of the Highlands' definitions
in the literature dedicated to them. The definition
of the Fouta Djallon highland provided in this atlas
must be understood in the light of the definition of
other neighboring highlands, especially the Guinean
Highlands and the coastal Guinea mountains which
also play a significant role in the dynamics of water
resources in this area and in the West African sub-re-
gion. One of the added singular values of the atlas is
that it makes it possible to grasp the segmentation of
watersheds and the highlands to which they belong.

CITA CIALLOM HIGHLANE WATER ATLAS

This atlas highlights the abundance of surface water
resources in the Fouta Djallon highland to the detri-
ment of groundwater resources. The latter, very loca-
lized and not generalized throughout the Highlands,
are dwindling fast and cannot provide a lasting re-
source during the entire year. Thus, waterways consti-
tute a considerable resource, but one that remains
fragile in the face of dimate-related drought or rain-
fall deficit. It seems essential to continue the effort to
acquire hydro-morphological knowledge in order to
better plan and manage water resources, in addition
to the actions led on a wider scale in the main West
African watersheds concerned by the Highlands:
Gambia, Senepgal and Miger. Improving knowledge is
a challenge, espedally due to the difficulty to acquire
basic information related to waterways and to sustain
the process using the appropriate digital tools. This
challenge must be met while fully aware of the situa-
tion in the countries concermned.

F.' ¥,

This document also features the main socio-econo-
mic activities in the Fouta Djallon and its extensions.
Despite a diversified agricultural sector and signifi-
cant mining resources, the area of the Fouta Djallon
highland is dominated by hydroelectric develop-
ment. The multiplicity of recent or planned pro-
jects (Kaléta structure with an interconnection with
Sambangalou, Souapiti structure, Félou structure,
Gouina, etc.) confirms the significant hydroelectric
potential offered by the highland. The positive
socio-economic consequences expected of these
projects are real. Nevertheless, vigilance is called
for to limit and mitigate the sometimes negative
consequences of these works on hydrological re-
gimes, habitats, biodiversity or the quality of water.




Although quite an exhaustive overview of the situation
of the Fouta Djallon has been provided throughout
these pages, there remains themes and topics which,
because of the lack of literature or sufhcient knowledge,
have not been addressed thoroughly. This is particular-
ly true for erosion issues in the Fouta Djallon highland,
water quality, floods or even the evolution of forest
cover in the highland. There is currently no institution
in charge of compiling and centralizing all information
pertaining to the Fouta Djallon highland and the in-
formation acquisition networks (hydro-climatic, water
quality, piezometry, etc.) are scattered among several
institutions. These deficiencies and the fragmentation
of information demonstrate the benefit provided by
an «observatory» type of information system based
on strengthening all information production lines, trai-
ning the people concerned who are the links in this
chain, and translating the whole into indicators that
shed light on the issues.
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