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PREfACE:

The Regional Seas Programme was inItiated by UN(P in 1974. Since then
the Governing Council of UN(P has repeatedly endorsed a regiansl approach
to the control of marine pollutian Qnd the ~anagement of marine and cQa~tal

relilources Qnd has requested the de'\lelopdlent of regional acUtIl'I plana.

The Regional Sese PT09ra~ at present include. ten regions snd nas
over I2L coaetal States participating in it. It is conceived ss an
action-orIented progr~e having co~ceTn nat tIl'IIy for the consequenc~ but
also far the CRuses of en..ironmental degradation and encompassing a
comprehensive approach to combating .nvir~ntal ~roblems through the
llIl'll1l1gellent of marioe and coastal lire"". £aoh regwnll1 &Clion plan ill
formulated according to the oeeds 13( tile r.egiOfl &5 perceiVed by the
Governments conoerned. it ie designed to link asaeaament of the quality of
the Marine environment and the causes of itQ deteciocat~on with 3C~ivitles

f~r the mllnagement and devel~Bnt of ~he marine and ~a8tal envic~nment.

itle action plana pCOlIo<:e ths panllel delle!Oj)lllE!f'lt of l'egional lligal
aqCllelllents and of action-<ll:iente<l pl'Ot,lrlll!lllle aot.lv1I:ies.

By Deciaion AS (V). 1: 13 t 2,; Mey 1'77. the Governing 'ColJncil Cif UNEP
requested the €Ksoutive Oluater to i.ni..l:1au the deveJ.opm<!t\t of lin action
plan 1'01' the West end Cenl:.i:al Afl'tcan .Region.

After a pJ.'epan tory ~~llS, whi<:lo inc.lucl&l a number of e~e{'·ts

meetings, fact finciing missions and in-depth studAes on CallOlJWBS and
"Ovironlllental prob1t,;ms of the region, -t-he Confel:'Wll:e of Plenipotentiaries
on Co-operation in the Prot.ectkln and OevalClpl!leOl: of the Hlidne and COllstal
Erwironmenl: of the Weat and Central Afrksn Region (Abidjan 16-2..3 ftarch
l!161) adopted:

the Action Plan f"Of' the Protectton and Dtivelopment of l;:1l1!< Mar1m!
Eiw ironmefit end Coa&tal Areas. 0 f the \jest. eod -cent!:'al Afr1.:tn !legion;

the CofivenUon for -the Cll-operation in the P-I:"otect.ion and Oevelilpllltmt
of the Madne and CoalStal £rwil:conmant Qf the West and CentrAl African
Region; 1M

the Protocol Concerning Co-operation in Combating Pollution in Casas
of Emergency.
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The Governments of the region alao established a trust fund to
the activities called for in the Action Plan. UNEP waS designated
secretariat of the Action Plan and the Convention.

support
as the

This report was prepared as a contribution to the development of the
Action Plan for the ~est end Central African Region. It
provides an evaluat~on of the present status of monitoring r~ver

discharges, sediment discharges and contam~nant disoharges into the Weat
snd Central African Marine Environment, a description of the organizational
set.up regarding water quallty monltoring in countries of the reglon,
e~isting problema and recommendations for action to i~prove the situation,
together with a very preliminary estimate of total water, sediment and
pollution inputs into the marine environment of the region.

, ,
\-) The report is a synthesis of information and data obtained fram

Governmental sour~BS, National Committees for the International
Hydrological Programme and a feet-finding mission undertaken by two UNESCO
consultants who visited ten countries in the West and Central African
Region in November and December 1960. turthermore, i~ order to revie~ and
complete the information' and dats collected and to (omulate
recommendations for follow-up activities, a Meeting bf E~perta on River
Inputs to the West African Region was organized in Dakar, Senegal,
16-18 December 19BO.

Mr. J-M. Martin, Mr. M. Meybeck and Hr.
conaultanta~o UNESCO on this project.

A. Pereon served a~
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I. lllT1!OOOgrIOlf JL'ID OBJECTIVEll

Wi'thin the 1':r1llllevork of the Action Plan tor the Protection and
Develapllier:rl: ot the Marine EnvixoolllMlnt Md Coutlll. Areas of the West and Cel1tra.l
Jl..fricA!:l l1egion (WAF} Unesco ha.s been charged by tl1l:EP (Project FP/05<l3-79-08)
..nth an evulus;tion of the present status of regional llIonitoring at cont.aml.nants
in river ......ter2 llIlld gedilMlnts discbargitli in-to th'" We"t Mil Centre.1. African
l!lEIrine eUvirOn.mellt from the <::o,U!ltAL e01llltries.

(i} to e.SileSll t1".e pnsent knovleilge 00 the 'll8.ter and sediment
discharged by m..jol' West AfriOlln riverlll 'to the West ~d Central
Uric"" marine environment;

(ii 1 to aSSess the nll.ture and quAlltity 0:£ ehemic$.l cClllpOtl!lds entering
the West and. Central A.f'rioll.l:l. ms.rine environment through rivers that
are ot eancel'll. to b""""" health $>1d/or to the OIlvil'QJll!llent

(iii 1 to r""ammend hll...·'ooc1zed mathodlll o:t aneIyllis oct river dllllaolved
lind particulltte po.llute.nts in the region ell. to lLsliIbt i:ll devel.op­
ing the buis tor va.ter qul.l.1.ity control measures in the coutu
ume i~2uding beaches and producti_ areas

(iv) to idetltiiy instit,utionl1l. abol:'atorlee $>1>1 individual .dentist;;
a.ctivelY il'l'rol'Wd i::l river studies :.relevsnt to th. prejeet
(Il3'<lroJ.ogy. <:hemst.ry. sedimentology"" •• ,,)

II. LIrlICS OF 'l'llE IlQI> S'!.'04fSORED WAF WI'l'H GrHER Il¥yAIIT UNITED /lATI01l8
PROOIWlMIS

.
'rbe 1nternational eOQte.x:t of the WAF. in so fAr as this OOl1ee=s

river illpUts to the seaa a,nd. ma:til1g Ull<!llCO progT'""""",a IlJ1d UnucO collebora.ticm
in ;lo:brt p~gr_lI. is brie£.!.:T outlined. It is noted tha.t l:l.nkases existed
betveeu the varioWl inte:mll.tiollAl sofent.i fie progr_s i'os"tered by tl\!eseo.
and that these ere an ilIlport.ant ilJ8Z'edile.o.t o-f a.n:y JlllCCesa:l'uJ. m:J.ti-diseip1:i.n""'Y
proiJ.'Wllllle •

The IIlP is one ot 'Unesco's iutem..'tional scientific pro~.
with the objeetiVl!!! of eon1:ributing to a better knowledge of the ~eal
syst/lll1, and 1:.0 the appl!oe:ticm Qf' 'this knowledge to the rationaL use Md.
mat\a.~m: of th.. esrth·.!l Wll.t/!)r resources. Eduee:tione.l. training is an •
i~ortant eompouefit of the IHP. eovering the Vbole iamit ot speoializsti~n~

in tha ".tater Il(!ienees. ll.ll vell all promotian at education !me! training at
technioian. undergradllll:te and post~graduate levels. Msistant:e to M<!:mber
States in the deV'aLopment of' in1"rll.:rtrlletures in tl'le sphere of ",,;;;,,1' resources,
vith ll. view to develapill8 their ell.paeity to e"¥ALue:te their water resource" and
to manage them soientifieally is elso 9n objective of' Unesoo', activities in
the vater soien"'es l'illld.

The study of the influence of !ll>Ul's activitiea OIl the b:jrdrological
<!yole h.... fO:r!ll!!od an importlU1t pert of: the DlP, Other IHP projects ha.ve

,.. . , --
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A second pb..s. (1961-1983) ot "the IIlP i5 in l'rogren. One ot the
projects deals 14th the prooe95&5 of vater erosion 1lJ1d sedimentation in river
oasinl!l. liWd the ealO\llat10n 'of solid lllAtter parameters. inelurling the use of
l:'e..:!,ollal ph7_ielil-seogrllphicll1 pa.ramete.l:"s, and the compilation cd: globlil sediment
yield datlil.. Mother p~Ject ¢QnClilrn~ the methods :tor detet1ldning the balances
of cb.emiolll aUUlltlll:loe:o in rivera and other vater bodies, Il>:l "ell all <:loastlll
ZOlles ot the 5eell,

All important continuing rnP activity is the publication of "niseharglil
ot Silleeted Rivers of the World". ~eh i" e, c(lmpi~&tion of monthly runoff
de.ta tOl:' more taM 200 "trellm-g..ugillg site s thoughout the """rId.

Nationlll CCIlIDlittees 1'01' the lJlP exist in practically each of the Mriolil:l
Member states as w~l as in many countries. The Unesco Regional Office for
Scienoa and ~clmolosy for A1'~ioll is developing regional l'rograz:wes in the fie~d

of soientific hydrology, in pa.rtiouJ.a.r training activities, and a l'legiOllIl1
IllYdro.logist has beeo appointed to prolllOte this co-opere.ticll and pa.rticipll;tion
ill. tile IlIP.

b , Man and the Biosp!l.ere (MAl'!) Progremme

Tne MA:B progrllll!llle comprisllS 14 lllI'l.,jOl'" themes or projeots. SeveraL of
,- the MAl'l projects have relevance to the study of' river inputs to the seas , but

the prbcipal features of MAl'l are its integr'fiti'1'e rceus e.n0, its stress on multi­
disoiplinary studies.

Active MAl'! Bational Committees exist ill lllOst of the Atrice.n Member
8ta.tes. end these CCIlIDlitteelS coordinate national research cwd training prograJlllltl!s
as vell as orpni2.e regionlll aativities.

The Il:1terne;l;ional Ooell:l:lt>grAphic Commission (ICC) ,e,nd the Division of
Marilla Sciencell of UneStZO are the vehicles for regiolllll Aativities. vhich enaompa.ss
physicll1 oJ~emography> marine and eouta:L bicl.ogy Iilnd pollution, and lIl&'t'ina
geoLogy and seop~$ic!l activities.

d. WOllRI, GEMS-We;tel' and lUOS

River input. of' aubstlln<'les {both. di$"vl~ and perlieule<tel tQ the oceans
!1u been l."eeoe;tU'led A9 one or the maJo:: inte-~t';Qnii b~.reen indulrtrialized
sooietiY and the ocean". The asseSSlllen't o~ the ;'"put of .ri."era to the t'lcean~

nas been Wl.dertaken by Unesco s.t t:90 different J.evel". At the global le'lel,
s. eatMOgll,e ot major rivers discharging 1:0 the oceans has been cc,u;>iled, -.lith the
tin411ciu support of Ulfl!lP; this so elilled I.'ORRI project provide" a. tint list.
of 200 rivers nmked according to their me!l.l:l !l.l:l!l.UeJ. disebarge _ Proviaio1.1U ilJl.t,e,
f~ the vater qulllity of' rivers discl1argin,g to tl1e cceeas have also been ccq>iled,
eapecia.lly :tor the indull'trillliz.ed cOWl.tries of' Europe, Kerth Al!lerica an-L Ja;pan.
On the other hl:tnd. 'the Global. Environmental Motlitoring Syne:n vater .:'OIllPooent
(GEMS-Wa.te..) ~ Il collaborative project linking llI'IKI? and WHO, Ullesco MId lIMO -
'fill provide baseline de.te of vater quality for _jor ri'-ers near their lllOutl:nI,
all Yell &ll fu~ rivers passing though large o11;i.", and ror- lakes and groundlnl.ter.
Unesco is collabcratiug "i.th llI'IEP and W30 in the training of spec:ia.lists ,,~o

will participate in the GEMB~W..ter project, as veIL as its wider role in the
_ ...... ..!" - • ...., •
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of: a Unesco/SCOR work~bop teld at M<llreux. 1>elgium. in 1976 bave been published
by Unesco under the title "Biogeoehem:.stry of 3:s~uarbe dedi_nta" , 191B. Tl".e
p.-oceedings of a ...""keto!" held in Rome in April 1979 io t he .fl:";jJneworll: of HOS
are prel;ently " ..ing edted by th" Se":l"e';;ll.ria~ or the Inte:rgovernJl\!Hltal Ocear:ogre.phic
CO~"'2icn (IOC) for pUblic&tioll; t:'eY vill give inforlllatian on :river cQllI'llosition,
processes atrectich ttis ~omposition during estuarine ~ixing. the resulting
nux to t~~ ocel',p;s and the 'innuence of 1lLaJ'lf $; 9.ctiri t i.es on tbese c:1arae:teri':ftics,.

On the regional scale. Unesco hag conducted projects ~tbin the
general tral'~work ot' the UlIllJ:' l'iegL-."..l Be"s Programme. Fo1101<-:ing 011 ~om the
pilot MJ=diterrme8.n vrojects, tVQ 'pr"ject~ m MED IX and MED X - Ulo1lt "" acourate
aSlleSsll>ellt of the "'A6S balance or ,",At"r dis"h.arged to the :4e':3:terr8.llep.,n &ld a
[ir"t e.saeSSlllen't of the di"sol.",..,d ?ollutm:\'t liieahulI'e (lffiID xl. MED:X stresses
the importance of particuLate ma.tter as the oarrier cf !lOlat heavy metal IU'ld
ore;e.nic pollutants, and pro'lide;s tbe tint de.ta on j:uticul,,:te matter c0!ll1lositioc>
in that region. Aft",," tb.." ''''<1 completed the preli:min.ery .,,,.oject "Hi..,.",..
Inputs to the Sout.h-3as. Asi"" Seas".

':'he e>;!terienee a~ql.lit'''d Qw:ing thes" project. hee p:ro,n.d"a a sO'J.'Iil
basis for the plann.inl and execution of eo preliwinary projecl ItRi~ Illput~

to the Ye~t and Central An-ican sesa", During this proj e et, have :,,,ell iieatitied,
together 'll'ith tne 1ts;tUI> of monitoritl8 of ......ter quali t;r ..,,,,,",,,,,ete..,, incl.,,&nd in
the ":illaek list". "Grey list" ltl:ld a miace.Ll.aneous li.t of aec:emtlants. A
prelimnar:.r catll.l.oe;ue of !!lB.,jor rivers discharging to the West and ~,ltltltal A:t':riClm
aells and compilation of vater quality data fOlt tlaJul" ri7ers aa.ve been p~~d.

In o:tiler to t"<111'il the objectives defined. ill parasr&pb 1, tbe tellowine
e.<::tion has been taken by tee Secretariat:

(il establie:bill@ co,.t",cts vith institutions, le.bOf'l!.tQdeS and individual
scientist~ actively involved in ri~er stUdies;

(if1 collection of all available de..f<. and r.aports ¢tl riVl!'r ....ater queJ.ity and
river disehuges including !l::TdrologiclU yeubook,. reports, scientific
pt:f51icat.ion, ma:ps •.. ;

(iiil identification of the m~o~ problems enco~teT~d in the field ot vater
qU$.li"y moni""..in! and of zob'el:' ."oLlution ..catement;

(ivl identiticai;iol1 of cou.>rtries' experts whe could s;ttenn B. Conaul:tati.on at
Expert. cc the lli""", I::I'I'"t.: to the Weet and Central An-:'ClUl Seas to be
neld prior to the Intergcve1'Tl.tlel:ltal "~etiIl6 of ExpE'rts to re'n."", the
Draft A.<:"::ion ?la::! tor the IiIAF;

(v) S)'llthesis 0:1: available de.ta end :tirst assessllJent of ::-iV'er discharge to
¥lest and Gentral A:t':rioll.ll SeM;

(vi) Organizing of ll.l1 Expert COl:lsultatiol1 on River Input to the \>lest ""a
Central A:rrican 8esa in Daklcr, Senegal, in ;)"cembe.. 1980.
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;2. hesen'!: Statu:!! of Na.tionl!ll. Monitorios of Wat:e.."""

Z.Llo status of Mo!1itorin.g

2±l ..1 ..1 D:1vi1"'onmental E'roteat.ion

/l plan tor enviranment.sJ. protection is under studS. A nlltional.
"elley tOT the protection of vaters wi tb the 8.itn of controllil1g indus-::rial.
discllargeg to rivers and. gr'Ormd ';later will be ests.bli&hell. A ~'lldy of
snvi!"olillllllntal protection ~riterill. to be adapted by in4u&tri&.1 p1a.n:ts h
being con4ucted b:r tba li'a.tiOllU Company for Development Studies !Soci~~
:NationllJ.e pour l'Etude du OOvel.oppemarrt, SOIlED).

MoNover. Senegal has implemented 11 coo!"dination syS'tem 'he'l;Yeell
the NJll.VY md tile Airfore!! ill order to control the llI!lJ'ine eO<5.Stal 'll'atee.
Ships diilcha.rlP-ll.g into coa.stal vaters are located by a.ircrai't 'Which wa.rn the
na.vy tGtr an ill-sHu intervention.

~ne Directorate of ~ater aeso~cee (DR~Direction de l'Kydrauliqu.)
ie il:l charge of the river gaugill& l'lte.ti04:l.5 of Senegal. !t is 'aesillte4 by ll.

m.lO lIlission andp~e" l1)'Uro~ogica.l year'bQoklil. All tbe Senegal riverll are
lIlOnitored tor river discharge.

'!he FT~nch (}venns Office for 8c:ience end Techuo~og;r (ORSTOM)'
Hyd1:ol<>gieal Depa..-tme:rt.. al.ao meuurell- ri vel" discharge in ll. limited number
01: etll.i.donl$. eSj>&c"iall;r on the Senegal. river.

2.1.1.4 Water Quality

So ta.r there is no l'lY!lt!!lllll.tic !llltVey of river va'ter qUa.l.ity cui:
l!. limited number of s'tudieg e.re per:l!'ol:'llled by vui¢U$ ¢rga~'ntioulI:

SONEll'S (SOdete nati""s.1a d.' axploi1:e.tiol1 des ee.u:;c 0:-.1 ~~g$l/Sen ..ge.1
lfe.tiOlla.l COlIlpany i'or th& exploitll.tiillIl et ""ate:!:) controls 1oh.. '11'611 ty of
dritlldng _tel', eSFeciAlly in !)e.1I:'.a.r (CentrllJ. Laboru,tor;r) and St. tcui.f.
De.1I:'.ar drinking 'I/'$ter i a pll.r'l:ly provided by the lake 01: Gui"".". Vhich
is teid by Senegal riv<ll1" :l'lcod ws.terlll, w:ld the C/l.l' Vert gr<>UndV&terll.

OflllTOM (Herin C<!t>t",r l hall "n'tered upon &.ll intensive studS of the Senolt'd
river vater enOlll1at:r:r. The a.im ot: this study is ba.aice.ll;r the! geo-
....1016"".; ...~1 ~.eo""""'_"'>'\,rt_ ..... ",it' .h~6 _;~.......... ""'..... .;... ...:"" 1-._ ~..__ "'_,,_ ....... , ......
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The GeoJ.ogical Laboratory of' Dalt,..". trniWlrsitj is cl:l.ttYi~ out ground
wa.ter quaJ.ity stud.l.<illI e.n<l a lIpecis.l st\l4 an fluorides i 9 being p<rformed
by Mr. Traval.

- The Enviro",""ntal. Seieneell Iusti tute {DtCrsr UninI'd t.} is said to have
entend upon limnological $tudie" oi' the lake of Guie:n •

•2 Major Conclusions

So hi:r there is no regular mot!i1;ot-ins netvork of surf,u:e _terll but
the elllJ:ytieal and technical skill exi"ts, e~ially at the Directorate
for lilI.'l:u Resources. SOlJKi:S and. ORS'rQlol. ~ and ORSTOM.,.!isnn laboroato",ies
VIIl fairl,. '\tell eq1.:ipped 1lith various l.lill!Ps for ll,tolllio ll.bsorptic>n spectrometry
~o lIIItallure the black e.tId o:;rey list 01' parll.llllrten p:n;·ri.r;usly defined rithin
ll:!f£I" progr_ s ,

Analysis are pert'ol'liled an request. A n;bile laboratol;( tor tieJ.1i
a.nuyses as Yell as """'PUngo Ircations (eeneCal river excluded) is llOW

a.'tf&ila.ble.

On the wole, there ill no gJ.obal stUdy ot tile "'il1fttic ",,<1 terrestrial.
envirolllllent .

The major riven :ttl 5euesal lmd Gambia wieh soo1ll.d be tl\ken into
&Ceouni: in the Elegio!1Jl1 Sllll.ll I?rogr_ lire obviously the' Senegal I'Uld Gambia
rive..s , The mell.lnlring Rll.t:ioOlil VIIl to be ,;cit_ted surti ei<!!ntly far inland
to II.voi<!. the q'14lity of the pulilllBt..rs lleing innueneed by S<!!8. _tel' intl"Wlioo:

2.2.1 Statue of Monitoring

s:rllrometeor<:llo~<:aJ.e.etirltiel'l are e<i.rried Qut WI' the Water Ilesources
Department. Sa.linity Bond discharge ve:re monitorell during a vWP project
stuQ;yi:ll& sa.lt intrustioll. - U.9T5l. Actually a 1 a,boratory eri.sts m-ch is not
ope.t'll.tionsJ. due to laclt 01 personnd. chwca.ls and "quip_nt. The JnllJor
causee of poll~iol1 are' tertiliz'lrs. pesticides • .lomellti", lIe..-.s.ge and
vastell :from. EL ~e_ry in llanjuJ..

2.2.2 Future Plans

Gambill. is pl.s.ntUng'to e.stablisb an environmenta.l "gene,.. It pl.t.lls
to analyse and monitor the OEMS-We.ter bade determina.tlts ill the Ge.mbi... River.
Mierob:tologicaJ. aneJ.ysh at pate.ble ve.ter of Banjul ill Ull":> foreseen 1;" start
in Ja:nuBry 1981. There is ll.li urgent need for truul!!d pereonn<eJ. anti adequate
equipment.

2.3.1 State ot River MOnitoring

In Liberia. tile Liberill.ll IlTdroJ.ogioa.l Service is part of the xinie'try
of' Lands II7ld Mines lllld hall a lIlI:l.ll.dll.te to carl;( out studies relating to vater
resourcrell devel"Pment. There are eeveral agencies doing V!U'iOUB work within

, .... • ~"~~J: .... .:!" __
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The lIYd.n:llog;ieal Serviee has 35 g&uging stations ot which 18 are
e~pved with Automatic water le~e~ recorders. Personnel {hyd.n:llogistsl
visit these stations periodically to make. diseharge measurements.

2.3.1.2 801~d Discharges and Water ~ality

Dl:lring the: visit or h:;drologists to the gauging ste.~.ions s&1lple-s ~re

co.Ll.e c't ed and anal,y'aed in Monrovia t'or Zll, Fe, Nitrate, au, Ph. Ttu·bidity.
Hlu-il1!esll (ell. "lid Mg l a.<:idity. alcalini ty, eleetl:'ic conductivity, pll, er,
F, .sCq And eolour.

2.3.2 Major ConelusiollS end Proble~s

Pollution in Liberia i$ llJIJlil:lJ.y caused by Iron and Mining Companies.
Various eompllliies itl the Foces", of extracti.on, dlilllp ove"'l:\u:rd.etl.s and ather
wElste Wl.t.eriua on tb.e 1l1Ountain slopes Qll.d other "onvenient az-eea 4Qm '\/here
the;r find ready &ccess to the neuby IItre!lllls and rivers througll l:'1mot~ during
heavy tropicu rains.

Al...o BOllle otlH!'z- com;pe.td.es iluch as t.he l'1l.bber cOlllI>arJ.e" discru,rg..
- 'their e"ffiuents direetl1' into t~ na.:turaJ.. river 3ys'tem ur oceBn bod:;.

Apart f:r= the lilQttltorine; of the ri-,ers ....bieh 1",,,,, bef'I'. po1luteil
by the mi!dllg ="'P...w.ell CSt, John, Yah). the LiberiAn ilTd-YOlogi~~' ?e.....n.ee
tries to monitor 'lll.Im1 other -rive1.'1l atld creeks for agrieult=e, dririking and
city _ter supply and other devl!'!lopment pur-posen depending on the a,vwahility
of rel101.UN:U and eq,uipmant.. As the Gervice doe!3 not haVE! the resources to
mtmitor e.:u the rivers. it ll\lIkes the mining and other companl.es monitor the
mitlell and creeks ~\Uld them !lJld. t'orvard a monthly report to the service.

The seven main rivers to be included iI:'. ·the 'riA? prog;'l'!!JDlIle are: Ms.no.
::et:t'll., Set, faul, at. John. c"stos. S!'lnghuen, Ca.ve.Lla. The ~o river has been
1;!lll objact of a. study ce.rrietl. out by the Mana River Baain orgt1!1ize.tion (Eyd.ro~
:power proj!'let) • .

2 .Ii IVORY COAST

2.4.1 state or River ~toring

2.4.1.1 Liquid Discharges

The Illl:lnitoring af the bYdro~cgiCll.l network is ensured by thE' Ceutra1
Directorate for W~er Resourcea (Direotion Cent~e de l'~draUlique (DCR)) of
the Ministry of Public Works, Tl:'''ll.''part, Building :!l.lld To'om Planning - "ll.d in
pe.rticUlar by the Division of Surfe.ce Wa:ter Resources directed by Mr. Bourges.
The~e de.ta are lllB.I1s.ged by l>(.r. R8IlUI.<lBo. chief bydrologi!l't of the DCB' directed by
Mr, Camerlo,

The wole of the n.etwork including 103 lhmime:tric atations is
divided into three regions cOlllllrising twa hydrlOlogica.l moni taring hrigades
each. !ni'a:r'lliation is obtAined continuously trom twenty e!;ll.t!ons equipped
with limnigrapha.
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This nec-vor-k , perfectly cperatione.l in 1980, should be brought
to 1 TO etac i oes (t",,,,t is 15 6upplel!lf'ntary statiOJJS for each brigade), hAlf of
vbi ch cnulo. :;'e equipped with E=igraphs -..ithin the next two yeare ,

~or 5ev~ra1 decade., this aCncinistration has been rcg~arly pUbli",hing
the data obtai".:! in hydrologicll.1 ye e.rbocka ,

At present, Chare is nO programme o~ regular ac~uiaition of dat~

~oncerning solid discharges in Ivory Coast. However. certain locsl sVldies
present i~tare9ting results, auc~ as the mc~ographl ca.rried out 00 the white
Bandama and its ai'f'luents by ~ir. Camus in 1972, or ~be pUbli~eJ.tion of "
general. study in 1971: "the na.tural ellv~rorunen':; of the IVQr-y Coast" (ltelltCire
O"sTOM No. 50).

Furthe~re, the staff training proje~t of the DCM sh~Lld bring
about the daily sampling of solid dischll:ges for ever-y station of tl1~

monitoring net~rk frctt 1981 onvards.

2.4.1.3 Water Quality

Several orgBJ1iz!;.tions ha"e p.Lans for vater quality studie!l and
~ar~y out certain s~tivities in ~his field. They a.re;

- the Directorate of Prsim..ge on.d Sanitation
- the Centre of Oceanographic Rese!ll"ch
- the Directorate of rndustrlAl. Envir<ll"ll!lent

the OR.S~M Centre of Adiopo-Do\lllle

These organism.!! have their 01l'll l",e.lytioal. eq~ip!1lent ada.pted to their
llpe citic problelllSl, and the wole list of parameter" selected for the ~fAF P::'Ogt"!Ull1Il!!
caa be a:r:al.yeed in the country.

An inst.itute for the lUlA1ysis of drinking "ll.ter sUpply and another
one for ,.."st.. 'i'a.ter analysis are also located in Abidjan.

A ce:r-ta.in number iJf data ':In the llnnd8-"lla 1'iva" and rain ve.~er have
been pUblished.

2.4.2 Major Conduaion,. and Problems

The ser-vi.ces in charge or the hydrolcgica.l netvork aee develo!,iog
a project tor automatic hydrological monitoring with conputerization of
dn.ta located in tee cOUlltry. l'hia proj ed is under the super-nsion or the
Centrll.1 Directorate I'm' W..ter Resources. Pa.rt of' the project deals v ith the
trai~ing of techniciang, t~e other part co~cerns the harmoni~o.tion of the
existing comput er centre ·.nth the stct"3ge and treatJ1ent of hydrolosical. d"t".

PreSently. the training of hydrologists is per(o~~d ~ithin the
f:r£Llllevork of ....az-Lcus convent.Lona betweeI: the adninistra:'Oion a.td ORSTOM.
As an example. the hYdrological moniLQrin~ i5 conducted ~y hyd:rologist~

trained by ORSTOM ~d a.ffected to the Central Di~ectorate ~or Water Resources.
SiI:1i:"ar1;r, 'Ohis :;lersonnel is also reEponsi':lle for the tra.ini:1g of staft melll1"""s
.nrl t~~hni~i~~s tor the Surface Water Resources ~ivi~ion~ Fer the last
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TIl'! <lO-or'dinll.tion oj" th. vQ!'ie-~e bodies illvo1 'Tefl. in water \l.\Ul.lity
i a not yet IiI('oie%d.

Basic relilea.:rcn I llreviounly condU<:te<!: by ORSTOM. 1/&.$ stopped a I'ev
yes:rs ago. ovinf; to the p"iority given to int''ll"i", a.e;ricu::.ture an(l the
rood industr:f. Th'" S1tu.a.tion ie now cl:tangin,.. Md. the goverllll'.ent. has
decided to develop once again t~is ki~d of ~esearch by ORS~OM ~n its r~levant

oadie".

2.5.1 Stat!! ot: Rivel:' l40nitoring

The 1'egullilZ river disebl'l.:rge monitoring (in~lllili~g aedime-nt) is
reilJ.ized bY th", .krcbitect.ure.1 Il.:ld Engineering Servi<l/il>l Corp. (AEScl. a.
state aglmey wieh hu repl&ced th6 1'ubHe W'orks Depart_nt. W!l'ter Yel'l.:rboOKS
of Ghllu.e. a.re regularly published by 'this ageney.

The W&:ter P.ell<l1ll"cell Research Unit (1l:Fil'ro) of the Coun~il for rlt!ieutific
a.nd Itldnstri.u. Ile"earcl! testR} aa" cll.l:'1-ied c-.:.'t spedtic river surveys. including

_discharge meesu:rell!ents, "lfhid:. lilY" r"und CSIIl ....eporta.

fA. regular 'lls:ter quality monitoring e.:d.sh ~¢r the Vo~ta river en
lI'tations located on two major reservoirs: llj)l1WeWll 01: AkollOl!1bo <IJlm (Volt", Lalte)
and !!:POllg d8.la. TheSe eUiticD$ are s\!r'I'l!f1ed by i:be Volta Lake Research In3titute
of the Ul1iverBity of' Gh!l%l.a.

The WRRU carried o\1.t intendve malyti cal 'll\)r!t on some ri~r6, such
lUI the Denau (stu<Jy cOlllp1~&dl a:nd the l?re. river (ongoing study). The
ps.rame-tera an!1lr-'ed are tWo major <U.l'!menttl, the nutrients 8lld 9a:te metal.s.
'!'lle WRHlI laho:ratory .is ""'ll equipped wi. th lI.lI. atomic:: ",bsopption s-pectr<l\'M;ter
and. a spe&urophot""""""r.

'l"'..., T>1Stitute ot AqUAtic l::iology· of the CSIIl is in cbarge of tbe
pollution. ..-u...........:rs on 'ob." rivers ot Ghana, liut detailed in!orm"ctioll is
lamllg on this ~bity.

Tl.la Eny1.;:,'onmelrtal Protection Council 01' Ghll%lll. is in. charge o.f'
ooordinating the various activitie" in em"ironmental studies,

2.5.2 Major Concl'.llllons ~ State ot Monitoring

G!i&nll. bas been stui!¥ing riV"'-r bydro1ogy ll.lld river qu/lJ.ity for !ll~

years Md "umero-~s !l.dm1nist!"ll.tiO::ls are actively ltlvol'red in this i'ield.
The ..",,,:l....ti.:;e.l pot"-'ltia.l. h high a>:ld there are ..t leMt tbree 1.l>bora.tories
Vell-ElqUlppoiL tor 'Il'ate:r quelity =~1TSis.,

'.' The me.,iar lIOUl'ces ot pollution U; Ghe.nailiill riven come trOlll mining
{g¢ld, m&ngllXUl:5e lttj,l diamonds l. ti ..·~r. rubber and ..~¢-ba!e indus'tries.
T __ .. "1_ ". 1."" • • "
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At'rican regioQ. December 19SC. s.g.r....d tb.at the following riv~r5 'lhouJ.d he
monitored a.t the "tB.t~ons indicated belov:

River Sta:,:>ion~

Tano J10 ,;t;a.tion yet

Pra Da."boa.se md Kol1ongo

VoU.. K'pong !illld Me.

Ankobra Domina.s.. !>!lei Ankw"so

Denau Weija and Asuboi

""tmSU Oc:hereku

It Drust be uoted that t:'e rivex- O:f'in is !lot reported in the til.

a'llove Ust. 'l.'his river is a tributary Of the 1'1''' ri'ler e.od reeeiv"s 1l!uch
et'fluent from mining industries.

The river TlUl.<l :'OX'lll3 part of the boundarJ llet...een Ghana s.nd the
Ivol:"J Coast. This river has not been studied in the past because of the
lack of industries and poot" accessibility in the llIea. 'T\to stati'me vill.
hoveVer 7 be selected tor the WAF Regiocal Se.e.e: Progr&a'lle,

Ettllle::lts from tn.e !rooOD8O gold mines in the Ashauti region enter
~t.~ riV~l:' Pra by 17s::1 of' the d ver Ofin.

At J:lreaen't. the 1fe.t",r MS<JUrces Research Ul:I.it is in the p=cess
of' mounting I!. lIllljor WAter 'luality study ot thh river in connection .nth
salt-ve:ter intrusion problems encountered. on the ri"'lr a.t De.boa.si.
Discharge me6.sure"",nts are a.vaila.ble tor this river. &me sediment di"clle.rg,~

d&te. are Available for this river aot Beposo,

'l.'he Volts, river has been e:lCtensi vely studied..
required a:re availa.ble.

~!ost of bile data.

Oill(lJ;;e.rge measurements are available tor the l:'iver Auk:.obrfl as " ..11 •
as SC1l!e sediment 10M. disc:hcge dAta. This rb'er <lrains the iJJIlO:rta:nt gOle
lllining areas of Tfllrna. and 1?r..st~8.. A lllB.Ilg&nese mini" I!: industq- at ~ffiIta
uso diacharges to a. tributary of the A.ukobra.. ",ollution indices lIlCtlltared
ere <:YEl.lllde, BOD at de and nc.

Most o~ th" pollution in the river Densu bflein is due to high
population density. River discharge measurements. as ",,11 B.iI ",e.ter quality
measuremellta have been made , and a1"0 some se"lilllent discharge ",ea.lIu:rement,..

No water 'luality studies have yet been made on the fl~e~su river;
however, discharge mea.lIurements ha.ve been _de over the yee.:rs.

The 'fivers to be lIIMit.ored :in the Regional Seas ProgrS1'lll\8 (West and
_'\ J."-.': __ ' ~ .... ..: ..__ ,"... , ...... ;\ .........""'6.. .,.0'0'f'l"l Mf' l"'h~ il"nMMO" ~A.m", river '!e.no, Pra"
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2.6 TaGC

2.6.1 Present Status of River Mor.itorin~

2.6.1.1 fti~r Discharge

!t'!1" no.tiouill n..,tl«lrl< fer bydr<Jlogic o.l mcnitoring is partly tl'lker.
eaz-e of by t.h e fly;1ro10glco.l Division of the !'.ya"ll.uli e Directo~·ll.te {ll-inistry of
Mines, l!;(draulie Resources and Public ,Torks l, and the other hali" by OPSTOM.
Both these org&tliza.tiol18 haye pUblished Y'ilarbooks (tvo V'Olllllles of d.ata oefore
1911 pUb1is~etl. in December 1973 and JU!le 1914,.. second issue o~ de.to. for
1971-1979 ms;y be pUb1i"b.ed in 1981), Data exchange Letveen the l!;(drologicA1
Division !U'J(J ORSi'OM is l'ermaned. 'Pher-e is a. joi"t documentation Cer:tre.
FinllJ.1y. loca.l studies on the Mono river "basin 'llhich borders Benin and Togo
have been per~ormed by the too countries in colla.bora.tion with the support
at vardous internati011o.l consultants ead OIlSTOM.

Mr. KatRkoll, t"cbnj cal secretary of the InternatianllJ. liydro10g:i~A1
?rogrs=." tor Togo. also cel':l:relises .at<!. for the International Drinking
Water Supply &ncr Sanitation Decade. The different technological committees
concerned are:

- the Meteorol,ogical Service of' the Ministry of Transport
- the lla.ticna.1. BuX'e"u of Milling Research (Bureau l'IetianaJ.e <1= Rech<!-relles

!otioieres.(Il1lmI» and the llyd2'o~ogieal Section of ~. D'iI.lllleida
tite Direotorate of Rural Engineering to which Mr. ICatekou 1lel.ongs

- the Direotorate ferr s&>it.e.tio!: directed by ~. Nenonene from the I.finistr:;­
of H!!o.lt.h

2.6.1.2 Solid Discharges

B01id discharges ha.ve only been _ .. suz-ed in '1:1101 f'rmeyork of 100al
studies _de by foreign COl:feultants !U'Jd by ill<S1'OM, notably Mr. C\:ll~ani' s
-publica.tione.

2.6.1.3 Yater Quality

As for the solid discharges, the ol:lJ:y s.ve.ilaOle da~a CQr::'",,,ponda to
10cll1 studies such as those carried out by V.r. C010lllba!li t:N:>m 1965 to 1967.

Measurelllents of physical parameters, temperature and ~onilll.ctivity
are 50neti~s ca.rri'lld out. CIlemico.l data. are raNlly li.vli.i.bble. !Io~'ever,

in the :t:rlillletlOrk. of the stuil;r "Knowledge o~ the llAturllJ. emronment of Lake
Togo" bein.g carrie<l. out by Mr. Millet (CRSIOM) under the di,·",o:tion of Mr. K~cl:cu,

... progr8Jllll\" of clI ..mical ana.1ysis is foreseen. lfydro-biological analyses "
ere te be _de by Mr, Nenonlbe' 8 lle1';"i""s.

The state of tbe existing hydrological monitori~g network i. very
ea+;e-i"'l:i""+""'lt""'".L ~n +'n""" I"'I.t.l1"'.... hA!1(L the deve1anment Or 8,:1 e.na.lY'tlcal fo11Q"';-
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It should be mentioned here that M il1lj1o"tan't ractOl.'7 at :;>ho5pha.ta
el..-trac+.ion is situa.ted Mar the coast. Its imrAct on narine environment
should be pa-~ic~lar1y studied.

?",o~o5ed major ~iver$ to be mor.itored vithin the WJL~ progrR~~e

are the Hllho and the l.fuhO. this lut one being the bo rder.Li ne Kith Beni.n .

2.7.1 General Pres"utation

Over a.n arpa of nearly lJ.~ .600 km2, the Popular 3epublic of
Benin presents an app"eciable hydrological ne~~ork, including:

• t!1e river Mono b,hieh i s shared by thll! RepubHe or Togo)
- the river Oueltle
- the river Coutio
- the dver Zou
- the ,..iver Niger {'llitr.. its affluents Mekrou, .Qibo1"l1 and Sota)

2.7.2 state ot River Monitoring

Tne lllOl:Iitoring of river gauging net1ol'Ork 'i/O.S carried out by ellSTON
(urrtil receatly) and especially by the Dhectorate for lrydraulic Reeo\ll:'ces.
'The rneasurellleu:ta ere repo't"tl!d regu1s.rly llJ:l.d c-:lnstantly up-dSoted.

60me local litudiee are of real intere st. especia.11.~ those
raJ.e.ting to erosioD probltllllll in river basins or in are"" mechanically
cleared. But. it seelll£! that no cOI:l.prehensive national survey has been
undertaken in this field. Very serioU!l plans are Ul1-erway for tl:e said
studies.

Efere. as in the case of the stuilies of solid disc:r..&rges. nothing
va'-J important has been done. An&l.yses are made regularly, especially
in tile rieldll of:

- water quaJ.itj" Cor irriga'tion
water 'lue.1ity for pisciculture

• vater C!.ua.lity for 1l.1Jllla1l conaumpt.aon
vater que.1ity of' Lake :rol!:oue> Laguna of Porto-No"" and
vaters of' the ~O!ol' gr-ound ot' CO't',OIlOIL

The variou!! projects and scudies (can'ied out or to be CSJ:'ried cut l
on water 'l.1U!-1Hy are the responsibilit,' of:

- the Directorate for Water Resolll'Iles
the Water and Electrici ~Y' Company of Benin (60ci~t~ Beninoise
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the UNDF/FAO Agropedologr Project
- 'lobe N"tionsl University of Benin (:nra)
- OB8TOM

the Directorate of Rural EngillMring (Dir""tion du oede rural (DGR))

The lllbora+.ories of the Dire~to,.,,:te for We:t"r Res(lur~es of the SBEE,
of UND and more espeoially the one for the Agropedology Project, are squipped
to deal. with such ..."a.l.yses, but it will be I1g~essary to assiat tbe11L teehlli~all:r

""'d to reinforce staft and ell.uipmen:t.

2.1.3 Major COnolusions ~d Problems

The exi"ti~ network of disoharge monitorin8 is more or less
1'un~ioning. This llet'WOrlr. is insufficient. and it would be dnirable to
extend it so as to allov e. better appreciA.tion of' the problems.

The 1aOOr...to1'ies for Yater qual.i f;y" analysis are e.pproIlria.te,
espeoially the OI1e for the Ull'DP/F'AO Agrcpedology Project which hB.s just
been 9q-.u.m;Jed with an atomic a.'llllQrptior. spl!ctro-photameter. but det"rmitlAtion
of some speciti~ coustituer;.ta such. as pes':.icides ;rill be dirtic1Jlt. Presently
these products do nCit cause any problem. but in years to COIlle t~ei:r utilization
wil~ be ~re generalized and it wi~l be necessary to master their analysis.

The prohlem 0.:1' the pol.lution ot: .he eo&Stal we-ter,; 0.:1" ]l.oll.ill. by
p'!lospbs;tes from Togo and oil f'r0ln shillS is getting more three.temll.1! lind
causes great damage to the marine biotic rasourees.

2.8 tnGERIA

2.8.1.1 River Jisch&:rge MOnitoring

The Federal Department o! Water R"sourees is the coorlln...ting
organiam i.n eharge of colleoting hydr;:;logical data. tue to the t'ederal
status of Nigeria, the river gauging work is sometimes reaJ.hed lly other
adlninistre.tioIls: such e.s Ogun Ste.te. J:Jyo Sta.te or the Inlud Water Wa,ya
Dej,uu·tment in marge of river n~vigll.tion, ~a.rtiouJ.arly ~or the lIiser itself.

The Federal Department of Wster Resources is presentl~ :publishing
i.ts first Hydrologioal Yearbook £'or the yea:r 1918/79. 'EO'.ev"r, e. certail1
alllOuct of information found in this Yearbook concerns only the lister levels
and not the ",...ter discharges needed ror the li'esi> Af:ricll.'1 and the GEMS-Wa.ter
Progre.nwe •

-:...•

The Niger river, which hali' the greatest diseharge ~:pa.rt f're-m the
Zaire rh"er ::n the Wnt African region, is regularly gauged, lUld vater
discharges are available.

2.8.1.2 Water Quality Mcni~oring

There is no nation-vide vater quality mo~itori~s at th~ present
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till!!! • The lHlV1j t'Ol:ltlded l!l:lvi:l"O'Clllenta.l Pl€l:l:J1ing And Protection Division
is in charge o~ coordinating all York conce~ing enviro~nta.l studies ana
of: maki.tlg the app~ria.te reoommends;dons to the FeilJoraJ. Govem-.ent on "'lY
env:.rol'lllll'lll.t&1 IIlAtte.rs. '!'hilS orsaniSlt will, in i'lrl;u:'e -yo!a;rs, lliltmch sever..l
studies concerning ~..ter and sediment po~~tion in a~Aa exposed cO severe
l'olJ.ution such M the Lago!l LlhgOOl:l (:It1dustrhJ. _Ii urb&:>. vast",,) and l:~,e

Niger i1e~t(\ 'lIhere ohronic oil poLlution occurs and "'hie':>. i" e:>q;>oaed to :ne,Jor
oil spill. 40% at' all tile indl111trie5 in I1ige:t'is are located in La.gI>s
St",te. one ot tb.e scieotimtll (Mr. li'o<ieke1 of this Divisibn he.;; cO%lllei;ed
.. l!tuil,y J;Jf: the b.eav;r :neteJ. .;:c,ote,nine-tion of: the La.g<:l$ l"i'pon. -

The Chemical. Oceanogrllpfr'E Sec-:;ion of 'the NatlonaJ. In;;;titute oi:
Ocea.r:o!P'apby !lJ:Id Marine Eesearc;;' "'crk~ on Vliriou8 aspects ot' t;03.!Otal.
vater \lual.ity including the verE importe.nt l"goo~ r.OJql'lex 8hu"t;~d b<!tw~l

CotCIlOU (Bellin R~ublic) !lnd the Niger Delta. ~:'$ ~e"ti.>P pJ.e.nll to st.uey
the pollution at the !.ago" U!.scou a.n.d i" developbg labo:c8.tory tadlities.
So fer Do lltuiliell on rivers have been carried out.

The ICainji Lake Research Instit..te ir:. Kainji i" devoted to the
liJlmolocielll studY of thi" """jar At'ricBn rbservoir. This work h waitll'Y ill
col:ltlt~ion with the rbheries develop""","t of th" lake end the ""te::- ~llh
earned ou.t 'bY' this Institute (according to its ann~ai re,.ort) lnO"stl.Y concerns
the nutrients. Tl:tese statio!'!s, hO",(ever. are loeated far upll'tream tram ti:le
rive.r delta. snd dO flat ta.il:e i!1to ace<JUl'rt; 'the Bet>~. a ina-jor triDutm;y wuicll
reaches the :rigel' Ilovnstrelllll ot t":te Jl'Ainji Ia:ke.

The Minilltl'1" oj' Health has a "PeeiaJ. ..",,,tin!'> devoted to envirclllllllntp.
pEQblems: the Environmental and O<:!rnlPl!.tiOlleJ. ReaJ.th unit lnee.ted in Yab!!..
~he unit :arriea out water analyses on some rivers_

'l'hA!lre is no re!!Ulll:r martito,dnlS of lJigeriatl rivers net!.,. thdr mouth
but it IUlieu that it is pJ.snned. in 'the f·u:ture. ::<i-.r B!L!lin Authoritiel'l have
been !let up and ha.ve d.1:l:'e&.d;v racO!llllIlended to the r",ihn-al. Clo'le:rtll!ll!~ the
esta.bl.isbmlmt of at leSEt one 'W's;ter quaJ.i~y 1l\bozatol:'Y' in ellc!'! basin ,
tt has uot beer, possible to get i.n:to=ation on MY study' ot th.. Ni.ger ve.t,er
cllemistr:r downJrtresm frClm it'" cOIlfluell.c.., with the BetlUe. '!:he o~hel" Olll.J<)x
ri...~rs -..bi"h should. be tak.en ill.to I1CCOunt in the UNF.P RegiO::Ulll S<;I!.$ Prog""e.llllll£'
(lI'es'l: snd Cent.ra1 ,,"mea) llrll the Ogun, Oshun, Benin and erolUI rivers.

Due to the ~ilily groving Niger:i an bdurrtriel!l and, Pllrf,iculsrly,
the oil .tncustr:r, SOD'''' miuor riverB eM. be !l.ee.vil~· polluted >md therefo:t"e
cQT.IBtdtnte a llIajor pollutant input to the GuJ.f or G\:.inee..

As for other cou.ntriea 'bo1:'dering the Gl1.lf' of Guinea, ~iger:ia has
'" maJor lagoon 5;Y"lltem fed by ri~r3 during the rainy season aue by undeT­
gl'oUlld. _tel'S during tbil d:ry s"MOIl- The water retention ti"", in this
sY5tl!Om ",hich extend!! OWll' _Ttl tll.&n 2QO kllL is high. Moreaver, a ~o.,.

indu!ltriaJ. !\Del urn"" Bnuree of :poll'J.tiorl. u_ly lAgos city &J1J. He
!'lur~dings> is lOQll:ted on thill lI;,'ltelll Vb.ere b.ee.vy lJJetal po:;'lutian is
already very higp (soae riah present 4 time~ the merQU~ le.el accepted
",- __ """,,,t'\. ""'__~ _ .,_..:! .. __ #':_'l,. __",~_.l."",,",,, ..... 1,.., ,\".1.. -"' ..._ .... _"" .....+ ".:,........ , ..."
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2.9.1 Pr~:"!~nt Status of "iver Monitoring

2.9.1.1 l(t\:ter Oischll.rge

The bydro1o~~al eeetion from the I.R.G.~. (I~$titut de Reche~che

GeoJ.ogique "t M111i~r.JOeology and Mining Flelleueh Inlltit"te J of' the DaRST
(Directioll ~u~rale dlI 1& lleehereb.<! Sei<!ntifiqull et TecnniqueJGenerllJ.
Directorate tor Scientific me. 1eo:.hnologieal Reseucl:: 1 ill rllllponlllible 1'or t~e

1'i_r gaueme- ope:ra.tionll. ~ill gaugillg networK hll.!\ beel:! utll.hllllned by
OIlSTOM. This netwrk illl opera.tional {71 l.i_i_tric rla.tiOllll including
8 J.i1llt>igraphic IItatiollll}. A1.lll01lt 6,% of' the C_~on lIree. ia presently
monitored. N1J:llll!:ro'Wl detailed lIlOilograpba nave 1::eell pe:rto~d on river basins
by ORSTOM scientists. Amellg othen, one can quote the Nyong and eoa.st.a.l
rivera. 8en.s.Ka and Bwlllke eoun1;ry studies.

SOlid DisOhllrgElS were lIll'!:!\.l'J.lU"ed some years ago in 'tbe f:r!lJllework ot
regional IlI.OtIOgrs.pllillg (e,g. BllJllil13ltl! ple;tform) "bY' OESTOM. ~ese studies
are nolt completed, they have shOltll. high soJ.id dialcharges all compuell. to the
'iie6't and Centr!ll African average.

A wa'te}' q,uali1;y yearbook from South Cameroon bAg been edited by
OKABEST (nov DGR!ll') AAd QRSTQK u.uder the directiol'l ot Mr. Nu.h \mil Mr. Olivry.
Now. dwe to the re-orglUli'l:..Il.tioil ot: DGRST. the laboratories are llot operating
for a 1-2 year period.

other ol'gani::ll.tions such !UO the SUb-Directorah for Banit&.tion of
the HeeJ.th Miniil"t:r-y de have tbe analytical facilities but are not :presently
dealing ·.lith river wa.ter qua.lity. The SUb-Direetora.te tor Wll.ter and Sanitation
ot the Ministry o:t Mines e.nd Energy controls drinking e.u.d vast" vaters itl. eities.
It makes soee inspections (wIlieh e:re cOtlddered itl.sutt::'cient) ¢~ polluti!1i
induatrieJ. !l.ctivitie5. The Na.tional LTniversity is oondu.<::ting variou!! research
projects on 'later qU!!.ii'ty. There is a project en the e~tabli<il:lmlmt of an
illatitute tor water quality s.nd. coastal resources. Moreover, a labonl;¢ry
for the contrOl of drinking ll.nd. ",...at.. waters is toreseen. 'nri s J.a,bQrs:to:r-y
vould alEO control the qualh)" o£ petroleum product.s but this l&t'ter acthity
is not pr;!.llltU"lly- concerned with "pvirorul!el1tal. protection. 'l!'",,,!4AB (Men and
the Biosl?herei pe~ent secretariat coordinates the ell'lirOnJll.ental activiti"i
among t.he various ~ni8trations.

The river ya"ter disehfirge TIe~wc..rk nas been operating on a regUlar
basis for several. yeus. On "he other nanc , the river "....ter quality netlo/Qrk
vhich was vorking seae years agee (gene~al ny-d...-oehe -.'; cs.L parameters ~ major
e1ements, Fe, Mn 1 Al) I a present.ly under r-e-orgnnization",
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qU&.1ity. espeds..U:r by tra.pping sedintents, which CB.l1 a.bsorb polluta.nts.
Intensive agricultural development (e.g. augar cane 1 m&Y alter the va.ter
quaJ.ity in such a lIl&DIler that fisb mortality is sometimes obBe~d
(Mbanjok area). Point sources of organic pollution such as the Edell.
Baper f'aetor:l' llIU.st also be mentioned.

Major rivera proposed to be monitored within the ~AF programme
are; Nll'.&.lIl, Senaga., Nyang, N'tem and Moungp.

2.10 GABON

2.10.1 Present Status or River It.onitoring

2.10.1.1. Wa.t~r Discharge

Until 1977 tbe river ge.ugiug station network VIlS taken cue of by
ORSTOM 'IIbieh routinely publisbed hydrological,yearbooks until 1979.
Since 1978, this monitoring D.etwrk. has been integra.ted rithin the CEN'AElES!
(Ce1:ltre N",ticJnaJ. de la Recherche Sdent,itique et Technique/NatiOlle.l Centre
reI' Scientific and. Technologic!!Ll Rese"""h) vithin the fre.mevork ot the seetion
for hydrological. studies lllld. research,.! This sectiol1 has al.Seo perfot'llled
lIlClIlographic studies such as th&t on thE! Ogoone river (in press).

:."
2 .10. L 2 Solid DischargE'\! '\

Presently, there is no regu.lar survey 0:1' riwr so1id discharges.
lknn!;ver, some point measurel)le}1't!l ha.ve been earried. out in certain epe"ifie
studies. p'

2.10.1.3 Water. Quality

The CJlA.R (Centre Ra.tion&.1 Al:l:ti-Pollut:ion/Ns;tionsJ. Anti-POllution
centre) vnioh is under the DGRSEi'N (Direotiol1 ~eraJ.e de 1" Reonerche
SCie1:ltifique de l'Rnnronnenent et d& 1A Protection de 1e. Na.ture/Ceneral
Di~ctol'ate for 8cilllltific Research of'the EnviroDllll!xrt and the 'Protection
of Nature) is in charge or water 'l.uaJ.itiy monitoring ill Gabon.

Bo.........r, the CNAR does not ha:ve its csn labor"tor:l' but requests
the anaJ.ytioeJ. oftice of the Ministry of Mines to carry out the ~sJ.:rsis.

The CNA.R nas reeently been created - one of its projects is an "inven-tory
of polluted. a.ree.a in Gabon and their degree of contsmil1e.tion, this proj ect
Illl1st be I'l.Chieved in 1981. For the wlllent. river vater <tusJ.ity de,t.... are
soanty e;nd there is no regular survey.

2.~O.1.4 Major Con~lu5iona and Problems

Follonng a re-ol'ge.nization, the river discbe:rgelO monitoring ne't1'ork
is oper"ting nth limited "",ana e.nd the r"ading of limnilItetrio atationa
is no Longe.. performed. The tle:tvork re-argani",ation vil1 be cOl:l}lleted withi!l
t\lO years. Me.in:ly :1'01' nnanc1!!Ll z-easeus , there is pTeaentl;y- no river ...,,;t.er
q.ul!L1ity net-york. 'rhe ms..icr sources ot e.gricw.turlill pollution are restricted
oring te agricuJ.turs.l pr.e.<:tices. The nUJllerous ail bore-holes ~d the re-fineTY
projects near Port Cletrti1 l'@resent a. potential pollution acunce for coastal
vaters. In the whole south area ot Oggane end in the western part of' the"'""'u_""_.. --.~_ T __"- ~ .. ~ ...... _ ....... _ __ _,,__ •• ~_ ... __ } _ ... _n"~_""'~._""' ' -- ",-_,,!_-- _._----
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The proposed major ri--ers to be monitored within the WAF Regional
&"as Progrlm1lle are the fo1lowingl Lcmo , Oggone, Nye.r.go.

2.11 CONGO

2.11.1 Present Status of ~onitoring

2.11.1.1 River Discharge

River gauging moni~oring is performed by ORS~OM.

yearbooks are pUblished.

2_11.~_2 Solid Dis~arges and water Quality

Ky dz-o.Logj,cal

So flU" the northel:"ll part of the Congo does not bave a.,¥ sigei rica.nt
icdustries and it is suffioient to control the river solid discharges. Water
quality YOuld be 'Worth monitoring in the lfuriIou-lIiani river '"moh flows through
e.r. industria1i~ed area.

There is a river gauging station upstream of 3ra~~aville.

AJ.thot1;!;h three laborfl.tories (Mining Semee. Wa.ter Department,
ORSTOM. Public Health) are able to a.rrn1yse IllOst of the GEMS-I·TlJ.ter de'terminanU,
no institution is presently il1vo].ved in Jl. regu2ar survey of _tel' quality.

2. 11. <: M.a.jor Probl.e_

The%'<! is a. need for qualified personnel. rond additiotlal equipmel1t.
The COngo (Zaire) river, 'll'h:idl is tbe bordering :oiver with the Republic
of Zaire. might be studied for 'Water and sediment through an intergovertllllental
project with Zaire and the Central Afi'lcan Republic, but some difficulties
have to be solved- betore a.¢hievin,g this eo-operation.

2.12.1 Present 6tM:UE of Monitoring

2.12.1.1 River Discharge

~drological yearbooks on tbe Zaire r~ver are pub1isb<!ld.

2.12.1.2 Solid Discharges and Wa.ter ~ality

There is no specialized institution in charge of wa.ter <i.ualiocy
lIlOnitoring. buth there is So vater quality labora.tory in Kinshasa. Several
sedimentologiee.l studies have been conducted, especieJ.1y by the H;rdralliical
Labol"e:tory of' Ger~..hout; (Be1gi=) and t:'1e C"fltral La'horatory for Hydraulics
{La.bore.toire Celrtal d'llYdralliique de FriL"lCe (LeHF)). ",

2.12.2 Major Problems ~ ?rojeots

A problem of" se.mple conservation exists O'o-ing to. the distance
between the Kinsbasa laboratory and the Zaire rive;r lllOuth (350 1<ms). An
inventory of polluting industries has been esta.hlished by a UNDP!UNIDO
consultant survey. The implementation ot' a s8.lllI'ling station At the Za.ire
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3.1 Overllll Finding" and Conc1U$iol:l$

The toUowing countri." participated in the ~t",~: Senegal,
GtIlIlbia, Lib"rill., lvoJ!Jl COll,lilt, GtlOO1a., Togo, ::lenin, lfigeria, Cameroon, GB.bon,
Congo, Zllire.

3.l.1 Pre"'Ult St..tWl of Rive.. I',ooitonng ct Wstel" Sediment
Dilleh&'l"ge and Wa.ter~ity

Annex I providell iii ol.aniticlltiQn Or major rivers of ,relit AMell
according to drainago: ~lile. and diach,...g<; and Annex I: " li"t of ""l",ct"d
rivera in Went Afriea indica.ting tor eseh ot ....he :river~ the a.VIlilabi1ity of'
data tor "'...t.... discharge, sediment di"charge Wld .......teT chemi"try.

The following eonclu.eiona can be dre.wn 1:'Nj", ,\nnex II: ot ~'"

41 ideutif:i<!>d. rivers for which the at..tu.$ of monitorinll i. k.nown, 28 have
loug sequeuees of l'iver diaeharll'- data; tor 34 of'the lU. rivers no "edillO'nt
data ll.l:'<!> avu1ll.ble. No water chemillt17 da.ba. U'l ..vailRhla 1"or 30 of "the
41 "ivers.

3.1.2 Global W"tel: Input from, til<!> Afri"ll.l1 Continent to the Gulf
ot Gudnaa a.nd .AdjMellt !leiiooa

, The e.vere.ge long-"te:rm lmtel'" .input trQIlI 17i~ to the Weet Ab'ioan
S/laB is around 80,500 "ubi" m..et<!rl! per 1I1lKlQll.4.

The det&i~$ of the ;tell<l:J.y ~t are s;l.V<m in An!Ie.x VI, 'l1tJ.i~e An!Iex' III
provides a: catalogue ot: riwr we.1;er ullIcb&rg6l1 'Ily eowrt;ry

3.:!-.3 ElltimAtion of Sedil:eut md PQll1.rlillll.ll Input. to the West
At:riean !leu

In vi"" oj' the scarcity of 13.1l:t; (see' pare. 3.1.1}, 110 "'.lIJlotllLble
&CCll:rll.te <!stillla.te ean be m&de of eit.her total. sU!tl?"ndad SediMl'lt input or
total poUute.nt input by riVlU"S into the W...,t And Cenw'll. Afrielm ""vi.l:"Olllll.en'l:.
The dllt;& thAt Ilre "Wlilll.ble .!l:t'e lliven in Annex V for ",1'7,,'" sediment Maeha"ll""
and An!Iex IV for river 'l.t!lUity, both by eotmtry.

3.1.4 lfe:tiona.1 !nst:l.tuti(lns e.nd Lt.bore.tories Ul;\<1l):rtaking River
Mon.itaring !l.l1ti Water Quality Ana1y~is.

A list at n&tional institu.tioos is given in Annex VIII.

The majoritr of countdes bave tbe minimu:ll equipmeno tor il.et<!lrzini:ng
tIll:1Umental :l'1l.rs.meters Qf 'bllildt ud grey li"t" m.t ar'e tll.C.i.ng aerio..... prople!l1<>
Yitb. reSt'l.t"d to the ",..ir,t""""ce of the equi'Dl!l"nt. shortage of qUAlified .
manpon!:' 1I.Ild. M<!>'tIll!.U 1.'lln411.

3.2 aeecmmandAtions

~ re~ommQnd~tionli enumerated hereUIlAer were developed by the
l'nP/A:t.in# r;r PY"'MA1"'T.A 1m u'RiVA'r" TY'lnuT.F- to th@ W~~t; ¢nd Cantral African Y,uine
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3.2.1 Selection of Par~ters

It is .... commel'.ded. thAt every countiry select the parameters from
those 3clected tor the GEUS-Ws.ter Prog",,,,,,,,,., and the Regional Seas ProgrEllllllle
a.ccording to national aeeda and :;>o8aibilities.

'l\be parameters most :t'req'Jent~ r-ef'er-r ed to e.:re essentially organic
pollution indices. different U'tals and pesticides.

3.2.2 Selection of Rivero

It is recotlllllended to llIf!asure in p:riorit, the vater q1.lA1ity of
those rivel'g tor 'lIbicb t.ne dischargea are knovn in order to set Uk' mass­
balallees cr llOllutan1;iI discb.arged illto the aea".

It is reco_ded th&t slllll.1.l rivers vhich are known to be bigh:ls
polluted are also included in the WAF programme.

3.2.3 Looation of SaMpling Sites

It ill recommended. that "!r&ter qUAlity and sedinleut mea.slll"ing statio!!s ~

set up immedia.tel;y upstreiUll ot tl:.e z.one 01' See: vater intl:"U.Sion, taking in1;o
..ccount the po""ibility of acoess to the station.

It is recommended, 'llbell rin"a di"eh=ge to the ~ees l>1!rougl:.
Mast8.1 Lagoona And tbese lagoons :are seriously ;>ol1ut.ed, speoi8.1 pilot
project" should be set up to 51;udy these areas.

It ill reoolllllleIlw:d the.t the sBIIlPling t'requ.enc:r, for the purpose at
the WAF projp:llllIllle be at :Least cnce a month. wit" higher frequency' during
the fl.ocd seuOZl. in particul.ar for the determina.tion of particulate pollut.ants.

It is rec=ndA!:d that to" the "eu tutw.-e the sampling freql1ency
be dependent on acceisibilitY' of the me4lluring sta.tiol1.. the prevailing
diff'ieu1ties iu analydng give" par..",.,ters and. natione.l prioritiea.

It i .. recOJlllllef.I<:'ed that each institution "O!!tinua. in principle.
to use the method they are temiliar with as regard" pre-1:reatlllen". treatmen1;
and a.ne.ly"is.

It is reo()!llIl!o!!nded to st8J1dudille the method tor the pre-tnatJ:ll!nt
ot aamples: tor erl!llijlle, tiJ.tering ray water through 0.4u yore size 1'i!.tera.

It is reoOllllll"nded to undertake m intercOlllPari sOO exerciae !I.TId:o:·to
provide standards to laOore.tories in the regiol1. <4

It is recommended that. ......ter qUAlity ansl.ysis be aceom;?a.nied by
the deter1llination of polJ.ut4.\lts in living orgwsDlS used fo" food Qr other
organi,,,,,, th..t OWl be used as pol~ution indioators.

It is l.'ecollmended that the llleasurement or BOD 1:1" carried out in the
.,.. ....... .:"''"' 1."+ ':>?O(' -f>,.,..,... +h_A tl~V<L ~.,..f"1 t'lM- Q"'''I''I't"-rl';.,..o +.~ ....,...;+-~1I";Q 11l:.n in t"hp
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It i. recOllllIle.nded that tinendllJ. !!.id be giwn to inaividnal countries
to llJ..lcw them to purcluLlle !l'lq1J?leente.:ry M~sis material. ot' &4<!iticmeJ. materieJ.
tor !ll1al)'oill& specific p&l:'UletUI, nther till"'" l.l.:Ung f'unds for the ea'ta1>liahl!ler.t
of reg;icll:lal e..n1;;r",s ,

3.2.7 Intergovernmental Co-operation

(Rec. H) It is rac:ommended thAt. t~ing into account the il!IportllJ::ce of the
Zaire river, lIhich repregent8 a.bO\1t 50% ot: the total riveT discharge into
the Weat African Seas, an il:>teriQVEl:l'l:l:mental project be launched by the three
m&in Ml:rJtrie!l of the ba"i", (Central A.r.rican llllPU'oli", Za.ire tmd Congo \
nth the aid ot interna.tioll.a1 organizations.

~:" "\

( ) (Ilee. 15) It is 1'ec:ommel1ded thAt tr.u.ning 1,,; llI!I.Ile a major objeetive 1x>th in
the~k ot the a_sienal SeAl! Progr_ s.%lQ. ill GntS/lis.ter in par-ti"ul.m­
at the md/lle tec:hnieh.n Illftl in the 1'iel.d otlnl.ter cl::lemstry.

(Ree. 16) It ill 'l:'eOOlllWfnilAlil. thAt trainiug be 1!I.lso gpecifica11y di..eat<l<l. to~ ..rd"
the :l)1'01>lelUl oo%ll:l:li'cted with the llllI.illtean<:e of e.n1!l.ly1:ioaJ. e'l.uip:m.ent. Tn"
Seientitic Inil'tJ:"l.llllent Centre in Aoer.. (Ghana) could be utUized u e. bue for
tllb typ<! of training_

(HM. 1 rl It 11 nCOIlIIlIel1l1l111 the.t UIl4BCO publbh .. reg--~ "'''''''lktter regardillg
'iJ!l.ter quMity in West IIlld COlltrllJ. A.r.riaao. countrie",

It is recolllllllll1Md to la\ln"h pUot projectB to !rtiudy the chemieoJ.,
biolopc1!l.l. en:vi:t'"Ol:llllel1tsl and. econm" aapecls of lagoone., in pllrl:iculllJ:'.
in the e.reall 'llbicll are seriously li.t':t'ected b:'f poliutiOll such as J.aepOns near
!.«goa ll:Ild Abid,j an !il1d tbe utus.r:r ot the st. • .rohzl ri"Ver in Liberia.



ANNE:xE 1.

ct.AS5llMEI'l'r IlES l'I1.INCIl'ADX FLIiJ.lWS llE L'AI'lllQtlll DE L'OIlEST (l)
CLASSIFlQAnON OF l'I1.INCIl'AL ltIV1m.S OF WEST A.l'IiU:CA (1)

Par ardrA di~rc1saaQt d~ bassins v~r4ants

Accord:!:n(l; to decreasing drai1l.ll$e area
Par ordn. decro1asane de. d'bit" Cl)
According eo deCreA81Dg water discharge

Zaire .3 81.2 020 (kll1.2.) ZlI.Ue : 40 6&0 {m3! ",}
~tl;1!r 1 125 000 lUger 8 $00
SlInf.l!s,l 441 000 OliO""" I; 758
1101e4 39a 371 Sau.e.ga 3. 060
Saloam Casem@n C4 268 000 cro.." 1 557
OgoolIoi 205 000 Volta • 700 (4~

SllIUlS'" 135 000 Sl!nigal 774,.\ Band.am.ll ,. 100 000 (2) Sa1oull> c.u__ca 695
.' " SlI8l1andra ,. ao 000 (2) I:.anburi! 583 (2}

Oaim" 50 000 Ny_gll 511
Croali 48 000 Sana4..:" ., 360
Ntm 33. 000 l'ra 21>9 ' (2)
MQlUI %2 000 Neem. zae
Nyaqa 20 000 oand.ma 285

• Nyong 194 (2)
llou cl"'!lillis (dotl~lIIs II l' emboucbura 1D"onl:lllasj Oa&ne 182, lIot Cl.....lli:f1ed (u.nll:nowlI total d'ra1ll.qe u ....., 'l:.mo 146 (%j

,! - 110
ira ,. 13 000 (2.) 1I'....... 61 (2)
!lyons: ,. l' 000 (2)

! ' ]tI)Uo\ll:i! ,. 16 000 «2) Non clase;;s - not elaaaif~rauo '" 16 000 (2)
me-. '" 2 So.O (2) COl'lIlICQfIlO '" 2 500 (2)

"

..J (1) ell clus.el:lI:: U1: l:':t'OV:£sotr" puisque de _Tl~BUX tle""es n'011!: pu 3\;r" pris ell.
cQIIlp.l:e I'lll:' lIllUIqUe de. donnliea
ih1a clus:Uicatiol1 is uot def1Dit:1ve all a Ilr"'lll: =b",r of 10::1._..... are lIdseillg
du.. 1:0 lack of dal:A

(2) DlObit lOt:. baallin VUlllIl1t putiels (d ..rr.tiilre I'ltat1nn de js.ulleilge)
Partial dillebarSG or drainage Area at the last @an~ing 81:&t1on

(:'I) Val'Ull:ll sur una lo"!l:'l'\ l';!.rlode - lOllg-tel:1ll "ver~"

(4) 1 260 m3/s de 1936 I 1963



L.ISTll DES l1LElNES S;:UC'!101;NE:S DANS I. 'lI1'llJ.QUl!. Dll: 1.' OUEST {l}
US! OJ' SELECTED RIVERS III \/EST AnICA AND STNl'E 011' MQt::ITOllING (1)



PAYS
COUNTRY
Cd river
,""uth)

Debit
!lat"r Dis"n..rlle

DONNEES DISPONIELES
AVAILA:ilI.E DATA

Charze Solide An.UYll<> de 1
Sed1m4nt Di5c~~rge ~ater Ch~,

NlGEIUA (1) 01O'JU 0 (I (I

O..hun 0 (I (I

1>1g"" DC: (3) m (2) (J) (I
Crosa '" 0 0

CJll:lE1l.00li (1 ) l-."'kmn x (I l<

S"""ga ""'" = ""!*:lUll&O ""'" 0 0
Ill/one; = 0 ct
Nt_ ""'" (I 0

GAllON (1) Como 0 I) 0
OgoOl.l.i = o I)

Nyanga xxx o Q

CONGO P.R. Zaire :ce< m xz:

u.IRE (I) Zaire ""'"' xxx :D: •

ANGOLA 11b>:1dgll o o 0
Cl,l3.l1Za (J 0 0
Cunene 0 (I 0

TOTAL = 28 2 1
NlOOlER Xl( S 6
01' :It :3 0 4
RIVE:llI! 0 10 34 30

41 41 4l

(1) Pays representas au reuni"n d'axperts
Couutr1". represented at expert ~"ting

(2) Valeur actuelle ±ncannue - present day value~

(::l) Period.. d'etude inconnue - period of study unkDown

(4) Pas d'informacions lur de" donnees on jo'nvcler 1981
No information on data in Janua=y
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ANNEX III

CA.TALOG1l1! DES DEBITS LIQllTIlES pss 1"I.E1JVES

CAXALOGUE OF RIVElI. WATER Dl SCIlAll.Gli:

If for a e..rtain ~:l.vu no data U~"

1ndi..,atec1 it lIleans that. in JauWl.ry
19B1 no uta ",..r .. r ..1UI1.l.y Av..i.la.'bh.
DaCA may, ~i.!ll: and >rlll become
AVAilAble.



cOUN'I'IH -1'JPl:l Slto:GAL

------ - -----_ _- ,. _- ------ _ _--~ --- -- -- - -- --~~------- r -- ----- -- -- - _ - - .

----------~ ------------~---------------_ .
. 8alt.. l

b& 21>
~'.l'A'l'101l ..' ...
t:O[ll!l
IIA I' NlIMlIt:n-HIlMEIIO liE Il~Fillll!:NCE _. _.. .. -- . ,... . .....
l.JI'I'I'ruo"~ If .~~_•• _... . mn • J.tl:3l"L l-_":5'l'JL . .
MIllllalll)): II: __~_ "_'_ "'__._.__~. ...u.]Q'\ol m .12=-a'I'IL_....._ ....
'carA!. IlIlUNAlJP.: AIlt:A...,ull~m'Icn.

'1'1l'I'AU; 011 lIASl.lltl (k<ll ) ._.... y.! qOQ_. 41,1 PQg
DRAINAGE ~ll~A A'r 8'l'A'l'lUtl-

IlUl'!:nrtt:u: A 1,1. il'tA'l.'IUtl (k..2) __._ ... ,.2!!8 909 __ ~l$ 900
DIIl'rANe H \'0 MOIl'fll-UIS'PANCIl:

A I,' !~l-IO()IJ()lIl1ltE (kll) __....
!l'J'A'f!ON AVrI'l'IlOtl-UIU'CUOE

0): 1.11 8'1'A'rIllN (m) _.. ...•.--_....

--------- ..._--~-------------------------

tllI'I'Ell DJ,1C f1AIKI E-Il U;Ul'r
) -1 -1-2

M.S (l.a .kru I
1

II
III
II'

V
Vl

VIl
V1l1

IX
I

Xi
XU

'." _ _ .

OIl5f,UVA1'IDN I:'J~1l10D-



(;OIlIl'l'IIY - I'll Y(!

IIIVt:n-nEDVII (JUlY)

S'l'A1'lOII
(J(lfl),t

lUll' Hliltn";ll-NU/lf;rlO llfo IlJilr811j,ltlCI:
U'fI'I'UO!: H
WIUl J'rDDli: I': \
'j'O'I'A I, _ llHIfAG V; Allti;A-Blll'SIl"IO If;

TOTAL~ DO 8453111 (~.2) _
IlIiUNAQJ,; IIIlEA AT ll'I'A'l'I(lll­

/illl'f:JlnC If, A LA ll'l'A'l'lOH (kill;.!)
Dll'lTMlCE '1.'0 HOIl'l'lI-fJIS'UNCE

A I,' EHIlOl.lClIllIlE (km)
s'rA'I'ION Al.'l'lTlJDE-AL'l'l'rDIlE

m: I.A .'l'!'A'I' r(lll (m)

QUINEE

---------------------~

GUINEE-BISSAU

r------------------

_- N " ~ _

WA'l'E/l IH8ClIAll1IE.llJi:IJI'l
} -1 ( -1 -2

ill.8 1.D .k. )

I
II

111
IV

V
VI

VII
11111

IX
X

Xl
XU

... -_ ...... ---_ ... -~ ... ,...... ---_ ...------ ......... ------- --- - ...------ -_ ... --------_ ......

ANtlllA I. lil::AN- HllY EtlIH~ AIlrJU"I.U1 ,

Of15lCl/\1A'[' lOll !'I'~l1 Oll­

1'1:UI0i1l'; [I' nIIlH:flVII1'WlP

--~------~---------

I



COIljj'r11 Y-I'AYS. 8IIi:IlItA~ONK !IIEIlIli.-LJ:OllE

--~----------------~--~-----------------~--r-=----------~---- r----------------~

-------------------~------------~-----------------------~----~------------------

S'I'JlTI0N ~" _..... ,
CO(}I~

HAl' I.UHJl&Il-IlUHEIIO Jli: Il£FElll!:lfOE ---, ,- ,.,.,
I,JI'l'I'J'UIlI: It
WNlU'.l'lIIJ I: £:
'l'O'ru D1IUNAllE Ala::A-8UfEIlFIO JE

'fO'l'Al.I: DII J1AallIN (lon2 )
DllAIliAllli: AlUlA AT S'1'A'I'1011- :2

8U1'EIlI'ICIE A LA ST,1.'.l'1Ull (kill) ,
DIS'rAHeE ~'O ItllU'l'II-DU'I'ANGE

A L' ~:HnOUGIIUIlE (k.. ) •••n,_, ._.......

oS'fA'I'lON AI.'I'!'l'UDE..AL'I'l'fUDE
D~~ IJI jJ'l'UIOIi ( .. ) --... ----.-..--

ItA1'Ell lJIlltillA IlM:-DEIWl'
} -1 -1 -211\." (l.n .l'm )

I
II

III
IV
II

VI
lin

un
IX

I
H

Xll

... --~,-,........ --

--------------------------------------- ---------------------- -----------------_.
ANIIllA\, liEJ\Il-HO'fEtlNt: AHflUEJ,J,E

UIlllF.llVA'rlON 1'.1:11[(1)-



\J

C1J1Jtrl'llj-I"U" Ullll.liA LEONE &lEBD,. LEOn

----------------------~-~------~---~~--------------------~----r------------------

1l0ll

•
----------~---------------------------- -~----~-------------- -------------------
:;'tA'l'lON _
(:OOE
HAl' llUtiIlEf!-NUHt:l1O IlE Jll':n;Il~;nct __ . 00 -- .-

J.A'rlTUll£ It -----.-.----.---- ...... . . .•.. ....•. ,_,.,. , •. _" __ ".
l.OIlGITUDE: ~~ _m ~~ ..__ _ •••_._._. _

'l'lYI'AI, D11AINAGIl: AllgA-SU~I'.'llnGU:

'fal'AU: Otl BASSIII (k.... ) .-_.__. ,.",,__ ...... __._.....

nIlAlNAm: Allf.1I AT !l'l'A1'IOrt-
!llJl'.~llncn: A I,A STA'rION (k..2 ) ~__..._... .

IH.sl'AllCK TO HOU'j'I!-IlIS'I'ANCE
J. L' KHllOUCIIUIl.: !kml .. -

~TA~IDH A!~I~UDR-ALTI~unK

m: J.A S'I'ATION (ill) 'mm' ----.

IIA'rl!:1l IlIGCllARiH:-OEhl'r
J -1 -1 -2)m.8 (l.a .k..

I
Il

III
IV

II
VI

vn
Vlll

II
'l

XI
XII

____~~ ~ ~ ~ w ~ ~ _

OO:.lElfIlA~lOH J'£llfO/l­

flr.~"llllH: 1\' illifl~~'I\fATron



COUtl'I'IIY.I'UJ.l LIB£QU

-----~-----~-~-------~--------------------~------------------

:!'U'fltlW .'.
COIH~

HAl' NlIHBt:Il-NlIIU:UO IlE IlErEIlr;:r;C& <>_

1.A'\'lTUPI!l II __._ m» .m _ .
LOfi(ll~lIlHt & ,~_~ . a. •••• •

'rO'1'Al, IIIlAlIUlll AIlEA-811~EII"lCI.I:

T(~I'AU; OU 1\.\8SIN {lu" ) ..__....... -- •. ' _ .......- ......
UllUIiAOR AIH:A AT STA'l'IOll.

IIUI'I'JtnCH~ A LA llt'A'S'ION IkIll2 1 .__. _
D1:l'l'AIICE "0 HOU'l'II-IlIB.'I'AlfCI

A 1,-EllllOU(:lIl111£ (kId _,__ n _ n

fl'I'A't lON A1,TI'I'UD~-A11t'1't'UDE
D~ 1-" ll'I'A'1'lON (Ill) m_

LIBElUA

i-----~-~---------'

C,,",,11y

............. - -- ------- ----- ... ~.,,"--_ ...._-~-----_ ......_-- --_..........._--_ ... _-------""'-"....- --- --------_...._-- -_..

wU'i'm DIllCIIAllflE-IIEUI'j'
J -1 ( -1 -2)

,Ii.$ l ... B .km

I
11

III
III

\I
VI

VIl
vr n

IX
1I

U
XII

,-- -- ,.$_

---_ ,...-- ~ -------------_ _.""-----_ ------ ------------""' _------- ----_ _--_._-----~--

OIl:U:IIVA'lIOIl Pl':lIW[I-



--:-:::.. --- ....;--

con ll'IVOIRB

------~-----------------------------~-- -~------------~--~----~r-----------------'

!laYO Ba ....Alla

----------r--------------------------·· ---~------- ----~-----

59

1311,62, ..

!l'U'nON __ .._. , llalqllUlolI ,. 'ljaallallt Bl;'l
COOf, __,_ " . ..A.. It:! 41.
HAl' liUHn.;rt-liUHEIlO OJ:: IIEFEIlEI1C8 _.__ .. _. . ,_ , .
LA'I']'rllDE If . _•.•,__ . . ,. _ .... ' .. . 5° 5'1' '11 . 6"00,-- - ... _.. It"-lt ,.. ,- 'w- , ito
I.OllllITUng .J ._. .._.. ......,....._ _. .__".... , ,__....9... ..__ .. _..§.

'ro'!'A, r, DIIA 1IfAllE AII£A-Sut'Il\Ilj<-IC rs
'l'lJ'l>Al,.~ flU IIAStll1f (k.,2) ..__

11iIAlNAa[~ AIU:A A'r S'rATION:"
8U1'.;nncu; A I,A B'l'A'l'IOft (kIl2) ... . .... ~ 600

DIll'rANcE '1'0 1l0IlTII-IllS'l'UICIol
A L' EHI)OUCIIUIlC (k,,) _.__

!.l'l'A'I'lOlf ALTITUDE-U'H,rUOE
DE JA STA'nON 1m) ---- -.-.._-- .

-------~------------------------------- ---~~~~---- -----~----

n __ , • __ '_"H,,,", . ... .. ~ .... _._, "

\lA'fEn 0 ISGIIAnn£-DEDI1.'
3 -1 -1-2

m.a ll". .km )

I
11

]11
lV

lJ
VI

VU
VIII

IX
X

xt
XlI

---------~--~----~------------------,~~ ---~-------~---------_. ------------ ------
21 0' 10,2•• 61,'1 (O,n 285

009 &11 ""''1.' iON rt~IlIOO- 19'/8
•

195



G(IUN'I'IlY -PAY Jl 'roao '1000

----------------------·r-----------------
III Vt:Il- !'I.EUVI: (liEF) 11..110 Mono

....__ .. ~~ O(l

2Q 100 'l

8TA'rIOt! _' .... _.,.. . T~t~toq 00'1'1
coni. _... .... M ~'1"O A~ :
HAl' NUHBIo:Il- NUHli:1l0 DC REYSIl£NCE -~-.---- .. _ ..--.
!.AU'tUllE H ' _._.._,, u ..__ , , , _ ,_ _. _ ~?:Ol. Ie 0,,:1
WNaI'.l'UllE E: •__ • ._. •__• __... __Q.i_ ;g' .J:_:~"': ~ 01 ..

'.l'OU I, DIIA I1WIE All~::A-f1U~tn PIOn;
'ro-tAJ.!" IlU I\AStlnl (km ) .-. ... _.

LlIlAINA<H: AIH:A A'r 3'I'A'I'tO"-
IlUI'F;IU'WH1 A LA S'fA.'l'lOli (kmil ) __~ _

DIS'I'AHCS '.1'0 HOU'j'II-IlUI1'.lHC.c
A I.' EHnOUl~IIUIlE (k..) __..

STAtION AL'.l'rrUf)!7,-AI:lrrUllE
01: LA 8'j'l'l.'ION (m) ,- ----.

I
n

Ul
IV

V
VI

VII
VIII

IX
:x

Xl
XII

AtIJnlJlL m:AN-Hni£NtI~ Atllfll£I.I.~ u o.s (.5.')..4.2,~

1951-19" I_ 197:



Volt.

allAH!

...._._'2~ .Jl-L_
394 100

r-----------------

llallohi (B.
i.!< Ot>()l

0",°'12', if
"/)Q(I 06'-E"

I---~----,_··

Pra

GHANA.

22 710

COUHTIl\,-PAYS

\ ;

1
I

---------------------~-----------~-w-1--·-~-~~~---------------
I

. '1
-------------------------------------~--~--------------------. i .
~1'A'I'lON I llabolUli
CODE ______=-:..:=--=-:'l-:--==a'i·'iaif..·.=..:::...:.~_
HAP HUUSER-Hl/HERO It!: IlEFEnEKCE ' .. _
rA'I'I~UD£ N 05 '08" H
WHatTUDE & • 01 u 32' II
T~rAL IlnAINAGC AnEA-suEERFICIE

TO'rALE OU BASSIN (k., ) ~--'- _
DIlAIUAlIE,AIlCA AT S~ATION- ~

BU~ERFICIE A LA STATION (km ) __-._.
DIJlTAHCE '1'0 HOl/TIl-DIBTAtlC.E

A L' EHDOUCIIURE (Iua) .-.•--_. .

ST~~I~ ~;~;i~~E(~~TI'l'UDIl ,_~_- ..--.£!.!,--._.--_-.,..-"
I---------------------------------------·-T------- -----------
I

WA.f£ll DIBClIARGE-DEBI'l'
3 -1 -1-2m.a (1.8 .km )

I
II

[II

IV
V

VI
VII

vrrr
IX
x

XI
XII

, .. 43 ..«(l.ll
48 (0,1)

110 (0,3)
380 (1,0)
92,0 (2,3)

18'10 (4,7)
4930 (U,S)
5120 (13.0)
1310 (3.3>

240 (0.;,), . ,__________________________________~~--~M~_-~-.~~~- _. __ ~ ~ ~ ~ _

OASEIlVA'rIOH PEIlIOD- ~__ ... ,.__• 195It,-1~b8 J.??3-1?'7;
P~~IOD~ D'OBSEllVA~ION

193;,-19<;3



COIlN'lllf-I'A1IJ.l

._-- --_...----_.._-

BEll1M liEN IN
____l~~~tXJ ~__ r--:iPcbaWAll--- _

RIV£Q-FL£uvE (REF) Mono

22000 50 00

zi. 200 31 980

lOt>

-------------~--------------~-----·~---·-T~
----------- , ...__ ...._....

10,9Q CO,} ~,50

_. .I!. ..ult {Q..l. g .,~

}.42 (0,1) O.?}
%.,} (0,1) 0,%1
9.~4 (o,} l.~~

_~?,90 (I,}) 2}.~O

11::1 (",~): 29
%}O (ll,})~oo (
bo} (11,5)600 i
;91 (15tb)~05 i
205 (5.~) 70,10

%0.10 (I,ll: 8,'78

AHllUAL lIEAH-HOY EllliE AHtlU£tUl 1M

onSERVATION PERIOb- 1973



OOWl'l!1\Y-PAYS naDIA

--------------------- -------- ---------
RIvD-nIDVB (REF) _MER

----~-----------""""!''''''''---
--:::'.,...--",.:""",._-, ------.r-"':""

S'rM'IOlI' AllOlI
COOl:
H.\P llUKllE1l - lIlOO:110 .ox REFlilllEIlCl!:

05°32'.LIll'l'l'UDE B
UlliG1'I'UIJI! II: C«i°31.'1
1'al'AL DMIllAGIl AllD - BUPf.li'ICIli!

rotALE !Xl lWJSIIl (0 ) lIl91000
llJl.UllAGE A1W. itr B!A!IOll (2<ll)O lIDO (.»

SUPBllnCn A I..l lfJ.'A'l'IOIl tkl>2) 1.1251000
DI8'l'AIICl! 'l'O MOll'rll-DI8'l'Ai[Cl!:

A L'Dl!lOtlCll1ll1E (m\
Erl'ATIOli ALTI'I.'lllli; - AIlI'IIDD

DE LA 8l'ATIOI (1ll) 5.~6

---"""""-----------_ ...... ..------- -------- --------
VAftll llIS(;J{AlIilFI - llDIT

3 -1 -1 -2Il., 11.. .lao )
'1 11,575 (13.11) 1'60 (1.!)
II 11151' (13.10) ue. b.o)
:Ill 1.1903 (10.\;) ltl12 (o.!H
TV 'fl2<l ( 1'>.,) 1510 U.•II)
v 2615 ( 2.6) 1~ (1.3)
VI 1061 ( 1.01 1905 tTlVII 919 I0.9) _106 s.6}
VIn 10100 3.i~ 6139 6.0)
IX 9160 3.4 u!6115 (U.2)
1 10567 ( 9'Xl 1;1100 1:13.7)
II 11822 (10. '''5"3 ( It.!)
'tIl 13321 (12.2) UTi (WI)

---- .......... _------------ --- -------- -------_ ..
J\ilHUAL )lEAH - lolOY'ElI1fII:AllllUEJ:.IJ: 8,00 ( 7.8) II'" (11.1)
O!>SERVA'rIOIl PEI'lIOD - t J.971-197&

PERroDE ViOBSERVA~rOD
.. -~~--~-

-~~,- .



COUN'Cll r - PAYII CAHEIIDUlC CAKEOOUIi

---------------------------------------- ~---------------------r--------------

III V£Il- ruuvc (JI~F)

b21l

l}) 000

------------------~------------------~~-~--------------~-~---·-------------1-

S'l'A'l'lON H_' ,, 1---...,.. __ Ilida , 01.,.... I 11'8
COllE , ' ,__ L_,~_",~~_J!,,_,. ' ~~ :j.}12 IlA
}lAl' NUMIlEIl-NUMEllO Dl: nE~'fl!l£W':.\J ' mm.__-'___ , l>

O"Ulll,' If 0" 21>' II O'UTI'rUDE N _m -p---lr<;"o!i' 1'--' .»
LONGITUDE E ,""" • .., , U~.11,·:.t:-':..::'+Ti
TOTAL DRAINA~E AREA-SUPEPFICI&

TO'rUE Dl.I RA:llSlN (k..2 )-~ ~~'-+ _
DRAINAGE AREA AT ll'l'ATIOIl-

1l1l1'&I~FICI.e: A LA STA'rION 0".2) __--+- -,;:;,l}~_~
DU1UUCE TO H01l'l'lI-IlI.::l'rANCE

A L' EHIlOUCllUlll: O'aI) .. _, ,•.,_. .'_,_, "" .... ".
STATION ALTITUDE-ALTITUDE

( ) 12Illl LA STA'nON .. ._. _ ,._ ' ,h

---------~-------~----------~---------_._~---~--------~-------------------- -

ANNUAL HEJ.W-HOI'ElltlJ:: ANflUELLIil _~_ ~.._- 2ODQ, • ,11"'2 ,. 151>

O1J5EIIVA.'1IU/l 1'£11100- ---. ---" "----"",.,,,-.--
PCUIODJ:: D'onSJ::RVATION

19'/5 19



-_ ..--. \j

_~ ft__~ ~_~ _

------~--~-----~-------------------~---~---------------~------

r-----~------------

S'l'A1'10t1 ~... La.bulo""
COD Ii: .. ._n_ .. _ .11011. QO
nAt' Ntlllflf:ll-tlUltEliO Oil IlEFEllElflJE ----- - ,n. • .. --_.. -- ---- n" '0 .. • ..

!.ATI'IUDE tl • __._.- ------- - ••--------- , _ - -_..:.:.~_-~---,r..6 1.1t_~..::~~•...•,It.ooI'I'UDE E .__. ~ no"~"~ __ •••••••• __ _ • _ _

TO'fA I, :::lAlHMlE AIlEA-BVPfllll!lC1Ji:
'N.r!'l.U: PU BASSIN (k..2 ) 202_ o~ _.

J}UAIIMOf: AIlEA ss 1l'l'4TIOIl·
SIIi'I':IlJ'H:U: A M STATIOII (km4l) ._. 203 500

DI:l'UIlC£ 1'0 HOU'rIH>IS'rAHOE
A L' EIiDOllCllUllE (kll) ..

li'fA'I'JON Alin'rlinE-A L'rI'rUDE
D~: LA S'I'i\\'ION 1m) - ••• - -

------~---~------~~--------~----~------ -----------------~----

W...·tEll DTHeIlAlIlI E-IlEIJI'I'
J -I -1-2m.e (l~U .km )

I
U

III
f1I
Y

VI
lin

VIII
IX

I
I[

IU

---_ ....------~-------_ ..... _-""'-----'..._-- --- ---

OO!J~:llllA'l'lON l'IiItIOIJ-

"'758 . 2.3 ,It

1929-19?!j
192.9,..1'flll
""(fl." ........ ·..··,d...



-----------------~-~--~-------- --------~------------------

COONTIlY -PUS

11I"£f1-FLEUV£ (REF)

ZAlitE ANGOLA

r-- M
- - - - - - - - - - - - - -

CUllIU$.

lll?

I

, , 322 oso.. c-:.. _c_...._ .........

3 822 020

STATION BA'll"'''' C••ballll,.___._ ••".~ _. _ m __• .

CODE __..."._.._ __,"L__ .."..... • ... BA ~~_

iMP tlUHBJlll-NUHf!110 DE llEFtn£HCS
UTI'IUDE H -- ,-~=-=-.-=~':~:=. . ... .. .. O'i:~;~".~
LOtlGI'JIUDE E _ •. " ...... _ •• " ul.%..:i!f~_};
'['OTAL DJIUHAGE AREA-SlJ£EllFICIE

TO'1'lU PU BASSIN (km ) ~m.~""

DRAINAGE AOEA AT STATION­
aurEOl'ICIE A LA STATION (k..?) -\-'~~.:::''::::''-''-.-l-- n

DISTANCE '10 HOU'l'Il-111B'I'AtillE
A L' EIlBOUClIunE (kill) __m •• _._.._. _' h

STATION ALTITUDE-ALTITUDE
DE LA ll'U'l'IOll (Ill}

---------------------7--------- -------.-"f"-----, --............... _-_ ....-

.I
n

III
III

fI
III

VII
VItI

IJ(

X
U

xu

-_._-'_..

--~--------------~---~~-~------- -~------------ --------~._--- -------------------

OllSl:IIVA'.l'!ON 1'~~1111111~ ___.n "

.I'ERIOD~; n- OnSl:lnVATlOll

1958-19,,8

(,,)
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CAnOGUE lll'. LA Qll"-LITI! DES FLEJ'JES PAR I'AYS

Only r1v~rg for ~hich dara vera
available in January 1981 a.re
li.!l'CJId.



, I

Alme:J>! IV ­
lJolta Plllg<!l 2.
(06' lO'~. OQ·05'~

~o MCUT!!..
• L'~MaOUC~~ (~~): 96

aIV'Za-7uu.....E:
COD:!.::
DIS'l',urC:;;
DISTANCZ

COU~Y-?AYS: QF~NA

~TA:ICN; Kpong
09..\!;UG2: AR~-
SYP~Y.CIZ to 3AS3IN (:~Z); 394 151

1'1'70-1971+

S1..AClC U3T- l:.LS::;;:
AS !«TIM}
3G MGIM}
PEl }lO/¥.:3
C:l llli/H3

____________~__~_4~••~ ~ • ••• •••• _

l HZllAO:i: CON'!::::NT V:c.,. :,,'l'lOtt I 110. or 3AMP:Z.
CI'tNC~TR HCY~nlE - ~ NO .. D' '::Ca'AJi:'I_=- ~~ : ._ ~lE~_~iI~_~~~._~~j ~------,

K On So akope KpQng SQgakoP~! Kpoog iSogako
t:O!lU: 0- i" ) (0-74). ( ) ! (70-74) ! \7 1

?CJ!l llli/M}
ORG .caLO~.C .!lG/' _________________ ,__~. _l .

I,<O... l.0!..~ Cl,O 0,23;".0.030,1
0,0 0,04,
0,0.0,73·

I

I

" 004', r
0,000,,
O.1J+7,

·-----------·---·-·--------lr---------~---------
Glln US<r-LlS'!E GllISli: ! •

O~RO P MaiL i
<1-<19... !!GIL-~-f­
!I-itO':; KGIL
"-If~'" 140/t
NX KG/I.
TOTAL tf Mal!.

ell. MGIM:>
c", MGIM;
~i !«TIM}
:1:1'1 KG/l(S

!l01l5-0BC", MG/t
COD-DCC "'HG/t
:?ZlUU.HG "VALt7::& MG/:
C ORG HG/L

nET£'rlG~T MG/t
PHZllOr..;; HG/::'
MIN .O!l.S-
!rtlI:::;"s M!~r. ~1011

.-------~-------------_._-- -------------------- ----------------- ----------------~,

< ) H!3CEtLA~ZOUS-DIVER$
..

ria MIL
01- XO/L
SOl,--}taiL

~- ",. I': r..!lJl1.<

SiO l'.G f·2' / >.

cera. xrcso S.
n. T'~ ~ nY'r"!. u,~ IT

IUl

60 180

2
2
2
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S~A'I'IC;:: He to~£,
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~vP~I!C!Z ~U S&SS!N (k: ):

Rl'1~- F!..:.\l'V;:: J:k"'"
CODZ, SA 0500
DlS~~~CZ ~o MOOTn­
llISTANCZ A. l' Z~:!lC;;C':"""as

~n IV ­
P6P ~.

U~h'."

3LACK LIST-LLSTE NOIRE
AS !!GIN';
SO r,a/M3
PS MG/M:3
CD MCl!KJ

Pea MG/M}
ORG.CELOR.C.MG/3

.~-------------- ..__.._------~----_._~-_.-------- -.._--_._-~------ ---_._--------_..., '

GR~ tI5T-L:!TE GRISE
t., OIlTlio !' KG/I.

N-NO~ HG/L
N-Il02 KG/I.
n-N:lllo + 'IIG/L

If" MGIL
'!:O'rAL 'If !!GIL

Ott MOIM'
c!' KGIl'!;
IU MG/K3
Za MO/K3

aQIl5-D:ao~ MG/!.
COIl-DCO MG/L
:I'~:'G.llA.rma K:l!t
C OliO MG/!.

DttDGL:'lT It:i II.
p~oL5 l«I./t
HI.'! .ons-
EfO'IIJ:S M!11. HaIL

0,:" 0,60

------.-------------------- --~----~--------_._- ----------------. ----------------_.
MISC:lltJ.,l..N'EOUS-DIVDS

II..... kG/!. _. ',2 3,2 3,2 2-
01- Mit 0.5 0 1,1 ~

SOq.--MG/L 0,2 0 0,5 a
T- KG/!.

16,37 16,0 17,7' aSiOZ MaIL
CONIJ • H:ORO S. -- 4-; 33 57 z_.

DISS. ariG .MG/L
':'EKPERA'.l:1l1l!: (0 )
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Alfm 1f - pAge 2.

SEIIEGAL

__a=-FIZ.NE

STAT!'~1i

CODE

!)RATIlAGE =_ (km2 )
sUPEaFI:IE JU BASSIN

DISTANCE: :ro MOUTH- (m2 )
DISTANCE A ::" ZMllOUClfUIG

STATIGN ALTITUDE- (m)
ALmuTDE D3 :.!I. STAT-OII

AVERAGE lID=.Y LO.AD-
CRABGE hlO'iEUlf.:: I>WSUE:I.I.E

(10
6 kg/=nth) (106kg•.I:IOh -1:-

I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XLI

ANNUAL LOA:l-CRABGE A."INUELL:E

(109kg/year ) (109kg . an- l )

Gmbia

Ooulombo

13028'H

13062'W'

[9,5)
liO
100
157,2
1~~,5

(20,71

0,65
ell 19~4

Gambia

12034'iI

12°1..l''.1

(O,4 )
30

101,5
40,1
(Z6,gj

0,2

en 1974

AVERAGE SUSPENDED MA:'~ER­

COIlt:=. :-iJYEl'llI"E El'I
SUS?E:<SION
(mg.1-1)

I
II
III
IV
V
VI
ITTT
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AImEXE V - p""l:e 5

T7 000

t,
r Nachtig&1
14°21: 'N II"38',
I,
1,
I,
\,
I,,,

I

l'l:IVJ!:R-FU:tl1I"E--------+---=----------------

COIll!:

nlWJl'AGE AREA- (lcn
2)

SllPERFIen: DU llAS8Il'1

DISurrc:E 'l'O b«)1JTH- (11:1,.2)
D!SurrCE A L t EMllOUcm:JR:E

S'I.!A!I!IOIl ALTInJIlE- (m)
AL1:~ Ill!: LA STATIOB

__...;;C..;;.C~;;,;;;-.~PJ.Y=S .

\
~. '

A'JlilI1AC,.l!l MON'mLY LOAD-
CHARGE wom lmiOi:J'!L!.E

(10° kg/_tJ:l) (lC°k.g.mois-~l

r
u
rII
IV
11
VI
VU
V'IIJ:
IX
It
XI
XII

13
3,6
2,3
4.9

16
123
468
563
1440
429
Zl.4

54.

6.5) de"'but/
- } beginnini
2,4} 1969

AmlIlAL LOAD-CHARGE AJmll'l!.'LLE

(109kg/yearl(1O~g.~-1)

SPECIFrC TlWfS:I'ORT

(TIJJ:1i/yeul(t.km-2.an-1 )

AVERAGE 6USPEliDJilD MATTEIl­
CONCEl'I'l:R. IlOI:IlIDl!; EN
SU6PEN6IOll

(mg.l-l)

I
II
!II
IT
V
VI
VII

2.33

30 .3

1

15
89

JJI'S

36 ,2
(195~-57) Ret. (20)
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COUN'I!llY-PAYS ZAI1lE,
RIVER- FLEUV.E:

,
Zaire Zaire,,

STATIOII r Bo..... Bra.EZs.villeI
I
I

CODE I
I
I

(m2)
I

DRAINAGE JUlEA- I,
3 822 020 3 750 000• SUPERF:CIE DU BASSIN I

DISTAl/CR TO MOUTIl- (m2)
1
I

DLS'!AlfCE A. L' EMBOUClruHE
,
I
I

STATIOii' ALTI'l'tlDE- (m) I 1.ge
ALTI'l'tITllE DE LA. STATIQl!I I

I
"

,
cI• AVERAGE MOJmILY r.om- , 1978 1979,

CHARGE~ bIENSl'EtI.E J

(1.06 kg/=th) (10°kg.llICis-1)
,
t

I,
I 5293,9 3512 .~
II 2552,4 3065.9
m
IV
V 2442,7
VI 2638,6
vrr
TIII
IX
X
XI

,,
XII

I 3544,9I
I
I

ANWA.L LOAD-CIWtGl!I~
1
I 54.0 35 e: 40

(1D9kg/year)(109kg. an- 1)
I ,
I
I

I
Si':;:<:IFIC ~PORT

I 14,1 10 a. U.5,
2 -2 -1)

I
I

( T /len /year)( t .km •an ,
I,,

AVERAGE SUSPEIlDI:D MATrER-
I,

COll'CEIiTR. MOYElWE EN
I
I,

5IISPRNSION I

(mg. I-I)
,,

I 40.0 25.6
II 27,7 20,3
III
!'l
V 22,2
'JT 24.9
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Al'POa'l'S !'JEll lUVII!.'R.XS A LA COTli: DrA.Vll.IQUE Dil L' OUESt

llIVll:lt INPUTS 'to m Wl!ST AJ'll.ICAll SEA

•
1':"'....1 i1.. nO"", ilea apport. de Il<\U ...... fl"uve"
au: DIU" .I'Afrique de l' eu"st

'rGtlll:c:!.ve bwlg"e "f l'iVIl!r vac...." discharge to
ell. W..., Ai":!:"",,, Se..
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ANNEX vr.

AppartB en eau d~B fleuv4B aux mers d'Afrique de ltQuestl
!udget of rlYer ~4ter discharge to the ~egt Afr1~an Sea

FI.lronS E't RllGIONI
lUVIBS A:IlIl Rl!:GION

S~l!a1 (1)

SUFlOO'ICU: DIl.AINEl!:/
DRAINAGE AREA

A (103 1m?)

440

DEIllT SPltCIFIQlJE/
SI'ECll'IC iWNOFF

-1 -2
q (1." .I<m )

1.75

DEllI!1
DISCIIARGE

3 -1Q (m • s )

774

r

-r \,

S~nAgal to (au) Comba1 (2)
Coruba1 to (au) Cavally (2)

Su""""r....Baudama~ <L)
.. ~t:J..Oolt-T&l1O+Pl:a

Cavally to (li 18) Volta (2l
(remainingjrastant)

200
210

295

100

10
30

4.9

5

2000
6750

1465

500

Volta

au......
Volta to (au) !:iiier
(remaining/reatant)

(1)

(l)
(2)

(1)

394

50
135

1125 (3)

3.2

5.a
8

1.8

1260

200
LOaD

8500

Crou (ll
N\<am+.SatLllga"'*1u"8t'lIt"", (1)
+Ogooue+Nyanga
Nka.m to (au) Zaire (2l
(remainingjrea~t)

48
393

204 20

1500
7834

4080

Zair..

Cunene
Zaire to ClUlQe
(remaining/restanc)

(1) 3822

83
423

7980

10.6

2.6
5

10.1

40680

215
2100

a0500

apports ~cnnus/knnwn inpu~s

apporta extrapoles/~ra­

po1a.ted inputs

6b50

UJO

9.4

13.6

62400

18100

(1) dOllllhs couQUu/lmown data
(2) dOn~e" extrapo1ess baBees sur q/ext~a~olaceddata based 00 q
(3) la partie areiqu~ du bass2n u'est paa prise an eomptQ/araic area not takan

..... ,. .... <5""".Htr I-(Jflt'\ Mn lrm ..
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AlOO'X VI!

LUtE DES mS'!:!T!l1"IO'll1> ~ LAllOllAIOI1lES llUIIIotl'AIll: BliTllC'.l:lJ.lllfl: 1.1\
S\l!lVi!:ru.tJ4CE DES ruUVllS E'T nzs !'t'IlDXS SUR U. qlLU.ITll ll" RAUX

UST OF IIATIONAl !l.'lSTI'ronaNll MID UllOIlATORI&ll mll>JtlITAITNC
ll.J:Vm MONI1'OiUlIG AND ym QIIllrn SOlWlnS
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BEllIN

- Dir&<;UQn de l'hydxauJ.ique
- Socet.! benil1o:t."" d' eo.u e~ d'l1lilcl:ridci (SllEE)
4 Soe1itl Qationale d'1rrigacion lilt: d'am4nasemen~ hydro-agricole
- Univera1~' na~ioo41e du B~l1in toNI)
- Direce10n au genie rural

O.MEJlOOll

Inatitut dt'! ..echezebe lliolog:lqu" at minilire (IRGM)
Sou4-d1rect1Qu de ~'aasa~issem~1: dn MinisrliTe de La "aa~e

ltln1stl:'t'lil des m:tne" et de la giologle

COTE O'lVoIRE/IVOay COAST

D1rec~1OQ c=~l:ale de l'hydrauJ.i'lu"
- D1ree~1OQ dU drainage lilt .ssaialSlil$m4nt
- Centre de recherche o~"anoRraphi"....
- nire~tjan de l'envirounemen~ indu~tr1il

QRS'l:OM. cent:ra d' Ad1opo-DfJIlJllJ!

QUO!{---
- Centre nat:1onal de 1A recherche a<:1encifique et teebniquQ
- O""t:re nat:1oDa1 anci41"llut:il:ln (0lAP) de 14 d1r",,,,,t1,,n ll€!liral"

de 1.. rechercbe sci"ntif1'l.ue de l' <lll'.v:!.J:'o""ement ~o:: de
l.a 1'''''Ceet:l.01l. de 121 ""ttl"" ,

- t4hotatoir@ du hur~~ ¢'"",,1Ylilee du Min1~c~re det m~"s

ll'at."" R..."",rcea ~..",,"ch Unit of th" Counc:il fo1," Se:l.e1'lt:~fie all<!
In4ustr1al Research (CSIR)

!n&tituea of Aquae:!.", Biology of the CSIR
- The ltnv:!J:anmexll::.al Procection Counc.il of Gba.l:la

LIllEllIA

federal Department: of Water Resources
Inland Waterways D"P"rtmant

- Environmental Plaan1ng and Protection DiVision of ch~ ltlniacry of
l!!t>ns:1ng a.nd ~evelop....nt

- ~1g"r1an ~titute for Oceanography and Marine Research
(State Ad~in1srrationsl
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LIST! DES INsu'ronOll'S E'r LAOORAtOIBES llATIOlWlX EPi'ECWA.'lT U
SllltVE!LLANCE DES PUUVIlS I'! Des !nJl)E:S SlJll. LA QUALl'l'E OiS l!AIJX

LIS! OJ! llA'l:!OlfAL J:NS'l'I'l:'lI'l:101rS AND LABORAtORIES tlNDllR'I'JJUNG
ltIVfJI. MONItORING AND VA-TEll 4t1ALlTY Sllll.VUl>
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D1ra~eion de l'hydraulique
- SQGet~ beninniae d'eau at d'ileccricic~ (SBEI)

8oeiet& naticrna1a d'lrrigaeiou et d'amenagemeuc hydro-agricole
Univer81c~ nationals du aenin (UNa)

- Dir""don de gl!uie rural

CAMlllOON

1""ti1:.ut de recherche aeologique et 1111rtUre (IRGlf)
Sous-direction de l'asaainiasemant iu Minister" de Is .ante

- Minlat~a dee mines at de la Seologie

em P'IVOIRE/IVORY COAST

- Direction cetl.trua de 1 'bydn"l:Ique
- Direction dll dreittege et aasainissemenc
~ Centre de recherche ociauograpb:!.qua
- D1rectl~ de l'.nvironoement industriel
- Oll.S'l:IlM, Gmt,.... d'Adiopo-l)".".;;

- Cecc.. lIll tional de la recherche scleutifi'lue at technique
- Caer.. uUona1. anti-pollution (CNAP) de la o.ir.....t1"" ll"na"ala

de, la reehere.he Icient1iique de l' amrUannO!llU'llt Ill: de
la. Pl:oucticu d'" 4 nature .

- Lahol:atolr" du bureau d' an.alysea du MllUst:i!".. des IIl.ines

- li'ate r R.esourc.ea Il..eoaurcb crait of the Council far Scieneific and
I:aduseriAl Research (CSDl.)

- Itllll:1t:ul:e of Aqua.de. UclalU' of l:h... CSI!!.
- Th.. ElNiroamencal Proeeceion CounccU of <Jh,s"",

L!IlElUA

- . LiberiAn Hydrological Service

NIGERIA

E'ederal Depa:t't:meAt of Waeu Resources
Inland Waterways De.par~ane

- BnvirctlDl"-1l1:.ll1 Planuine and Protection Division of the ~.:!rl1stry of
Housing and Developm.ent

- Nigerian Ios~tute ea" Oceauography and Harine Raseareh
f~~1~Q An~1n1~~Lat1Qns)
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Republ~~la

llEPlJ!L;tSlUl~ DO CO!!GO!PEOPU'S RUllBLIC 01 nu: CONGO

OllS1'QII
- Labooh.toi.J:e d" wel:V'1e" du e tnes

Laboont.o.l.re aauODa! 4e La un.... publique

SEN!!GAL

01;rect::lou. de l'byttrallliqu.e.
SOII!flS: Soc1itli na!:ior>a.le. d' exploitatiOl1 de.. eaux du Si!.neia1
01l8t0III (centre de 1I4.w1)
Uu~a1tl de Dakar, Laboratn1re de g~olng1e. Inatieut des sciences

d" l' env:I.ronnoment

D1~cian de l'hydraulique
Bureau nationsl de recherche min1er"
Dire<:r101'l du gen.1e rural
Direet10n d" l'sssa1nissemane du Minist!.. e
ORSTQ!(

ZAIllE

Oiparteeent de I' emt1r011munt, cease ation de l.r. nature at tourl~e,

dividou a.. 1& ludOll d reuourcas nature11u
- Laboratofre d'analyse des ..aux de l'Uttiversite de Kinshasa



AIrn:EXE VIII

Looe.:.itati011 or •Olt '.est and Cen'C:r1lJ. A.fnc3.l> !l~"",r$ DisoilArliti into
-ell.. Atla:rrtic 0-:","1:1 l1lm':>l"~en<mt des fle-uves <IJ> l'Atncr:;<t d& 1'"""." e~

du oentr.. 'I;! jetant dim. l' oce8.ll "tl=tial1e

>fa.o 1 ... GeJ:.eral map of the stuSY z.one/Carte 1 - tot:a.lit~ de la :one d.'~tude
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P.ivers/fleu""'.
1 ,SenegaL
:< Ga:r.bi..
:3 ,~passand...~
ij Benden!&
5 V<:ll1;!>
Ii Niger

7 S""""i"IL
e Oe;CG1;1'
9 Zair~

1Q C\lII.ll.zIl.
11 ClmetUil

M.a.p 2 - i'rQm Senesa.! to Tano n~N/Cart<ll 2 - Du $'~6111 au Tano

r 1 Senega.! 11 1llJl:ld.sms.; ,
; 2 Clmbia 12 CoIlloe

:5 Casl!llllanel!: 13 llu,
4 ~ba .14 'IllllO
5" CorubsJ. l' l'ra
6 Kl:lnkourl! 16 Volt's.
1 ~ 1.7 llehQ
6 MQ€ 18 ltmlO

9 CavllJ.ly 19 cub,I!;
10 l3.......mdr1il.

1 -'G1Ui. 9 Ntem

" Rallo 10 Cewl
J Meno 11 Qsc"'~
4 Ou~ 12 li'yo:c.e:a
5 llTil!= 13 l<:aullou
6 Croge 14 2me
7 lIku 15 eue.n'l'.ll

8 SlI:llaga
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