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EXPORT OF MAITER FROrd THE RIVER CONGO

SUMMARY

. Six yearsof continicNs andregular obstnaIions (1987• 1992) d Ibe lOUd IDd dissolved InIDSPans of IbeCongo river,

8I1owed to quantifyanddefiDe lbeit mnsisaancies andorigins.

1bis river,whose inUnDnual cJiIcbarp was from37,700m3/s during Ibisperiod of lUldy, has exported iD intenmnual

.wage 91,6:It 10>"6 tonsofmatterdisIribu1ed in 7/J :It 1011610DS of lBDdand 22.8:1t 10116 of .'SJ'O'«d matter (SM) and

61,1 :It 10"6toas ofdiaolwd matter (DM).

6~ of'1be SM is COIIlpceed widJ pdc:uJatecqanic maaer (POC)8Dd 29A6~ of Ibe DM comes from cbe dissolved

:«pnic matter (DOM). TheJatin& quotascorrespoad respccdveJy 10cbe panic:u1ate miDaallD8Ua' (94~ of tbe SM) or

dissolved matter(70.54~ oflbe DM).

The inla'anDUal averaae concemration d Ibe8e transports 06J mgIJ) is low compared 10 cbe oneofdleJaraest rivers of

. Cbe planet.

The IeaSOD&1 and int.enmDual variations of tbe amc:emrations d cbe ID8tttr IDd of cbe discharges don't exceed

mpective1y 14~ and28~, UDderUDing then a large repJarity of die solidandliquid discharges.

1b«efore a more precise Ddy of each ....gory d die uansponed matter gim us a beUcr understanding of dle

fuDcdoning of Ibisecosystem.

The specificexport of matttl is 26,31a1JJ/km21year (withoutconec:doD d Ibeaunospberic COIIIribudon).

INTRODUCTION

The objective of theprogram PBGI-GBF~ d'6Iude de l'eavironnement et de la~ iDleI1rOpitale •

0p6nUi0n G:nmds Bassins Fluvillux) is die studyof tbe dynamics of cbe~ fCRSted ecosystems and a~

understanding of Ibeir~n.

The leDyear old proarammc whichCOIIUDeDCed iDDecember 1986 in IbeCongo buin and fCl' wbicll INSU.cNRS (It)

end ORSroMf*) are WCIddna toge~.
Here. we presentIbesynthesis d a moadlly obIcnadon over1be last six yearsd dissolved I01ids andIo1ute transport

(yearly review, Ie8SOD81IDd interannual vmiadoos) at Ibeoutlet of die river.

* INSU • wUtut NaUoDa1 des ScMQi.... de ruDMn
CNRS • Centre NatIonal de Recben:be Sdmtfftque
ORSl'OM .lDaUtut de RecberdJe 8denUflque JlOW' le I»veJoppementell CooperatIon
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HYDROLOGICAL ASPECTS

5ï!ua1ed on the iDttmopical zœe (9"N -13·S, 31-S-11~ tbis riw:r basin or 3,6 x 106km2is die lCCODd Iaqest in the

world after the Amazon. t

DespiIe an avezaae rainfaIl d 1526 mm die runoff coefticieDl is Jow (24%). Il is due eaentially ID 1be Ib'ODg

. 0VIIp0IrBDSpira (1000 mm/aD) of the forest.

lia iDleIInDœ1 diac:barJe mean cak:u1aIed OVe!' 90 years (1903 - 1992) from the BmzzaviUe-fCinsbasa lIBtioD (wbicb

CODIrOls 97% orthe Coaao ri_ basin) is of40 600 m3/s (Bee fig. 1).

The aeasonallDd iDtcnnDual Y8riaIions orka diIcbaIp are 10w reapeclively 1,14 8Dd 1,64.

'Ibia ~gularity il duo ID Ibo IÏbJariœ d the bIsin from bath aides d the equalOr, wbicb receives a1IcmaIively die fIow

froID the DOI1berD bemispbere lDd 1ba1 d the lOUtbem bœlisphere (Bee riveraby~"'fig 2).
('f'

After Ille first six years or the programme PEGI. ils lIaled &bat wi1b an avemge discbarJe mean of 37 700 m3/s, die river

lias a deficUe nmoff from aearly 1% COIIl)J8I'ed widl the iDtaBnnual discbarge mean ea1cuJ8Ied CM'Il Ibo lat 90 years

(Bee fig 2).

This defJCUe or the runoff Binee 1980 is due to the west nûnfaJl tba1 bas affected iDtenropicaJ Africa, u emphasiml by

I.e. OUVRY (1993).

PROTOCOLES AND MElHOnS

IN snu SAMPLING AND ANALYSES

ne objective is to estimatc as pecisJy u possibJe the traDsport of lDIIta' of the ri_ and llUdy tbeir fJuctualiœ in

course of lime.

A IW1dard l1ream puging does DOt pve a pecise. estimatiOli of IOUd diac:barJe, tbetefarc, IIIDp1cs of water were

coIlecœd œ D peints of x venicaJe pofiJea of the lrIDSVa'Ie leCtÏOIl of the mer wbere the Vi lUeam wlocity is

measured.

.Knowïng the coaceaIr8doa of transpœt lD8Uer Ci iD eacb IIIDplc. a double _graIioa of the muIdpJic:aIion ofCM (011

1be w:rIicals and œ widtbs ofdie 1edÎOD) aDowslD evalu8Ie the lOJid cIisc:bIqe.

1 p.Qs-I l CiVl._
o 0

1is die absiss. p is the river depCb. L il the toIa1 widdI or the JeCtion and P is the MJII1 deptb of the pven~

(BRICQUET 1987).

From Qthe Jiquid discbarJe œe CID obtain an avemge c::œceatraIion Cm in the section :

Cm -QrIQ
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HoweVc:l, 1hcse c:ompleœ sueam gaulÏDg (liquid 8Dd BOUd discbarge) are complicaled and loDg operations on sile and in

tbe laboraIory for sucb ariver lite the CoDgo, widl awidd1 of 3bD and a deptb 0VC'l' 30m during flood âme.

Sucb operations are a1so de1icale ID do cm a border river.

lu MOLINIER (1979) Ibowed Ibat il gave very Iinle varialions of transport mauc:: ail a10Dg the widtb of the secdon,

apart from the poximity of the aeep bInk. il wu decided ID carry out monthly W8Im aamp1es 8Dd the measwe of

weIocity cm a IÏDgle WI1ica1 al 40 km apsIream from Brazzaville and c:onsidered as a œpresenWive of whats happening

iD the section.

Montbly 40 Iiten of waœr are IIIDpled al live differeot deptbs iD arder ID caJculaœ the.avaqe for a more pec:ise

aJcuJation of the lIIDSpOJted Joad.

The YeJoci1iea are measured widlan OIT cam:at meter al the top ofa 50 ta IOIIDCÜDI weïpL

1bis "IejAtse4tadve" vertical pofile signifies tbat we CID assimjJaœ the measurecl average c:onceœation Cm wi1h the

œa1 concentration of the section.

Tbe muJûpUcadcm of Ibis average c:onœattadœ Cm by the tiquid discbarge QalJows ID obtain saUd discbarge Qs.

ais calcuJated from a report of bigh discbarge al the staticm of tb~ Beach ofBrazzaville.

The average c:œcentradon of lr8nSpOI't is obtained widl the aritbmeôcal avezage of the single c:onc:eotration wbich is

multipUed by the ra!io K (single velocity on the 1point by the average ve10city of the vertical profile):

S

Cm • 1/5~ X.Ci

1

CIl' by iDœgration of the perabole ofK.O. The average velocity is calcu1afed by the integradon of the parabole velocity

measured on the vettical profile (OUVRY, 1986).

LABORAroRY TREATMENTS AND ANALYSES

ne fiktrizadcm ofeacb 40 lill'e8 sample witb a 5OJl'D pore Bize filtrz aIlowl ID Iep(nle the l8Dd. A fi1r.erizadon of one

liIre of cach sample widl a 0.4SF aIlOWI mlqIeIIIe the aaspeuded matter (SM). 'Ibese fractiœs are Ibea weighed

(after drying iD altelUDl'OOlD) wilb the pecisioD of0,1 mg (ba1anœ SlnDrius).

For the mœtbly IIIDplea, one Uter of the fractiœ ftt8ÎDecl is Ibea passed in the lIaUDroOm al IOS'C 10 obtain dry

1eSidue. "Ibis ODe c:onespoods ID the I0Il1 dissolved lalids ('IDS) (e1tbcr dissolved organic lD8Utr and dissolved

minera1: DOM+ms • DM).

A filtaizadon of a auface puging witb p-egrilJed OFF filIm of 0,2 m will he useid to detemûne the Partic:ulate

Orpnic Carbon (POC)•
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1be dosages of Ibe dissolved minel81s elemeDlB are realisccl by the -JUrfaœ formaûon 1aboraIory- of ORSTOM iD

Bondy (FRANCE).

Ca. Mg, Na, K by 1IOIIlk: absorbtiœ (detec:tiœ limit of0,01 mali).

Cl, N03,S04 by me: duomatography (~ limit of 0,1 mali)

Si02, Al203, Pe203 by plasma emission çcctrometry (detection Iimit of O,D2mall) mS fiDally the TAC is

detenninised by poIeDtiometric: dosage (dcœctiœ Iimit of005 mali).

TRANSPORT

1be previoui RlIIClUÇb dODe ID try ID eva1uaIe Ibe 1IIDIpOI1 matœr of Ibe Conso river "ve lDOIdy beea doae on the

lIuis of few liDale measures froID lUl'f8ce _pies lIba witbout reguJar periodicity. 1bereftn Ibe pub1ished resu1ls

.aremIDIICbed. 1be b1pst Ieries ofmeasuremaus doœ by GJRESSE (NKOUNKOU, 1985) COYer aewrdIeJess dIree

bydrological cycles bewIeen 1974 and 1976 widl moatbly amplïDg, but~widllOlDC Iab ofobsenation.

1be repŒl of the daIa obIained of Ibe Congo river a pan of Ibe pogramme PEGI is Ibe 6rst of ils kiDd by ils

œauIaritY, pmodk:ù)', duratiœ lDd precision.

Betwet'n 1981 and 1992, 73 iD situ measuremeats "ve beea lIkcn, ampting treaIùlents and dosages of montbly

specimens c:overing tbese 6 years, that la ID say , complete bydro1ogica1 cycles.

We are privUegins beR the ftlIIlIIIling of the bydrological e:ycle ratber tban Ibe caleoder year.

CONCENTRATIONS. FLUXES AND BALANCES OF ANNUALS EXPORTS (1987-1992):

The conceotrations;

The IDtality of Ibese uansports (intcnnnuaJ aveœse of 76).~) is dis1ributed liIœ Ibe followiDg: 34lJ1 of particulate

cnmspor1S (2S,8 mali) and 66lJ1 ofdisolved transport (50,4 mg/l).

Tbese 80lid transpŒtS CODtain 6,s4 mg/I of 88Dd 8Dd 19).1 mgll of mspeoded matter (SM), wbicb comspond of Ibe

fraction reIIined betweeD SOr and O,4'rm (sec fig 3).

The concentrations iD SM are close ID Ibe ODe found by GmBS (1967) lDd MOLINlER (1979), but differeDts froID

ClCber autbors, like VAN MŒRLO (1926>, DEVROEY (1941), NEDECO (1959), HOŒMAN (1968) and VAN DER

L1DEN (197S>,1OIDetimes the differeaces CID be froID Ibe lÏIJBIe ID Ibe double.

The resuhs of Ibe dosaps.~ fŒ 1992, aUowI as ID eva1uate Ibe particaIIte orpnic CIIboa (Poe) poponion ID

tIe8l'ly 6lJ1a1D01111be SM. This)ow pourceIIIa&e qree witb Ibe 7lJ1 caJcu1ated by NKOUNKOU (1985) froID abc data of

JéNGA MOUZEO (1982). CADEE (1982) esrimate Ibis pourcaIl8ge Il4,66lJ1.

1be POe ClOIIm'tnItioos are 1berefore way Iow (aveœge of 1,33 mali iD 1987 aad 1,63 mgIl iD 1992). They are

iDcIuded in the value ruae of 1,1 mali and 1,5 mali prcseated by KINGA MOUZEO (1986) calcuJated OD Ibe buis of

tllDPles 1Bken œ Ibe river CODgo in 1976 and 1983.



1be 50,4 mail of Ille awmge Dissolved Maltrz (DM), COIWùn 72~ of miDenII matter (or Total DisIolved SoUeS TDS.

Ibat is to say 36,5 mg) 1DlI28~ (tbal is to IIY 14,13 mgll) of J?issolYed Orpnic MaW2' (DOM). Most of the organic

lIUItIer is tbén under the dissolved fonn.

1bia DOM is caJaJlated for each W8lt:r I8D1Ple, by the differmœ betwcen dissolvcd mauer (DM). whicb tOIlesponds 10

the IOS'e dry~ and the the total dissolvcd solids (IDS).

1biams is ccxnposed of 73,3~ of ioaic disso1wd clements (cro• JUIll of c:adoos and anions dosated iD 1aboratoJy).

1be œst, 26.1'11 ÎI composed of aeuuaI miDeIal œydes iD aUlÏœ, wbeIe the Iilica (9,49 msIl of Si02) exclusively

-4omiDales cm DeCJ.igeable quaJUides of Fe20311Dd AI203.

Definxes:

ID lieIIDS ofOux. weobllioed a toIa1 diacluqeof2914 tais ofmatter. clislribureclrespectivc1y in 975,2 and 1938,7 kg/s

-of lOIid and dissolYed uanspons.

1be IOlids Ile composed wilb 250,6 and 124,6 tgIs of l8Dcl aad SM, wbile the disaolvecl matter Ile IUbdivided in

1327.7 and 611 tais ofmiDaa1 and orpnjc matœr.

Solidogrammes and bydrogrammes of the Congo Ile simiJar. T'be 10w VIlues of lOIida tDd dissolved cœcentradons and

Iheir Iow lt'aSOD81 variations, DOl a1wa)'l1)'DCbrooized with the disc:barge ftI'iatioDs. Ile iD fact eœuoled and occulteeS

by the very bigb VIlues ofdiscbarges.

The Balances:

1be 91,8 x 1()/16 tons of lIDJlual exported matter ÎI ClOIIlpOIed of 33,5'11 of 1IOUds. dw ÎI to say 30.7 x 1()116 tons wbose

79 x 1()116 lODS of aand (SAN) ml 22,8 x l()/16tons of lUspeoded matter (SM), and of 66,5'11 of dissolved mati«

(DM),1bat is tg say 61,1 x 1()116 1DDS disttibuted in 42,1 x 1()/16 lODS of total dissolved IOlids (IDS) and 18 x 10'<6 lODS

ofdissolwd organic mauc:r (DOM).

Tbese valùcs of solid uanspons agreed witb 31,2 x 10'<6 fl:JlJ/year fJom OmBS (1967), wbile Ille otbel audIOI's bave

a1ways found bigber VIlues.

ID tbis way, if the river Congo COJDCS in awnge eacb bydroqicaJ year iD leOODd place for i1s Jiquid exportation (1188

x 10"9 m~, il ÎI oaly fouad in DiDth place for iIa toaI1 ClXpOI1aIioas of matter (91,8 x I~ IDIIS) compll'eC1 witb the

«ber twdve lqest riven iD Ibis planet (OAC,I980).

DuriDg tbis pe:iocl of 1CUdy, 544 x 10'<61D11S ofmaaer bave beeD eçorted ofwbicb 181 xI~ of IOlid matterad 363
x 10'<6 ofdisIolved matt.er, for Ille 1iqaidwlume d7100 mi1Jiards ofm3.

SEASONAL AND INTER.ANNUAL VARIATIONS.

If the inlelamwaI variadODS of discbarge in dUs period of lIDdy (1,16) aIe Iower tban the ODeS l'ClCClIded over 90 years

(1,65>, CIl Ille cœtnIr)' Ille leISODa1 YIriations Ile a liuIc biJher for abat period: average of 1,90 apiDst 1,74. Tbese

last figures Ille due to the abDannal mimimum flow wbicb aIe closer to the minima observed durinI the Jast 90 years.

wbiJe eacb main flood cœcspoods approximatily tg me intenmnual mnse flood.

..
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ID tbis way Ibe annual variations of the otber values which ratios of the ememe iDtercycles awzages are Iowa' tban the

eeasœaJ ratios (maximum monthly avenae/mimimum moa1bly ::vr.œse) 1,131g8ÜlSt 1.86 for Ibe toral coac:enttatioos,

1,191pinst 2.51 for die lOt8l tlow and c:oosequem1y for die balance ofmauer (fia. 5).

WidUD the lOIId truspor1s, Ibe l8Dd c:oacen1l'Blion fluctuated aliale bit more tban 1ba1 of the SM.

We wiIl bep iD mincl for Ibe perioc11987-92. a Ylrildoa of Ibe p&rticuJate CCIIICeDInIIiœs JOiD& froID 18,2 ID 41!} mg/l

aJUDd aD ÏDINIDDœ1 average of2S.BO Îng/l.

For die disso1ved 1D8Uer, tbis variatioa ia iDc1uded betweeD 39 and 87 mg/l (average: SOJJ mg/l).

~ lIst for Ibe Ulta11n1DSpOrt.1be values fluetuate between 60.66 and 110.83 mail (avaaae 76.2 mg/l). .

ID 8CCOIdaDœ widldle recuJar bydro1ogical diacIuqe Œ die river, tbese eeasœaJ and 8DDU8l intercycIei ratios are on

Ibe wbole Iow ad cbaralerized aIso a œguIar fIow of lnmspŒt. 1bis resullS froID Ibe combiDadon of different

complementary CODIributioDs coming froID wrious drained'~ wbicb are lbemselves subjected 10 mous
hydrological cycles cJepeoding onlheir nortbern or lOUtbem positioas in dUs buge basin.

However, Ibe tluetuaûons Œ few concenuations dming Ibe bydrological cycles pves information 011 certain aspects of

Ibe fuDctioning of tbis buse tropical fcrest ec:osystem.

TbeD ft Cltab'isbod a tyDCbronous evoludon between die dIaoIved orpa1c matter CCIIICeDInIIiœs c:urve and Ibe

di8cbarges c:urve (fig 6), tbis ODe by CODtnIl'y is opposite of die dissolved miDeral mauer evotution curve.

ne Iargest seaaoœl fluctuations (ratio from 1 10 321) are pœzaJly found for Ille DOM witb the maximum

cœcentrations (a'OUDd 30 mg/l) and observed in December or January al die main flood of eacb cycle. l'be minimums

wilb a c:oDCeDIrItiœ~ Iban S mail are obavecl in July and August by Ibe main lowest~ 1eveL Sucb

flucmarioas and orpnic coac:enlralions bave beeD already œc:orded for lOIDe Iriburaries of die Ieft river lIide by

CŒRFAYT (l9S6).

During die flood period. 1be coagolese fJooded bIsin. releue alqe quantily of orpnic maaer. ne river is then

covered wDh W8U'Z byaciDtb lDd vegewion islets tloatiDa, atnICted froID die bant bccause of a bigbet watu IevellDd

alUODger carrent wbich aplains lUCb an earicbmeDt iD arpnic lD8Uer of Ibe waœz. 1bis ia in CODIr8I'y -=companied

wiIh adilutiœ oflbe dIIIolved mlDeraimauer by riIe of Ibe 1iqujd mus.

JDdeed for the ms coaceattations. il is 1be opposite pbeDameDOll wbicb bappeDed wiIb revened tt:neIeacies compared

ID die discIJar&e cane (fig.6). 1'beœfore dqwnding oadle bydroIogical year. ft obIIinrAJ 133101$7 limes Jess ms
during flood dum duriD8 Iowest waœr level DiIutioos and CCIIICeDInIIiœs of dissoIved miDeral mauers are benœ

ceœrated by die ahemanceI of flood 8Dd Ioweslwaœr ieveL

If lCIDe tignificant Je8SOtIa1 variations could he DOtiœd for Ibe diaoIved matter; il Jives by conaary \'CI)' few

inaannual YBriIdoaS for 1be dislributiOll of die Yarious lraDSportS lDd tbeir leUOII81 YIriations recurring froID œe yeu

toanotbel.
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CORRELATIONS

Il doesn't live any R1ation between die discbarges and IOlid 1I'BDSpOrtS (corre1adon coefJicieDls iDferior 111 0,3),

lberefore, tbe disIo1ved uanspons could bave beeD liDkecS ta die discbarge and tbe eIecIrical cœduetivily wim relatively

aood corrc1atioil c:ocfIicieIUs (r >0,75) (see lib 1).

TbelIe equalions Ire Iimilar 10 die oaea of DERONDE 8Dd SYMOENS. (1980), lCINGA NOUZEO (1986),

NKOUNKOU aad PROBST (1987), NKOUNKOU and al (1990), PROBSTand al (1992).

CoaaequCDtly ft CID Mtjma'C Ibc cIiscbarp by tbe eœducIivity measuremeDlS labo widl simple pœtable IOUJIdings by

diemwon: Q. 221,33 x 104 x ECl,13 wiIb r. 0:61•

. TAB 1 - SIGNlFlCANT CORRELATIONS OF TRANSPORTS OF 1HE CONGO IN BRAZZAvn.LB

(Ifœr 62 couples bave beeo given)

7

CORRELATIONS

!OS - -4,tO X 10-4 X a + 54,42
!OS - -4,77 X 10-3 x a-O,46
CTO - 3,tO x 10 4 x a-O,6.
DOM - 7,tO x 10-4 x a - 16,60
TT - 9,47 x 10-3 x a 1,19
BC - 4,48 x 10 4 x a-D' 67

!OS - 2,63 x BC 0,71
CTO - 0,56 x BC 1,05
DOM - -1,15 x BC + 56,66
!, - 34,45 x 10 4 x BC-l,34
a - 221,33 x 10 4 x BC-l,13

&rx..&
g.~lnmS/.

TI' • total matter traDaparta ln kg/.

R • emreJation cocfDclent

Il

0,80
0,81
0,84
0,68
0,92
0,87

0,83
0,86
0,74
0,87
0,87

unita

ll-m3/.
Il-m3/.
Il-m3/.
Il-m3/.

qla-m3/a
uSlcm 25·C

-m3/a
ll-usl
Il-uSI
ll-usl

g/a-uSI
3/.-uSI

Tbe evolutioos or Ibc differeat lOlid lI8D8pOI't c0ace01rlJÎOllS wiIb die dilcbarp doD't Ibow weD defiDiœ cycles, Iike Ibc

CIlIe we fine! for uopical river lib 0ubanpi.1eCœd lributar)' coming lrom Ibc oanbem bemispberc (OUVRY 8Dd al

1988) 8Dd doD't a1ways bave limi1arcycles froID ODe 10..0Iber.

1bc Insona1 arialiODS or die IOlid ll1IDSpOlt c:œceotIItiœs Blow and iDlIepencJant or Ibc ctisc:balJes (fig.7), daat

c:oafirms the oriJin or mul1ip1e lOUIces lIId tbe complex ISSOCiadoo ~ Ibc bydroJogical cycles wiIb die c6ffaau and

c:omp1emenlary penicu1aœ tr8DSpOl1S.

.This JlUDe figure tbows bowever Ibat Ibc pcaks or flood are )X'eCeeded by lOlDe more or Jess big peab ~ die SM,

wbidl conespœd ta Ibc JeDewal of the aosive phase.



,

T'be deœmposidœ of the djmlycd qwpgru (Fig.8 - Cycle eumple 1989-90). aUows 10 draw IOIDC treDds and sbows

1bal dUs one is mosdy c:omroJed by tbe to&al dissolved IOlids (l'OS) wbose aveœge coacentnltioas are two limes more

imponant 1han tbe ODe ofdie DOM.

ms and DOM bave reversed bebavioun duriDg tbe bydrological)'e8r. The first ODe (fig. Ba) decreases iD flood

(dilution) and riIes during Ibe lowell-Willer Jeve1 (CODCeI1t1ation). 'Ibat is more DOIicabJc for die main discbarge lDl1

_ for die 1CCXlDdaIy. Tt'b= wc wrify jast alecluâq of Ibe aupmeatalion dlbems coacentrIdon. durins me small

May flood. ID August a dcl:Iease of tbe cœcentr8!ioo MDl Illbe ame lime. wiIb a besimiq of the main Oood of lbe

-bydro1ogical cycle.

ne DOM (fig. Sb) iDcreasea in flood lIDder die effect of mexe ÏDtalSe wubing ofdie forest cover and Jariely decreases

eometimrs up ID bein& iDcxistant in tbe Jowest waler Jcvel (lido ofdie exIftlIDeS - 1'.87).

EXTRAPOLATIONS

0wiDg ID tbe Iow cœcentIItioas. 1bc flux .. aporIS of lDI1tC" Dy coau0Ue4 by 1bc lII'ODg river discharBe and

cœsequentely evolve coacumotly (fig.4). 1be Figure 9 IIbows a perfeçt rdadœ between the toI1JIlIBe of matter and

exponed Iiquid volumes: y- 0.13 xX - 64.29 with r -= 0.92.

Tbese observations realized on five complete bydrological cyçIes. aUows us already ID c:àJadate die inttzannual means

of1bc90 years ofwbicb die~ discbarge il tDown.

This intalDDual discbBrge of40 600 103 /1 (cbat is ID say 1280 II 1()1\9 m3/year). byapplying 1bcpevious relation the

mmual average exporta( maaer ID 102 x 1()1\6 tœs. This c:œapoocIs 10. tola1 flux of 3240 kifs and beuce 10 •

specifie expon of 29.14 t/IJn2Iyear.

neparticula1e flux rqreseDts 33.4" and die disIolved mauer 66~.
Il leCIIlS possible tben witb Ibe bistŒy of die discIuqes 10 m:oasaruct die bistory dlbe maater cIiJc:hIuJes.

SPECIFIe ALTERATION

no çec:ific lDII1 expon of lDIIIa' witb an...of26J toaIt'bn2Iyear iI-.bJe froID.ODC yeer 10 dieotber wkb ID

iDliel'IDDual YIriItioa a( 1.20. 1be iDtaaanual YBriatioa a( lD1id aad di880Ived aport8l1'e 1imîIar.

This il dlecbernica1 aheradoa.lIabIe fromODC yartoan otber(lIIioofdle exbemea -1.14). wbicbbeDœdomiNtes

1be mecanical erasioa wi1b 12.1 f/tm2IyeIIr a(dememspm in lOIuIiœ. Tbea come lbe "pille matter GpOI1a wiIh

5.39 t/km2Iyeat wbicb fluctuates alia1e bit men from ODe year ID lDOIber (mdo ofdie eûI'eIDes - 1.55).

. Wilh. mec:nicaJ erœIoD cl 8.8 f/tm2IyeIIr (value close fmm die ODe dGIBBS.I967). die Qmgo rivercomes iD 10

1be 1biIty-lbird position a(die fany Iarpstriven iD the planet (uver basin > 400 (XX) tm21Dd dilIcblqe >5 000 103/5).

wbicb bave ma bigIB YIlues: Yc110w~ (21'0). Brabmapuue (1370). Cokndo (870). GaDge ('31). MekDng

(43'>. Amozon (79). eIC-(MEYBBCK, 1976111d 1984). Within die African c:œdDeDt. il is just briexe 1bc Scœpl

(GAC.1980).
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"Ibis fIaaened bISin, pmlCC1cd by ils deDse fcnst coyer; ÏI DO longer IUbjcclcd 10 ID intense mecaniœ1 aosion (33.s~

ofme gobai specifie expœtaIÏon), but is more JDbjected ID a biogeocbemicaJ alt.eraûœ (66.s~). Il is me cbemicaJ

âeration (46~)wbitb domÏNltN "reJaDve1yw (bccause it stays Jow,lbe aoi1s bave almIdy releascd most of their

Duble cJcmeots), wiIb a lignificam pat oflbe dissolve4 organic matter (2O.s~ ofme lPCCific cxport) wbicb comes

from Ibe forest.

1bis d)'D8IIÛC is c:omp8J'8ble ID the one of Ibe Rio Negro, the main tributary of Ibe Amazon wbicb fIows mostIy Ibrougb

1be AmamniaD fcrestccl basin. HoweYft,1be fuDctiordna or the Cœsodiffm froID Ibe ODe of me Amazon whote water

earries a large quantity ofaaauer (four te five times more MES), iIsœc1 eaentiaJJy froID me inteasiveaosion of the

eutem sidc of tbc Andes.

Ils lpeCifk: mecanicaJ aosion~car),DiDe limes more IbID me me Œtbe CooBo 1iDds ils Œigin maiDly in the

JWDS Ccrdil1era in'coatÎJluous Iurrocâœ.

Aftcr al1 Œabat. tbe COIUribution Œtbe Coqo DYft ÎI large, il~ balfŒIbe african COIIIributioa in frcsb water in

the Adantie Ocean. For abc wbole continent, ils hydrous~ Jqlrcsent 38~, ils dissolve4 CODtribudon 4K and tbe

JUpeDded matter ooIy 7~.
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FIg !CARACTERlSTIC HYDROGRAMS OF THE CONGO
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DISCHARGES OF THE CONGO IN BRAZZAVIlJ.E.

D~Matte

Solids: 34%

19.27 (25.3%)

POe- 6% ofSM

Si~ - 26.1% ofTOS (FROM DECEMBER 1986 to DECEMBER 1992)

1- 1Jquid • (x10 m3Is -Disso1ved~/s) ScIid • (kgIa)
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.APRlLt988 to NOVEMBER 1992

DISCHARGES (,.3/s) DOM (mgfl) DM (mg/l)



FlG.7· VAlUATED çoNCENTRATIONS OF SAND. SM

AND DJSCHARGE OF THE CONGO IN BRAZZAVIlLE

«l'r------r-----------TtI(IIOO

as

0.Irr.........~................,.,.,.,.,.........,.,.,.,.,........,.,.,.,.,.........................,.,.,.,.,.................+2000

(FROM DECEMBER 1986 to DECEMBER 1992)

1-~ a(x10m3IB -Sands(mgII) - SM (mgII)
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