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PREFACE 

[n .pite of uncertainties surrounding the predicted climate change, gre"nhom" gases appear to have 
accumulared In the atmosphere 10 ,ucll a level 1Iuu the changes moy hIlve ,{",led already and !heir oontinuation 
may now be inevitable, 

The environmental problems as,ociated with Ihe potentioI impact of c.peered climate change may prove to 
be among the major environmental problem' f""ing the marine environment and adjacenl co.,1aI areas in the near 
future. Therefore, in line with UNEP G<lvcming Council deci,ion 14120 00 "Global Climate Change". the Ocean, 
and Coa,tal Area. Programme Activity CeIltre (OCAIPAC) of IIlc enited Nation, llilvironmeUl Programme 
(t'NEP) launched and supported. number of activities designed to .,,"," the potential impact of climale chang<: 
and (0 ""j,t the Goyernment, concerned in identificalion and implementation of ,uitable response me3$uro. 
which may mitigate the negative c<m,equence' of the impact. 

Since 1987 to date, Task Team, on Implicatioru of Climate Change were established for eleven reg;""" covered 
by the UNEP Regional Seas Progrrunme (Mcditorroncan, Wider Caribbean, South Pacific, Bast A'ian Sea,. South 
A,ian Seas , Soulh-East Paolfie, Eamern Africa, We.t and Central Africa, lbe Kuwait Action Plan Region, the Red 
Sea and Gulf of Aden, and the Black Sea). 

The initial objoctive of !be Task To""", was to prepare regional overview. and ,ite-specific ca .. studie, on the 
JlOB,ible impact of predicted climate change on the ecological 'Y'lcm,. as well as on tlle "ucio·economic activities 
and structure, of their re'pective region" The overvie;v' and ca .. studie, were e<poc(cd to, 

• e~omioe the JlOB,iblc cffect, of lbe sea·level chan,ges on the coaslal ec",yMems (deltas, e,rnarie!. wetlands, 
coa,wl plains, ooral reefs, mangrove" lagoo"", elc.); 

• examinc the possible effeel< uf ttmper.1ure elevation, on the tCITcorrial and "'Illatic ecosystemS, including 
tho p""ible effects on economicallY importanl 'pecie;; 

• examine Ihe possible effects of climatic. pity'iugraplllO and ecological ohangcs On the sooio-economie 
structures and activitie,; and 

• determine are .. or systems which. apl"aT (0 be most vulnerable to lhe above, 

The TCgional ovcrview;s were imernlcd iu cover !he marine environment and adjacem """'wl arc"" infinenced 
by. or infiucncmg. the marine en\'irunmon(. They are !O be pre",nled to imergovernmerual meetings coovened in 
the framework of the relevant Regional Soa' Action Plans, in order to draw the eOllnlries' arrenlion to the problems 
associated with c;qJCCred climate c1langc .md to prompt their ili.,.olvemcnt in developmeru of policy options and 
re.ponse measures ,uitable for n"'lr regiun. 

Following the rompletiOil of the regi(l1lll/ overviews, and based Oll their findi"ll', "Ic.'pecific e,'" studie, are 
dcYcloped by the Task Team, and are p1anned to be prcsmlCd and discussed at natIonal 'emma .... Tbe results of 
these ea,. studies .00 lk di,cussions at the national scminars should provide expert advice to national authorities 
in defIlling .pecific ]Kllicy options and suitable {copan,e merumres. 

The Tail!< T".m on !be \mpliolUions of Climate Change in the West and Central African Region, sponsored by 
UNEP . OCAIPAC. was e,rahliihed and met in its fll':'lt meeting tn Lago'. NIgeria, between ]·9 June 19~9, and in 
iii ,econd meeting joimly wilh the Ta,k Team for Ihe EaOlem Afric.n Region in Nairobi between lB·l1 December 
1989. Each member of the Ta,k Team was a"i~ned a '1'"0;00 ,nbJecI; to address in detail, and the PTI".rn; overview 
i, largely baoed on lbe contributiona by the indiVIdual memher. of the ·]'.,k TeRm. as given in ll\e Appendix. Th 
Task Team COnIIlsted of: T.O. Ajay;, M Akle, E.O. Asare, L.F. Awosika, RO. Egunjobi, 1. Findlay, A.C. Ibe, 
K.P. Koffi, L Ni.ng. S. Ogbua~ll, S.O. Ojn, S.G. Zabi. 

Thi, plIbli<:.tion was prepared 1ry A.c. lite and S.O. Ojo on the basi, 01 work carried oul by the West and Central 
African Task Te31Il, edited by John C. Pernetta. and fmal;,ed for publicatton by M. Ge1'ge, (Deputy Direclor) and 
M. Kh. EI·Sayed (Consllitant) of OCAIPAC'. 



--'-:t' 

I 

CONTENTS 

PREFACE ... _____ .......................................... 1 

TABLE OF CONTENTS ... .._._. ______ ....... ····················· ............................ iii 

liST OF FIGURES ----- .......... _ ..... ________ ................................... _ .................................... v 

liSTOFTABLES _____ .................... _________ ._ .......................................................... . . ............ v 

INTRODUCTION ________ ..................................... " ................................................. 1 

2. PHYSICAL CHARACTERISTICS OF THE REGION .... , 

•• 

H 

" " ,.. 
" ,., ,., 

Location _ _._........................ ................ .......................... ................. .2 
Geology and Geomorphology ...... ........................ ........ .. ................. ___ .......... 2 
Climate ........................... _.......... ......................... .......................... . ........... 3 
Hydrology and water resOU,ce, ............................... . ......................................... 6 
Vegetation... ............. .......................................... . ....................................... 7 
Soil. .... .. ............................................................................... " ....................... !O 
Oceanography 

, 
... lD 

SOCIO-ECONOMIC CHARACTERISTICS OF TIm REGION ..................................... . . _.12 

'" '" ,., 
" " '" 

Population and human settlements ...... . 
Natural re.ourees._._ ..................................... . 
AgricultUre __ ................................ . 

.. _ ........................... " ................ 12 
............................................. 13 

. _____ ................. 16 
Communications ...... ............ . ...... " ............................... .. .. ..................... 17 
Industries .......................... . ......... _ ... _._ .................................................................... 17 
Tourism and reoreation ... ................................ 18 

CliMATE CHANGE Al\D VARIATIONS IN THIl WACAF REGION ........... . .. ............ 18 . , .. , .., 
" " ••• 

r""t. present and future ..... 
The nature of the problem . 
Greenhou,e gase, and clim.te change ... . ............. . 
Short- and medinm-t<:rm climatic variation, .............. . 
Spatial variation, __ ._ ............................................. . 
Nature of the pmblem a, feedbacks to be mlen,ified 

PRESENT STATE OF TIm EN\lIROl\ME'IT 

Polluti"n .. _ .......................... . 

...... 19 
.. .. 20 

.. .............................................. 21 
_0. 21 

_ .................... 23 

.. ...... 23 
Coa,tal degradation ......... . .. .................. _. _ ................... 0> ..................................... 24 
Drought and de,ertifica!ion __ .... ______ .. ____ 25 

6. IMPACT OF CUMATE CHANGE ON PHYSICAL PROCESSES ...... 

6.1 Erosion and flooding.. ....................................... ............ .. .. ______________________ .. _._ .. 26 
6.2 Atmospheric and Oce.n dynamic, .......................... . ...... __________________ ............... 26 
6.3 Dm~gbt and d.s.rtification........................ .. ..... " ...... ,, ____________________ ......... 27 

IMPACT OF CLIMATE CHANGE ON RENEWABLE AND. 
NON-RENEWABLE RESOURCES 

.. ........... 27 



CONTENTS (continued) 
Page 

7.4 Effects OD fisheries .................................. . . ............................................ 29 

8. iMPACT OF CUMATE CHANGE ON SOCiO·ECONOMIC ACTIVITIES .................................... 30 
AND STRUCTURES 

8.1 Climate change. agricuJture and livestock production ......................................................... 30 
8.2 Effect, on fishlng...... ................. .............. .................... ....................... . ........... 33 
8.3 Effecm on other ,ocio-economic activitie,. .................................... . ....................... 33 

9. IMPACT OF CUMATE CHANGE ON POPULATION PROCESSES AND 
HUMAN SETTLEMITNTS 

9.1 D,Sloc.tion and r.location .......................................................... . ,., NCIm~ and valu"' ........................................................................ . 

" Health cuncerns ........................................................................... . 

.............. 34 

. .......................... 34 
. ...... 35 

. ..... 35 

10. STRATEGIES FOR ADDRESSING CUMATE CHAKGE AND ITS IMPACTS ........................... . .. 35 

10.1 Strategies for aveIling the cl!ange .........................•..... ..................................... . .......... 35 
10.2 Strategies for mitigating the effects ...........•... ................. .................. ............. . ....... 36 

11. CONCLUSION .............. . ..... 38 

REFERENCES ....................................... . . .... 39 

APPENDIX I .......................................................................................... . . ... 42 



I , 

LIST OF FIGURES 

F<gIIrel: Cmmlrie. and zone> of/h. WACW Region , ................... . 

Figure2: Mala sed"rmentary baim,· in Ih. WAC4F Region .........•....... 

Figure J: Mean annUl1l. rajllfull o.er Africa .. . " ...... , ....... ,., ...... . 

Figure4: Major rive", and lheir catdunem areas in 1M WACAF'Regian .. . ___ ............................. 7 

Figure5: TIuJ 'egelarion regions of Africa,.,.,., ..... . , _, ________ ....... , .......... ___ ........... . · ............. 9 

FlgUte6: CUmmlSJcircu/mlcn patt/!l7i.l in the WACAF Region _ .............. , .... ,., ..... , ........ , II 

Figure7: iYa"" dora .................. _______ ........ , ............ ______ ................•......................... , 

Figure 8: DecaMl aJdilion.. 10 global mean grl'l'1lhlJU<e forcing oflhe dimare SYSlem ...... , . .-.... _ .,.,.,.,., ... 19 

Fig","" 9: Trends oftht! tJJ1trual rain/aft in W~.t Africa between 1900 and lWJ5 (l1Ieroged .• ............... .•...... 20 
for 60 .flati"", in West Africa 

Figure 10: SpaJia/ WlriotiollS m ram[aU in climatic ZO"'" in West Ajrica (1941-84) ....................... ........ 21 

Figure IT: P"'''''''tage frelJUeIICJi of 1IWderate droughts i" W"I Ajriell (1901-89) .... ............................... 22 

Figure 12: Percemage JlWjUency of severe droughts in Wes, Afriell (1901-89) •....................•................ 22 

Figure 13: The inlercOf/11ected componems invol>ed m cUllUUe 'mpaC! s/rldie;; .................................... 23 

LJ.'o."T OF TABLES 

Table 1: Hydrological dwmcIerisria ojse/eeled ri>ers in Wesl A/rica ................... . . ................... 8 

Table 2: 1989 United NalWnJ; populari"" e:nimdle ofrhe <=1,,1 coumries in !he WACAF Re~1on 13 

Table 3: 1974-1986 ld1al mariRejish Imulings reported for !he WACdF Region ...................... . 



! 

1. INTRODUCTION 

Climate change and variability have been and will continue to be characteristic of weather and climate. Over 
!he past millions and thousands of years, oxb;",ive changes h",,, occurred in !he o.:IiTIUUes of d;fferem areas of 
the world. Indeed, Over the past docades, " large number of relatively ,hort-term change! and variat;nn. 
have occurred. In the We't and Centr.l African Re~ion (WACAF), lh"'" variatiorn; and changes have been 
manifested in rainfall varia!ion;. fur example. which in turn bave 1lad ,ignificant impact OIl hydrological and 
hydrometeorological characteri'tics in the region, Thus. rainfall variation, have caused floods, drong~t' and 
do.sertification wlIich in rmn have had a great impact 011 the socio-eoonumic simalion of the region. Indeed, olimale 
dUlIlge and variabilities have created problOTtl, in human. activities, and other aspeC(' of ,ooio-eronornic planning 
and development in lhc TCWoo. I1untan ",,"viti.' such as energy production, managemcru of water re,nutte,. food 
production and agnculture, fore,try, marine resource develupm~'TI1. transportation and tourism, have .U been 
811bjected to the vagaries of weatha and climare in £he region. 

In the light of th"", past experience., it is anticipared thet tho cxpecred global dimate change!. due to dIe 
inaeasing greenhoilllC effect. will h.ve far .-caching consequente, fur the WACAF Region. 

Recognizing (bi, foct, in 198~ !he Oceans and Coastal Areas Programme AOtiVlty Centre (OCNPAC) of the 
United Nation. Environment Programme (llNEp) estaWishcd a Task Team for We,( and Centtal Africa as pan of 
a global initiative begun in llilfl with the formation of Task Temru; (0 srudy the implications of ~'climare 
change in Tegi"", where UNEP bas active Regional So .. Programmes. 

Tho Task Team considered and adopted the (erm~ of reference provided by UNJiP a, the hasi, for the work 
of all regional Task Team.; whi<.:b are as follows: 

Long-rerm objoctivcs: 

(a) to .ssess the po{en11a1 impact of climate change on the coosral and marine environment as well as on sociI). 
economic s{moMo, .nd activitie,; and 

(b) (0 assis! Government' in the identification and implementation of suitable polioy options and re'po!llle 
measures wbich may mitigate the negative CDn'"qLrence, of the impacl. 

Corn:;pondmgly, the sbDrt-renn objective, of the Task Team.' are, 

(a) to analyze the po"ible impact of upecl<;d dimate change on the coast> and marine ecological syslem, as well 
as on the 'Otll).cconomic struc(un:, and aclivities; and 

(b) to prepare overview, and ,~Iec{oo case ,(ooi<:.' Tc1evanl to specifiC n:~l""". 

Thi' regional overview COVets: 

(aJ tI>o possible eflects of lIle .<C.a level changes on the co .. tal ecosy,tems (deltas, e,(uaries, wetlands, coa'tal 
1 plains. coral reefs, mangrove'. (agoons, e!C.); , 

(b) the possible erfec(, of {emperarure elevations OIl !he terrestrial and 'qua(ic ecosystems, illcludlng lIle possible 
eff""'" OIl economically important ;pecic,; 

(e) !he pos,ible effeCl. of climatic, physiograplrit and ecolugical changes OIl lIle socil)..conomic structlIre!l and 
activities; and 

(d) areas 01" ,yslems which appear l<1 be IIlOiSl vulnerable lo the expected impact. 

Thi' OVeTVlOW is a ,ummary oj the hlghlighlS of wrinen submissions by Task Team members (Appendix I). 

Due 10 the preseru imprecise ""lure Qf inlormation on some aspect' of global climate change and (he rapidly 
evolving work of Working Group I of the Intergovernmental Panel on ChmalC Change (IPCC) whioh i, yielding 
now estimates of both !he expec",~ global w.rmin;!: and sea·level rise. i[ mnst be stre'sed that tho "'utnplion. 
underlrin8 !he work of the Task Team. are those ~.d at the UNEPIICSUlWMO Jruernational C.<mfcrenoo In 

Villach, 9-15 Oc:tober (gS5. i.o iTlCTeased global mean remp0,.IUre of 1 .5-4 .5"C and ,ea-Ievel ri"" of 2()..140 em belore 
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Ji'igure 1: Coa1l1rie. and wnes of Ike WACAF Reg;"H 

The purpose of this ovorview \S (0 draw the .nemion of cornrtries in the region to Ibe problem ""wciMod with 
expected climate change and to prompt Ibeir involvemem in the developmem of technical and poJicy measuro" 
suilab1e for application in the We" and Central Afrioan Region. 

2. PHYSICAL CHARACTERISTICS OF TIlE REGION 

2.1 LOCATION 

The We", and Central African Region cornpri,e' 21 African COWltries bordering (he Atlantic Oce!III and 
iru:ludes two island ,(ares, Cape Verde and Sao Tome and Princlpe. The region stretches for about 8,500 km 
betwfen latitudes 22'N and 28'S, and encompasses frDm uOT!b trl <nUlb, Mauritania, Senegal, Gambia, Guinea
Bissau, Guinea, Sierra Leone, Liberia, COle d'[voirc, Ghana, Togo. Benin. Nigena, Cameroon, Equatorial Guinea, 
Gabon, Congo, Zaire, Angol. and Namibia (FIgure I), 

2.2 GEOLOGY AND GEOMORPHOLOGY 

The evolution of 
I\merica from Africa. 

the continental margin, of We'l and Central Africa i, linked with the 'eparation of Sooth 
The dating of !hi. separation is inexru:{ as it consisred of a sel1e, of overlaP!'inll even{" 

According to Emery of aJ (1974), the earliest of the e"enj, in the region was the development of small b""in • . ~" ,_ .. "~" f.~_ O_._n,' " .... " "~~ ~;~ 'e~_ ".",no' ~hen N","I~ Am",.;". ""n",,,,<1 frnm Arne> >00111 100 
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