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Ab~trnct.: Tite prei;ent ,vork ainli to couuibute co a bener understai1ding of the ûnpac-rs of climace change 011 che availabihzy 
of ~,ufac~ ,vat~ re~ource~ w the :\,f~krou sub-basnl at the Yakt1gout'ou outle1 i.u n011hen1 Benin To ac.h1e,·e dus ObJ«tivc. 
dt'scripu,·e Mausuc.al method; \\"Cft applied ro hydro ·cliru.atolog1cal data. The tustonc.tl data \Yt:re t.akt>u from the >1ccco-Belllll 
darabase and fr0t1l ilie Ge11eral Directorare of Water in Benin. The siruulatioll dara are those of the HadGE~12·ES clûnate 
ntodt"I undcr the RCP ..J 5 and RCP 8 5 toeitn.anœ and thcn at honzon~ 50 (2~1 to 2060) aud 70 (2061 to 2080) The rt-stùts 
sho,v thal the J)(riod froru 1965 to 2018 1s globally charactensed by a Mrong l1fegul1nry of 1.1ulfall \\'fth a dtcre.asu1g rrend .ind 
a multiplicat1011 of dry ye.ars es,irnated at 54°0. 111 the same ,vay. the n1noff decrease about S.S m1,s duting the decade 2007· 
2016 L·ndet' the most pe~s1nuMic scen.ario (RCPS 5) and compared 10 the rer~ence penod (19Ïl · 1990), the HadGEM2·ES 
model pre.dict.& au increase Ul annual precipitanon estuuated at S.~9°o by 204 l-2060 and 13.83°0 by ~061· 2080. As regard& 
teruperature. there could be an increase of 1.4:-c by 20-11·2060 aJid 3.7"C by 2061-1080. These clituatic e,·e111s affecc die 
;ava1lab1hty of ,i;urfuce ,vater rcsoutces in the \-u\>.ba\i:t1 

K e)'"Yord s : Clunate Ch.lngè, SenS.-Îtl\"lty, \Vater Rnourte\-, ~iekToU Sub-bas1n 

1. lutroduction 

Tb( cfunauc pMameters that pL1y .a role in the aY3ilab1hty 
of \\"ater rewurces are 1nainly prec1pitation. ,emperature and 
e\'apor;i11\"e denund (J ] On a plobal locale. 1he sc1e-ntif1c 
COllUll\UUry IS UUêlOUllO\lS abou( the m lpact of \·.1.nJUOOS 1ll 

these parameters oa surface \Ya,er rewurces and us 
coroJhne\-. IndN"d. Jccot'd.Ïn! 10 proJèCttOn.s, U.11:rea.,es u1 
precipi1.a.,io11 inte11s1ty and ,11nabJlity are ex.pected 10 tnc.rease 
the risk of tloods and droughts in several regions [:!] alld 
g_]ObaJ \\'al tn1ng of 2°C r.tthet• than 1 S<'C \\'OU]d IOCft'l~C' the 
risk of \\11.ter &earc11y U1 son1e reg1011r; {3]. 

In Africa. and 1uainly in \\'er,t Africa. climate cha11ge i.s 

manitè isted. aruong oth~ thin!!i . by increased \.·ariability in 
r~1nfall. 1ncre:ase~ 1n ru.1~1n1un1 te,npcratures of 0.5 10 0,9c.c 
aod beyond - 1°C for tllUluuun1 temp-eratures (3) . 

ln Benin. se,·eral au1horç i11cluding {-l - 11} ha,·e sh-own 
th.li the chn\aUc phys1ogno1uy bas undcrgone changes 

ln Mekrou catchn1eot. \ ·1ssi11 [13] sho,ved that for a 
rainfall deficit of -12°0 during the r,ub-pë'fiod 1973-1991 
con\J)<ncd to 195$-1972. d1c-re 1r; a 72•,o dc-cr(a'>e u1 n1.noff. 
Similarly. in the s.ame area. by usi1lg a set of chree Cfuua,ics 
Mode!, (~fPI-REMO. D~il-HIRHAM5 and SMHI-RC.U). 
Obad., and al . [14] u1d1cat~ an 1ncreasc 10 raanf;all amomtts 
o,·er die period 107 l - 2100 for the RCP ..J.5 and RCP 8.5 
scen..,rios. Yabi (15) ~10\ved that the Suda11ia11 zot1e of Bt>ttUl. 
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P, : A .1u)ua] t a1nfaJI (or dit- (,.llhOU « I )1. 

f'. : Tot.li $\1t~cc of the sttb·ba.\.in 
T11e Sundarchsed Index ($() ha\ bcen uSt-d for the 

dcrcnnln.1tion of dry ;and \ve, yean for prccip1tï1uon and cool 
and ,varm years for teu1perarore. This inde;ç, i, \t~d by 
sever;iJ aurhors mcludlug [18) and is \.T1nmg by tht 
followi11g formuki (2): 

SJ ~ x,.-x .. . •, (2) 

Tlu ~ forn1ub \ \·3s apphcd. 10 the ra1nfall. 1en1~rarurc and 
flo"' dat1 

When «>nsidering rainfaU d.na. Xt is the a1uiti..1l raiut'IU 
avetage for the year <((J» in the s.1tb·basin: Xm .iod Oz. are 
rei.;pttriveJy rhe n1ean and ~andard dt \"l:lr1ou of the aru1uaJ 
ra1nf:aH m th~ sub-basin. 

To aoalyse llte St."tn dal'd1sed Ptec1p1t:uion Iud~x. \\~ 
cous1d c-!'t-d the ~,·enty 1bresholds estabhshc-d by the standlrd 
deYtanon 1nethod presented tn Table l (J9) 

}.(or( tban '2 0 
J,S à t 99 
1.0 a !.49 
.0.99 â 0.99 
.] 0 1 - 1 • .19 
.t,H - 1,99 
t~~ tban-1.0 

Cla.uu 
Eictrcmdy Wrl 

St'\~,i,h• \\'ft 
Mode11œ.ly Wei 
Near connal 
Modmwh· &,,· 
s~~~·Cll'\· 
~letttmdïdrv 

(1unate cluust 1s a1Ul}1Sed usul! the weù1ods of [20] and 
(li] also ""d by [16]. They m .. , the followmg fonuulas (3): 

Dh~rû ; P,iorb -Prer und EttorU ; Fhoru- P,~r .. 100 (3) r,~, 
,vhere D is the refative diîferenct. P1wru =- at·trage horizon 
50 (20-11 ,2060} or horizon 70 (2061,1080). fi.,1 : a,·erage 
for the reference ptriod (1971·1990) and E =- 0 o diff«enct 
corre1-ponch to che relatiYe it1crease or decrease Ut a,·erage 
p1e-c1pit31lon or tt>1npet3rute (bonzon 2050 or 2070) 
coaupar«l to the a\'Ctage of the 1eferen c~ penod ( l 97 1 · 1990). 

Th e ava1bb1hty of \Yaler re-sourcc, 1, an:dysed by the 
clun.ale balance (4) .al,;:o used b y (13]' 

Be = P - lffP (~) 

'\Vh ere Be 1s the dumuc balance m nun. Ph. the ra1nfaH 
in nun 3Ud l't'f'P 1n can'i the portnti..1J e\.tpotranspltat1on 1n 
mm. 

If Be ;,, O. 1he balance ls surplus: if Bt: < O. fhe balaoce 1s 
defici1 aJld 1f Be= O ,he balance is bala1iced 

3. Rfsults 

3.1. Cu,.,,,,, Hy dro~cf/11101/c Trends /11 Jftkrttu Sub·barlu âl 
Iâkrigourou 

.tJ.J. Rain/nll and Thtnnaf Vnrinbifit.r ; ,, ,\ f<>krou 
Sub-basi11 ,,, J'Ukrigou,011 

Figures ~ a:od 3 presented re,specti,·ety the variation of che 

s1mdatd1i;ed r.1utfall mdex and d1e 1en,pe1':\tute 1n the iub­
b:.,u1 of the ).iekrou al Yak:ngowou 

The analys1\ of fig.ure 2 Wo\\'s th.al the ptttod (t 96S · 
201$) L'i globaUy char.acterÎ.sed by a strong UTegulanty of 
r :nnfa)l n;th a do,vn,vard trend C"sriniatcd .11 about 14 4°0. 
There ha, .al~ a muluphcauon of the n1u11bcr of dry ye:i.rs. 
t-shn1ated it 54°• and cot·C'f1ng the years from 1980 to 1990. 
The ytars l9S3 .111d 1992 .sho\Y a sevC'ft dro\lgln n;rh .tn 
1ndtx of 1 77 .lnd 1 71 rt.sp«ti\·tly . .\t the s.1n1c 1in1t, figure 
3 .sho,v.s T.WH 56°0 of ytars 111cludi11g: the period. fron1 1998 to 
2012 u·ete n'arot. By rhe luo,·ing average. ,ve obseiYe aa 
ux-re.isîng trend of tht aYt.ragt tt1nperanu·e. e.snntated at 
OA)C in the sub·bas-in. 

. z.s 1 2.0 
c .g l.S 

ll 1.0 
ëi. o.s ·~ 
~ 0.0 

t 
••• ,, -0.S .~ ~1.0 

" ;; •1.S ,, 
c 

·2.0 .'! 

"' $ & ~ ~ :;, ~ il m ~ 8 ~ s !:) ~ .. ., 0 ô "' "' "' .. !: !: !: !: !: 0 0 0 0 -- -- -N N N N 

Years 

- SPI --S·ye.ar movlne .average 

Years 

- STI --S..,,ear moving average 

3.1.1. Flow Varlob/llty 111 J\f rkrou Sub-bt1iht ot l nkrigourou 
Figure 4 shows the 1utcr· =uu1u.ll \"a.nabibty o f ù1e ~·fektou 

flo\,, m \ ·akngourou. fronl d1t an.1l}~1s ofdu~ fi$Ule. it eau 
bC' ~ en ù1.a1 the e'\'oluu on of th e 1nd1ces ..-110\\'S an unportant 
\,1nation of th.e flo,v<; 10 the sub· b.ls1n The mo\·1ng a\·crage 
has alJo,ved (or a beHc-r ,-isualiza.tiou of the \'anallon of flo\Y~ 
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