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ABSTRACT :
An analysis of climatic data for txut irrigation pnlects itt ,\igcriu x'us t'urricil ttut. 'l'ht

scltentes investigoted tE ltoikitt Rice Project (lRP) urtd Zuuro Polilcr Pruiact (ZPP Irt<uttd irt tht
Rain Forest and Sudan Savanna zones of Nigeria respac'tively.

At IRP, stt ortnual mean roinfnll of I-132nrm *,itlt lotv vnriuhility hetx'au, tlt(.t'cor\ ill
coelfrcient of voriation (Cv) of I7'%, level x,as recordeil. Post0irrigntion darclolut,.'nt rdiltir'(
humidity (RH| reeordsfor ltoikitr ittdicate on annual mann of 77.9%, x,itlt a Cv ol 1.6')ii,. Thcsc
results sltow that inigatiott developncnl in this orca is ossociarcd witlt urtusuul s(utrt.t' ruin.lulls iu
the dry montls of the 7,ear due to large volune of rvatar. Therc wss t'ottsistr'ttt higlr rclttitt,
humiditxn during lhe usuttl irrigcttion periods. Post-irrigiliou devcloprucrtt nta.riuuttr utrd trrittinrtutt
te,nperoture records at Itoikin indicate onnunl ntea,rs ul'31.6'C anil 22,6'C t'csp(c'tir'(11,. ..111 tltctt,
micro-climutic data afJirm the effect of irrigation during lhe supposeill.t' dr.l' months ttJ'tltt -1'aur.

At ZPP, climutic datu v,are lari4ely unavuiloble, onlr lhe ilutu lbr a .li'x, pra-irt'igutiott
developnent yeals (1974 - 79) x,ere oblsined. I'lrcse duta indicnt( atr nnnuul mean ruiuJirll oJ
568.4mm and annual mean of 35,|'C and 21.-l'C, resptt'tively at ZPP. T'hcse nit'ro-t'limatit'dutu

for ZPP area moy he used as baseline for ttturtiturini4 oJ'tlrc impnct o.l'tltc Jitll hlox'rt pro.jact x'hcn il
cot tnterrces.

Keyrvords: Irri-{ations. Tempe'rature. I{arn l a l l . I{c l:rt r r c I l urnrtl r tr

IN ROD(JCTION
In the arid and senri-arid regrons ol' thc

uorld. crops depend primarily on rrriuatron to
curtail the adverse effects of long drourhts.
between rainfall. on their growth and yiclt l. ln thc
humid regions, inigation is supplcnrental to
rarnfall, and it is applied to allow all ycar rountl
foming and improve yields. Other bcne lits includr-
the production of industrial export crops for inrpcrrt
srrbstitution. production of perishable crops at
locations close to the centre of populalron.
developnrent of depressed areas, and creatiorl ol '
employment opportunities (Nwa. 1987). Hon,*'er.
there exists also some unsalutary effects. l 'hesc
need to be addressed to prevent a stifling of thc
rnrnrense benefits of inigation practice.

Studies of impacts of irngation
delclopnrent on the micro-climate of thc
rnrnediatc environment have been reported in
lrteraturc. I larlrer reported studies by Mistry anci
l 'urohi l  (19S9) and Albz and Singh ( l9q) l  )  \ , !ere on
tlte' tntpacts rrl '  i lngation der elopmenls on the
rr ' ) r ( ' ro-c l ln la le o l -  i l r rsatron schcnrcs '  envi ronntents

i n  lndra  Srnr i l r r l l ,  [ ] t s r r  as  (  I  ( ) l ' i l i i  )  r rhs , .  r ' r , ,  L i  t ] r . r t  t i r , . '
p r r -se  ncc  o l -  Iescrvo t rs  o l  la rgc  sur lacc  arca  r r l  r r . t le  r .
uh ich  o l ie r t  c l ta rac tc l i . /e  r r r iga t ro t r  r l c rc l t ' I r r r r ' r ' r l t
ev idcn t ly '  have i r rp r tc l  o r t  lhc  r r r rc ro -c l ru ra tc  I l r r '
obscr ra t i c - r r t .  perhaps .  l c t l  to  l l r c  rc ion i l l l cn r lJ l r ( ) i l  o l

reg t r la r  n re  le -oro log ica l  obscr  r  u l  ro r r  o l  sc l i cnr t '

env i ro t tn re t r ts  to  rdcn t r ty  c l tanscs  c5pcc l l l l \  o l

tenrperatr lrc anel re lat ive hurnrdrtr ' .  Othe r r.r .ports rrr
l i te ra tu lc  inc lude t l rosc  o l '  l l o l ton  c l  01  .  (  l (X)0)
l ] r a b b r ' n  ( l 9 S ( ) t .  ( ' o n t l v  e t  . r l  .  l ( ) S l ) .  l l a r r e  r  t ' t  u l  .
( 1 9 E r ) .  J c r r s c n  { l 9 l i - i 1  . r r r r l  k c r r n e t l r  ( l ( ) l i i i  }  \  r r r a l o r
obs tac lc  t ( )  p roper  c r t \ ' r r ( )n l l l cn t i i l  n r r )n l t ( ) r t r ' rg  : .1 \
obscrvcd  by '  O le t l r ran  ( l9 t )7 )  rs  thc  Iack  o l  b r , i c l r r rc
clata on trtost schetrte s l i rr  arler. l tut lc conl l l l l rut l \  r
ana lys is  and asscssr l l cn t  o l .  rn r l lac t (5 ) .  

' !  
h rs  l s

especra l l - r -  so  rv i th  c l in ra t rc  da ta  t l la t  a re  o l i c  r  t l kc r r
l i r r  e ran ted  duc  to  the  lou '  and o t ien  unob.c l ra l - . l c
r r i l r 'nc(l lale cl ' t 'ccts ol '  l ts Vanatl() l l .

I  hc  ob . le  c t r r  c  o l '  th rs  s tud) '  l s  to  r r r r  cs t rS : r rs
t l te  e l ' l t c ts  o f  r r r tga t ro r r  r l c lc lopr r rcn t  ac l l v r t rcs  ( ) r l

t cn ' lpera l l t re .  ra in la l l  and  rc la t rv t :  h r r r r r r t l r t t  0 l '  t l re

crtv ironntents ol '  l \ \ 'o lrnqatron sclrcnru's r r t  N ruelra.
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}I A'I 'EITI AI-S AND NI EI-[IC'DS
Studv Arca

'l 'he 
schcnrcs selected fall into tuo sub-

ccr.rlogical zoucs viz: ltoikin Rrce Schenrc Ogr,ur -

Osun River Basin Deve lopment Authority.
(OORIIDA), in the rain forest ancl Zauro Polder
Pilot Schenre in the Sudan Savanirah Zone o[
N igeria.

The OORBA rvas established along rvith
othcl Rir.cr Bain Developtlrent Authorit ies tn 197(r
vra decrec 's  No.25 ancl  -1 I  o f  1976 and 1977 to
covcr the entrre land rrrass of the cor,rntry. The
(X) l {BDA covcrs the cntr rc 'Oyo.  Ogun.  Osun and
l-agos states of Ni-ueria n'hich l ie betrveen
longitudes -']"l i  arrd 5"E. and latitudes 6' 'N and 9"N
nrth au estimatL'd land area of 66.624knf (Arzika.
l9E-1). ltoikin Rice Pro.;ect is one of the l4 farmer-
bascd prtlects of the OORBDA situated in the
loser Osun operation area and in a small vi l lage
Iro ikrn,  l -agos state (6.5"( ' . " .1 .5"E) on the I jebu-
Ode-Ikorodu highrvay.

Zauro Polder Pilot Prolect (ZPPP). a pilot
irrigation scheme under the Zauro Polder ProJL'ct
(Zl'P) of Sokoto Rima River Basin Development
Authority (SRRBDA) began operation in 1974.
The project lies in the South Western part of the
SRITBDA and in the middle Rima valley betu,een
Argungu and Birnin Kebbi torvns in Kebbi state.
Nigerra. The ZPPP is locatc'd in a louland area
(Fadanra) about 2knr auay tiom Brrnrn-Kebbi torvn
u'h ich l ic .s  on le t r tudc 12.5"N and lonqi rude 4.3"E.
in the Suclan Savannah rcriorr and the semi-arid
zone of Nr-!. lcria.
Data ( 'o l lcct ion

At ltoikrn Rice Scheme, only the post-
rrri-gation developrlent data were available since
the nretcorological station appears to have been
established along rvrth the scheme. Conversely. no
nretcorological statron has been established in or
around the Zauro Polder Proiect. hence only the

scant,v.' pre-irrigatron development data arailablc' at thc
Departnrent of i\'fu'leorololrical Services. Lagos rvere
obtained. l 'he use of data from distant l jebu-Ode and
Sokoto lbr the assessnlent of impacts on micro-
clinratic factors on these schemes rvas deenred
unjustit-rable, as it may lead to a misrepresentation of
the impacts being studied. Baseline studies u'ere,
therefore, carried. out for both scheme to be used
(ltoikin Rice Proiect and Zauro Polder Pilot Scheme)
as basis lbr future monitorrng of these factors.

RESULTS AND DISCUSSIONS

Eft'ects of Irrigation of Rainfall
Itoikin Rice Scheme
At ltoikin Rrce Scheme, the available post-inigation
dl'elopment rainfall data (1983 - 93) indicate an
arrrrual mean of l332mm, with low variabil ity
bctrveen the years at coefficient of variation (Cv) of
l7%, level. Annual variation of rainfall forthis
period, presented in Fig. t, indicate a sudden increase
in 1984, perhaps an effect of the inceptiou'of
irrigation activities around the area. A general
increase in annual rainfgll was observed. between
1987 ancl 1991. a period when the scheme *as
consistently in operatron. The drop in annual rainfall
of 1992 and 1993 is expected since rice production
was reported to have effectively stripped, and
implication. intensive irrigation, in l99O (Shittu,
1995). This perhaps led,tq.,iiiduced area of exposed
surtbce water for evapoq-qion and consequently
rainfall. 

' jitf

A study of the monthly variation of rainfall
for these years (1983 - 93) as detailed in Table I
indicates rainfall peaks in July and September and
three dry months (December - February) of scanty
and highly variable rainfall is depicted by Cv values
in the range of 135 -25801,. Table 2 also shows the
percentage contributions of each months to the annual
rainl-all.

,i:'a).

' 1 " <

Table 1: Detailed Post-irrigation Development Rainfall Records for Itoikin Rice Scheme,
Niseria

Year Jan Feb Mar Apr May June July Auq Sept Oct Nov Dec Total
1983 0
1984 0.5
1985 0.6
1986 9.9
1987 0
19BB 4.8
1989 0
1990 r4.7
1991 3.4
1992 1.8
1993 0

0 108.1
2.0 111.2
0 2.6

25.3 56.6
28.3 97.7
13.5 37.3
0 54.8
0 0.5

1.0 42.0
0 2.9
0 100.2

209.4 313,7
158.0 187.6
164.8 207.0
128.6 152.5
224.2 434.5
135.1 272.r
120.1 286.5
190.0 253.0
183.4 157.6
t2.2 248.9

249.0 312.3

88.6 25.2 75.8
122.3 153.6 204.7
204.4 t79.7 244.8
8s.3 29.3 218.6
190.6 224.3 284.2
291.7 161.5 165.8
207.3 230.3 230.3
39s.6 s9.5 184.8
340.1 157.0 2L2.6
289.1 79.3 323.0
15s.3 N/A N/R

46.7
203.3
64,8
129.4
36.9
92.3
83.2
190.4
236.8
61 .5
84.9

1.3 0.7 t3.2 882.7
183.3 2L.7 0 1346.4
88.1 39.1 0 1195.5
210.1 7.2.  0  1052.8
166.5 54.4 0 t741.5
167.0 107.7 0.9 1449.7
182.4 0 0 1394.9
157.3 20.2 62.2 Ls2B.2
179.6 0 0 1513.5
109.1 0 0 1243.8
233.3 L67.4 0 1302.6

N/A = Not available Man = 1332mm

-t
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Table 2: Variation of Mean Monthly Rainfall and Relative Humidity of Itoikin Rice Project,
Nigeria (1983 - 93)

Month
Raintal l 8e!q!!ye!er'tdq

Mean value 1 / " l o_n t r i bu t i on -Cv (%)Me___ ' . *Cv (?1Q- -_
January
February
March
April
May
June
July
August
September
October
November
December

3.3
5.4
55.8
111 .8
t71.9
256.8
215.5
130.0
214.5
152.6
38.0
6.9

0.2
0.5
4 .1
8.2
t2.6
1B.B
15.8
9.5
t5.7
LL.2
2.8
0 .5

139
163
74
56
24
30
45
56
30
40
135
258

69.2
? ? .

76.5
77.9
80.2
8 1 . 8
8 1 . 7
8 1 . 4
8 1 . 9
8 1 . 0
79.3
72.6

.L  r .u
4 t

1 . t

2 .5
2.9
3 .6
2 . t
3 .1
3 .2
1 - 7

2 ,6
7 ,0

F

=  r < d

c
a
d

€ too
c
6
o
E

*Cv-- Coeificrenr of Varration

Zauro Polder Schenre
l{rrnlall data tirr the Zauro l 'older I ' ] i lot Scheme
u ere large lv  r rnavar lable.  thus onlv a few pre-
i rngat ion de vc lopr le nt  vears data 1 197.1 -  79) .
u.hich uere l l ir l f inconrpletc rverc obtl ined. 

-I-he

eonrplete poltitrn ot these data ( 197.1 - 77) rndicate
and arrnual  nrean ra infa l l  o l '568.- inrr r r  i i r r  [ ] i rn in-
Kcbbr. Fig.l draun tiorn the collcctt 't l  i lata slrorvs
that lhe nronths ol'Novt'nrbcl to \larch lre vrrtually
rurr r less.  u ' i th  , , \pr i l  expcr ierrc inr :  s l r t l r t  , r r r t l  h ighly
'. nl 'r lhle r.arnlall. 

' l ' lresc 
recorcls nrlr, bc usc'd as

h: tsc l r r tc  l i r r  propi : r  n l ( )n l tonug o l  thc inrprct  of  the
l i r l i  bk lnn pr t r . jec l  uhen r t  cc) l l l ) rcnces
t l 'k'ct of Irrigitt ion on l l,ehtive Hurrriditv
Itoikin Rice Sclrcnrc
Post- r  rnqal ion,Jevcloprr re 'nt  re lat  ivr .  l runtr  d i ty  (  RI  {  )
records l i lr Itorkin rntl icate an arrnual rnt..rn RH ol
l l  t ) ' l i ,  s l lh  a ( ' \ 'o t '1 .6 '% fbr  ten -v-cr t rs  rccord.  F ig.

Months (January. December)
Fig. 'l: Mean Monthly Raintall Oistribulion in Zauro Polder Project, Birnin Kebbi

Between 1974 and 1979

2  s l t o r vs  t hc  an r tua l  vana t l ( ) n  o l  l { l l l t  l t o t k rn .  l ' ab l c
2 shorvs tltc rrrean nronthlr rclatrvc hunriclrn, -ior the
sclrcnre. I)ata in 

-t 'able 
i rntlrcltc. crpeffir ' . thcr

Jutrc and Septenrber rvhich lrave the highr'st rlrnlall
also havc vcry hig,h RH values. Hou,cver. the carlrcr
rcported tlry nxrntlrs of Novcmber - I"ebnrarv shos
rc lat ive ly  l t igh RH values in  lhe range of  69 t r '  79 ' r , ,
-l 'hrs. 

perhaps, corroborate s the earlier asscrtror: rn tlrrs
stuLly  that  i r r igat ion of  l to ik in nra l ,  have lc t i  t r ,  thu
scarr ty  rarn la l ls  recorded rn those dr l  nrorr t l is .  A i lu l t
RI I  o l ' t l rc  nature recorded rn t l rese rnonths (  j . ih le . l r
r ! l ( l ! ( , 'ar r  I t i : - :h  t ' r ' rn , r raf  ron anr l  most  p()ss ih ly  l 'o111 1)1r . '
opcu \ \ r ter  su l faces cr , ja tcd by, t l re  sur f 'ace lnrs0trot l
practrcccl on this sc!1.:l l t:

- l -1 te 
r  l l t r :s  ( ,1  l l )e  cot l ip t t lc{  c{ )c l i i . l r : i r l i  r r i

va | t a l r on  ( ( ' \ ' )  l i ) r  t i r cqL '  n l ( ) n t l l s  { l  ( r  l i )  I  i  , r  . i ,
cor t tarncd r r r  l i rb lc  -1 l i r r thrr  at tcst  to  r r )nst \ tcn l  i l l t l t
rc l l t i ' , 'c  ht r rn i t l r t r , , l i . rnnu t l tc  t tsr ra l  r r l iuatr ( i l l  r r . l r r ) ( l i
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T'his tends to suggcst that irrtgation activit ies at
Itorkrn has had perceptrble impact on the RI{ and
hencc nrc ' r ( r -c l r rnalc 'o!  the area.  A stat is t ica l
anal rsrs ot '  t l rc  i t l i  va lucs of  Januarv (ntonth ut th
the krsrst Rll) antl Sr'plentber (nronth u ith highest
Rl l )  rnt i rcate that  thc dr t l 'erencc l t l  t l tean RI I  va lues
cre n() r  sr r :nr l icant  ( t  1 .6)  at  - i ' l i ,  level .  I -hrs
lirrther suggest lhlt a sourcc of vapottr erists in the
cuvllollnrcnt lo raise tlre RH of a dry nronth to tltat
o l ' thc ra lnrnc se as()n lcvel .
Zruro Polder Pilot Schemc
I)rc-irri-sation delclopnrent RII data availahle lbr
thc lauru l )o l t lcr  l ) r lo t  Schcnre.  u ht .  h  ls
dtrctuncrrlt 'r l  hcre as b;rsclirte stutly. indicate art
. rnnual  ntcau Rl l  o l '5( ) .5" i ,  t ' t t r  Brrn in-Kcbbt  F ig.  - j
s l ior r rng thc varnr l r t r r r  r t r  nrcan monthly  RH of
l l irnrn-Kehhi rntl icatc that i irr 5 nronths in the year
(r'ainrnr scasor) I thc arca expericnccd relativcly
hrgh hunridrt;- r"tt lt a pcak of 80(l ' ,r rn August. rvhile
lbr thc rest ol 'thc 1'elr (October Aprrl), lorv RII
value in tlte lange of 2l - 39ozir rvere observctl.

Effcct of Irrigation on Temperatures
Itoikun Rice I 'roject

At ltoikin. Post-irrigation development
nlaxlmunl and minimum temperature records indicate
arrnual nreans of 31.6'C and 22.6"C respectively.
Annual variations of these parameters for the eleven
ycars records are shown in Fig. 4. Fig. 4 shows the
nrean monthly maximum and minimum temperature
of the scheme after its developnrent. This figule also
appears to support earlier trends in rainfall and RII for
the months of December to February.

The abnormally low minimum temperanlre
and high maximum temperatures for these months
seern to affirm the effect of irrigation during the
supposedly dry months of the year. Further
verification or validation of these assertions may be
necessary when project becomes fully operational
again.
Lauro Polider Pilot Scheme

At Zauro Polder Pilot Scheme, pre-inigation
development records of maximum and minimum
tcnrperatures indicate annual means of 35.1"C and
I I i"( '. respcctive ly. Fig. 3 indicates the variations of
hrrth paranreters l iorl year to year lbr 19'74 - 1980. A
c()nrpulatlon

;
a
c

2
E ; ;
o

c

> 4

:

l 1

Months (January - Oecemborl

Fig.2: Mean Monthly Relative Humidity Distribution at ltoikin Rice Project Between 1983 and 1993
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1983

of the monthly means for this period indicates very
low variability (low coefficient of variation) in both
maximum and minimum temperatures from year to
yeaf.

CONCLUSIONS
The effects of inigation development

schemes in two sub-ecological zones in Nigena
were investigated. The study involved tow
inigation schemes located in the Rain Forest and

Sudan Savannah zones of Nigeria. From the results
of the investigation, the following conclusions can be
drawn.

l. The annual mear. raintall of l332mm with
coefficient of variation (CV) of 17% level
was recorded for ltoikin rice Project. Post-
irrigation development relative humidity for
this scheme was 77 .9%o with a CV of l.6Yo.
These results have led to some srenty
rainfalls in the dry monthsof the year. Post-
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irr igation der.elopnrent nraximunr and
nlnrnrunl tenlDcrarr lre recor<is at l torkrn
ir! \ ' l lcate annuai :rre nas ol '  -1 I  .(r"C and
l l  6 '  ( '  r cspcc t ivc l t ' .

2 .  A t  Zauro  Po ldcr  I r r iga t ion  Schenre ,
cl inratrc data obtained indicate an annual
rurean larnfal l  of 5(r8.. lnrrn and anntral
nrearr relalrvc hunridity '  ol '  50.-5'1i, .  

' l ' l rr '

recort ls r l l -  ntaxinrunr anrl  nrnlnrul l l
.  tettq'rcr i l rrrcs of lhc schcnrc rnt i ic;.r tr '

l r r r r l ra l  n ldJns  c l f  - \ -5  l " ( '  and  I  I  I  ( '

. .  I  i tc"c t i ; t t i t  t traY hc usetl  as basclt trc l i r t
nl()nit()r ln! ol '  t l re l i r l l  blr ' rs n pro.;cct \ \  l l ( l l

_ 
l t  i (Jtxl i lcnccs.

: . L .  ; i
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