F4 U U7 OENERBHRHYEA — 3R,

42w Y 7ERNCE, ETEETRARARDA,000 § U2 8 kgt o500 3 v %€ LT
(35, WIRIC X - CRBEAERI R 5, _

B 2w ) 7 TR, AR TR TR 32,000 § 0 —5,0005 ¥V € 4[] LS 510
B TR D, ORISR E B R A n - AT B, 8 B IEOF
it B ah, BERTINIR U TR L 15%—08% R T, LLAMS 3 Bkl THIEEL 7
bo CERIZ—1 AR THERE AL~ 2 ¥ (Harmattan) &WEH % BERAK E,
HEOKBASHO X SICHER RS TLES S L DD I RRLBES F i85

& 1 2 ) 7 Thky B ESHRECHTNE  W0H RN D 6 AU0E THRTANT £ A
YHEST, ABEOD 1 BOSRIZIATH AT LRE CELT 5, REMEETEHRL, &
ﬁmm%%%%i&ﬁ%wo3HK1%££%E@4K%&EﬁgﬁhﬁLm$®§ﬁ%ﬂ6
R, MEOBVIEL, KREHI LA, —, BB AT B EAE
CBBERRS Y. LOME, AREOSFHMA - 3RTER D Lis,

(2) BTEMORS N

" M@mhMamMmmM%mw(w%)Kinﬁ\f#ﬁ:UTEWMJJWGmEQMm
M5B EERTAR, Ayoade (1971) € & AEIOTHETAL CTIOEEL L EHIHIE S BN E
%%ofn6ﬁmﬁﬁmwmﬁtmu&LrL% BSmEE oW L Y 0 1 FhH+
ﬂx~+»#6%ﬂUﬁWX—b»&»70§%@% it,ﬁ%ﬁa&ﬁﬁmoufm
NMS & J:héiéEP‘JTD_ﬁﬁﬁ-%’E’i“% E3NTWBHA, ). S Oguntoyinbo b I hid, 205D
HEROZ AL T B, i, BRBIHKTLRABD & OR WML TS (Auode,
e £ 5). ' '

%mp&Co(mm)L;hﬁ@W@ﬁ@%ﬁﬁ%%A@K%vfm%®m§ﬁMWﬁ%E
%hf%b %@5%@%%&?«%&%1&@er

RE, Water Resources Inststute (H7) ST, KB BE R KR BRI A T OB

| gﬁﬁ#?“ﬁﬂ/ﬁméhf%b,c@ﬁ%ﬁﬁmﬁﬁm%féég%m&ﬁﬁ%ﬁﬁﬁ®
_%&@%&Lt@4—4(w\$4“2,§4—3uﬁ¢0

1-2-3 ﬁ%ﬁ%®ﬁﬁ |

ﬁﬁﬁmwﬁﬂmmﬁﬁmkkLT$+ﬁEﬁﬂkb% TSR 2 Bl KEHESA,
_Wm ﬁﬁ%ﬁﬁ% KEFEBSEAR. FHBAICRVWC, FRETAOBRCHHE TTbhT
_%Tb% %xm lﬁ@ﬂﬁﬁﬁﬁ%ﬁ@kkbfﬁ:IMQﬁLEMﬁm£ﬁ§hfh5m
205 HREDUKIC B bSIHLED H AT < HRGCHEM LT VB, ¥, WRITIR69H)
Mz 3510 B WA ER R 7 — & <— AL LTV 5,

FA =) 7 EAK ST S ASIEBIARELR A~ 5 ROB4~6 (a) ~ (i) KR,

-5






SEASGINA

e

January

\ e
( .
Q.i-
‘l)

Temgeratie
C

30

] 275

-125

6

0

Raialall
me

25
125

wob- Prevailing winds

mm
500

400

200

L)
800

EDD

400

200

" CLIMATIC GRAPHS

S1ahan neme and Aright
1h3ve sen develin metras

Totsl annvat rainfzlt
mm .

Mo manlhly
1empRratitd

Avyrags manthly
minfelf

JEMAMJIJASERD

MAIDUGURI 36im

g6hmm

) -li!il. .

i
Ililg!E!!!H 9

30

b

an

il

600

400

08

msm
:{#]

600

400

200

VAN
| I“"Il |

_ 50K0TO 35Im

T3tme

3 1
JEMAMIJASOND

JOS 1286m

142Zmm

- -t

30

MEAN ANNUAL RAINFALL AND TEMPERATURE

Scale 1: 10 0RO OCO
125 2504m

___ 23°C and 20°C isstherms

Rainfall

Temperatuce

23°C and 27°C isstherms
in January

in July

JEMAMI JASOND JEMAMI JASOND
VEGETATION
Temperature YOLA 186m ILORIN 30Tm :
oL mm T mm T
80 - £0 800 a0
§8imm 1285mm
500 /\/\ LI 1] /\/\ 30
£00 T 5001 20
200} | 410 260 I 410
0 ) -I!EI! I I 0 -l!iilii !l 0
JEMAKIJASOND JFMAMIJASOND
LAGDS 3m
s"‘“" m o mn CALABAR B2 op
111 3
1829mm ¢ 80p _4B73mm 4
B 4 1 i
0 -~ S 1] e ] 30
Rainfall Temp : 1
- emparatule 400 0 00 320
200} y 200} .
b Provailing winds l l l ! 0 | v :
: Seale 1: 10000000
Bmf!!,,,,ll i o o [I by ¢ 25
JEMAMJ JASOND JEMARZJASOND e
...... _ﬁ —— cp— -

Bld—3 EREIREER

Anuatic
b grasshind swamp

1 Teegice!
oea ] WIROIES SEEPPS

I 1 Grass savanas

% Forast -savanma
RA3ET

- Trepical 1ain tarant

- Swamp foram
- Maagrove swimg

-55~







T
(33

e

-
{ somero \\‘.j\

K44 BRAKNEESEE (B m)

~57-






- NIGERIA
MEAN MONTHLY RAINFALL

KARND . = . . los
"’gﬁii , . s NCI
[ 444 o 2
e O [
i EH R e LEIE] 1]
[ dan
10 10
5 ¢ |-
o [ . tH
JERAR] 300G
FNCHES HINKRA s MAKURDY
0 0
. |
i i [H]
2 N L]
10 1 10 f
s B [REERY
o LS & o 5D :
TFREKIIASGRD Fruiwiiasoxn
BENIN CITY
INCHES pouy CALABAR
0 20
15 ts
] o
s s
REN -
(L]

LAGOS
INCHE
]
20 20 5
5 [H]
. SEPTEMBER Whrlibis H
rs S 5 0
2
5 5
3
L1 N o
IRE RERD] LI JtHAMIIAt0kD
1
INCHES KADUNA baae i NCHss HORIN
Doet s
. AL s
w 1w =
=
REFERENCE REFIAENCE
* . o5 e ] . 6 10 TCHES * =EREN
e eno | | : 1015 INCHES. .. , = -
EVEN OCTOBER Vo mcHs.] | NOYEMBER 15-20 INCHES DECEMBER 1
- " N o H
P FNAR JIASOHD e ‘““*“_—_ Aed bt ot s Reicta, - : JERARTjhyoND
PREE " MAIDUGURI o Mri‘ﬂ SOKOT0. i R l“fsﬂﬂ VEEWA . TeHLY LORGiA - 'ﬁffﬂ CTENUGD RCHES YOLA TCHES WADAN
B . N i L1
0 0 10 - 10 L I 0 1o
= - ] + 1 n
5 1 . 5 a '3 5 ; N N . O 4
4 147HH . H
N B = . - ] . :_1_
0 ° - a ; o H : o 33 X o - . I
[EKAA]IAI0%0 JIHANTTAighy TPRRKIJATIAE TFALE T gakD TERAANT TRYQOND IFAXAsIASIQND FFNak|1810KD

COPTRIGHT AFIERVED Reorndwcid & peblensd by Foderst Suewys, Rigeris, 1568,

Ba—4a







DRI AT, < OBME TR ORDBMAET AT Db, KL - FR AT X R
f\Eh%éﬂﬁfE%&ﬁﬁ%ﬁ@?bc&ﬁmﬁmﬁmwnofvéo7ﬂﬁ%%%mih
ﬁ\mﬁﬁﬁﬁm&%&Ltm&Wﬁﬁﬁ%ﬂLrvé%é&\K&EM%%%%&E(#&&
M) WERELTWLESES T bR S, hﬁﬁﬂr%ﬁbtu%ﬁmﬁwébrm At is
MEBT47ed Vv F s THRELORTWRVE E b, F— 2 OKRH, BIKRO A VT
Tv%@$ﬁk£%b<,%K%ﬁﬁ®?“ﬂﬂﬁﬁﬁ$+ﬁfﬁé&LTV%O

42— 4 IR~ OIS
A PR ) TS 2~ A RCE DI (S =i, T PR < 00 O EBRE 2
%?\uho@ﬂM%%LOUTMM@ﬁ\%%Lﬁ@@ﬁ%@?ﬂﬁ&ﬁofbﬁau@kb
LT b R ERHEEATER SR T B,
G)w/m~wﬁﬁﬁA S
=V ARIRBAE T ERRERL. S ) TBRETH 2T BEECET, v, <
BTN f%x:UTEW&ﬁﬁ¢6 196 FE B E AR S h, =Y = -2
CORENAET AR =T, w0, = Pa -, GFRE TARF, TV, Fa ¥, <=,
'wx»H/wxb\:Q'M»%ﬁﬁﬁAmﬁﬁéh # RACIMINA, == -3
CEBEARFRE= U - AE=T7 ATHRES, B AEE, B¥ KE. S EH. BE,
-1%@ﬁﬁmxwa:9:;»m@%émm%%&%@%ﬁamaeréc |
@ #+ FRSBES CBO)

F v FIBHES . HAF 4 FERURERD, 740U 7, 4 F, 92—, 24
 »¥?KloTﬁ%§hTw%°@%ﬁ%mﬁ%%%+F@i?+ﬂfﬁﬁg\?&Fﬁﬁﬁ
@Aﬂ%fﬂ#&ﬁﬁﬁﬁnﬁﬁﬁ%&@giaca&%ﬁamaqugo
() 4 v =Y 7—F+ Fipis (NNJO

“FQD%\*4/;U?&%+F® EHix@Da~ Py o gk, @~¥7,77
_:bMﬁﬁ‘@ﬁﬁ/ﬁ?»tMﬁﬁ,@ﬁ??%/iw 7y X MO 4 g eE L
B, TR ATOBRANARURRORER MBI AOWE R 5w, 74

9;?7/%?F%§%ﬁﬂﬁ$h\$ﬂﬁ%+ﬁ@n7xt%ﬁhfbéo

LS o R b EI S 30 B KRB T A & — 7T Y ORES Z OFEHGO
RIS AT B, |

4 P2 VP ERARIL. ﬁi)s}jﬁ'?\ﬁ —75 vieH L, RETEA~ORAT ST & 5B
LB, FOWEE LT, FREBEEAOMIRC N BEREAD D EELDRD,

4—-2—5 HNAKMEOFE
i K BB D T, FERITED, DA, BEFRICE R E RO B A

~61-



%42 mﬂ%ﬂ(WRIE;é)@M

e - g S s S,

Siation number : 20401

fasin g0, ¢ I Laditade & Do:3d: N leogitsde ¢ 2T R
Year @ 1980
fa jed Kt o1 Kay hn isl fay
{ X .4 X b 27 td 1.3 K
? N I X 6.0t 1.2 i RS H.7
H b 0 0.6 5.4 30 4. 6.4 2.8
3 .0 2.0 0.9 8.4 8,0 8.0 39 5.5
: X 0.4 6 6.4 &4 0.4 Wb 2
6 9.9 ¢.0 LX) 2.4 FER 29 3.0 4,3
7 tb 6.4 i 6.0 g8 0.7 A
] .0 3 I 4.6 £.9 L 20 .4
3 6.4 6.0 9 0.9 0.0 5.4 0.0 1.2
2] 6,0 a9 2.0 0.9 0.9 &9 I
1 6.0 0. f.0 0Ly g 1.4 0.5 - 4t
12 R 0.0 0.0 b0 .0 53 0.0 3.5
13 .4 ¢4 .0 0.4 8.6 %8 CR A X
i\ 0.0 . 6.9 Ly ) 20 e
13 - .4 4,90 4.0 0 A 08 0 3t
i a4 ] 1.4 3.9 18,8 18 MR 8.5
17 3.6 6.0 LN 6.0 5.9 2.4 6.9 1.2
13 4.0 X EX 2.4 4.0 1.7 6.0 31
i® 5.9 o £.0 .6 6.7 2.4 3d 6.9
L .2 o8 - b 06 0. 0.4 10,9 19.9
U 8.9 8.4 8.4 0.6 LS 9.0 0.6 535
7 9.0 §.9 0.0 6.0 0 ft 353 1.3
u 0.6 0.4 R 0.6 M3 0.0 9 .
? 0.4 .0 .5 0,0 1.3 4.9 400 12
2 [ 6.0 X 2.1 ¢ T T 6.6
% 0.0 0.9 6,9 b9 1n.e 6. 0.0 54
1 £.0 6.0 .4 0 5.1 8.0 6.8 7.6
3 0.9 0.9 0.0 9.0 .0 6.9 0.9 4
2 04 1.4 .8 2. 0.b o 74 e
L1 0.9 4.9 6,4 1.5 9.4 29 1.8
3 8.0 39 11 11.8 423
Total 2,0 id 24 40 M 1R HLY 4
Eiriast 6.0 .4 20 1 1.8 4.9 .2 1.0

pame @ KADUNA

FainTatl in millimetres

Bititede 1 09

Su

4,0
17

11.8

Lt

4.4
0.3

e

)
id
R
6.3

W
T

6.2
0.8
1.4
fi.¢
3.4
4.0
1LY
1.2

9.2

0.6
- .8

N

12,2
0.4
0.9

o
19

0t

4.4
5.9
e
.9

6l
9
¢.0

-d

0.
6.4
0.0
X
!
X
0.0
08

&3
Y S

8.9

E
L5

3.8
i.¢
0.0

1)

alﬁ
o6
0.0
0
4.2

i

460
14,2

00

Yay

X
0.0

(K]

.0
e
.0

6

¢.0
8.0
0.4
8.3

04

LR
0.4

(X}

§.0

0.0 .

6.9
0.6

(RN

0.6
0.0

RX

8.4
9.0
0.0
0.0

0.0
0.0

3.4
0.6

S e e e e o e P

Fec

Yy
ad

R
¢.d

B2

0.4
0.0
0.0
¢.0
.0
&0

0.

0
0
60
8.0
0.0
0.9
o
&4
0.0
R
8.0
8.0
¢.0
.9
0.0

9.0

'R
3.0

-8

9.0
0.0 -

Annual statistics

Baaiee 77,90

Fossible data f1

Kissing - flag Briginel - no flag el

aus

Pristed on 187 471951

Y



LR D

i

&I

+
bt

%43

_ : . RN
RS | e T e b B TR T Bveg [T eT S 173 b
| RSN SRS (SO E | TR | Secs [0eEE F I RISTE (G| b | Bl
M S0 S S E E X (oo s S TS e (bt XA e AL (Ot R S
..w-,Tﬁhﬂ = "Ud\,v.ﬁm... e | Liey RE AT rﬂ.@.ﬂ.rﬁ.nwmﬂn ST | Tohs 1S WS nml_.rrum =TT m,ﬁfu/
RO | e SRS E T R TR S| T GRS S % PR RE| TS e goes | Ty
0 TN v o EvE T Vi nLuo: ey P P Lot e e RV BN RS S YR O Y B SN
. . e . ' ¥ ) .
XTI P Too s [T86 | bl VTl 3% 3 bl |AnEl | Len ey
T RE TS B Y T ve geaE (B3TEE | IhE [y | ST | TEE NG | g
mw:%&..mf SHT [T [ =em [ 06 B E ST (e a | vt [BEEAU RS ouit [eret el

amu (103 [gb g | TTTTTITIRR T BRI ST R LSS [on Rl [TO TSRV [ HUST| N Il
Lol RS ST RS R [$9°0 | s | UL (o | CH el | PEHUESRC | RETW | L
G AN B SR (W A =T B EER TN RN R SN eby | TN sy

Ar..m_hmﬂ..- oG, B OV [ Soroy PO LY LRy [bawy | 9B | ey

ss |2%esal |obiol | S g2 |WTR (2oL [€e. % [SLT peear (RhAU[Sral [geh jTel  pRwany

<8 \_m‘va%ww@wm N IE[ER a5 | 3w ek | a1y REEG koAl B3 0% [FLEL 0¥ kg (6075 T

oGS5 ST fes iy jogol | BT ¥4 T el [l [Soli RN TR AN IR | BT | TR
ﬂ.:\imumWH BTSSR TR TS g G | BT [ 2l | e [eea [sew | TUG | e
N e b a2 T iy S =y e R A T e S I e Ry
el .\\Jw.m..@ﬂ el R Rl R R A R A ey F e Y N R Rl A
S ATEST [Ho ey | U ST T TS [ 629 | bE S [Tt £e 8 |[ua 6981 | BU | el | 1]

A sl e
uvas PELTCEED M wsguoaan | u3gerns |wwwiiaas | - lsasav ane annt avm gav WOUVN | AyBu02d | AMvANVT
.................... g s A R S B R

1
"4 IN MuOs

- . SHEDIANAS IVIIDOTOHOZLIN NVIHIDIN

—63



Urher sl Bathirpe miaurs el
Stetien wih werd and gurereie § el
e s mand ;

ol mothy roird 82 nean wrvrend
Fraln wrihy weber iy
L e el aa L Tt

BMd—5 ARSI ER

-~



ALION HAJIN

VIV VIS0 T0HIRR

Y feR g

Drpgll e

-meaimy, dhoncety ¥ abns iy (B i
semr)s sdnyg sy @

TR i A

TR

o . e

B4 —6 () AXBEMAZER JEED

~65—



N A

YINY TYII907040AH

L3

vy sy R
FO-TT IR
Ty Hepsg T abns anzy o

1SS BN BITH e

0%3931

! g

,' ) : el
.;;//fflnuww%\.r Q

HISYE d3A1E WH(0VX

AR ETT

B4~ 60 KM ER (R

-



e HYDROLOGICAL AREA

| UPPER BENLE

4 — 6 (o) KB ER b= =)

67—



rﬁ BRI

hary isfey  Zvmeee—e
2aMAqH]
seatprls abregmig § vies ok (3

sueting MnL TR o \..
643931 8

¢
\

%
A

J8Y TVII0T040AH | S

B4 — 6 (d) RIVHNMFAAER HAR =)

68~



LLGEKD
v ¥t Staqr Shaliem
(& Watee Stage 8 Dinchargr Malien

M'l!ly

© RS Hajer ki

HYOROLOGICAL AREA §

NIBER JWIH

B 4= 6 (e) ABWPILER] (=2 = — 1)

~GG—



- (oL e
@é:%ﬁ

V34V VIIGOI04TAH |

g wh

Innly SN C———

IR e,
[AETTR R LU FLILY WU ¢ B
Mengip sheg g .

@ h— 6 () KM EE (ERRY

-70-



EGEND
s ¥y Sagr Hitima

£ Wafer Stage L Dimdargy Staliens
P Hribtary

o Waler Kver

HYDROLOGICAL AREA

EAGTERN LITTORAL

BI4 — 6 () KIBIWAFOLER CREER)

-71~



@% DV

qmmq T31301040AH

SAIPIEN]T] e
saefizig obmemig Rty @
sanmg abng vy

GLEEEY]

RAQIYH

£

\.whq

/ ﬁ_;u 1

B4 -6 G RIXEWFLER (F» ¥

—72



— e

PP S—
DI} OGHGHING YT LiOBM
. L i

PR
du l!l.& i ]

Lo | T
. yas
b =
ER0T O

- -l

vy THOCHQAH
N -
mzombﬁ.m UEhMEO&Q»I

- oo
‘- b
. vy s A
T e ot ¢ ) I
WMYQ WivO 5 5. vl . N
LIS iy @ e Rl
« [T g ot rbr e
[PYELE

NI
ﬁﬁmﬁ%wﬁ%% X
~ e S5 Y 5

S
oz

&

s

\fwmgw..aﬁ_

T L -
el

1 b AT,
e ; -
cy ¢ .
Ew Ty i -
,
|
- ©
D"
s o
T RN LN
N ;
- - e
L =
- - )
3 ..» X
e 43 v\‘-t : I,
LT ] , ,
e T T B . )
e e A Y kﬂuuur:..ﬂnw.._ il Fowero vt et | St |

-7 3

B4—60)



SEEHM A R LC e, 19800 HH ARG R N WB G, A0SR, PR
fnvmpkmoﬁ%,ﬁﬁﬁ%ﬁﬁéhfmbu%&@K%%%M\&ﬁ%%ﬂ@¢@mﬁﬁ
B A —EREy T hthFEi4—4, Fd-58%T,

Tl



#d4—4

45 B B P ARSI

Nigeria -~ Demand for Water by the Various User-Subsectors
:(in HMillion Cubic Metres Par Day (1987-1992)

Regources Planning,.specific goals.

75—

"USER BASE PROJEC: MAK
SUBSECTOR YEAR ECTED DEFAND
S - 1987 1988 1989 1390 1991 1592
1. Domestic Uses . 10.32 10.86 11.44 12.04 12.67 13.34
2. Crop ]
Irrigation 206.40 | 217,20 | 228.80 240.80 253.40 266.80
3. Livestock
Productipn 5.16 5.43 " 5.72 6.02- 6.33 6.67
4. .Inland
Fisheries _
Production 309.60 325,80 343.20 361.20 380.10 400.20
5. Agro- h
Industrial E )
Processing 20.64 | 21.72 | 22.@8 24.08 25.34 26.68
6. :Other Needs 103.20 108.60 | 114,40 120.40 126.70 133.40
TOTAL 655.32 | 689.60 | 726.44 | 764.54 804.54 847.28
Source: Agricultural Policy for Nigeria. Federal Ministry of
Agriculture, Water Rescurces and Rural Develépment, 1988,
F4-5 KEEREY2—F
Proposed and Existing Dam Sites
1. Dae Kumi 4 29. Mekrou P
2. Lagdo E 30. Park "W P
3. pasin Hausa P 31. Kandaji D
4. Hawal 4 32. Labezanga P
- 8. Riri E 33. Tossaye P
6. Dadin Kowa E 34. San : P
7. Shemankar E 35. Markala E
8. Dindima P 36. Bacule IV ?
9. Taraba b3 7. Banifing ?
10. Hanya b 38. Baoule TIX ?
1i. Gembu - P 39. Baoule IX 7
iz, Ratsina RAla (1} P 40. Kenie ?
13. Katsina Ala (2} P 41 Sotuba E
14.  Makurdi P 42 Selingue E
S 15. Misau p 43. Bafandougou P
18. Kawall 44, Handiana P
17. Kafin Zaki C 45. Kerounane P
“1B. Tiga E . 46. Baro P
15. Challawa c 47. Dabola o
20, Gurara P 48, Faranah P
21. Shiroro E 49 Bagoe II P
22, Zungeru P'_ 50. Gore P
23. Onitsha P 51. Alau E
24.. Lokeoja P 52. Yedseram B
25. Jebba E 53. Gashua/Geidam P
26.  Kainji E S4. Fomi P
7. Bakolori E 55. Bambari P
28. - Goronyo E
P - Planned
E - Existing
c - Under Construction
Source: Macro Perspectives for Nigeria'a Waterx
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Boreholes in the RBDAs (1982—19890)

Name ol Authority Boreholes
Anambra—Imo 47
Benin—QOwena 48

Chad Basin 282
Cross River 143
Hadejia— Jama'are 39
Lower Benue 83

Niger Delta 44

Niger River 175



Ogun—Oshun 342

Sokoto—Rirna 100
- Upper Benue 125
. 1,428

Source:Compiled form data supplid by the RBDAs.
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Table 3.3: Improved Water Supply la Nigeria (1974}

URBAN RURAL* % _
State | No.of nmy output of . [Population++] Population [Water 1 Total | Populat- { PerCapita
Towns water supply served scgved Supply |Populat- | fon served; Water Use
' {MLD) {million) (million) (MLD) b “don : ' {Litres)
_ 1(1974)

(1 (2} (%) 49 (5) ® | {8) )
Lagos 4 222.63 1.88 - - 2.40 18 118
Kaduna 9 107.55 _ 1.32 - - .35 25 31
Oye 28 90,90 * 4,16+ 0.02 0.08 | 7.09 59 22,
Kano 21 90.04 0.71¢ - - 754 4. 9 127
Bendel 22 g2.15 - 0.82 0.016 3.90 | 531 25 102
‘Anambes | 27 6748 2.40 .03 0.033) 452 53 28
Dorno 8 50.00°4 0.42 - - 373 11 119
Rivers & 39.63 0.37 0.07 148 1 202 13 9%
Croxs R. 14 28.66 0.50 - - 4.73 11 58
Plateay 8 . 2168 © 049 - - .14 | 18 56
Sokoto 6 24.75 1.60 0.06 . 1.38 | 5.70 28 16
Ogun 16 20.45 1.84¢ | o0.009 0.16 { 2.5 © 85 S 11
Gongola 6 20.32 0.20 - - 3.12 5 102
Imo: 15 13.22 0.65 " 0,085 0.065| 4.92 13 ©o28
Ondo 22 17.78 179 | 0.008 028 1 815 7. 10
Benue 7 12.80 0.30 ‘0.006 112 | 4N 6 45
Kwara 8 12.02 0.56 | - — 3.055 18 . n
Bauchi 8 7.50 040 -} 0.1 022 | 278 15 19
Niger 8 7.19 0.33 - - 1.88 18 22
NIGERIA | 243 947,80 2076~ | 0.028 | 8456|7585 27.4 45.7

Population figurc includes that of rural communitics served by urban supplics

+  Only rnl communities with own acparatc supplics

Supply was estiruated from the potential of wella c:unmg since 1965, and mdudcs water supply at
some livastock watering peints,

++ Population figures were estimated from 1963 National Cennue figures and cstimates by Fedanl Qffice
of Statistics (1971).

Source: Preliminary Report on “Water Resources Inventory of Nigerian Towans” by Lekan Oyebande for
the Federal Minltry of Watar Resources (1977).
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Table 3.3: Improved Water Supply lo Migesda (1974}

) URBAN RURALY % .
State Wo ol | Daiy output of  |Pepulationd+| Population | Water [ Toul [ Populat- | Per Capita
Tawns wader rupply sexved served [Supply [Populate | lon scrved| Wate Uie
(»1.D} {mitlion} (illian) {MLD} | - ion [{HED)]
{(1974) ‘

B 2 {3) (4 (5) (&) @ . f 8. 4 6
Lagos 4 222.68 1.88 - - 7.40 78 113
‘Kaduna % 107.55 132 - - 535 25 31
Oye 24 90.90 413 0.02 0.08 | 7.09 39 22
Kana a2l 90.04 0.71% - - 7.54 9 4
Bendel | 22 82.15 082 0.016 .90 { 331 25 102
Anambra | 27 67148 2,40 0.03 0.033] 4.52 53 . o8
Boms 4 30.00°" 0.42 = - 3.73 i1 - 119
Rivers 6 $9.63 0.37 0.07 148 | 202 18, 93
Crom R, 14 28.45 0.50 — - 478 11 53
Pltesu 8 21.68 049 - - 514 16 55
Sokoto 8 24.15 1.80 006 138 | 5.70 28 15
Ogun 16 2043 184 0.099 016 { 2.15° 85 11
Comngola 3 20.32 a.20 - - .2 5 192
imo 15 18.22 0.8 0.085 0.065( 4.92 13 23
Ondo 22 17.78 1,794 0.006 23 | 3513 57 10
Benus 7 12.80 0.0 -0.006 12 o4 & 43
Rwara 3 12.02 Q.56 — - 3.05%5 18 . 21
Bauchi ] 7.30 040 0.01 022 t 213 15 19
Niger 3 718 0.3% - - 1.38 18 3
MIGERIA | 243 947.8¢ 20.76 0.028 8.46 | 75.8% 274 45.7

®  Population figure includes that of runlcémmu.rul:e: scrvéd by urban supplies
Only rural communities with own separate supplics

somac livestock watering points.

1+

of Statistics {1971).

Supply was estimated from the potential of weils exinting 3incz 1365, ind inclodes water supply at

Populaton figures were eitimated from 1963 National Census figures and estimates by Fedemal Office

Source: Preliminary Report on “Water Resources Inventory of Nigerizn Towns™ by Lekan Oyebande for

the Federal Ministry of Water Resources (1977},

His : A Geography of Nigerian Development
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A
) 1980 1981 1982 1983 1084 | X |
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e M| esi0cl| ee37ar|  2r2,009] 251,241 222,819| - L. 2% |
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i # 88,595 114,892 | 96,364 89,070 101,455 3.4% .
ik 55 65,914 68,087 56,731 53,732 55,139 | — 4.4%
& B % 48,696 56,913 77,830 70,024| 62,751 6.5%
i 5 19,161 26,384 31,5731 41,203| 65,932 36.2%
EE 22,561 27,521 14,640 14,0100 12,7467 —13.3%
wom %tk 24,550 | - A1,662 40,028 | 41,889 36,710 | 10.6%
o 0,601 10,838 | 10,049|  10.212| 10,677 2.4% |
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FEDERAL MINISTRY OF AGRICULTURE
WATER RESOURCES AND
RURAL DEVELOPMENT
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FOR JICA ASSISTANCE ON THE FINAL
WATER RESOQURCES MASTER PLA N
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TERMS OF REFERENCE . FOR . JICA ASSI%TANCE on TﬂB FINPL
NATIONAL WATER RESOURCES NASTER PLAN.

Water resources development and management'is'.'
presently being undertaken by various'organisat}ons
which include the State Ministries of Agriculture and
Natural Resources, State ‘Water Boards, Staﬁe Agricultural
Development Projects, the River Basin Devélopmén£
Authorities, Inland Waterways, Nationai Electric Power
'Authdrity, the Directorate fér Food; Roads and Rurai
Infrastructures as well as other public and private’
agencies develop and utilise the water resources.

In order to coordinate a rational development of the

resources, it 1is consldered necessary to formulate a

national water resources master plan. The naﬁidnal

water resources mﬁéter plan will:

(i) assemble and.up—date water resources use and’
development of data, policies and 6gjectives for
development.

(ii)} provide an assessment of the quantity and quality
of the available water resources.

{iii) establish a balance between the a&ailable water
resources and needs and formulate guidelines for
water resources protection.

C?(iv) prepare sound development alternatives on short,

e A A T T i e P PO,

medium and long-term basis for national decision

maklng in the water resgurces sector.

()tvi discourage overlapplng but encourage complementarlty

T e FAT A 4 S PN b i A ek —

development programmes.

(vi) establish priorities of protection against flodﬂ,
drought and erosion.

{vii)} co-ordinate the activities and plannings of All
water resources development and use in Nigeria;

(viii) ensure optimal use of availaﬁle water and financial

resources by continuous planning.
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/ : :
L\The marked spatial and temporal variability of .
, e AR

hY
the available national water resources and its \)i
exploitation by many agencies!' make an integrated plan i
indispensable for the Wigerian environment. While /}

the Delta and Mangrove Swamp areas of the south

are characterised by eight months of annual
precipitation and could-;;;;\?B?ﬂw&ta£“§gzgiiiniiiiii
approximately one third of the total national land
area, north of latitude 11° North experiences less
than four months of annual precipitation, ﬁigh
potentials for evaporation and moisture deficiency

conditions for approximately eight months of the

year.

II. PREVIOUS STUDIES:

2.1.

2.2,

Within the framework of its Green Revolution
programme, the FederalIGovernment of Nigeria
reviewea each sub-sector of the agricultural sector
with the aim of identifying the major constraints
likely to hamper the country's drive towards
self-sufficiency. Thus the food production and
livestock sub-sectors were reviewed with the
‘Pechnical Assistance from the World Bank, and review
of the wéter resources sub-sector was done from
1981-1982 under the FAO Technical Cooperation
Programme {project TCP/HIR/0103).

The major findings of the team were presented

under five headings:

assessment of the impact of irrigation on the
Nigerian economy . '
assessment of development policies for
agricultal and water resources.

. asséésment of the organisation and management
of Nigeria water resources

. assessment of the performance of the RBDAs.
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2.2.5. constraints to water resouxrces development.

2.

2.

3.

g.

The team's recommendations were formplated in
two main component;: Institutional Reform:and
Action Progfamme.- |

In reaction to the recommendations, the Federal
Government inférmedhthe FAO that it considered that
most of the recommendations for Institutional
reforns could be implemented through adjustments
to the existing framework and stru¢ture,relatéd to
water resources.

On the subject 6f the Action Programmes, the-
most far—feaching recommendation concérned the

formulation of a Natlonal Hatex _esources_ﬂastan_klan

e
and for this purpose,. FAO_was approached.to-provide

__—-—-—-“"’"_P |
further assistance through the Technical Cooperation . -E? é;
-6 . _ 6

Progr . N /—-\ 7%
ogramme . . L : .

Th1wjﬁgﬁijydjdLJxLJhxgecti;ﬂﬂimiﬁléﬁggf:n July, 3

T

1984 which during a perlod of one ‘year- was—expected

e st ok wm

to prepare terms of reference for the formulation

of the Wational Water Resources Master Plan. = After
six months however and with the completlon of a
draft enabling legislation and the ln;tlal terms of
reference, gove¥nment approved in February 1885.
the commencement of the formulaﬁioﬁ of the_Plan.

A draft provision planfwas,thus submittéd in
October, 1985, complemented in ﬂay'198§_witﬁ the .
Investment Options and Schedules.

An in-depth review of these docpmehts is now

however instructive for the following reasons: .-

2.8.1. The draft provisional documents were'éynchronised

with the £ifth Plan whlch was lnltlally expeaLed

et aee e e e Sy ——

to be 1naugurated in 1985. This year, the Orlglnal

coucept of the Five Year National Development Plans

was replaced with that of a Perspective Plan

~-114-



implemznted through a three year rolling plan, the

first of which is presently being finalized for

inauguration in 1990. )ﬂ/? >
13 IJ

2.8.2. i : - T

A1l cost data in the existing documents were R
expressed in 'the local currency unit. Since Septembéf

'1986 when the Structural Adjustment Programme was

introduced, howevér, the exchange rate fluctuations
rendered the costs quoted in naira untenable §f§‘ﬁ%(ﬁwzﬁlz
particularly for the foreign component of water'-b L
resources projects. : K EANR N SISERER N 13
2.8.3. Recent policy trend is in favour of commercia-

lization and privatisation of government assets.

This policy needs to be reflected particularly in

VARSI
_the investment options and schedules. : -/ \Q-- 'E
2.8.4. .Although most data used in the evaluation of the \
surface water respurces were extrapolated, more -///Egnjx\\\!
data could bg'availed now from rehabilitated and qﬁ}” g
newly opened statiOns'natign—ﬁide. Furthermore, if \ K/j
effective use is. made Qf'data already collected from \\“:;?/’
the Mational éorehole Programme apd network of
observation wells, existing data base could be
strengthened. ji?I?
2.8.5. Progect’NIR/875029 — Assistance to strengthen [
the ¥Federal Department of Water Resources - funded I:ZJLAJ"M'-’
bj the UNDP and executed by UN-DTCD signed on 12 ““r}wu1}ILI7

April 1989 is expected to establish a computer-based
Data Bank and Information System in the Department.
2.8.6. The national inventory of irrigable land completed
| by the Federal Department of Agricultufal Land
Resources needs to be incorporated in the master plan.
2.8.7. The provisional documents are also expected
“to Bé'extended.from the presert twenty year horizon

to fifty years'to'accomMOdaté the minimum life span

for Wthh most hydraullc stluctures are designed for.




IIT.~ OBJECTIVE OF STUDY:

3.1. The study will assist the Federal Department of .
Water ReSources in finalizing the draft provisional

national water resources master plan which aims: at

the multi-puxpose u§gﬂpj_§hgnngg;g§‘s water resources.

e

"It will take into account the totality of all

national obligations {irrigation, water supply,
hydroperr, navigation, etc.)} for co-ordination of
water resources plané énd where necessary the
international obligations.

IV - VWORK PLAN:

4.1. The study will be implemented in two Phases,;

namely Phase 1 and Phase II.

4.2. During Phase 1 of the study which will last three
months, JICA experts would he required to yisit-the
Federal Department of Water Resoﬁrces in Abﬁja and .
using the provisional master.plan as @ foundation:

(1.} define the data and information necessary to
sirengthen the plan,

(ii} review the basic data {mainly policy, hydrological,
hydrogeclogical and socio~economié) identify the |
critical data gaps (such as groundwater resources
balance, basin population, irriﬁabie areas, manpower
requirement, etc.} and suggest measures to improve
the quality of the draft plan. -

(iii) carry out systematic search for data to close
the data gaps.

{iv} ascertain which of the needed_information-is
‘currently available in existing documents,

(v) identify need for up-dating of existing data and
iﬁformation, | ol

RIE

{vi}) carry out in-depth review of asiggggions in the

provisional plan in particular run-off anq watérruge

to establish acceptable basis for the assumptions,
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fvii) review foreign and local components of cost
estimates for_planned and on-going irrigation
projects,.

{viii) re-suscitate the Master Plan Unit of the Federal
Departmén£ of Water Resources, |

(ix) define a work programme to up-date and integrate

‘existing data into the provisional plan and the

steps necessary to put in place a programme of longer

term data improvement,

{x) recommend methodology to finalise the master plan
and estimate the time reguired for various steps
involved in finalizing the master plan.

4.3. ='The Study Team would submit monthly progress
réporﬁs to the Director of the Federal Department
of Water Resources as well as final report or
recommendations at the end of the Phase 1 mission
acceptable to the Department which will recommend
its funding to JICA.

4.4. Work during Phase IL of the Study will depend on
the outcome of the Phase 1 Study. It will take off
as soon as approved by JICA and its outcome shall
be thg:fihal water resources master plan.

V. - GOVERNMENT INPUT:

5.1.  Fer the smoéth running of the project as well as
tecﬁnological transfer, the Federal Government of
Nigeria shall provide the following input:

- Coﬁnterpart staff to the Study Team during the
study, 7

~— ' Making arrangements for office and residéntial
accommodation required for the study when

necessary and where government facilities are

available,

Providiﬁg any other available facilities which

may be required for the study,
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Assisting the Study Team in visiting relevant

government agencies in determining special.

problem areas and in carr}ing out field works.

JICA INPUT:

The Gbvernment of Japan will provide the

following input:

Japanese Study Team to conduct the study, .
Bearing the necessary expenses for the study
including supplemental field inQeétiQation

works required for the study,

Accommodating Nigerian Counterpart Staff involved
in this study for training in Japan,

Transfer of knowledge to Nigeriaﬁ counterpart
staff during the period of the study,

All necesséry equipments and materials that

will facilitate the efficient conduct ¢f the .study.
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