value of project' benefitata discount rate of 10 percent is equalized with that of
project cost incor poratmg several assumptions as indicated in Table 2-31, the
results of the analysis are summarized in the following table:

: Ca!cuiated Wate'r Rate Chérg eable
N -(Unit: Naira/¢u.m)
FullCost  OM& Replacement

. "~ Recovery Recovery
Urhan Water Supply | |
- Surface Water 7.23 . 248
- Groundwater . 944 449
" Rural Water Supply L : _
" - Surface Water ' . RV . 208
- Groundwafer (Motor P y 948 : 3.59

L Groundwater (Hand P). - 10.16 220

Accordmg to collected data on the preva:lmg water charges for

| domestlc use with metered supply, 5.5 Nalra/cu mis bemg apphed in Lagos, 2.2
: Naira/cu.m for urban area of Enuguy, and 1.75 Nalrafcu m for rural area of

Enugu. In this connection, the estnmabed water rate for recovery of OM and
rep]acement COsts would be apphcable untal every beneficiary could attain
satlsl‘actory level of i mcome by which they can afford to bear the water rate for
full cost recovery.

In a sensé of pro;ect sustamablhty from which most of the existing
waterworks are presently suffermg, waler rate l‘ixmg pollcy should be further

‘examined with combination of a flat rate charge and a volumetnc charge, taken
into consaderatlon ecom)mlc and SOClal objectwes, and so on :

2.7.4 Referenceto the Investment Program

BNy Sele'etion'ofthe Beét A'lterﬁativ_e ina Projec't

It shOuld be reminded that the economie analys:s of a prOJect is a
quantltatwe technique to help gulde a investment declslon in a systematic

fashion. Baséd on a compar:son of the costs and benefits ofa partwular project
'or program, this analysis tries to answer the practicat questions of whether an
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investment is worthwhile; whether its worth could be inéreased by altering the
design parameters such as the location; timing, technology, scale, compos1tmn
or implementing method; whether the policy envnmnment on :the project is
conducwe to its successful :mplementatxon and operations. Thus, the econom:c
analysis should seek to determme not only. :f a progect can be expected to
provide a satnsfactory return to the Nigeria's economy, but also if there is an

alternative(s) of achieving the pro;ect.’s objective that would offer a hlgh return
or a low investment cost. -

As mentioned above, the 4c0.nsideratioh of alternative plans is an
essential feature of the project feasibility study and preparatlon however, the
- review of existing reports indicates that insufficient attentlon was paid to the
identification and weighing of alternatives. Technical optm_ns with respect to
the FGN policy on decentralization, privatisation and users participation as is
examined in Chapter 12 of Vol. Two “Sector Report” should be compared with
each other for selection of the best alternative. If different technology can
produce the same output or benefit both in terms of quantity and quality, then
the analysis could identify the least-cost alternative by comparing the
' investment and OM ¢osts of each, If both benefit and ‘cost vary among the
alternatives, each alternative may be assessed separately with its cost and
benefit streams, so that the alternatives with thé highest net beneﬁt c0uld be
selected. ' '

(2) 'I‘imé Pfeference and Dis‘jcount:ing

An attention should be paid to proper specnﬁcahon of the Without and
With conditions mcludmg a thorough understanding of the relatlonshlp
between project input and ou!;put and their phasing over time that is a pre-
requisite to any cconomic analysw " The strict review as made for exlstlng :
projects in Chapler 4, 5 and 6 of Val. Two “Sector Report” streSSes that not only
is inadequate attention paid to defining the Without condltlon, but the
tendency is to underes'timat'e‘ the potential difficulties in project
implementation and OM that have led to the implementation delays, cost
overruns, lower operating efﬁclency, and smaller benefits than those assumed

To the extent possible, the'decision-—_rriéker should cléarly_sindgrgtahd
“the basic assumptions and judgments as incorporated in the analysis of -
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Without and With conditions. It may be noted that a billion Naira spent tbday
represents a greater cost or sacrifice than a billion Naira to be spent in a year
from now because the money could be invested elsewhere, in the meantime, to
_earn a return in the form of interest or profit. The concept of “Time Preference”
relates to the fact that the values received earlier are worth more than those
received later, thereby, the time discounting technique is applied, This

consideration has led to one of the NWRMP strategies “Appropriate
Implementation of Water Resources Projects with Priority Gwen to Medium-
‘and Small-Size” as stated in para 3.1 of Chapter 3 in Vol, One “Summary and
Main Text”.

(8) Priorities for BMR and OIn-IGo_in'g Projects

During the initial course of the NWRMP period, a greater part of the

investment program may be those of the on- -going projects. . Since it is the

_ incremental returns ignoring all sunk costs that are relevant to the decision

whether or not to invest, it is sound practice as a starting pomt to protéct the

allocations to all on-going projects that are.indivisible and whose

- implementation is well advanced. The availability of external financing tied to -

specific investient may restrict the choices with the decision depending upon.
* the incremental costs to be ﬁnan_ced locally relative to the incremental benefits.

_ Similar considerations may apply to maintenance, rehabilitations and
output balancmg projects to be mcluded in the so-called “BMR” which change
the balance of products so as to :mprovc the use of existing capacity, and all of
these prOJeets may entail relatively small investments that yield high economic

‘returns. Conversely, it is usually desirable to postpone the start of large-scale,

-indivisible projects with modest returns or projects in which there are doubts
about the absorptive ¢apacity of implementing agencies and the degree and
extent of users participation, On- going projects that are divisible are also the

] candidates good for phasing over the long periods, By using such common-
sense approaches, itis often possible to decide on a large part of the investment
program without recourse to elaborate analytical techmques

(4) : : P}xte'rnalities

_ | This is d_éﬁﬁed as the effects of a projéct that do not impose a cost or
- confer a benefit within the confines of the projects itsclf and are not included in
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the project’s financial accounts. An example of an éxternal cost is downstream
silting caused by the on-farm land consolidation scheme invelved in the past
publie 1rr1gatlon project. Vatious forms of waber pollution, water storage that
affects the yields of shallow wells and ﬁshenes in the’ downstream wetlands,
and negative side effects from irrigation projects on health are other examplés,

As for external benefits, one of the most impdr‘ta‘ﬁt'of these is the
knowledge that accrues through the learning process; specifically, the use of
new local technology as encouraged through users participation in a particular
project may make it easier, chapter or less risky to apply the same technology
in subsequent projects or may indirectly improve the technology in other
sectors. This external effect would be one of thé'impOrtéht'bbjective's‘td be
involved in the proposed Comprehensive River Basin Management Program as
compiled in para. 4.3.4. of Vol. One “Summary, and Main Text”. - An obvious
way in which this might happen is through using staff and workers with
training and experience from the first project to train otheér people for
subséquent projects. In addition, the knowledge acquired may enhance the
domestic research and development capability. 'Othef'extern_al benefits include
the reduction in fertility rates through the well "arrang’ed women-in-
development scheme or lessening of urban mlgratmn through the improved
living standards in rural area both to be derwed from the 1rngat|on and water
supply projects.

1t is usually not feasible to trace and measure all such éxternal effects;
however, an attempt should always be made to identify them, and when the
externalities cannot be quantified, they should be discussed in quahtatwe
terms.  In some cases, it is helpful to mternahze the exbernalnt:es, viz, to
combine a package of closely- related actw:hes into one prOJect, for whlch an
irrigation project likely to cause the waterlogging could, for example, be
undertaken jointly with an appropriate drainage program, as is explained in
para, 5.3.7 of Chapter 5 i in Vol. Two “Sector Report”. Similarly a dam pro;ect'
‘with possible adverse effects on wildlife habit could be redesigned to include
appropriate remedial ineasures, “This procedure is also convenient in case
where the externalities play no role strictly speaking but where it is difficult to
estimate demand or economic value of the output from the project without
closely linking it to related activity. A common example is the economic
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analysis of an irrigation projects where the benefits are measured in terms of .
the value of incremental agricultural output rather than of incremental water.

(B) Multiplé Cornp’onents

Many development, pr(ueets contam the components dealing with

‘ several sectors or activities, One examp!e is a multnpurpose water resources

pro;ect where each component should bé analyzed separately through the
appllcatlon of appropriate cost allocation technique as explamed in para. 4.4.5

of Chapter 4 and para. 12.2.2 of Chapter 12 in Vol. Two “Sector Report”.

Another example is the proposed Comprehensive River Basin Management
Program as is comp:led in Vol. One “Swmmary and Mam Text” where rural
activities may combine irrigation and water suppiy on the basis of proper
operations of the exlstmg reservou- vamous types ‘of farm inputs, extension
services, rural roads and social mfrastructure such as health elinics, schools

- and community centers,

For the lattef case, the first task is to specify ‘carefully the
re]atmnshlps among the various components, Sc¢hools, cormnumty centers and
heaith clinics may be closely linked to agricultural productwnty in one case and
very loosely, if at all, in another. When the various components are
significantly inter-related, neither costs nor benefits can be allocated

'meanmg[‘ully to individual components in the analysis, and separate economic

rates of retum for various components should not be calculated The
approprlate procedure is to calculate the net present value or economic rate of

~ return of the entire package, and then to test whether it can be increased by

rede&gm_n g the project to alter one or more of the compenents.

“ast



TABLE 2-1 - STATE ADMINISTRATION

 (Unit: Areain 1,000 sg.km)

- 282

From September 1987 to August 1991 _ _ _ Aftér August 1991 o

No. State Name Capital Name Aréea LGANo No. State Name Capital Name = Area  LGA No
01  Lagos Lages © - 37 9 01 Lages ke 37 15
02 Ogun . Abeokuta 17.0 . 12 02 . Ogun - Abaokuta 17,0 15
03 Oyo . Ihadan 385 24 03 Oyo " 1badan 21 2B
_ _ _ .. 04 Osun " Osogho. 94 23
04 Ondo _Akure 20.8 18 05 Ondo Akure ' 208 26
05 Bendel Benin City 370 na 06 Edo Benin City “19.7 14
: : . 07 Delta " Asaba’ 173 19
06 Rivers Port Harcourt 196 13 - 08 Rivers -~ Port Harcourt = 19.6 24
07 CrossRiver Calabar - 220 7 09 CrossRiver = Calabar ' 22.0 14
08 Akwalbom 68 10 10 Akwalbom ~Uyo = 6.8 24
02 Imo Owerri 118 28 1_1' Imo Owerri =~ 54 21
' 12 Abia " Umuahia 64 17
10 Anambra Enugu 17.2 29 13 Anambra  Awka 47 16
' ' : 14  Enugu Enugu 126 19
11 Sokoto Sokoto 1054 19 15 Sokoto Sokoto 68.1 29
- 16  Kebbi Birninkebbi 1373 16
12 Kwara  llorin 572 12 17T Kwara Torin 347 11
_ - 18 " Kogi " Lokoja 288 16

13 Benue Makurdi 387 13 19 ‘Berue Makurdi’ 324 18 -
14 Niger Minna 723 9 20 Niger ‘Minna 723 19
15 Plateau . Jos - 539 14 21 Plateauw. . Jos 53.9 23
166 Kaduna  Kaduna 444 7 22 Kaduna ' Kaduna 444 18
17 Katsina Katsina 24.0 7 23 Katsina Katsina ' 24.0 26
18 Gongola Yola 951 17 24 Adamawa  Yola - 382 15
25 Taraba: Jalingo _ 569 12
19 Bauchi Bauchi 66.3 14 26 Bauchi - Bauehi = '66.3 23
20 Kano Kano 459 20 27 Kano - Kano 217 34
' : 28 Jigawa Dutse 24.2 20
2t Borne Maiduguri 121.2 19 29 Borno Maiduguri 766 21
30 Yobe ‘Damatur 452 12

22  AbujaFCT  Abuja Municip. 7.0 4 31 AbujaFCT = AbujaMunicip. 70 4
Total 9238 (453) - Total 9238 589

Note: Area by Stateis based on Satellite fmage Analysis (as quun=e, 1953
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_TABLE 2.3 FEDERAL AND STATE BUDGET (Agriculture and Water Supply)

(Umt M1lhon \'au‘a)

- Agricu]turai Sector X . Water
Name of Stato (ii?]i”:; ‘: Lweslock Foreslry Fishery NALDA R::e?\::fzés. DFRRI_ ~ Total SS:E?J:

1. Neérthern Zone :

a) Western Block : o . :
Sokoto 333.3 83.7 113.6 0.8 0.0 . 0.0 0.0 bi1.4 417
Kebbi : 68.0 20 17 09 00 . 0.0 0.0 726 646
Katsina 247.1 4.5 50.0 0.6 00 00 0.0 3022 580
Sub-total 648.1 102 1653 23 0.0 0.0 0.0 886.2 170 3

b) Eastern Block : _ )

~ Kano 8.2 18 871 20 00 00 00 86.5 68.7
Jigawa - 198 91 136 15 00 . 00 0.0 440 - 00
Yobe 105.6 4.1 388 0.7 0.0 . 0.0 0.0 - 1492 18
Borno _ 1260 33 . 198 1.0 0.0 0.0 0.0 - 150.1 0.0
Bauchi | ' '68.0 10.0 8.1 6.0 - 0.0 00 00 0 921 324
Sub-total 3976 341 80 112 00 .00 00 5319 1029

¢) Tetal : 10460 1043 = 2543 13.6 0.0 0.0 0.0 14181 2132

2, CentralZone ' : '

a) Western Block : ' : T o
Niger | 805 04 1.2 0.5 00 00 00 826 2790
Kwara . 185 1158 105 - 0.0 0.0 0.0 0.0 1048 135

- Kaduna ' 30.8 1.5 23 62 00 00 0.0 348 28.8
Kogi 18.6 6.4 16 - 16 0.0 - 0.0 0.0 282 - ba

~ Abuja FCT 00 00 00 60 00 00 00 00 00
Sub-total 2084 241 156 23 0.0 0.0 0.0 2504 3864

b) EasternBlock ' ' S ‘

Adamawa . 549 103 3.4 1.0 - 0.0 .00 - - 00 - 69_.6 411
Taraba . = 996 99 . 16 0.3 00 - 00 00 114 00
Plateau o248 29 23 1.3 00 - 00 0.0 31.4 05
Benue - - 54.8 7.2 6.1 5.6 0.0 - 0.0 00 737 3156
Sub-total 2342 30.3 134 8.2 0.0 00 00 286.1 116.6

<) Total 4426 544 290 105 00 - 0.0 0.0 5365 - 503.0

3. SouthernZone : ' '

a) Western Block : ' : _ .
Oyo - 883 8.4 24 39 .00 00 - 6.0 - 1090 0.0
Opgun 2471 - 24 2.0 2.2 00 0.0 0.0 31.3 - 4390
Osun - 1206 6.0 261 28.6 - 0.0 - 0.0 200 2019 88.6
Lagos ' 60.3 114 27 300 .00 - 00 0.0 104.4 165.0
Ondo 18.6 4.0 151 1.0 0.0 0.0 0.0 386 355
Edo C 822 116 123 117 00 © 00 .00 978 0.0
Delta - 51.0 98 . 5.7 10.0 00 - 00 00 - 165 0.0
Sub-total 425.6 636 - 669 - 874 00 . 00 260 6595 '3321

b) Eastern Block ' o _ o '
Anambra | - 424 9.9 1.2 06 00 .00 - 0.0 b44 41.1
Imeo ' 4 50 6.7 1.8 00 100 - 0.0 539 205
Rivers 84 1.0 04 52 00 0.0 00 150 433
Enugu - 630 200 6.5 g 00 00 0.0 1014  BL1
Abia . 41.0 135 8.4 4.4 0.0 - 0.0 207 880 - 809
Akwalbom . 438 35 35 6.4 00 . 00 0.0 512 592
CrossRiver - 3820 110 80 15 00 00 -00 . ‘B35 .00
Sub-total . 2613 © 639 - 357 . 31 8 0.0 100 207 . 4234 305 1

¢) Total : 6869 1175 1026 . 1192 0.0 100 467 ~1,082.9 637.2

4, TolalofState  2,1765 2762 3859 ?14'_3._’2 0.0 . 1000 467  3,031.5 14134
6. Federal Budget 38440 1058 488 207 & 6000 - 6233 '325.0.°5,867.6 . 3250
6. GrandTotal .  6,019.5 3820 4347 ‘?163.9_ . 900.0 " 6333 3717 8,905.1 1,738.4

Data Source: Im}ehmry Su'r’véjf (Régional) : 2 84
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TABLE 2-4 DEMOGRAPHY

Note Land aréa is based on the results of satelhte nmage ana!ysis

a8

: Land . 1991 (Census) -~ 2000 2010 2020
- State Nanje _ reg_ Popula’n Density Popula’n- Densily Popula'n Density Popula’n Densily
o O (sq.km) (1,000} (sqkwm) (1,000 (sqkm) (1,000) (sqkm) (1,000) (sq.km) -
1. Northetn Zone
‘a) WesternBlock -~ S -
‘Sokote - 68,000 - 4,393 65 4815 1 5,941 87 7,240 106
Kebbi 31,250~ 2,059 85 2,257 61 27785 75 3,393 91
. Katsina L23950  3,879. 162 - 4251 171 5,246 219 6,393 267
Sub-total . 129,290 10,331 80 11,323 88 13,972 108 17,026 132
'b)lg_as_tg&fﬂo_c_k R - _ |
Kano 21,680 58638 260 - 6,254 288 1,149 357 9,485 438
~Jigawa 24210 2832 117 3141 130 3,892 161 4,765 197
Yobe 45,240 1,411 31 1,565 - 35 1,939 - 43 2,374 52
' Borno 76,050 = 2,505 34 2,879 38 3,567 - 47 4,366 - 57
Bauchi 66,310_- - 4,291 65 4,760 72 - 5,898 89 1,219 109
Sub-total 223,490 - 16,767 72 . 18,5589 80 23,045 99 28,209 - 121
¢) Total 362,780 27,098 75 29992 82 37,017 102 45235 - 126
2. Cenlral Zone : .
.a) Western Block R : .
. Niger 72,340 2,481 34 . 3,311 46 4,483 62 5,995 83
- Kwara 34,700 . 1,568 45 - 2,093 160 2,833 82 3,789 109
-~ Kaduna . 44,390 - 3,968 80 . 5205 - 119 7,170 162 9588 - 216
- Kogi 28,810 - 2,100 73 2802 . 97 379 132 5015 - 176
- AbujaFCT . . 6960 379 - b4 506 73 ' 685 98 916 132
~ Sub-total 187,200 10,496 56 - 14,007 % 18,965 101 25,363 135
b} Bastern Bloek e S o : K _
“Adamawa - 38220 2,123 56 2968 18 - 4,011 105 5,353 140
- ‘Taraba . 56,860 1,480 - 26 2,069 36 2,79 49 3,732 - 66
Plateau 53,870 3,285 61 . .4,593 "85 - 6,205 115 . 8,284 154
‘Benue 32410 2719 86 3885 . 120 - 5,250 162 7,007 216
Sub-total 181,360 6,667 53 . 13515 75 18,262 101 24,376 134
¢ Total 368,560 20,163 55 271,622 76 37221 101 49939 . 135
3. SouthernZone o ' '
: 'a) Western BTock : _
2 0yo 27,140 3,489 120 4656 172 6,018 222 7,698 284
. Ogun 17,030 2,339 137 . 3,121 - 183 4,034 237 5,161 303
Osun 9,300 2,203 ~ 235 2,940 313 3,800 405 4,861 = 518
- Lagos - 8,230 . 5687 1,625 7,690 2035 9,808 2,629 12,548 3,364
- Onde 20,810 3,884 187 @ 5,183 249 6,699 322 8,569 412
" Edo 19,700 2,169 - 110 2,882 146 - 3,724 = 189 4,764 242
“Delta - - 17,280 2,569 149 3,428 198 4,431 256 5,668 - 328
~ Sub- total 115 oao“ 22,330 194 29,799 259 38514 335 49,269 428
: b) Eastem Block o R ' '

. Anambra © 4690 2,768 590 - 3,694 788 4,774 1,018 6,107 1,302
i ime 5430_ 2,488 458 3,320 611 - 4,201 790 5,489 1,011
4L Rivers 19 600 3984 208 5317 271 6,812 351 8781 449
2 Bnuga -5 12,510 - 3,162 - 263 4,220 337 5464 436 6,976 558
: Abia 6380 2,208 - 360 8,087 481 . 3963 621 5010 795
- Akwalbom -~ ‘6,780 2,860 348 3,149 :. 465 4,070 600 5207 768 -
- Crogs River 21,990 1866 85 2400 113 3,218 146 4,117 - 187
o Subdetal . 77,380 _..18926' 245 - 25957 326 ¢ 32642 422 41,167 . 540
-c) Total - 192460 - 41266 214 -pb088 ¢ 286 71166 370 - 91,026 413
B Gmnd‘i‘atal 923 800 88, 517 96 112, 500 122* 145 400' - 157 - 186,000 201



TABLE 2-5 PRESENT LAND USE

(sq. km)
. . Forest Land o Agricd)- :
State Name _ — — Grass- ture Others . Tolal
Mangrove TForést Woodland  Total land land B :

. Northern Zone ' ' '

1} Western Block : T : : o
Sokoto - - 1,100 1,100 24,255 36,000 6,135 68,090
Kebbi - - 635 - 635 15,370 18,145 3,100 37,250

" Katsina - - -~ 30 30 5,880 - 17,245 795 23,950
Sub-total - - 1,765 1,765 45,505 71,390 10,630 129,290

» Bastern Block ' : . T .
Kano - - 495 495 6,540 14,095 ‘B0 - 21,680
Jigawa . 440 440 12,340 8,490 2,940 24,210
Yobe - - . 245 245 20,355 9,660 14,980 45,240
Borno - - - o125 - 125 35,175 ' 26,985 13,765 76,050

" Bauchi - - - 4,995 4,995 32,845 23,740 4,730 66,310
Sub-total - 6,300 6,300 - 107,255 82,970 36,965 ' 233,490

9) Total ' 8.065 - 8,065 - 152,760 ' 164,360 = 47,695 - 362,780

t. Céntial Zone ; : s : - : : '

1} Western Block : : , _

. Niger - 30 5,680 5,610 25,930 36,070 4,730, 72,340
Kwara - 480 3,480 .- 3,960 18,760 11,660 320 . 34,700
Kaduna 14,465 14,465 12,810 15,915 1,140 44,390
Kogi - ; 5270 13,795 0 9,06b 7,685 8,460 - 3600 28,810

" Abuja FCT 25 - 1,635 1,560 1,140 4,250 10 - 6,960
Sub-total - - 5,805 28,855 34,660 66,326 76,415 9,800 187,200

b} Eastern Block S g o T
Adamawa - - 3,185 3,195 - 18,925 - 11,885 4,215 38,220
Taraba 5 10,950 10,955 19,7256 - 15425 10,755 56,860
Plateau - 410 8,425 .8,835 14940 25,920 4,176 . 53,870 :
.Benue - 250 . 1,450 1,700 3,100 = 25,335 2,275 . /32,410
Sub-total - . 665 24,020 24,685 66,690 78,565 21,420 181,360

&) Total 6,470 52,876 - 59,345 | 123,016 - 154.980 31,220 : 368,560

}. Southern Zone : ' ‘

a) Western Block . : . : '
Oyo 2,140 5565 7,705 3,790 15,605 . 40 . 21,140
Ogun . - 7,665 45 7,110 65 7,985 1,270 11,030
Osun - 7,110 10 17,120 50 1,920 300 9,390
Lagos - - 690 - .- . 890 - -920 2,120 ..3,730
Ondo 65 12,130 - 12,195 260 - 6,365 1,990 20,810
Edo 170 - 1,760 . 215 - 8,145 ¢ 9590 /8,430 2,116 . - 19,700
Delta 3,460 1,300 - 4,760 - - - 5,400 1200 17,280
Sub-total 3,695 38,795 - 5,835 .. 48,325 6,115 46,625 16,015 115,080

b} Bastern Block v o R R , ;
Anambra - 620 30 650 50 1,150 2,840 4,690
tmo - 855 - . 855 - 4,070 505 5,430
Rivers 5,390 505 - 5,895 - 3,965 9,740 19,600
Enugu - 1,210 . 55 . 1,265 70 6,385 4,780 12,510
Abia - - 790 . L 190 - b,160 430 . 6,380
Akwa Ihom 650 15 - 128 IR 6730 . 325 .6,7780

Cross River 665 9,095 1,160 - 10,920 =70 0,910 ©1,090 - 21,980
Sub-total 6,705 13,160 1,245 ‘21;100 190 - 36,370 19,720 - 77,380

¢) Total 10,400 51945 17,080 69, 425 5,305 82,995 34‘ 34,135 - 192,460
Grand total 10, 400 - .b8,4%5 - 68,020 136 835 : 281,080 - 392 335 113 550. j-f923 800

Note: T Forest TPropical Rain Forest Others mclude wetland bareland waler area and urban land

Data Source: Satellite Image Analysis
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TABLE 2-7 AGRICULTURAL POTENTIAL AREA

(Unit : 1,000 ha)

State Name ' Rafnfed . Irvigated -Fadama . Tetal
o - Crop Trée " Sub:total - gaie . °
1. Northern Zone '
‘a) Western Block _ - _
Sokoto 2,306 180 - 2,486 204 ‘80 2,770
" Kebbi : 0 0 _ 0 0 0 0
Katsina 1,713 1 ‘1,714 72 47 - 1,893
_ Sub-totat 4,079 181 4,260 276 127 4,663
b) Eastérn Block . _ _ :
Kano 6,056 0 6,056 0 2,418 - 8,534
Jigawa 0 o 0 0 0 . 0
Yaobhe " 2,266 0 ' 2,266 0 b 2,271
Borno 2,403 102 2,605 0 60 2,565
Bauchi 2,677 0 2,677 3 . 98 2,168
Sub-tstal 13,402 102 13504 3 2,621 - 16,128
¢) Total 17,481 283 17764 = - 219 2748 20791
2. Central Zone : '
a) Westem Block _ _ :
Niger ' 1,035 310 1,345 200 50 1,695
- Kwara - 434 139 b3 115 16 - 403
Kaduna 1,816 10 1,826 ‘40 - 81 _1,94?
Kogi 320 28 348 30 6 384
Abuja FCT 128 10 139 8 15 162
. Sub-lotal 3,734 497 4,231 393 - 167 4,791
- b) Eastern Block : ' '
© Adamawa 189 0 189 B 39 . 233
Taraba 262 0 262 0 194 456
Platcau 1,124 0 1,124 0 36 1,160
Benue 1,807 0 1,807 0 142 1,949
Sub-total 13382 0 3,382 5 411 3,798
¢) Total 7,016 491 7,613 398 578 8589
3. Southern Zone '
a) Western Block _ o
- Oyo - 183 217 1,000 45 11 1,062
~ Ogun 279 120 . - 399 60 10 - 459
Osun 315 3 388 35 3 426
- Lagés 80 100 180 120 20 220
Ondo 16 517 T 1,293 69 16 - 1,377
Edo 580 200 - T80 35 6 821
Delta - 430 120 550 25 4 579
"~ Sub-total 3,183 1,407 - 4,680 279 15 4,994
b) Eastern Block ' . : _
Anambra 120 16 - 136 1t 3 150
Imo 122 T 1t 133 - 15 : 2 150
Rivers 240 20 260 15 4 279
Enugu 180 -9 189 14 2 205
Abia 165 11 176 16 2 194
Akwa lbom 150 14 164 12 - 4 180
Cross River 268 .28 296 17 - 5 318
Sub-total 1,245 - 102 1,354 100 22 1,476
¢) Total . 4428 15816 5944 gﬂg a7 6,420
" CGrand total _' 29,025 2,206 31 321: 1056 3,423 35,800

Note : Figures in Kebbi and Jlgawa are mcluded in Sokolo and l{ano, respeclwely
Data Source : Inventory Survey (Regional) :
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TABLE 2-8  PRESENT CROP PRODUCTION (SUMMARY)

“Crop - Unit  NorthernZ.  CentralZ. ~ SouthernZ. Total
1.Yam E . '
- Area 1,000 ha 180.0 705.5 | 347.0 1,232.5
Production - 1,000 ton 1,278.0 5,270.8 © 3,686 10,517.4
LYield sdendha e BB WA 88
2. Cassava - , ' _ .
Area © 1,000 ha 6.5 4264 - 1,0098 - 1,631.7
Production 1,000 ton 26.8 2,592.2 6,513.3 19,1323
LXied ten/ba ool B 680
3. Sorghum ' _ ' _ . :
Arca 1,000 ba,  4,2104 1,025.7 213.0 5,449.1
Production 1,000 ton 3,335.7 - 1,681.0 9857 - 8,002.4
Lo Yield coontondha 08 L B 48 o] 1.1,
4. Millet _ L
Area i, 000 ha  2,853.0 552.9 . b4 3,411.3
Production -3 000 ton 2,8899 764.2 - 66 3,660.7
E ' CLXieldctendha A0 A2
- b, Rice - ' T '
Area 1,000 ha © 3882 941.0 3074 1,636.6
Production = 1,000 ton - 2140 1,436.9 604.8 2,315.7
Yield tonfha. ... 0 . B 14, o 14
6. Wheal o
. Area !;000 ha . 400 - S 1498 . 54.9
© Production . 1,000 tén 28.0 00 - 0 - 28.0
) .:l!'.i!_?.!.d.......;..........f:Q!!f.hﬂ....-...........-.i..ﬂ-\?.;..;......._...'.....Q;Q..........4...........i:..'...'.i...-.....;.....Q-.5...
7. Maize e : _ o : ‘ :
Area : 1,000 ha - 873.8 1,163.0 740.1 2,766.9
Production - 1,.00'0' ton -431.0 1,8284 - 1,635.1 3,794.5
- oL ..Yi‘.eld...-..;‘-.....-.....-..tpn.l..h.au...‘.."i..‘......‘.....(’ta...q...-.....,n'..‘...l.'.e.....‘......a......’..z.'.ln.;'.-........A....A...l.!fi...
= 8. Soyhean : : o _ :
“Avea - 1,000 ha ‘8.6 112.0 - 0.8 - 1211
Production 1,000 ton 30 108.0 - 14 112.4
D Xiet ton/ha. ... 04 i, O i 2B, 0.9
9. Groundnuts . - .
Area 1,000 ha §507.1 212.6 0.1 7798
gu' : ‘Production 1 000 ton 512.8 395.3 0.0 908.1
Yietld o denfha B0 B0 - TR | SRR 12
© 10. Cowpea : . o .
- Area e 1,000 ha ‘ 4709 2337 0.7 T705.3
Production 1,000 ten - 61171 _ 167.8 CLE 686.7
el tendha 0T B L0
1L Rubber : ' . _ ' '
- Area - 1, ﬁoo ha - 08 66.6 67.3
~ Production 1,000 ton - 18 b4 55.6
C Yield MONIIA e et SO % | IO X - S 0.8
12. Cotoa _ s ‘ '
Area 1,000 ha Y X R 926.6
Préduction 1,000 ton’ CaT ‘08 2699 260.7
..X.l,@.l.d............,.....‘.t.‘-?-n.l.ha ....................... I L8 LU TR 0.3
" 13.0il Palm ' )
- Area 1,000 ha - 8.0 404.6 412.6
Production’ 1,000 ton - T820 697.6 729.6
vield ‘ton/ha’ REE 40 R 1.8
& . DalaSource:lnventory Survey (Regional)



TABLE 2-9 PRESENT CROP PRODUCTION (1)
| @

© (Unit: Areain 1,000 ha/Production in 1,000 ton, Yield: ton/ha)

. Yam Cassava ... Soighum - Millet
State Name

" Area  Prod. Yield Area  Prod.  YieM Area - Piod. . Yield Ares  Prod. - Yield

1. NorthernZone
a) Western Block

- Sokate 0.0 0.0 - 0.0 0.0 - L1010 10737 10 B465 5330 10
Kebbi 00 - - 00 - 0.0 00 - 0.0 0.0 - 00 00 -
Ketsina - 00 00 - 00 00 - 8921 - 4800 1.2 1802 4370 24
Sub-total 0.0 00 Y 0.0 - 14930 15637 10 . e 9100 - i3
b} Eastern Block . _ _ : . - )
Kano : . 0.0 00 - 0.0 00 - 19130 7800 © 04 14370 1680 05
Jigawa 0.0 09 .00 00 - 00 ~ 0.0 - - 00 00 -
Yobe 1800 '1,2780 7.1 00 - 04 - 1511 1800 12 1400 2380 17
Boroo 0.0 " 0.0 . 0.0 0.0 - - B6T3 8920 12 4467 404 LT
Bauchi 0.0 0.0 N 11 268 41 859 1200 14 1026 . 1745 L7
Sub-total 1800 11,2180 1% 65 268 41 27173 L7720 07 21263 | 19189 09
¢) Total 1800 12780 71 65 268 .41 42104 3337 08 28530 28889 10 @
2. Central Zone .
a) Westérn Block . ) I
Niger - . 1114 8220 74 761 6720 88 . 950 4010 42 1874 1580 08
Kwara n.s. nas. na na n. a. n.a n.a ' na. n.a na.’ ‘- ma n a.
Kaduna- 733 3110 42, 123 370 30 3423 4280 13 1284 . 216D 17
Kogi : 400 5400 135 450 5000 111 0.0 - 00 . 40 60 - 15
Abuja FCT 218 579 271 00 00 0 240 . 620 26 84 30 03
Sub-total 2465 17309 70 1334 12090 91 4553 8920 . 1.9 3285 3830 1.2
b} Eastern Block : - - : S : S
Adamiawa ‘ 21 155 74 16 64 40 592 85.0 14 .18 128 1.7
Taraba . 46 0 350 16 1.1 50 45 398 600 15 184 310 17
Plateau 1288 9659 15 933 3920 42 9624 3600 14 1354 . 2301 14
Benue | 3235 25235 7B 1960 . 9798 50 2030 © 2840 14 631 1072 14
Sub-total 469.0 35389  T7T . 2920 13832 47 5644 - 7890 1.4 ' 2244 - 3812 17

- ¢) Total 7055 52708 1.5 4254 25922 61 10257 16810 16 5529 7642 14
3. SouthernZone ' S
a) Western Block

Oyo 199 3477 175 . 500 10360 115 150 7250 483 00 0.0 - @
Ogun S 87 1525 175 0 341 3910 115 1.7 81.0 476 06" 0.0
Osun 6.5 1138 115 319 3670 115 1 7 530 482 .04 T 00
Lagos 83 1444 174 13 220 116 . 00 00 .00 00 -
Ondo 266 4650 175 519 8970 115 02 . 120 €00 00 . 00 -
Edo 372 6513 175 630 6090 115 1950 1147 - 06 00 .. . 00 .
Delta ‘9.3 1269 174 | 60 676 113 06 00 - 00 00 -
Sub-total 1145 20086 176 2689 30895 116 213.0 9857 46 0.0 0.0 -
b} EasternBlock , 4 : : L e '
Anambra 220 1500 68 200 2100 105 00 060 . - - 10 . - 14 14
Tmo - 1228 6130 50 2822 20000 74 00 . 00 - 06 06 12
Rivers 117 1170 100 267 428 16 - 00. .00 - ..-04 08 20 -
Enugu 400 3600 - . 800 1500 30 - 00 00 - - 08 09 . L1
Abia 380 4450 117 €60 90 14 60 00 - 00 00 .
Akwalbom 200 - 1200 60 210 2000 95 00 00 - 18 i 06
Cross River 180 - 1620 90 . 3650 71300 20 00 00 - b9, 18 20
Sub-total 2325 1,967.0 85 . 8309 . 34238 41 60 00 - 5.4 66 12
¢) Total ' 3470 29686 114 10098 85133 . 59 2130 | 9857 46 T84 66 12

Grandlotal 1,225 105174 85 15317 00323 _ 60 68491 eoou__.. '-n 3411.30° 86607 1.1 B

Note: Figures in Kebbiand Jigawa are inc!uded in Sokoto and l{ano respectwely
Data Sou ree: Invéntory Survey (Regional)
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“TABLE 2-9 PRESENT CROP PRODUCTION (2)

{Unit: Areain 1,000 ha/Production in 1,000 ton, Yield: ton/ha)

S Rice “Wheat Maize
State Name - .
- K Aréa “Prod. Yield Atea  Prod, Yield "Area Prod. Yield
1. NotthernZone
a) Western Block
‘Sokoto 2632 830 0.3 280 160 06 562.4 39.0 0.1
Kebbi 0.0 0.0 <00 0.0 - 0.0 0.0 .
Katsina ~ : 66.5 8§40 1.0 120 120 10 244 202.0 2.1
Sub-total 8207 1470 - 04 F 400 280 0.7 656.8 2410 - 04
b) EasternBlock . _ _
" Xsno : 0.0 00 - 00 0.0 - 1531 1120 0.7
 Jigawa : 00 00 : 0.0 0 - 0.0 0.0 -
Yobe - 00 00 - © 00 0.0 - 250 28.0 1.1
Borno 45.7 101.0 2.2 - 00 00 - 19.1 21.0 11
- Bauchi : 12.8 26,0 20 00 0.0 - 19.8 200 15
Subiotal 585 - 1270 22 - 00 0.0 : 217.0 1800 09
c) Total : 383.2 2160 01 100 280 01 8738 4310 0F
2, CentralZone
a) Western Block
Niger - © 905 - 2010 22 00 0.0 - 207.9 2660 - 13
Kwara ' 0.8, © n.a. . a. . na na o na’ n.a. h.a. n.a.
Kaduna 897 120 . 01 149 0.0 0.0 4805 961.0 2.0
Kogi ' £0.0 500 1.0 00 0.0 - 30.0 26.4 09
AbujaFCT © 153 . 400 . 28 ° 0.0 ¢.0 - 19.7 550 . 28
‘Subdotal 2455 203.0 1.2 149 0.0 0.0 738.1 1,308.4 18
b) Eastern Block _ : -
. Adamawa o122 26.0 . 21 0.0 0.0 - 04 09 . 23
Taraba j 226 500 - 22 00 00 . 01 01 10
Plateau | 616 799 13 0.0 0.0 . 2144 2790 13
‘Benue © 5991 9180 16 0.0 0.0 - 200.0 2460 . 1.2
‘Sub-total © 6955 - 1,1339 16 - 00 0.0 - v 4149 5200 - 13
) Total = L g4l - 14368 15 149 00 - 00 11630 18284 16
3. Southern Zone ' ' _ .
a) Western Block : : ’
Oyo = 153 - 686 45 - 00 00 - 1200 300.0 25
Ogun - 98 432 45 0.0 0o . 100 1150 25
Osun : : 37 167 45 0.0 00 - 61.0 1525 25
Lagos ' 50 - 225 15 0.0 0.0 - . .50 120 24
' Ondo " : 281 81.5 29 00 00 N 1% 261.8 26
“Edo - S 134 60.4 46 00 00 - 93.0 2325 2.6
Delta '20.0 900 45 . 00 00 - 210 282 1.0
- Sub-total . Co.981 3829 40 0.0 0.0 . 480.7 1,162.0 2.4
b) EastérnBlock . o . '
'Anambra < bS50 700 1.3 0.0 00 - 150 230 . 15
mo - R ¥ S 1 ¥ 19 0.0 0.0 - 1282 1020 15
" Rivers .. - 32 48 18 00 00 - 288 23.0 0.9
Enugu * - 450 501 b 0.0 0.0 - 250 22.1 0.9
Abia - BOO 55.0 ig 0.0 0.0 - 360 £6.0 €8
- Akwa ibom - 1400 iLL- 0.3 X X - 230 26.0 e
" Cross River IR 2 189 15 0.0 00 . 16 220 29
Sub-total 23 2219 10 - 00 0.0 . 259.4 37131 14
) Total - C 3074 6048 20 - 00 00 - 7401 15381 - 2l
' Grandtotal 16366 - 23187 - 14 - 549 230“ 06 2766.9 S 3948 714

_ ‘Note: Figures in Keb‘bl anddJ igawaare include in Sokoto and l{ano réspectwely
' Data Source. lnventory Survey (Reglonal) .
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“TABLE 2-9 PRESENT CROP PRODUCTION {3)

Soybéan

(Unit: Areain 1,000 ha/Production in 1,000 ton, Yield: ton/ha)

Graundnults Cowpea
State Name ! T B - ] ;
. Arca Prod. Yield Area Prod. Yield Area “Pred. - Yield

1. NorthernZone '

a) Western Block : oo
Sokoto 0.0 0.0 . 65.8 26.0 0.4 85.0 550 06
Kebbi 0.0 00 . 0.0 0.0 . 0.0 0.0 .
Katsina 85 30 0.4 72.0 470 0.7 1619 1410 09
Sub-tatal 8.5 3.0 0.4 1378 730 05 2469 1960 03

b} EasternBlock : _ .
Keno 0.0 0.0 758 - 11710 15 180.2 2130 15

- digawa 0.0 00 - 0.0 00 - 00 0.0 -
" Yobe 0.0 0.0 121.0 1330 RS ) 6.0 .
Botno 0.0 0.0 . 161.9 178.1 1.1 00 0.0 .
Bauchi 0.0 00 . 10.6 1.7 11 438 4B 1.1
Sub-total 06 0.0 - . 3693 439.3 1.2 2240 3211 1.4

) Total _ 8.5 30 04 5014 . 5128 10 . 4709 5171 LL

2. CentralZone

a) Western Block _ : o _
Niger 0.0 00 . 230 940 - 4.0 73.0 430 . 08
Kwara " n.e. “p.a, na, " n.a. n.a. .8 n.a. n.a, S pea.
Kaduna 0.0 0.0 0.0 0.0 . 39.9 140 L1
Kogi 0.0 0.9 - 00 0.0 . 00 0.0 -
Abuja FCT 10.9 80 0.7 131 39.0 30 . 115 150 69
Sub-total 109 8.0 0.7 " 36.1 1330 31 130.4 1020 <08

"b) EasternBlock ' ' : E
Adamawa 0.0 0o . 230 253 1.1 350 ‘236 07
Taraba 0.0 o0 . - 26.1 310 1.2 17.2 9.0 0.5
Platean 0.0 00 . - 342 3715 1.1 0.0 00 -
Benue 101.1 100.0 1.0 - 163.2 168.5 1L © BLY ‘332 0.6
Sub-totsl 101.1 100.0 1.0 236.5 262.3 PLE . 1033 65.8 0.6

¢) Tetal 1120 1080 10 2126 3953 . 16 - 2334 167.8 0.7

3. SouthernZone ]

a) Western Block ) . )
Oyo 0.5 Lt . 22 0.1 00 0.0 0.3 08 27
Ogun 0.0 0.0 - 0.0 0.0 - S0 0.3 3.0
Osun 0.0 00 - 0.0 0.0 - 0.1 0.2 2.0
Lagos 0.0 0.0 - 090 0.0 - .00 0.0 .
Ondo 0.4 03 3.0 00 00 0.1 03 30
Edo 0.0 0.0 : 00 0. - Y B 0.2 2.0
Delta 0.0 00 . 00 . 00 - 00 0o :
Sub-total 0.6 14 23 0t 00 00 0 i8 2.6

b) EasternBlock . N
Anambra 0.0 0.0 - 00 00 - 0.0 0.0 -
Imo 0.0 00 - 0.0 - 00 . - S 00 .00 -
Rivers 0.0 0.0 . 0.0 .00 . 0.0 0.0
Enuvgu 0.0 0.0 - 00 - 00 - 0.0 ]

Abia 0.0 0.0 . 0.0 00 - 0.0 0.0
Akwa lbom 0.0 00 - 0.0 - 0.0 - 0.0 0.0 .

" - Cross River 0.0 6.0 - - 00 00 - 0.0 o0 . -
Sub-total 00 0.0 . 0.0 0.0 - 0.0 00 -

¢) Total 0.6 14 23 A 06 00 0.7 . 18 .. 286

Grand total 211 1924 09 - T8 9081__; ' 12 . 053 6867 a1

Neote: Figuresin Kebbi and Jlgawa are mctude in Sokoto and Kano respectwely
Data Source: Inventory Survey (Regional) .
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TABLE 2-9 PRESENT CROP PRODUCTION {4)

(Umt Areain 1,000 halProduction in 1,000 ten, Yield: ton/ha)

Rubber Cocon 0ilPlam Coconut
State Name X ; : - - - : -
Area Prod. - Yield ~Area Prod. - Yield Area ~ Pred.  Yield Area Prod. Yield
L. NorthernZone : ' ‘
2) Weslein Block .
Sokots 0.0 0.0 . 0.0 0.0 . 00 00 - 0.0 0.0 -
" Kebbi 00 0.0 - 0.0 00 - oo 00 - 00 0.0 -
Katsina .00 0.0 . 0.0 0.0 - 00 00 : - 0.0 0.0 -
Sub-total L 00 0.0 00 00 . 0.0 0.0 - 0.0 0.0 -
b) Eastérn Block - . : L o
Keno 0.0 0.0 - 0.0 0.0 : 0.0 T oo . 00 00
" Jigawa 0.0 0.0 200 0.0 : 0. 00 - 0.0 0.0 -
" Yobe - 00 0.0 0.0 0.0 . 0.0 0.0 . 0.0 00
" Botno 6.0 0.0 . 0.0 090 - 0.0 0.0 - 0.0 0.0 -
Bauchi 00 . 00 . 00 00 - - 00 0.0 . 00 0.0 -
Sub-total 00 00 . 0.0 00, 00 00 0.0 0.0 -
¢ Total 0.0 00 - - 00 00 00 - 00 : 00 - 00 -
2. CentrngOne : '
2) WestérnBlock
Niger 0.0 0.0 . 0.0 0.0 - 00 00 - 0.0 0.0 -
Kwara - ' na. ‘A, DA, DA ‘mas o ne n.a. n.a. n.a n.a. n.a. n.&
" Kaduna 0.0 0.0 - °0. 06 . 0.0 0.0 - 60 00"
Kogi .08 16 '20. 05 08 16 80 320 0 . 10 2.3 23
Abuja FCT - 0.0 0.0 - 00 0.0 . 0.0 0.0 - 0.0 0.0 -
Sub-total 68 16 20 05 08 16 . 80 320 4.0 1.0 23 23
b) Eastern Block . o S : . _ :
Adamawa 0.0 00 - 00 00 - 00 00 . 00 - 00 -
Taraba - 00 -0.0 0.0 00 - F 0.0 0.0 00 6.0 -
Plateau 00 . 00 0.0 00 - 00 00 - N1 0.0 -
Benue 00 00 S00 00 - 0.0 0.0 : 0.0 0.0 -
Sub-totsl - 90 0.0 - 0.0 0.0 - .60 00 - 0.0 .0 .
"¢} Tola 08 16 20 0% 08 18 80 - 320 40 19 23 23
3. SouthernZone - ' '
a) Western Block _ :
‘Qy0 - 0.0 00 <1950 401 02 3756 218 06 00 0.0
.Ogun L1 04 04 163 31 62 1585 23 0.6 00 . 00
. Osun 0.0 00 .- 1670 336 - 02 90 62 - 01 0.0 0.0
Lagos 0.0 00 - 09 00 - 00 00 - 0.0 0.0 -
Ondo .- 0.5 04 08 4824 920 - 02 621 400 0.6 0.0 0.0
Edo” 150 105 0T o1 - 02 20 1270 76.2 0.6 0.0 00 -
" Delta - - 35.0 290 - 08 . 00 00 450 210 - 06 0.0 0.0
. Sub-total 516 403 08 8603 | 1684 02 20601 1805 06 0.0 0.0
by Eastern Block _ S : Lo : ' : :
Anambra 0.8 15 12 20 150 75 1O 44.0 40 - 05 14 28
Ttno 33 20 06 07 15 21 241 723 ‘30 15 1.8 12
‘Rivers 16 32 21 .06 09 L5 . 180 62 04 0.4 08 .. 90
.Enugu - 50 ;28 06 15 21 . 14 100 516 42 0.5 17 34
-'Abia -, 10 26 .25 . 800 610 . 12 200 1600 80 1.0 25 23
" Akwalbom - 95 .13 05 .10 15 18 200 1600 80. 30 256 08
. CrostRiver . 08 .., 04 05 . 95° 95 . 10 84 330 39 40 . 32 0.3
. Subofal . 14;9' 137 T 09 . 653  OLE 14 1085  B1LL 48 106 138 13
¢ Total 665 r540- 08 . 9261 2539 003 4046 o 6976 .17 106 138 13
' _Grandmm 613 658 708 9266. 2607 03 41'26'- L1296 48 i1t 161 14

i Nole F‘agures in I{ebbi and J)gawa are include in Sokobo and Kano respectwely
: Data Source: !nventory Survey {Regnonal)
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State Name

Caltle

TABLE 2:10 LIVESTOCK NUMBER

Goats

Donkey(*1)

o

Sheep Pig Camet Poultry .
1. Northern Zone o
a) Western Block : _ - R
Sokoto 1,307,159 2,3?0,962 C 2,472,115 142,000 8,848 154,000 3,390,000
Kebbi 1,700,660 - 1,200,000 2,600,600 0 11,000 205,600 0
Katsina 1,130,600 - 787,000 1,500,000 ' 2,800,000 4,800 200,000 _2,300,000
Sub-total 4,137,159 4,357,962 6,672,115 - 2,942,000 22,748 659,500 6,190,000
b) Eastern Block - : L _ :
Kano 1,776,000 - 6,000,000 4,675,000 0 o | 0 -0
Jdigawa : 0 0 0 0 0 0 0
Yobe 1,700,000 1,440,000 -2,188,000 ] 17,0600 160,000 1,883,000
Borno 1,027,000 985,000 1,600,000 0 10,0060 110,000 - 1,641,000
Bauchi 2,927,756 - 3,761 708 5,086,574 15‘7,300 0 15,031 9,601,792
' Sub-tota_l_ 7,430,756 12, 186,708 12,849,574 167,300 27,000 285,031 - 13,025,792
¢) Total 11,667,915 16,544,670 ' 19,421.689 3,099.300 49748 844,531 19,215,792
2. CentralZone R
a) Western Block ' _ S
Niger 1,165,000 847,000 : 955,000 81,000 0 0 1,554,000
Kwara 1,716,174 7_13,350 826,600 - 210,000 - 12 6,000 862,060
" Kaduna 1,648,000 1,413,000 1,444,000 361,000 0 160,000 3,685,000
Kogi =~ 5,293 _ 829 - 1,008 - 1,387 0 1] o 13,621
Abuja FCT 1,200,000 1,920,000 2,600,000 - 150,000 50 01 500 Go0
Sub-total 5,795,067 4,894,170 5,726,608 803,387 62 166,000_ 1, 614 621
b) Eastern Block - ) S _ . . ﬁ
Adamawa 13,412,118 - 2,799,463 2,525,086 459,543 ] 66,267 - 3, 108 678
Paraba 2,844,891 - - 1,479,938 1,964,430 242,404 B t) - 61,270 5,080,614
Plateau 1,054,000 964,000 1,866,000 - 535,000 ¢ “28,000 2',941,000
Benue n.a n.a n.a o -na na " n.a . n.a
Sub-{otal 7,311,609 . 5,243,401 6,355,516 1 ,_236',947 : -G 155,627 11,130,292 -
¢) Tetal 13,106,676 10,137,680 12,082,124 2,040,334 62 321,527 18744913 °
3. SouthernZone o ' : -
a) Western Block ' ‘ ' '
Oyo 76,500 _' 152,600 127,000 '25,000 i 0 2,500,600
Qgun 31,921 95,872 130,392 14,159 ¢ 0 ],580,000
Osun 15,000 - 22,600 47,000 12,000 0 0 420,000
Lages 11,100 5,610 8.500 2_3,7?7 ) 0 1,285,517
Ondo 41,253 134,989 226,458 72,447 o 0 317,854
Edo- 13,000 14,900 7,000 28,000 R | 0 15(} 000
Delta - 8,500 7,500 19,000 2_2,000 0 0 65,000
Sub-total 197,274 432,871 565,350 197,383 ¢ 0 6 318 371 -
b} Eastern Block o '
Anambra - 1,780 480 3,331 -3,735 S i 0 725,_219_
Imo 2,108 - 1,375 919 3,248 0 0 405,510
Rivers 1,500 . 403 1,489 2,353 -0 0 143 417
Enugu 2,417 .- 1,340 1,680 - 9,286 -0 0 . 949,392
~ Abia 2,790 421,200 280,800 14,379 0 . 0. 1,156,269
Akwa lbom 5,230 252 1,000 :f-?,&ll : 0 0 353,800
Cross River 2094 2,300 1,500 2,376 0 ¢ - 167,508
Sub-total 18,679 427,350 298,619 38,187 0 6 3, 901 115
¢} Total 215,953 860,221 . 861,960 235570 Q. 010,219,436 -
Grand Total 24,890,544 27,642,471 32,365,782 5,375,204 49 810 1, 166 053 48 130 191

Data Source: Inventory Survey (Regional)
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TABLE 2-12 FOOD BALANCE SHEET (SUMMARY- 1)

Year: 1991 - (Unit 1,000 tons)
Products NorthernZone Centcal Zone SoutheérnZone  Nigeria
Starchy Roots . e _
Production S 1,332 10,455 16,995 28,781
Demand 1,737 8,734 17,867 38,338
. - 'Balance C . -10,405 1,721 872 -9,5657
Cereals ' '
-\Wheat _ :
Production 28 I - 28
Demand . 383 284 - 580 1,247
Balance . -355 -284 -580 -1,219
- Rice o o S
Production D1 L S : 1,437 . 605 2,316
Demand - , 610 454 930 1,994
‘Balance -336 © 983 " -325 - 322
- Millet : S .
~ Production 2,800 764 7 - 3,661
Demand o 1,145 851 1,741 3,937
Balance 1,745 87 -1,134 16
+ Maize 7 - . ' ‘ o ' ' o
Production tas2 1,828 1,535 3,795
Demand ' - 556 415 848 - . 1,819
Balance 124 1,413 687 1,976
-Sorghum - ' ' ' o
Production 3,336 1,881 985 6,002
Demand o 1,505 L1220 2204 4921
Balance | 1,831 599 1,309 1,081
- Others _ o Lo o s
Pmductﬁ_)n 0 0 . S : _0
Demand 74 5 1o 240
Balance T4 _ 56 -110 240
- Total - ' R s
~ Production 6,959 5,711 3,132 15,802
Demand 4,273 3,182 16,503 13,958
Balance 2,686 2,529 -3,371 . 1,844
Qil Crops ' . ' o _ R
Production 516 - 503 - 1 1,020
Demand . 500 372 165 1,637
Balance . 6 . 131 Y164 “817

Note : Production figure is referred to the ré_sq_i_ttdf Inventory Survey '(Ré:‘gipnal). o )
Demand inclades all requirement for food, seed, feed and processing, as well as loss and
wastage, '
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TABLE 2-12 FOOD BALANCE SHEET {SUMMARY - 2)

Year: 2020 {Unit : 1,000 tons)
© Products '\TorthernZone Central Zone SoulhemZone Nigeria -
Starchy Roots _

Production - 2,365 18,566 . 30,180 51,111

Demand 19,593 21,542 39,422 80,657

Balance . _ 17,228 2,976 9,242 -29,446

Cereals ' :

- Wheat _ s
Produetion 43 6 - 43
"Demand : 638 702 1,283 2,623

. Balance 594 702 . -,283 -2,580

: Rice ' . - : _ '

* Production : - 492 2,213 932 3,567
" Demand | _ 1,016 1,119 2048 4,183
Balance ' 594 1,094 1,116 616

- Millet : N _ _
'Production 4,451 BRUZ I 11 5,639
_ Demand o 1,909 2,100 - 3,843 7,852
Ba!ance - 2,642 923 -3,832 -2,213

- Maize S o _ : s o _

Production | 665 2,815 2,364 5,844
Demand , 032 1,026 . 1,876 3,832
Balance ' 267 1,790 489 2,012
i Sorghum - _ : o ' '
Production " 5,137 2,580 1,517 9,243
Demand o 2,515 27966 5,062 10,343 -
‘Balance ' 9622 -y -3545 1,100
] - Others s : o
: - - Production ; 0 : Y | SR |
| ' Demand 122 133 246 501
‘‘Balance . 122 133 -246 500

Total | o L . o
- Production - 10,718 - 8,794 4,894 24,336
" Demand ' 17,132 7845 14,357 29,334

" Balance - 3,686 949 9,833 -4,998
0il Crops _ : -

Production ' 916 . 893 2 1,811

- Demand C 88T 920 1,684 3,441

Batance R I 1,682 . 1,630

Note Produchon l" gure is referred to thé result of lnventory Survey (Regwnal) -
Demand includes all reqmrement for food seed feed and pmcessmg, as well as 1033 and
waslage : . .



TABLE 2-13 ESTIMATED FOOD DEMAND IN 1991 (1)

2.93

Total Foods _ :
: " Wnidt: 1,000 tons)
' Popula’n Starchy ~ Sugar Pulses = Oilecrops - Vegela-  Fruils
State name (1?000) Cereals Roots “Crop " bles

1. Nérthern Zone .

a) Western Block o - : _ 4
Sokoto 4,393 692 1,903 67 47 81 208 153
Kebbi . 2,059 324 892 31 22 - 38 .97 72
Katsina . 3,879 612 - 1,680 ' 59 . 42 72 183 - 135
Sub-total 10,331 1,628 4,475 157 111 191 488 - 360

b) Eastern Block : _ '
Kano . 5,638 838 2,442 ' 61 104 - 267 196
Jigawa 2,832 447 1,227 43 31 B2 . 134 99
Yobe 1,411 223 611 21 15 26 67 49

- Borno 2,595 409 1,124 39 28 48 123 %0
Bauchi 4,291 678 1,858 65 46 79 203 149
Sub-total 16,767 2,645 1,262 254 181 - 309 794 583

¢} Total _ 27,098 4273 11,131 411 292 500 1,282 943

2. Central Zone : '

a} Western Block ) o o : :

Niger 2,481 392 1,076 as 27 46 117 ' 86
Kwara 1,568 T 246 - 579 24 17 29 - 74 . b5
Kaduna - 3,968 626 - 1,719 60 43 73 - 188 138
Kogi 2,100 332 910 32 23 39 - 99 73
Abuja FCT 379 60 164 6 4 T 18 13
Sub-totat 10,496 1,656 4,547 160 114 194 496 365

b} Eastern Block ' _ ‘ o By
Adamawa’ 2,123 336 919 32 23 39 100 74
Taraba 1,480 232 641 92 16 27 ©Oq0 52
Plateau 3,285 519 1,423 50 .35 61 155 114
Benue 2,979 439 1,204 42 . 30 51 . 181 97
Sub-total 9,667 1,526 4,187 . 146 104 178 456 337

¢) Total 20,163 . 3,182 8,734 ' 308 218 372 952 702

3. Southern Zone B ' ‘ : S '

a) Western Block ' '

Oyo 3,489 550 - 1,611 53 s 65 165 121
Ogun 2,339 369 . 1,013 36 25 - 43 111 81
Osun 2,203 347 954 33 24 41 104 ‘i
Lagos 5,687 896 2,463 86 61 105 . 269 198
Ondo 3,884 612 1,682 59 42 i2 184 135
Edo 2,159 340 - 935 "33 23 4G 102 75
Delta 2,568 405 1,113 . 39 28 48 - 122 -89
Sub-total 22,330 3,519 9,671 339 241 414 1,057 776

b} Eastern Block ' o = L -
Anambra 2,768 436 1,199 42 30 61 131 98
Imo 12,488 392 1,078 38 27 46 00118 87
Rivers 3,984 629 | 1,725 61 43 74 . 188 - - 139
Enugu 3,162 499 - 1,369 o 48 34 ~-58 . 1K0 110
Abia 2,298 362 . 995 36 25 43 . 109 80
Akwa Ihom 2,360 3712 1,022 36 25 44 11z 82
Cross River - 1,866 " 204 808 28 20 .78 .88 65
Sub-totat 18,926 2,084 8,196 288 - 204 351 896 659

¢) Tolal 41,256 6503 17,867 627 445 765 . 01,953 ‘1,435
Grand Toetal 83,517 ° 13,958 38,338 1,344 955 ~ 1,637 - 4,187 3,080

S



TABLE 2-13

ESTIMATED FOOD DEMAND IN 1991 (2)

Cereals _ _
_ “{Unit: 1,000 tons)
S e Popula’n Wheat Rice Mellet  Maize Sorghum  Othérs ~ Total
tatename :
-(1,000)
1, Northeméone
" a) Western Block _ ‘ .
Sokoto 14,393 62 89 185 90 244 12 692
~ Kebbi 2,059 29 46 .81 42 114 6 324
" Katsina - 3,879 - B5 87 164 . 80 216 10 612
-Sub-total 10,331 146 232 436 212 574 28 1,628
b) Eastern Block & : _ P
Kano 5,638 79 127 238 116 313 16 888
Jigawa 2,832 40 64 120 58 157 8 441
" Yobe - 1,411 .20 32 60 29 18 - 4 . 223
~ Borno - 2,695 37 58 110 53 144 T 409
" Bauchi - 4,291 61 a7 181 ' 88 © 239 12 678
Sub-total '16 767 - 237 378 ' 709 344 - 931 46 2,645
" ¢) Total 27,098 . 383 610 1,145 556 1,605 74 4273
2. Central Zone .
a) Western Block _ _
. 'Niger 2,481 35 56 105 b1 138 7 392
"~ Kwara 71,568 22 35 66 . 32 . 87 4 246
“Kaduna - 3,968 56 89 16T 82 221 11 626
Kogi 2,100 30 47 . 89 43 117 . .832
Abuja FCT . 379 5 9 16 8 21 1 60
- Sub-total - 1,0496 148 236 443 216 - 584 29 1,656
' b} Eastern Block _ ' L :
- Adamawa - 2,123 30 48 %0 44 118 6 - 336
- Taraba 1,480 21 33 . 30 82 4 232
* Plateau 3,285 46 4 T 139 68 183 9 519
_ Benue 2,919 -39 63 117 57 155 8 439
- Sub-total 9,667 136 218 - 408 0 199 538 27 1,526
-¢) Total 20,163 284 454 851 418 1,122 56 3,182
3. Southern Zone ' ‘ '
a) Western Block : _ : .
COyo 3,488 - 49 79 147 72 194 9 550
7 Ogun 2,339 133 - 53 99 48 130 6 369
' Osun 2,203 ) 50 93 . 45 122 6 347
-"Lagos 5,687 80 128 - 240 117 316 15 896
-+, Ondo "'3,884 55 87 164 80 216 10 612
- *Edo. 2,189 30 49 - o 44 120 6 340
-~ Delta " :2,669 36 58 108 - 53 143 T 405
7 Sub-tatal 22,330 314 504 942 459 1,241 59 3,519
b) Eastern Block a ) - .
- Anambra 2,768 39 62 117 57 154 1 436
Siime 2,488 .85 56 105 50 - 138 T 392
" Rivers - 3,984 56 90 168 82 1222 5| 629
“‘Enugu 3,162 45 .71 133 65 1176 g 499
" Abia 12,208 32 . 62 97 47 128. 6 362
" ‘Akwa lbom 2360 33 53 100 B B 6 872
o CrbssRner _ 1,866 . 0 26 42 19 38 104 5 294
. ‘--Sub total . 18 926 ‘ 266 426 799 389 1,083 b1 2984
“c) Tolal ' 41,258 UB80 U930 La41 - 848 - 2294 110 ¢ 6,503
- 'Giand '_rotas' e "as 517 1 247 B! 994 0831 1,819 4,021 © 240 13,95_3
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TABLE 2-14 PROJECTED FOOD DEMAND IN 2020 (1)

Total Foods R
T _ 4 S (Unit: 1,000 fons)
G Popula'n  Cereals Starchy  Sugar.  Pulses = Oilecrops  Vegeta- - Fruits

StaleName "oy Roots ~ Crop R  bles '

1. NorthernZone '

a) Western Block _ _ e ahs
Sokoto 1,240 1,143 3,136 110 78 134 342 . 22
Kebbi 8,393 - T35 1,470 52 31 .63 150 118
Katsina 6,393 1,008 2,769 91 69 - 118 302 232
Sub-total 17,026 2,686 7315 269 . 184 318 804 . - 592

b) Eastern Block . R e
Kano 19,485 1,495 ,'4,103 144 102 175 449 0 330
Jigawa S 4,765 . 15% 2,064 - 72 51 88 225 166
Yobe . 2,374 873 1,028 36 26 . 44 112 83
Borno 4366 689 . 1891 . 66 47 81 207 152

. Bauchi . 1.219 1,138 3,127 - 110 78 134 341 - 2B1

~ Sub-tetal - 28,200 . 4446 12,218 428 . 304 522 1,334 . 982

¢) Total 45,235 7,132 - 19,593 687 .. 488 837 2,138 1,574

2. Central Zone: ' '

a) Western Block - : ,

- Niger 5,995 -945 2,595 a1 &5 <111 284 . 209
Kwara 03,783 597 1,641 58 41 70 179 132
Kaduna 6,588 1,513 4,153 - 146 104 177 454 334
Kogi . 5,075 801 2,198 KX 55 94 240 117
Abuja FCT - 916 145 397 14 10 17 43 32
Sub-total 25,363 4,001 10,985 386 215 469 1,200 . 884

b} Eastern Block ' o .
Adamawa 5,353 843 . 2,318 81 58 . 99 253 . 188
Taraba 3,732 C 588  ..1,616 57 40 B9 -1 . 130
Plateau - 8,284 1,307 | 3,588 C 126 89 . 183 392 - 288

" Benue - 7,007 1,106 3,035 . 107" 76 . 130 331 244
Sub-total 24,376 3,844 10,557 874 . 283 451 1,163 . : 848

¢) Total 49739 7845 21,542 7 . 538 920 2353 1432

3. Southern Zone '

a) Western Block : . - o o

~ Oyo 7,698 1,215 . 3,334 117 83 142 364 . 268

'Ogun 5,161 814 2,235 78 56 . . 95 244 180
Osun 4,861 766 - 2,105 4 .62 90 230 . 169
Lagos 12,548 1,979 5435 . 191 136 . 232 534 437
Ondo 8,569 1,352 . 3711 130 93 159 405 298

~ Edo - 4,764 751 2,063 12 51 . 88 225 168~

 Delta 5,668 804 2,455 86 81 108 268 197
Sub-total 49,269 7711 21,338 748 - 532 911 2330[ 1,115

b) Eastern Block S ' ' . . R
Anambra 6,107 963 2,645 93 66 . 113 ' 289', i -ﬁ__.213
Imo 5,489 866 2,317 83 59 102 260 <191
‘Rivers S B791 1,387 3,807 .. 134 95 . 163 416 . 306
Enugu 6,976 1,100 3,021 . 106 1 129 330 . 243
Abia - 5,070 799 2,196 7. 65 94 240 176
Akwalbom . 5,207 o821 2,255 79 56 %8 246 - -.181
" Cross River 4,117 650 1,783 . 63 44 6 195.. . 143
Sub-total 41,957 6,586 18,084 - - 635 450 173 1,976 . 1,453

¢) Total 91,026 14357 39422 1383 . 982 - 1,684 4,306 - .3,168
Grand Total 186,000 29,334 . _30 857 2,827 - 2,008 3,441 8,197 . ' 6,474

. _. - 2.100
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 TABLE 2-14

PROJECTED FOOD DEMAND IN 2020(2)

‘a0l

"~ Cereals
(Unit: 1 000 tons)
Staté Name 'Popula’n. Wheat Rice Millet Maize = Sorghum Oters | Tolal
b {1,000) - -

1. Northern Zone

a) Western Block _ ‘

"~ Sokote 7,240 102 163 308 149 403 20 1,143
Kebbi - 3393 - 48 76 143 70 189 -9 "B35
Katsina 6,393 90 144 270 132 355 17 11,008
Sub-total 17,026 240 383 719 351 947 46 2,686

b} Eastern Block j : 7 . :

Kano 9,485 134 213 400 195 521 26 1,495
Jigawa " 4,765 - 67 101 201 98 265 13 751
Yobe 2,374 a3 53 100 49 132 6 313
Borno 14,366 62 - 98 184 90 243 12 - 689
Bauchi ‘17,219 102 162 305 149 - 401 19 1,188
Sub-total 28, 1900 1 398 633 1,190 581 1,668 76 4,446
"¢} Total . 45235 638 1,016 1,909 932 2,515 122 . 7,132
2. Central Zone - '
. a) Western Block ST - : o C
Niger 5,995 ' 85 135 253 123 333 16 945
Kwara 3,789 53 85 160 8 211 10 597
Kaduna 9,688 135 218 405 198 533 26 1,613,
Kogi - 5,015 72 114 214 105 282 14 801
Abuja FCT 916 13 2t 39 19 51 2 145
Sub-total 25,363 358 571 1,071 523 1,410 68 4,001
" ‘p)EasternBlock = - R o

"~ Adamawa 5,353 75 120 226 110 298 14 - 843
Taraba 3,732 53 84 167 7 207 10 - 588
. Platéau 8,284 117 186 - 350 171 . 461 22 1,307

. Benue 7007 - 99 168 206 - 144 - 390 19 1,106

 Subtotal 24,376 - 344 548 1,029 562 . 1,356 65 3,844
- ¢) Total _ 49,739 702 1,119 2,100 1,025 2,766 133 1,845
3. Seuthern Zong S
: a) Western Btock _ . L o _
~ _Oye - 71,698 109 173326 169 428 21 1,215

© Ogun . b,161 73 116 218 - 106 287 14 814

 QOsun - 4,861 69 109 205 100 270 13 1766

- Lagos 12,648 177 282 530 258 698 34 1,979

- Ondo - 8,569 121 - 193 362 177 476 23 1,352
" Edo 4,764 67 107 201 98 265 13 751
Delta . 6,668 80 128 239 117 315 15 894
Sub-total 49,269 696 1,108 2,080 1,015 2,739 133 7.1

""b)EastemBlock o ' .
. Anambra - 6,107 86 .'.‘_1_37 268 126 340 6 963

Ime - S s489 T 124 282 113 305 15 868
Rivers Sga 124 198 371 18t 489 24 . 1,387
'EBhugu - 6916 - 98 - 1B7 294 144 - 388 19 1,100
“Abia CB00 o7 114 214 104 282 14 799_
“Akwa Ibom B,207 3 11 1220 107 290 14 82

- Cross River 4,117 b8 . 93 174 85 229 11 650

- Sib-total 41,187 - 687 ‘940 1,763 860 2,323 113 8,686

'v::c) Total 91026 1283 2048 3843 1876 5,062 246 14,367
“GrandTotal . - 186,000 2,623 4,183 ¢ 7852 3832 . 10,343 501

_ 29,334



- TABLE 2-15 - URBAN CENTER AND POPULATION

" (Unit: Population in 1,000) @

" State Capital Other Big ity 1 Othet Big City 2 -
State Name N - : -~ i
_ CityName  ,GA Popul. CityName 1,0 Popul, ity Name LGA ' Popul
1. NorthernZone . - _
a) Western Block ;s AT
Sokoto Scketo Sokoto 8928 Gusau Gusan - 692  Kaura-Namo Kaufa-N'a'mo_ 290
Kebbi Birnin Keb  Birnin Keb 26.5 - Argungu = Argungu 210 Yelwa . Tauri SR 8.0
Katsina Katsina Katsina 905 Funtua Funtua . 224 Daura -~ Daura S 20.1
Sub-total 206.8 ' 1126 ' 57.1
b) Eastern Block . o A )
Kano ~Kano Kano 295.4 - Gwarzo  Gwarzo 13.5 'Dambatta Dambatta 164
Jigawa Dulse Dutss 86 - Gumel Gumel 247  Hadejia ‘Hadejia 23.5
Yobe Damaturu = Damatera 1154 . Potiskum  Nangere 310 'Ngur_u- Ngurua 49.2
'Bérno Maiduguri  Maidogwi 1400 Biu _Biu 214 Dikwa Dikwa n.a.
Bauchi Bauchi Bauchi "378  Combe Gombe 47.3 = Azate Kataguin . 274
Sub-total 4935 137.9 ' 1185
<) Total 1003 2055 i736
2. CentralZone
a) Western Block : _
Niger Minna Chanchage  60.¢ PBida Bida 850 Kontagora  Kontagora . 246
Kwara llorin Tlorin 2085 Offa Offa 864 Lafiaji Eda - 1 I
Kaduna Kaduna Kaduna £49.92 . Zaria Zaria 1662 * Kefanchan . Jama's A
Kogi Lokoja Loloja 250 Idah ‘Idah 27,7 Ankpa Avkpa n.a.
" Abuja FCT FCT FOT na. na na na na n.a n.&.
Sub-total 4434 3353 63.9
b) EasternBlock _ : _ _
Adamawa Yola Yola 83  Mubi Muobi 281 Numan - Ruman 196
Taraba Jalingo Jalingo 182 Takum Takum na.  Wukari Wukari na.
Plateau Jdos Jos North 904  Keffi Kefli 319  lafia Lafia . - 537
Benue Makurdi ~ Makurdi 540  Gboke Gboko 271  Katsina-Ala  Katsina-Ala 6.0
. Sub-total 1709 869 : . 193
<} Total 614.3 4222 . 143.2
3. SouthernZone
a) Western Block . L ;
Oyo : Ibadan Ibadan 6224 Ogbomosho Ogbomosho 3198 Oyo _ Oyo 1323
Ogun Abeokuta  Abekouls 187.3 . Tjebu-Ode - Licbu-Ode = 685 . Shagamu Shagamuo CUB14
"Osun Osogbo - Osogbo . 2090  Ilesha " lesha 1658 e " Ife C - 13041
Lagos tkeja Ikeja 91 Tkorodu - Dhoredu” - 810 'B‘adagly Badagry 85
Ondeo Akure Akure 1.1 - Ondo . Ondo na. Owo . " Owo : 804 -
Edo BeninCity Oredo 1007  Auchi | EtsakoW. 20.t lrua EsanC. 57
Delta Asaba Oshimlli 260 Sapele  Sapele C 610 Warn Warri$. . 53
 Sub-total 1,2256 7163 .. 8937
b) Eastern Block : e : S L L .
Anambra Avwka Awka 482 Onitsha  OnitshaN. 1630  Ihiala “thiala 1402
Imo Owerri Owerri 26.0 Okigwe  Okigwe " na Nkwerre = Nkwerre ‘21,2
Rivers PortHre.  Port Hare. 1996 Opobo ‘Bonny 355 Nembe _ Brass . 250
Enugu Enugu . EnvguN. 1385 Abakaliki = Abakaliki = 812 Nsukka Nsulkka 26.2
Abia Umuahia  Umuahia 288 Aba . .. AbaS. . 1310 Bende Bende na
© Akwa fbom Uyo . Uyo _‘ 332 KotEkpe. ikotEkpe. . 381 Oron. Oton a2
Cross River Calabar Calabar 764  Ugep " Yakurr 449 Ogija Qgoja na-
Sub-total 530.7 : ' B 1% B 1468
¢ Tolal 17563 LS00 L ;i B408
Grand total 3,070.9 St LR82.7 857.3

o102

Jata Source : Inventory Survey (Nation Wide) on the basis of 1963 population census.



TABLE 2-16 URBAN DEVELOPMENT ACTIVITY

{(Unit: Million Naira)

. Sate " Othet Major City ' o Budget Allocation fof Various Activities
State Name Caplal A B Housing Water Sewage Power Read Waste lHealth/ - Other
: ) Supply - System  Supply Dispose Educal. PublicEs
t. Northern
Zone .
a) Weslero Block . . .
Sokoto - Birnin Argungu. Yelwa 611 646 15 3086 . - 1160 57.4
Kebbi Sokoto Gussu  Kaura-Namo 12.1 477 1620 535 - . 6352 1437
Katsina Kalsina® Funtua Dauwra na, n.a. na. - A, n.a. n. &. n.a. n.a. -
Sub-total 732 1123 1635 844 - . 1512 2011
b) Eastern Black '
" Karo Kano Gwarzo  Dambatla 119 687 - 229 369 <. 1332 -
 Jigawa Dutse Gumel Hadejia - - - - - - 88.0 -
Yobe Damaturu Poliskura  Ngure 100 10 1457 12.0 - . 1213 .
Borao Maiduguri * Biu Dikwa f. 8. n.a, n.a. n.a. D. 2. ‘n.a. 0.8, n.a.
- Bauchi Bauchi Gombe Azare 18.0 648 265 - - - 2714 245.1
Sub-total 399 . 1345 1951 489 - - 6199 2451
. e) Tolal S118.1 2468 3186 1330 . - 13771 4462
2. Central Zone
a) WesternBlock )

" Niger - ‘Miona Bida Kontagora i n.z. n g, n.a. n. &, “n.a. 0.8, n.a. n.a.
Kwara ~ Horin Offa Lafiaj (KA £ .5 - 413 . - 1514 50.1
Kaduna Kaduna = Zaira Kafanchan 44 = 238 1.8 313 218 o - 39.0 52.0
Kogi Lakoja - I3ah Ankpa na,  na. D.a.  n.Aa. n.a. n.a. n./a. m.a.
Abuja FCT FCT © n.a. - ‘n.a n.e. n.a, n.a. n.a. na na n.a. - na.
Sub-total o ) 6.1 - 1023 1.8 78.6 ‘218 - 190.4 102.1

b) Eastern Block i S . '
. Adamawa - Yela . Mubi - Numan 18.0 133 52 na . 382 242 94.6 -
- Taraba Jalinge -Takum  Wukari 930 90.56  1750.0 . 844 158 145 1.3
- Plateau Jos  Keffi Lafis 1.0 315 140  na - - 1020
Benue “ Makardi  Choke ~ Katsina-Ala ‘n.a. n. a. n.a. n.a. n.a.  n.a. n, 8. 0. a.
Sub-total : ' ' §13.0 135.3 7692 - 1226 400 2111 1.3
¢} Total ' 1194 2376 71116 . 786 1444 400 4005 1034
- 3. Southérn : ) :
Zone
% a) Western Block .
g Oyo - ibadan Oz\aomésho. Oyo ConAa. n.a, n.a. _ﬁ.a. " n,s. n.8. n.a. na.
Ogun . - Abcokuta fjebu-Ode Shagamu 3.8 43.1 70 61 - . 65.9
Osun Osogbo . Ilesha  1fe. na . na . na n.a, na . na  na n.a.
lLagos - Ikeja - "Tkorodu Badagry 120.0 2,165.0 20006 6716 - - £35.0 -
Ondo Akure . Ondo Owo 5.4 355 61 428 - .- 2018 -
_Edo -, " BentnCuy - Abehi- Irrua n.a. n.a, n.a, n.a. n.a. 08 n. 4. n.a.
Delta Asaba Sapele - Wardd 13 . 19 293 - - 1369 .
~ Sub-total : o 1363 22436 2170 1458 - - 9396 -
b} Eastern Block Lo : _ :
Anambra - Awka Onitsha - lhials 84 . 411 11 68 S . 100 T
Imo Owerri  Okigwe  Nkwerre 174 205 122 - 150 . - 984 12.4
- - Rivers " PprtHare.  QOpobs - Ner_t’ibe na. n,a, n.a. . n.a. n.g - ha n.a. n.a.
Enugu "Enugo  Abakatiki Nsukka a8 . BLL 85 06  ma . - 1416 X
“Abia . ‘Umoshia - Aba . © Bende 400 809 - 900 - . 1583 -
Akwalbom  Uyo . = feitBige "Qron_ . wa na, “n.8. n.g. D8 n.a. n.a. n.a.
CrossRiver - Calabar  Ugep =~ Ogoja T e’ 220 140 6RO 1230 - 913 .
- Sub-total ' - ‘ 746 2246 . 864 2494 1280 - 5956 724
¢ Total =~ S 2109 24682 2634 8052 1230 - 15352 124
Grandlotal : S 4431 29526 14030 6068 2674 400 33078 6220

" DaiaSoures: Invéntory Survey (Natin-wide) .



TABLE 2-17

Component

(Unit: Number of Production C_entef)

SouthernZone  Central Zene

MAJOR INDUSTRIAL ZONE BY COMPONENT

Northern Zone

* 1. Heavy Industry
- Cement
- Oil Refinéry
- Glassworks
- Sawmill
- Suger Refinery
S Ginnery
- Leather Tannery
- Bricks, Ceramic -

2. Light Industry
- Food Processing
- Non-Food Processing
a. Textiles _
Ol refinery
Plastics
Tanning leather
Soap '
. Cigaf'eites

R

Paper .
Shoe

3. Traditional Industry

- Leather Work

- Blacksmi thery

- Brass Work

- Glass Work

- Cloth Weaving

- Grass Weaving

- Raffia & Cane Work
- Wood Work

. Vehiele assembling |

3 e DO
'

1
ST .. B

19 ' 4

R M W
'

.l-l.\.bt\?'u
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=21
1

m.
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TEn ) e e QM [
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¢

I I

Q) ea

- Clay Work

Data Source : Nigeria in Maps (JaniesC. Nwa for andJ. 0. C. dh‘yérﬁe]ukwé,IQSZ) :
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Mining/Quarcying © Manufacturing
i\ameo.l".Sta.l.e g:rie Others Sub-total ;3:::_ Textile m:;:?l \l;‘:tbal Others Sub-tetal Others  Total
- 1. NorthernZone - '
- a) Western Block , '
Kebbi - L - 1 60 69 - 69
" Sokoto : 17 1 - 1 127 146 ~ 146
-Katsina - - - 3 35 1 549 538 3. 591
Sub-total - - - 28 36 3 716 803 3 806
b) Easlern Block _ : :
Kano - - 199 120 7 72 25 - 54 459 3 462
Jigawa - . 90 65 36 ‘13 27 231 1 232
Yobe - 9 2. - 6 . 6 23 . 23
"Borno - - 16 3 i 12 42 - 42
“'Bauchi - - - 10 2 - 100 30 142 - 142
Sub-total - - 304 201 108 155 129 897 4 901
¢) Total - - . -332 0 237 108 158 865 1,700 T 4707
2. Céntral Zone '
a) Western Block
Niger- - T - - - -8 13 - 13
Kwara - - - 154 1 6 3 29 193 2 195
Kaduna - - - 70 390 -2 74 56 592 2 594
o Kegi . - - - 206 - 8 4 40 253 2 260
Abuja FCT - - - 2 - . - - 2 - 2
Sub-total _ . ; 430 391 . 16 81 131 . 1,058 ¢ 1,064
b) Bastern Block - : ' ' -
Adamawa . 26 - . - - 5 3 e 31
Taraba - - 18 - - - 3 21 . 21
Plateau - 2 2 221 2 5 - 65 312 2 316
Béate 1 1 273 1 10 b 54 343 . -2 346
~ Sub-tetal 3 3 538 22 15 5 127 707 4 714
¢) Total - 3 3 917 413 31 86 - 268 1,765 10 1,778
3. SouthernZene ' '
a) Western Block _ . . '
Oyo - - 10 2 1 43 18 74 - 74
Ogun - b 5 147 25 47 82 B5 . 356 - 364
Osun - - L. .. 6 -1 -1 21 . 11 46 1 47
Lagos 30,639 -. 30,639 17T 1,091 709 496 470 3,643 40 34,222
Ondo . . - - - 180 82 - 82
Edo - - - T 62 . 2 14 12 238 328 -8 336
Pelta . - 13, 3 16 - 14 284 390 10 400
“Sub-total . 30,639 5 30,644 1076 1,124 788 676 1,i66 - 4,819 59 - 35592
b) Eastern Block : _ S = ' _ _
Anambra - 1 Ly 105 37 21 . 6 81 - 300 2 - 303
Tmip - - - . B§ q 1 8 13 ) | 24 116
Rivers - 14 14 B3. 28 . 707 BT 52 . 897 R 916
" Bougu - 1 1 120' .42 24 63 . .94 - .343 .. 2 346
. Abia : - - - B2 7 ] 1 .11 84 22 108
‘Akwa lbém - . | S | 28 6 76 146 2 148
- Cross River - 2 2 9 3 4 . b6 © 85 - ‘67
Sub-total IR 18 - 18 423 126 © 7198 197 383 - 1,926 57 2,001
¢} Total 30,63 2330662 1499 1,249 1,586 - 872 1,639 - 6745 116 37,623
4. GroundTotal ‘ 30,639' 26 - "30,665 2,808 1,809 1,726 1,116 2662 10,210 - 133 41,008

B

TABLE 2-18

INDUSTRIAL PRODUCTION

(Unit: Miliion Naira)

Dala Sm:rce Fedeéral OH‘:ceofStahshcs -

2105



TABLE 2-19

INDICES OF AVERAGE WORLD PRICES {CIf) IN DOLLARS OF

! Revised * Provisional’

s lOO%dry tump. wpquahly
Source: Annual}{eportlgw CBN

2-106

NIGERIA’S MAJOR AGRICULTURAL COMMODmES (1985 = 100)
Percentage Change Over - * Annual -
_ B - Preceding Year " Growth Rate
1988 1989 1990 1991 1992 1989 T1890 1991 199% - 198®/I99Z
AllCommodity 87 71 54 64 62 184 239 l85 .31 6.7
Bennisced - - - - - - ) - =
Cocoa T 63 46 58 65 . -18.2 -2’?.0 26 1 b2 54
Coffee 119 95 94 69 b5 202 . -92.1 68 203 174
Copr 124 ¢ 107 74 87 123 -I137 -308 176 . 414 36 -
Colton 174 145 176 181 - 122 167 214 .85 .24 99
Groundnut Oil 81 104 131 131 84 284 260 0.0 -35.9 46
Ginger 51 41 50 B3 47 196 22.0 80 -11.3 0.7
Groundnut .- 95 - - - - L. - . - s
‘ }almKernel - 111 107 8L 106 . 100 - -36 - 243 309 - ..
PalmO 112- 90 - 92 86 132 -196 -200 194 163 1.0
Soybean 178 182 135 133 - 22 258 .16 08 -6.5
Rubber 188 152 - 142 . 181 6.8 - - o
TABLE 2-20 INDICES OF AVERAGE WORLD PRICES {CIF) IN NAIRA OF
NIGERIA’S MAJOR AGRICULTURAL COMMODITIES {1985 = 100}
Percentage Change Over Annual
_ _ ‘ . Preceding Year Growth Rate
1988 1989 1890 1991 1992 "I98 1990 1990 - 1957~ T 1988/199%
All Commodlty 354 382 383 568 946 7.9 16 464 665 27.9
Benniseed - - - - .- - - - s
Cocoa : 311 311 328 6511 834 ' 0.0 55 558 632 280
Coflee 446 - 624 - 529 609 848 399 -152 151 392 . :174
Copra 498 706 632 733 1,860 418 246 37.8 1538  39.0.
Colton _ 649 960 1,265 1,431 1,880 479 318 131  31.4 30.6
Groundnut Oil 328 686 940 (118 1,246 1091  37.0 . 1890 114 39.6
Ginger 194 267 359 460 694 376 345 281 509 ars
{roundnut 391 - - - e - . . K
Palm Kernel 426 101 581 921 66.0 -17.8 585 - -
PalmOil 475 591 514 751 1,553 244 130, 461 1068 - 345
Soybean 722 1,209 972 1,174 2,047 © 675 . -19.6 208 744 30.0
Rubber 755 1,012 997 - - 340 15 - - .
" TABLE 2-21 AVERAGE PRICES OF SELECTED CASH caops
' “ (Unit: Nalrafton)
‘ Percentage{)hange Over “Annual
. o : : Preceding Year -~ Growth Rate
1988 - 1989 - 1990 1991' 1992 98 1090 . 1591 " 1902  1UBB/AO5Z
Benniseed 2,000 5120 4,410 5979 9,792 --156.0.*‘43.9' 3561638 488
Cocoa 11,000 10,100 8,500 10,158 12745 -82 158 195 ~ 255 3.7 -
Coffee - - 6,000 7,464 6,680 8750 N/A 244 105 3190 - U NA
Copra O NA NJA NA NIAL O NA . - . L
Cotton 4500 2,433 2,600 4,163 . 3,778 459 = 69 604 9.2 45
Groundnut 2,250 4,775 4,320 6,280 - 6,843 1122 .95 454 9.0 321
© Cinger - 1,600 2873 3480 N/A 9,695 915 211 - - (594
Palm Kernel - 1,000 1,800 2,000 2595 5602 80.0 111 - 263 1254 - B45
Palin Oil 1,600 © 1,310 1,160 N/A 9,200 -127 -1L5 - 574
“ Seybean 2000 4,030 4920 3860 5295 (016 223 -195 - 332 974
Rubber® 1,600 2,000 1,395 (D300 12520 333 303 2190 1362 700



Yam

" Rice

" TABLE 2-22 AVERAGE RURAL MARKET PRICES OF SOME STAPLE FOOD CROPS IN SELECTED STATES

_ {Naira pér ton)

Cowpea

Maize Groundnul
State/Crop (White) - (Shelled) Sorghum Millet (Milled) {(White) (Shelle;d)_
Adantawa _ .
: 1988 1,946 £1,393 NIA S50 4,182 4,022 3,550
1989 '2,600 2,500 2,050 2,007 . 7,300 5,400 3,500
1990 1,432 1,262 1,293 1,497 4,425 4,585 3,712
S T -3,320 T 4,150 - 3,583 10,345 9,043 3,900
: S 1992 5,632 4737 4,844 5,154 11,738 2,701 NIA
" Akwa Ibom , - _ .
1988 1,020 - 2092 N/A 1,700 - 3,857 4,016 5,500
1989 2,123 5,260 - . 7,206 5,223 NIA
1990 3,260 3,870 . . 1,490 8,170 5,400
1991 . T 4315 . 4,650 - 7,000 7,125 N/A
1992 4634 - 5,798 - - 15,355 16,503 N/A
Avambra T o o
1933 1,446 1,221 N/A 201 1,751 2,090 3,430
19389 = 1,600 2,064 - oo 3,484 3,742 N/A
. 1990 2,170 2,280 - . 5,780 5,700 5,400
.- 1991 oo NIA 3,460 2,700 - 3,165 6,233 N vk S N/A
g 1992 - 3,855 - 5,123 N/A 16,344 11,271 8925 NIA
Edo s : .
1938 - NIA N/A N/A N/A N/A NIA N/A
1989 o650 1,910 - - 4,000 4,250 4,410
C 1990 $,500 1,500 - - - 7,250 5,270 4,990
193 ' - 3,898 2,115 3,847 7,698 8,600 4,600
1992 13,611 8,162 . . 15,121 11,533 MNIA
Benue
©. 1988 1,450 1,684 N7A 1,725 3,790 3,425 4,550
1989 2,240 . 2,670 2,170 2,610 7,450 6,830 4,410
© 1990 T 1,660 1,620 1,840 2,140 6,030 5,520 4,990 -
1991 . | 2,645 3,333 2,948 5,537 . 6,813 4,600
1992 5335 2.890 3,010 3,640 7,711 5,340 N/A
Cross River _ ; s . _ o
1933 . 2450 1,898 N/A 1,700 3,600 3,983 5,250
1989 2,500 5,500 S . 1,260 . 5503 -
1590 4,650 3,830 - - 6,250 5,660 -
1991 : 3,220 - - 7,288 7,485 -
1992 95633 . 11,086 _ - 16,333 10,333 -
Lagog S N .
1938 " 4,400 1,123 N/A NIA 6,608 3.569 . 3,400
- 1989 3,000 2,800 ; - - 5,450 6,600 5,250
1890 © 3520 ¢ 2,200 2,600 T 6,700 1,210 4,600
1991 o . 3,900 - 4,816 4,806 . 8,940 10,300 4,800 :
1992 - NI 4,540 7,292 L - 13,623 12,006 N/A
Niger ‘ . ) : : o
’ 1983 ON/A N N7A N/A N/A N/A NIA
1989 2,500 . 1,250 NIA NA N/A N/A NIA
1950 2,090 1,51¢ 1,790 1,300 6,200 4,920 4,300
1991 e o Tr2,323 2,635 2,385 - 8513 . .. 6570 6,925
1992 3,586 4,041 4,180 4,898 10,081 - 8,362 N/A
Ogun ‘ _ _ : -
1988 N/A N/A N/A N/A N/A N/A  N/A
19389 . 2,000 ... 2,500 1,500 1,500 5,000 6,000 5,000
1990 - 1,600 1,750 2,000 1,600 7,500 5,000 4,820
9 . . o - 3,708 4,173 3,340 © 7,235 1,668 4,700
.1 1692 ¢ ;003,689 B892 Do 5,595 13,220 8,712 N/A
Ondo =~ - . R
1998 (1,370 0 1,593 S NI 2,000 2,903 3,159 5,575
1989 L 4,500 2,000 T - 8,000 5,000 5,200
1990 - . ..1,800 1,600 Do o 17,250 5270 4,600
. 1991 AR 1 T 1 2,860 1.863 8,688 4,650
L1992 Cr3648 . 3684 o . L 13,175 9,250 NIA
" Plateau - - O T - : — = —~
T 1988 CNIA LN NIA CNIA N/A N/A - NIA
e 1988 .r3320 .0 .2,081 2,349 L. 2,965 - 8,099 5,655 5,072
1990 .. 1432 11,262 1,203 . 149 4,426 4,585 3,712
S99k E S 2,690 3,480 72850 8,330 7,640 3,500
) 1892 - - 6,000 - 4,100 4,063 400 10,532 1,900 N/A
: 1988 . oo .2,012 T1E83.. - N 1,263 T 3,811 3,652 . 4,465 -
- 1989 Co 2430 2,735 - 201 2,086 - 6,322 5420 4,129
1990 2,301 2,064 . 1,703 3,707 6,300 5,632 4,433
Caget SR 3318 3,648 ©' 3,385 754 7,916 4,197
1592t 5040 T 5614 4678 5681 12,606 9,145 NIA
1 Revised - ’

1 Privisional

Sourie: Annual Repsrt cfCBN, 1992
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TABLE2-23 COMPOSITE CONSUMER PRICE INDEX (1985 = 100)

2815

. 21'.6_1

237

: : Annua]
Percentage Changeover Growth
. - Preceding Year ~: Rate
. 1988 1989 1990 1991 1992 1989 1990 1991 1992 1988/1992
All Items ' S 1812 2727 2928 3309 4784 505 74 130 446 215
Food : 1953 298.1° 309.2 3459 5068 526 37 119 465 269
Drinks, tobacco& kola 1376 2121  267.4 3053 4602 641 261 142 507 352
Clothing & footwear 1625 2432 3056 3764 4984 497 256 232 324 - 323
Accoind., fuel & light 138.7- 1810 2060 2263 2983 305 138 99 38 . 211
Household goods, ete. 1792 2909 3283 4113 6179 623 129 253 502 . 363
MedicalVHealth expense 1547 1926 240.2 "290._3 4436 - 244 248 209 528 30.1
Transportation - 1612 2474 2913 3145 4407 63.6 177 80 401 307 -
Recreation, entertaiment - . o _ - ' N
education & culture 1657 "228.2 263.1 -307.1 4059 37.7 153 167 322 26.1
Other services 1425 11939 2315 2873 4122 361 194 241 4356 304
TABLE 2-24 URBAN CONSUMER PRICE INDEX (1985 = 100)
: o , . Annual
Percentagé Change over " Growth
S . - PrecedingYear = . Rate
_ . 1688 1989. 1990 1991 . 1992 1989 1990 - 1991 1992 - 1988/1992
All ltems - 1765 2702 2919 3439 b5143 531 - 80 118 - 495 " 30.7
* Food 191.0 2938 3039 3586 6463 638 34 180 23 300
Drinks, tobacco & kola 1443 2470 297.3 360.1 570.1 712 204 211 583 410
Clothing & footwear 147.7 ‘2168 2893 351.1 487.6 468 334 214 389 348
Accomd., fuel & light 138.0 1756 203.6 2323 3026 272 159 141 303 21.7
Household goods, ete. 1604 269.7 3160 380.0 569.3 681 17.2. 203 . 498 373
Medical/Healthexpense  160.3 212.0 265.0 3482 6224 323 250 314 787 '40.4
‘Transportation . 166.9 3203 381.2 4159 6242 ¢1.9 190 9.1 501 . 391
Recieation, entertaiment ' _ - S ' ‘
education& culture  167.1 2555 299.6 377.0 b42.1 6529 173 - 258 438 . 342
Other services 1442 2257 2499 3150 4317 566 107 261 370 "316
TABLE 2-25 RURAL CONSUMER PRICE INDEX (1985 = 100)
- © Annual -
Percentage Change over - Growth
. o Preceding Year ~ Rate
1988 1989 1990 1991 1992 1989 1990 1991 1992 . 1988/1992
Allltems 1822 2733 2934 3283 4714 500 74 119 436 268
Food 1962 299.0 3102 3435 4994 524 - 37 107 484 - 263
Irinks, tobacce & kola 1361 2069 2630 2972 4440 520 271 '13.0 494 344
Clothing & foolwear 1646 248.0 3084 381.0 5004 607 244. 235 313 320
~Accomd., fucl & light 139.1 1822 206.6 2248 2969 31.0 -134 88 321 209
Household goods, ete. 182.0 284.7  330.6 417.2 6270 619 122 262 503 . 362
Medical/liealthexpense - 1548 1882 234.5 ° 2768 4027 216 246 18.0° 4585 = 270
Transportation = 1427 2078 2424 2589 3408 456 167 68 316 243
Recreation, entertaiment . L L T T
education & cullure i65.6 2198 2519 2858 3641 328 - 146 135 274 218
Other services - 1822 1871 ‘2218 408.0 2.7 449 '

223

Source: Annual Report 1992, CBN
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TABLE 2-26 EVALUATION CRITERIA

Factor
A. Data Availability

B. Size of Total Project Cost

(Unit: million naira)

C. Size of Unit Projéet Cost
(Unit: flair'afha)

D. Cost Effectiveness

E. Reqﬁiﬁ"éd Implementation
Period (year)

F. Ge_g‘.t'élléi'bn Period for
- Benefit Acerual (year)

G. Urgeney of
Implementation

H. Enthusiasm of Local
People -

I. Watér Resource Availability

“(Bxist + Potentiality) . -

d. Agr. Land Absorption
© Capacity

K. Negative Impacton
Enyirénment

Weight (%)

10 a,
b
c.
10 a.
b.
. c_-
“d.
10 a,
b
c.
d

10
c.
b a.
b.
é.
d.
e,
b a.
b.
c.
d.
10 - a.
b.
¢,
5 a
b.
e,
20 a
b
€.
10 a.
b.
c.
-5 8
- b,
L6
d.

T

2100

Category
Existence

. Under Pré_pa'li"atidn '

Absénce

0-100
101 - 1,000 .
1,001 - 5,000

5,001 and over

0-26,000

. 20,001 -50,000
50,000 - 100,600
. 100,001 and aver

nd over

[ ]
o

[

0-
9.
4-
6 and over

High
Medium

Lew

. High

Medium
Low

. Big
. Medium

Small

'Big

Medium
Small

Big
Medium
Smali
None

Points
100
50

100
15
59
25

100
b
50
25

160
60
30

100
80
60

- 40
20

100

75
50
25

100
60
30

100
60
30

100
60
30

100
60
30

- 100

- -60

-30



TABLE 2-27 - INCREMENTAL NPV

“{Unit: N.ifha)

" Without With Inérement
‘a. Public Project
North
- Paddy 67 879 . 812
- Maize | 1,249 6,093 8,144
- Vegetables o - 3,584 3,684
« Tolal _ 1,316 11,456 10,140
Central ) _ o
'~ Paddy | 134 4,834 47100
- Maize _ 1,249 6,244 4,995
"+ Vegetables - 3,200 3,200
- Total 1,383 - 14,278 12,895
South | o
- Paddy : 402 ' 14,062 13,660
- Maize 892 - 999 107
- Vegetables - 512 - 512
- Total 1,294 15,573 14,219
b. Private Project
North ‘ T
- Paddy o 67 550 483
- Maize 1,249 3763 2504
- Vegetables o - . 2,016 2,016
- Total _ 1,316 6,319 5,003
Central _ : ' : o
- Paddy - 134 4,402 . 4,268
- Maize ' 1,249 1,664 ‘316
- Vegetables - 840 840
- Total ; 1,383 6,806 . 5423
~ South . : '
~ Paddy 402 4,402 4000
Maize 892 ieed 672,
- "Vegetables ' - 840, - 840
- “Potal ‘ 1,204 6,806 - Esl2

C 810
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Table 2-28 BASES FOR BENEFIT ESTIMATION (IRRIGATION)

-~ South

With
_ | | Without Public Private
1. Crop Yield & NPV Ratio - -
~ Paddy . :
- Yield (t/ha) 0.8 35 263
- NPV Ratio (%) 40 60 50
Malze '
Tietd (Uha) 1.2 3.5 2.63
- NPV Ratio (&%) 50 60 5O
~ Veggtables
- Yiel - 16.0 12.0
- NPV Rat:o(%) - 40 35
2. Crop Price
- Paddy . N 4,185/ton (detailed in Table 2-29)
- Maize "N 2,973/ton (detailed in Table 2-29)
- Vegetables N 2,000/ton {derived from avérage market price)
. _ Unit Without _:Public Private
- 3. Crop Budget '
Paddy o ' -
- Yield - ton/ha ‘0.8 3.5 2 63
- - Ptice Nfton 4,185 4,185 4,185
- GPY Nrha 3, '348 14, 648 ]l 007
- PC - Nfha '2 009 " B, 859 : 5,504'
- NPV Nfha 1,339 - 8739 5,603
Maize . __ o
- Yield torvha 1.2 35 263
- Price Niton " 2,973 2,973 2,913
- GPV. N/ha 3,568 10,408 7.819
- PC Ntha 1 ‘?84 4 162 3, 910
- NPV .. Nha 1784 8244 3,909
. Vegetable ._
Yield . tonwha - 16.0 12.0
- Price - -NHion 2,000 2,000
- GPVY ~ Nifha - - 32, 1000 24,000
- PC % N/ha - 19,200 - 15,600
- NPV - Nrha e 12,800 8400
© Without, Project With Project
o Paddy Upland ‘Total  Paddy . Upland Total
4. Crop li\téhsitx (%) e U '
a Pubthroject . . o
‘North 5 70, 5 10 140 150
- Central 10 70 - 80 65 - 126 180
- - South - 30 .50 80 160 20 180
b. Privale iject o ' .:. '
" North B 90 -6 10 120 130
< Central . 10 70 - 80 80 50 130
30 50 - 80 80 50 13_0

R



TABLE 2-29 ' PROJECT ECONOMIC PRICES AT 1993 PRICES

Paddy

W.B. Project 2000 Price (f.o.b. Eangi-cok} (milT.ed, 5% broken) :

W.B. Project 2000 Price {c.i.f. Lagos)

Handling, Transport &M argins

“Ex-mill Price (Rice)
Ex-mill Price (Paddy)
Quality Differential (20%)
Transport (F/G to Mill)
Farmgete Price of Paddy

Maize

W.B. Projcd 2000 Price (f.0.b. Gulf porls)

W.B. Project 2000 Pricé (c.i.f. Lagos)

' Haﬁdliflg Transport & Margins

Ave. Wholesale Price

Quafit} Differential (90_.%).

" Transport (/G to Wholesale Market)

Farmgate Price of Maize

“YABLE 2-30 RESULT OF ERR CALCULATION (IRRIGATION)

IRR (%) NPV* ()
Dam Project - S .
ort : 9.4 - - 3,567
Central 12.1 12,012
South 136 21,167
Puwm Project ) o
" North R X 6,694
Central 123 10,701
South - 14.0 19,390
Tubewell Projfect R o
North ; na 2,460
Ceniral 136 5,384
South 139

6,004

¥ Net Present Value at 10 %'discduﬁi rate.

SRR

US$213
US$303
- NG,666

N1,000

- N7,666

4,983

- N4.485

N300

T BHL185

US$113

US$133

N2,926
NG00

. N3,526

N3,173
N200

CON293
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Land Availability per Capita

Present Land Use
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B thastesdr 5000 sa ke ) o
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Figure 2-1  PRESENT LAND.USE AND LAND RESGURCFS AVMLAB]L!TY
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Coi14



Land Availability per Cépita * Present Land Use
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FIGURE 2-3 TARGETS OF SEVEN SELECTED INDICATORS

- NIGERIA -

@

E|

(%) A%0dR;7 40PV (5
2] | 8 g

o

["s2A) Adurnidadx3 417 @

{ OO0} 180 ) 28iDM AL||CIiOW BA|S —Jepun @

El

g o 2l

R

‘dog 40 o\eu ._303 240G 04 55900Y 9

{
g g g g 8

($sn u..,aou ?_aooL i2d @

8 £
(%) $UBI914490D 1UID (§)

gl

OO

ive

OOONt

Period of

(o)

i

)
]
I

g

{ tuawalinday jo o,

B

[w]
o]
y Aiddng 1i0j09 @

Plan

Persp

2116



" CHAPTER'3,  WATER RESOURCES AND MANAGEMENT






CHAPTER 3: WATER RESOURCES AND

CONTENTS

PART_3A  Meteorology

3A1  General Climate and Sahelian Drought

AL GeneralClimate .....viiiieeiiiniiiia.. e eeieaseerteantaas
3A.1.2 Sahelan DroUGht - ..uiveuiiieaian e ais e

3A.2 JICA-NWRIS .......c.cooee... i, PO
_3'5)\..3 | Rainfall and Evaporation ..... PP s
CUUBAZE L Rainfall Ll
3A.3.2  EVapOration .......iee....... e e [P
3A.3.3  Curient Problems and Needs ......... T

PART 3B River System

38,1  Drainage Pattérns
- T: S R RehefStructuresandGeneral Georogy ......
'38.1.2° River Basins and HydrologntalAréas e e

©'38.1.3  River System Diagram

38.2.2  TheNiger .

'MANAGEMENT

P I N I T A R I N I N

38.1.4 ~ Wetland Regime .........
382 The Niger and the Bente .........i.....
3821 General .....i.....

P e R R R R I LI B I )

3B.2.3 THEBENUE ©oeeuiutnriiiiineie i e .

3B.2'4 ' Major Tributaries of the Niger ............cccoeu.. e

. 3B.2S :Maior?ribu_tariesoftheBenue ceeias
' 333 4 'ThelakeChadBasm
3B Lake MOIROIOGY vt tiiieae s eniiiieieeiaaians
38.3.2 Waterlevels ..ol SOTOURE SO PRO
38.3.3 Prbposa!sonzCNandTransAQUA RO EN DRI

Page



38.4 RlversmSouthLIuoraI ............... B e eheaeeiaceaaasasieranraaraaiaai 3B-28
38.4.1 Specna?Featuresowaefs e eaaiaaae i, 38-28
38.4.2  Deltaandlagoons ...........eouiieeniaiiaiiae e e, 3820
3B.5  Flooding and Eroded Sediment Problems -.................oo.ooeeeiiin.. 38-31
38.5.1 RIVEr Flooding ... ov e i 3B-31
38.5.2  ExcessRunoffinUrban Aréas ................oliiiilil, 38-33
3B.5.3  ChangeinRiverChannelandBed ..............c . iiieoii.... 3B-34
PART_3C_ Surface Water Resotrees
?:_C. ] A - NWRES Lttt et et e iaaan 3¢-1
3C.2 CRIVerRUNOIE . e i 3¢-3
' 3C.2.1 Long Térm Trend of nger River Runoff .......... . e 3C3
3C.2.2  RunoffbyHA ................. eieaeaas R | o2 |
3¢.2.3  Rainfall-Runoff Retation ........... e 3¢-7
3C.3  SedimentandWaterQuality ... i i, 3¢9
3C.4 CurrentProblemsand Needs . .. ... ... it e 3¢9
3C. 4.1 ObServallon NeIWOFK oot e e et v, 3C-_é
3C.4.2  CORtINUOUS OBSEIVATION ... ..uivieneeternaeinasiacnienns, 3¢-10
3C.4.3  Coordinationin Observation .. ... .....uieeveeseaaiaaainn, 3C-10
3C. 4.4 Data Stock, Analysis and Training - .. ..c.vueeiiieeenacarea.s. 3C-t0
3C.5  Potential Surface Water Resources .................. PUTUT TSI e 361
3C.5.1 General ..o 361
3C.5.2  Data Arrangement for Mean Annual Runoff TR RRTRRr i 3¢
3C.5.3 Evaluation of Potential Surface Water ResourCes ............... 3C-12
3C.5.4 Water Balance and Water Use Rate B T eie... 3C24
306 NWRMPtowards the Year 2020 ....o....ennrrerereeeennsnninsiaomeneon. 3627
3C.6.%  General Strategies .........l. e i S eve. 3C27
3C.6.2 NetworkDes:gn i O ... 3628
©3C.6.3 Integrated Operatson of Hydro Meteorologlcal Netwc-rk Ceeess 3C-32
3C.6.4  PIanImplementation PrOgramme . ......ove.esieereeneinnen.. 3¢-34



3C.7 National Water Master Action Plan toward the Yéar 2000 .................3C-36

3C.7.1  Selection of Priority Stations . ........ociciiiiiiiiiiianns ... 3C-36
3C.7.2  Plan Impleméntation Programme ..o ...oooioaioan.s e 3¢-36
PART 3D Groundwater Resources |
30,1 JICA- NWRIS and Database T PO UTE SO BT 3D-1
3D 41 IAtroduction ... ...t it ettt i 3D-1
ID. 1.2 Exi:s_tih_gﬂor'ého!eWells G A In-2
3D.1.3  DADAE et eireneeraeeaeaeiaeeaeieaearaeieieeee. 3D-10
30.2  Hydrogeologicat Areas(HGAS) ... . .oiviiiiiiniii s 3D-11
3D.2.1  Division of Hydcogeological Areas ................... N 3D-11
30.2.2  Features 6§ HGAS .. .oenoiieiueinanin e e et e 3D-14
30.2.3  GrouNdWater QUANILY ..o rvneeensneaeenaeeaeaaaraaeenee.. 3D-16
3D.3  Potential Groundwater Resources ......... IO TP 3D-17
3D.3.1 - Hydrogeoldgical Mapping -.....cooovviiiannnes .. et - 3D-17
'3D.3.2 - Evaluation of Groundwater RESOUICes ...oo.ooeeueanienenn 3D0-18
- 3D.3.3  Groundwater Resourcésin Regional Area .......... eniesiaaes 3D-20
' 3D.3.4  Groundwater Potential Map ... s e e 3D-21
3D.4  Current Statusof Groundwater Exploitation ....0........... e 3D-22
3D.5 _PresentProblems'and Needs . ..oooiiiiimianianiaioains i eaeans 3D-23
3D.5. 1 tackoflnvestigation before Drilling ............. e - iD-23
3D.5.2 . Deterioration of Groundwater Quality ...... e . 3D-24
36. 5.3 Lack of Monitoring Wells and System  ......... AU e 3D-25

3D.5.4 Needs of Well and Shallow Groundwater Behavior Observation . 3D-26

3D.6 NWRMP towards the Year 2020 ...................... e e 3D-28

'3D.6.1  General $tratégies and Prority ....oo.iieiaoiiciieeaenoe.. 3D28

. 30.6.2 ° Groundwater Exploitation in Response to the Demand ... . 3D-29
3D.6.3 Regional Groundwater Baiance a.nd Conservation ............. 30-30
3D.6.4 - Grou ndwater Exploitation by Region ... e ... 3D-31
3D.6.5  Installation and Operation of Monitoring Wells NetﬁOIR ....... 30-35
30.6.6  Remark on Flood Retention Dams for Groundwater Recharge ... 30D-37
3D.6. 7' Imer-Govemment Coordination ..... i eiiesednarantasainn 3D-39

E _3D; 6.8  Groundwater Management and Administeation ...... eeereean 3D-41
3D.6.9 + Planimplementation Program ...........:is. VTS OUR 3D-41



3D.7 National Water Master Action Plan towards the Year 2000 ...... Ceeeaans ... 3D-82

30.7.1
3D.72.2

3D.7.3:

3D. 2.4

Appehdix 3D

General .......... TS aee.. 3D-42

Installation and Operation of Pnorlty Monitoring o

WelIsNetwork e Sl e feee et cei.. 3D-42

Guideline and Cntena for Giovndwater Invesugatuon

Exploitation and MONTONNG .- ..o ovoiveeeen s araaesenn s 3D-44

Plan Implementation Program ...l 30-45
........................................................... 3D-62

S \



R

A

s d '.

Tabte?;B -1

Table38-2

Table3B-3

Table3C-1

Table 3C-2
Table 3C-3
Table3C: 4
Table3C-5
Table3C-6
Table3C-7

' Table3c-8

Table3C-9
Table3C- 10

Table3D- s

Table3D-2 -
Table3D-3

Table3D-4
Table3D-5

Table3D-6

Table3D-7
Table3D-8
‘Table3D-9
~ Table3D- 10

: TabteAPP.- ]

Table APP.- 2

Table APP.- 3

T LIST OF TABLES

Maximum, Minimum and Average Drscharge of

the Niger at liddere Bode PO

Maximum, Minimum and Average Discharge of
the Niger at Loko;a

I e L R R R N R I

. Maximum, Mmrmum and Average Drscharge of : o
theBenueatMakurde e ettt eae e aaas PR

Meen Aﬁhuaf Runoff in the 1980' at SeTe;ted Stations
Fluétiiation of Monthly Discharge at Selected Staiions .

- Annual Runoff Coefficient at Selected Stations ...............
© Potential Surface Water ReSOUICES .. .vuurneeerrneneeiinneaenns

Mean Momhty Rainfall and Evapbtranspiratron ................

'WaterBaIanCebySHA .......... e ERRTP. faee
Listof Basrc Reference Control Pornts e b :

LrstofNewStatronsforPfopOsed DAMS wveeee e e
List of Hydro Meteorotogtcal Gagmg Stations e e e
Imp!ementatlon S¢ hedu!e of Hyd rG- Meteorologrcal Network N

‘ Sta(us'6'f"Ex"is'ting‘Bcirehb!e Wells by State ... ooroneneennns,
“Well Site Distribution Density .......... e Ceeannine ens

Groundwater Resources Estimation by HA .............ooivs..

Nember of Existing Borehole Wells by Executing Agency ........
Summary of DFRRI Achievemeént in Rural Water

Supplyasof 1471793 ... .. et e e

Groundwater Balance by HA inthe Year 2020 ....... SR .
Deep Borehole Wells’ for Monitoring System ...................

‘Monitoring Wells for Wetland lrrigation .......................
_ rmplemémaﬁon Schedule of Deep Monitoring Wells ...........
 Implementation Schedule of Monitoring Wells

~for Wetland Irrigation _...... e i |

Groundwater Resources ESUMation ........eeeevuieeeeniinean.

: W_eu.'t}eve!opm_e'rit and Pumping TestData \oooooeeiieneoannn,
" Pumping Teést Data and ANalYsis .....iiiiiiiieiiieiiaeaes

-_°=V-= an



Figure 3A- 1
Figure 3A- 2
Figure3A-3
Figure 3A-4
Figure 3A- S
- Figure3A-6

Figu'l:‘e 3B-1
Figure 3B- 2

figure3B-3

Figure 3C-t
Figure3C-2

figure3C-3

Figure 3D -1
" figure 3D-2
" Figure3D-3

LIST OF FIGURES

Trénds of Annual Rai_nfa!i intheSahelianZene ... .. ........ oo, 3A-13
Location of Selectéd IO Rainfall Stations .........i.e........... 3A-13
5-Year:M0vin'g Average Anniual Rainféll inMaiduguri .. ... ..., "3A-14
5-Year M(jwi'ng Averége Anaual RainfallinKaduna ... ......... . _ 3A_-:1 5
5-Year Moving Average Annual RainfallinKano ................ 3A-1§
5-Year Moving Average Annual Rainfallin tkeja ...... R 3A-17
Drainage Patterns of the Niger andthe Benue ................. 38-44
: Chafi_éasin e ............. e ieeaan ... 3B:45

Water Level of Lake Chad at Kirenowa .. eeen VTSt .. 3B-46
Trends 6f Annual Runoff of the Niger River ...... R P - 3C-52
Trends of Annual Runoff of t_he Benue Rf_ver e 3Cf53
Climatic Water 8alance ai ée!écted S_tations iieaann ............ 3C-_54
Sketch Map of Hydrogeological Areas of Nigeria ................ 3D-60
Prograrm Location for Monitoring Wells Network .. ............. - 3D-6%
' TSRS 3D-67

Area Index of Groundwater Resources Estimation

-vi-



o

PART 3A. METEOROLOGY -

" 3A.1 GENERAL CLIMATE AND SAHELIAN DROUGHT

3A.1.1 General Climate
(1) Air Mass Characteristics

The gebglaphie location, -size and shape of Nigeria allow it to
experience most types of climate and weather in West Africa. The climate of

‘West Africaexhibits a definite wet season and a marked dry season in response

te the pressure: pattern resulting in the seasonal shifts of pressure belt
associated with the apparent movement of the overhead sun, Added to this are
the monsoona] tendencies during the months of the northern summer.

- Belts 'of' distinctivé weather have been observed {o _shéw a pronounced
migration across the West Africa region, a migration strongly associated with
the north-south movement of a zone of sharp discontiﬁu_ity‘l_)etWeén the dry
continental (Sahelian) air and the humid maritime (Atlantic) air. At the

surface, it forms a boundary which has been gwen many names. Thissurfaceis

3 referred to as the Inter—’I‘roplcal stcontmunty (ITD) which determme the zone
of approxnmate penetratlon of the moist maritime air mass.

(2) Sunshinle' Hours -

On an annual basis there is a general increase in the sunshme hours
from the Atlantlc coast to the interior. The amount of sunshine ranges from a
mlmmum of 1 300 hours in the nger delta to over 3 200 hours in the extreme

-nOrtheast 'l‘he rate of mcrease is, howe\rer, ot constant There isa steeper

' grad:ent in the area south of Tatitude 9° N than to the nOrth where there
| appears to bé a mOre even dlstnbutlon This’ dlstmct break in gradlent is"
: closely related to the surface locatlon of the ITD

’(3) Temperature

| _Becaese qf its latitudinal location within the tropics, Nigeria

. expefiences high temperatures all the year round. The mean for most'stetions



is about 27°C. Seasonal and latitudinal variations affect thé ¢xtrémes and the
dlurnal and seasonal ranges. The highest air temperatures are normally in
Aprll in the northern part of fhe country and a little earlier in the south.
Minimum temperatures in the riorth are usually recorded around December. In
the south, there is litile difference between the December temperatures and the
relatively low temperatures of the rainy season; the towest temperatures of the
year may be recorded during the rainy season.

Mean maximum temperatures increase from the coast nortﬁhwérd; the
~ highiest monthly mean of 82.2°C for the coastal region to a mean of 40.6°C in the
extrenme north, Mean minimu'm'te'mpei':at'ut‘és"on th‘e:othe‘f hand, decrease
northivard with the lowest of 21.1°C on the coast to less than 12.8 °C in the

north, The month]y means of daliy temperatures at selected statlons are gwen |
below: ’ : = '

Monthly Means of Daily Temperatures at Selected $tations (°¢)

* Station - oMax. - Min. * ‘Range
- Lagos (Ikeja) 307 - 218 89
~Bepin - . 306 219 o 87
Port-Harcourt 30.6 229 1T
“Horin - - ‘ 328 . 21.3 o 11
Kaduna = S813 o198 o0 - 1356 .
Kano . 331 S 139
Sokote = . 363 7209 144
Maiduguri 344 193 151

Jos 21.8 16.6 ' 112

Source: Divers
(4) Humidity

There are consnderable spat:al and seasonal vanatlons in the relatwe
_humzdlty throughout the country In the coastal regxon the months of June bo
October have monthly mneans over 90 peroent whnle m the north durmg
January to Apnl mean values are cIOSe to 20 or 25 percent Dlumal values
may fall from 30 percent at dawn to 10 percent in the afternoon., 'l‘his is
characteristies of the Ilarmattan season when the dry and dust—laden North

East Trade Wmds are b!owmg from the Sahara under cloudless but dusty ,
condltlons
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(6): Rainfall

The rainfall pattern in Nngerla is a good reﬂectlon of the seasonal
variations of the surface location of the ITD. The ramfal! decreases both in
duration and amount from the ¢oast to the interior except where altitudinal

. offeéts’ create: 1sland of hlgher rainfall, for instance, the Jos Plateau. The |
* coastal areas recewe over 3,000 mm spreading over 8- 10 months whilst the

extreme north receives less than 400 mm spreadmg over 3 (o 4 months.

- The incideénce of rainfall can be linkéd to one or more of four causes:

‘coastal effeets, monsoonal affects which are generally widespread,

thunderstorms which are generally sporadic, and disturbance lines which are
belts of intense thunderstorms movmg cast-west ‘and giving heavy rains of
short duratlon Ramfall condlhons in the 19803 by the HA are presented in

. 8A. 3 based on the results of the J ICA NWRIS

(6_)_ _E‘vaporaiioﬁ ;

Smce the dry season is much longer in the north than in the south, the

'measured evaporatloﬁ values are gTeater in the north than in the south as

glven in the f‘o]l:)ng table (J.8. Oguntoymbo)

o M'ean:A‘nnu"aI Ey.'-ahmatiohin'mm' o

Station ~ Coordinate "Class A Pan
‘Kano - 12°03'N §°32E 3,611
. Maiduguei . 11PN 13°05'E o 4,047
Jos S 952N 854E . 3,058
U Yola ot 014N o S 12728'E 0 ¢ 2,971
. Port-Harcourt CESIN . TOVE - L83

12 éahélié‘n"b'r’o*uﬁﬁt

Drought in seml arld regmns has recewed more global attention

?wnthm the last twenty years due to the prolonged occurrence of dry years and
aSSO{:!ated destruchon oi‘ the vegetahon and hfe n the Sahehan mne, many
2 .""'studles have shown that these catastrophlc events resulted l‘rom a combmatlon '
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of the factors which helped to aggravate the consequence of severe dmught
especially in the spells of 1972 - 73 and 1982 84,

Figure 3A. 1 compiles the general variatién" of annual rainfalls in the
Sahelian zone of West Africa in terms of standard deviation during the period of
1901 to 1987 that has been presented by Shinoda’ M (1989) after Nicolson
(1983) and Bennett et al (1985) '

~ Another information is the reglonal variation of annual ramfall by
major ¢limatic zones in the Tfoplcal Africa in terms of standard deviation W1th .
the base period of 1941 -84 (Oglo, 1985)

- The drought condmons as averaged for 60 statlons were generally
~ widespread during the fifteen years, 1969 - 84 with reglonal variation
in intensity and spahal coverage. In the Rain Forest region, the
persistence and severity are much less while the spatial and tempora]
variations are much greater than for other regions.

- His 1mportant t{o note that apart from the regnonal dlfferences there
are variations within a particular sector of a region. In 1973, Ibadan

- had an indéx of +0.49, while Lagos, Benin, Calabar and Port-Harcourl;

- had indices of -0.55,-0.13, -2.39 and -1.34 respectwely. o

. The pattern for the:Sahei region shows that the drought conditions
were more persistent to the wést than to the east or central regions
being in contrast to the Guinea Savanna, and the drought was
generally persistent since 1969 with near normal in 1969 and 1975
and the greatest persistence between 1981 - 84,

The major factors that influence the regional weather include the ITD,
casterly waves, tropical storms, low level troughs, jetstorm's and extra-tropical
weather systems Most ramfall in Tropical Africa is received during the rainy

“season which varies in Iength in different climatic regions. Wlthm various
efforts to explain climatic variations and their causes, the most common
explanation is the control established by the seasonal rmgration of the ITD thh -
its contrasting two alr masses.

The 31gmficance of the Troplcal Atlantac surl‘ace c:rculatxon patterns
alsois extenswely discussed as a major. control of the chmatlc system in general
and the weather anomahes in parucular thh an émphams upon the po$s1ble
role of the anomaliesin a large-scale atmOSphel':c circulatxon
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1t is well kn_ow'n'that three types of droughts usually associated with

* the environmental degradation are meteorological, agricultural and

hydrological ones:
- In terms of irreversible effects, the hydrological droughts are the
__severe in relation to the water resources. '

e 'Agncultural drought which relates to seasonal plant development is
. disastrous when total annual rainfall does not change.

- The least problematlc is mebeorologlcal drought that is repetitive in
nature. :

Unfortunately, it has been blamead for the large-scale destruction of
plant and animal life in the drought-prone areas in West Afried after the 1972 -

78 dv ought when the rainfall deficiency in 1973 was the worst in most part of

Nigeria since mstrumental records began. However, because the other two

" more serious types are least understood, various land-use activities have

confused the Sahehan situation to the extent that all’ problems of rainfall
{neffectiveness are blamed on the lack of adequate rainfall, It has been noted -
that the Sahelian zone is still suﬂ'ermg from & combination of natural drought
-processes and human ml;erference dué to pOpulatlon growth,

It has been clamfied by many sclentlsts that the low rainfall situation |

and attendant drought rlsk since 1969 with exCeptmnal persistence, severity
and broad expanse is seen to have the worst in 150 years.
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3A.2  JICA- NWRIS
(1) Rainfall Station

- The 'Federal'.Départment of Meteorological Services (FDMS) is directly
charged with the observatlon and data mahagement of ramfall and other
metéorological parameters. - ‘Usually, the Department makes use of sultable
facilities within the government or publi¢- mshtutlons There are many
orgamﬁatlons which collect rainfall data generally in cannectlon with

agricultural projects. These orgamzatlons include:

=" River Basin Development Authoritiés'(RBD'As)_

. State Water Boards R

- Some Zonal Offices of FMWRRD the Water Resources Sector
- -State Ministries of Agneulture and Natural Resources’

- PublicInstitutions -

484 ramfall stations have been hsted S0 far through the NWRIS w1th
mformation on-maintaining organizations, types of stations and .their
functional status. ‘The list of organizations mamtammg rainfall stahons is-
given below, in which “others includes NEPA, hospltals, research institutes,
private enterprlses and S0 on, -

Organizations Maintaining Rainfall $tations.

Organizalions Nos. of Stations %

State Water Boards 107 L 22
State Ministries 83 17

 FDMS 79 16

" RBDAs ' 62 13

Schools and Universities -39 8

Others 114 24

Total 484 106

" Most of the stations consist mainly of purely rainfall stationis with no
gage for other data, like evaporatnon. The typeés of station are classnfied mto

five as shown in the fo]lowmg table:
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“ Types of Rainfall Stations -

Types - Nos. of Stations %

Rainfall - S 219 57
Agric 95 29
Agromet - 56 i2
Synoptic 52 11
Climate 2 B

" Total 484 100

Accordmg to the sald mventory survey, 46 percent of the rainfall

stations are generally in good condition. As far as the data collected for this

study are concerned, about 50 percent of the stations have continuous records of

" five years or more, The synoptic stations niaintained by the FDMS usually

have very good unbroken records with accuracy and where broken 't'hey' were
wnth a break of only a few years. Functlonal status of the ramfa!l statlons lS '

' summarlzed as follows

Functionai Status of Ralnfall Slatnons

"Stat'u‘s ' Nos. of Stations o ‘ %
Good e 46
Intermittent - 14 24
Poor SRR - S 30

 Total 484 100

Among 484 raihfall statiohg" identified'through the inventory survey,
rainfall records on a monthly basis at 213 stations, as major stations, have been
collected to cover a record length of 20 years from 1970 to 1989; however, record

tlen‘gths at many stations were five to less than 20 years. For the study purpose
of eValuatmg surface water potentlallty, 89 rainfall stations have been selected
. after due conSIderatlon of the:r record length data avallablllty in the19803 and

proxnmty to magor water resources deVelopment projects and nver runoff
stations wnth dlscharge data, Distribution of the selected 89 rainfall stations

" by the Hydrological Area (HA) {s given as follows:
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Distribution of Seleéted Rainfall Stations

HA Nos. of Stations - HA Nos. of Stations

I 8 VI 11
o 19 v o
| 27 VI 9
v 4 : )
v 5 Total 89

Lecatwns, yearly rainfall records and mean monthly rainfall are
tabulated in the Water Resources Inventory Survey of thls report under
separate volume,

(%) Evaporation Station

‘Evaporation data (Class-A Pan) are obtaihable:fi‘om the synoptic
stations, and records on a monthly ha31s at 28 stations have been collected;
however, observation was often intermittént at many stations. Mean monthly
evaporahon records in the 1980s are avallable only at 23 stations. Distribution
of stations with effective data for the study is as follows:

Distribution of Evaporation Statigns

HA Nos. of Stations -~ HA Nos. of Stations

1 2 vi 6
3 it 3 Vil .3
1 5 Vil 2
v 2 o L
V. 1 Total . =~ . 23

Locations, yearly evaporatlon and mean monthly evaporatlon are

presented in the Water Resources Inventory Survey of thns report under
separate volume
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3A.3  Rainfall and Evaporation -

3A.3.1 Rainfall

(1) Long Term Trend of Rainfall |

Inordet to grasp the long term trends of rainfall over the country, 10
 rainfall stations are selected {(Figure 3A-2). The selection of stations is based on
spatial distribution and the length of data available. The mean annual rainfall
in the 19803, whichis obtained through the JICA-NWRIS, is compared with the

long term averaged values before 1979,

_Comparison of Mean Annual Rainfall (mm)

Mean Values  Long Term Mean

~ Station - in the 1980s before 1979 . Data Length

Maiduguri : 455 672 75 yrs: 1915-24, 1926-90

.- Bokoto : . 635 708 - 74dyrs: 1915.23,1925-48, 1950-90
Kano 684 - 839 85 yrs: 1905-63,1965-90

© Yola ‘ e ' 943 55 yrs: 1931-65, 1969-87, 1939
‘Bauch. C ., 896 : . 946 - BO0yrs: 1908-14,1916,1918- 89

. Kaduna 4 1,155 : 1,290 .. . 60yrs: 1931-90

SJesT T T 213 T T 1,378 - 69yrs: 1922.90
Tkeja _ 1,372 C 1,825 . 39yrs: 1946-63,1969-89
Enugu - 1,593 1,795 10 yrs: 1916-21, 1923-65, 1969-89

Cal_abar . 2,765 2,823 80yrs: 1907-63,1965-66,1969-89

As can be seen from the above table, sharp decreases in the mean
annual ramfall are observed in the north: Maiduguri, Sokoto and Kano, Long
- term tr_ends of annual rainfall at four stations of Maldugu_rl ,Kad_una, Kano and

Tkeja are illustrated in Figure 8A. 8, 4, 5, 6, showing what appears to be a
' ﬂuctuatmg pattern within this century. Using 39-85 years’ rmnfall record for
the above four stations, the rainfall trends are observed as follows:

| - At Maldugun in the northeast region, downward trends of annual
. rainfall are sharply defi ned. The mean annual rainfall of the 1980s is
- 455 mm ‘59 percent of the mean annual raml‘all ol‘ the 1950s '

"."rec‘.ordéd A 1913, 1044 and 1973 at an interval of around 30 years ’I‘he
v gamé downward trénds: of annual rainfall at Malduguri is also
.+ observed.* The mean annual: rainfall’ of 684 mm in the- 19803 is
SR equwalent to 75 percent of thatm the 1950s.
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- AtKaduna in the middle belt of the country, no clear downward trend
is identifiable for the period of 1931-80. Since 1981 annual ramfalls
tend to decline but far less than further north

- AtTkeja in the south, lower annual rainfalls are recorded in 1946 and
1948. It is reported that the drought of the 1940s was perhaps most
severe in the southern parts of the country, The period between 1955
and 1970 is marked by heavy rainfall, and followed by a period of low

“rainfall from about 1973 to 1983, and since 1983, the annual ramfalls
are clearly mereasmg. ‘

- Asawhole, the S1gmﬁc:ant and long term declme in ramfall pattern is
e :restncted to the north, and no significant long term decline is cbserved
in the south. : :

(2) Rainfall Speciality
(a) _Season_al Distribution _

 Except for a narrow, ultra hmmd strip along the coast where lt rains
all year round, rainfall patterns are marked by an alteration of wet and dry
seasons of varying duratmn. The beginning and the end of the rainy season
follow the migratory of the I'TD. Seasonal dlstrlbuhon of rainfall by the HA in
~ the year of 19803 is summanzed as follows:

In the north of the cbuntry (HA-I, VIII), rainfall lasts for four to five
‘months from May/June to September, with a peak i in August ‘The HA-I
receives the mean annual rainfall of 370 mm at Kalmalo to 970 mi at Kainji
~ dam. About 90 percent of the annual rainfall coneentrate in these four to five
‘months. In the HA-VIII with the mean annual rainfall of 330 : 920 mm, about
90 percént of the annual rainfall Concentrate in the four month perwd from
June to September., ' L '

* In the middle belt of the country (HA-T, T, V), ramfall lasts for five
:_ to six months from May to Septemberl()ctober The mean annual ramfall in the
HA-I ranges from 890 mm at Ikara Town to 1 940 mm at Eg‘udu. The rainy
season starts in May and ends in September in the northern part of the area
'_and October in the southern part of the area. The duratlon of rainy season in
the HA-ITI ranges between four and’ seven months: four months from June to
September in the northcrn part of the area“close to the Chad basm ‘and seven
months from April to October in the southern part of the area close to the
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shown below; -

international border. Being located in the south of the Jos Plateau, the HA-IV
receives relat{\iely high annual rainfall of 1,000 - 1,600 mm. About 90 percent
of annual rainfall concentrate in five months from May to Septembenr.

In the "s'o'\'l.th"c'if thé i:oiiﬁtry (HIA-V, V1, VIT) with the mean annual

- rainfall of 1 ,000:<:3,400 mm, rainfall increases steadily from January and

generally reaches its peak in Sepbemher. About 90 percent of annual rain fall
in six to seven mon_ths o_f Apmleay to October in the HA-V, and seven to cight
months of MafcMAp}il to October in the HA-VIand VII, o

(b) Spatial‘Distfintien

The mean annual rainfall over the HA areas has been estimated by the
isohyetal method. The isohyetal map showing the mean annual rainfall in the
1980s is presented in the Water Resources Database Maps Observed rain gage
data at the selected 89 lecations were used to interpolate between gages. The
average depth over the area is computed by determining the incremental
volume between each pair of isochyéts. The incremental volumes were added
and then divided by the- total area. The mean annual spot rainfall at the
selected 89 stations falls within 330 mm to 3,420 mm. The mean areal rainfall
over the country w1th_ the area of 923,000 km? is estimated at 1,080 mm as

Areal Mean Annual Ramfall in the 1980s

“HA ‘ Alfea ' “Aréal Rainfall " Range
b (km?) . (mm) o {mm) :
I 131,600 ~ 10 400 - 900
n . 168,100 - . 1,130 920 - 1,250
I .ot 168,800 0 999 - . . b70: - 1,850
1w 73,000 1,300 1,300 - 1,650
SV Esg0r 0 o 1,980 1,300 - 2,800
C VL 100600 . - 1,480 S 1100 - 2,800
v 59,800 - - 1,810 1,500 - . 2,200
NI 188,000 UE6O 400 - 1,300
i'Total - . 0238006 . 1,080 - ... - 400 - . 2,800

3A.3.2 Eva’porétioh

As mentnoned earher data 0n pan evaporatnon in the 19803 are

B avanlable at 23 statlons, though observatlon was mtermlttent at many stat:ons, '
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which is not enough to draw lines of equal amount over the country. Observed
mean annual pan evaporation in the 1980s is estimated as given below:

* Mean Annual Pan Evaporation in the 1980s o

"HA Nos. of Stations ~ Pan Evaporation (mm)

T 2 1990 - 3,630
I 3 2210 - 4,491
1 5 1,580 - 2,620
v 2 1,620 - 1,900
v 1 2450 -
vl . 5 1,200 - - 2,100
VI 3 11,660 - 2,210
- VI 2 4,470 - 5,220
Total 23 1,200 - . 5220

3A.3.3 Current Problems and Needs

- By 1965, 1,058 rain gages were in operation in the country, In 1971

some 300 rainfall stations reported reliable information on data covering only '

10 continuous years (P, K. Achecampong). As many of the rainfall stations
which were reportéd in 1984 as 1,074 in number have not been functioning, the
number of rainfall stations with a data length of more than five years in the
1980s is only 484. Moreover these rainfall statlons are not always eveniy
-distributed.

At the moment there are around 50 evaporation pans mamtamed by
the Meteorological Service Department of Nigeria. Some of the stations even

stopped collecting data durin g thedry season due to lack of water

Ramfall is a major llmltmg factor to agncultural productlon in the

most regions of the country, and is the startmg point of surface water

hydrology. The network density of operational rainfall and evaporatlon
stations with continuous observation should. be increased to the minimum

requirements as recommended by the United Nations, Educational, Scnentlﬁc -

and Cultural Organization / World Metearologlcal Orgamzatlon (UNESCO /
WMO) in 1988.

With the nature of such data, non predlctable and non repeatable data
and information should be disseminated and stocked. Contmuous data and
information with accuracy should be publlshed for the benefit of users,

' 3A-12
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PART 3B. RIVER SYSTEM

38.1 DRAINAGE PATTERNS

'38.1.1 Relief Structures and Geneéral Geology

(1) Relief Structures
(a) General Relief
ngena is a country w:th a great varlety of landforms Much of the

country is dommated by the so-called Hausa Plains generally lower than EL
600 m, while the eastern border with Cameréon is marked by a continuous

- extent of mountains, the Eastern Hnghlands that rise to the Chappal Waddi (EL

2,419 m), the hlghest pomt n Nngerxa In the north, the Jos Plateau rises
abruptly from the plams reaching BL 1,781 m of the Shere Hill, The area wesi

‘of the nger River is dominated by the plain where the mselbergs rise abruptly

above the surroundmg plains, The Idante Hill, the highest of these inselberges
rises to EL981m in Ondo State, In general, t.he land surface of the country may -
be divided into three major relief patterns, viz, the plains, the hlghlands and

the troughs and river valleys. ’ :

(b) The Plains

The plains whlch aré the dommant feature i m ngena have resulted _
from altematmg denudatmnal and aggradation actwlty

- The Af‘rncan denudational land surface of early Ca1no701c age'
composed of crystalline rocks of basement complex is the main
landform in the high plains of Hausa]and They forin wide plains
dissected by mature valleys such as the Kaduna Rlver Valley.

. The PosbAfrlcan denudational land surface of 1at_e Ca:nozom a_ge' in _
the area of Cambrian Basement Compléx is the main landform in
- the area referred to as the Western: Plains and Ranges sloping

generally. from the watershed bétween the N:ger and the Gull‘ of
Guinea,

- The _aggradational land su_i_-fac_es are f_ou'nd_ in the areas bo'r‘dering
the denudational land surface. The Sokoto Plain belongs to these
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surfaces of la_te Cainozoic age composed of sedimentary rocks of
Cretaceous to Tertiary age.

East of the Jos Plateau lic the hills and plams of Kerri-Kerri and

_ _Gombe composed of sedimentary rocks of Cretaceous to Tertiary
: '_age To the north, the plains merge with the Chad Basin of

Quaternary age and are dissected by a centripetal pattern of river

~ valleys. The wide featureless plains in the north-eastern part are

interrupted by immobile sand dunes.

‘Modern' aggradational land surfaces extend over the areas

bordering the southern: margins of the Western Plams and Ranges,
which are composed of sedimentary rocks of Cretaceous to Tertiary

- age.

The most, recent aggradatlonal Iand surfaces 11e further south along
the coast of the Gulf of Guinea comprising the coastal plains,
islands and sandbars together with many lagoons and creeks.

These plams extend into the Niger Delta whichis a swampy area of

4,000 sq. km; ¢omposed of the coastal plam sands and lignite series
of Cainozoic age in its northern part and of alluvial mud in its

southern part. The plain extends further eastwards across the

‘Niger from the Anambra Plains to the Cross River Plains at the
foot of the Eastern Highlands, but is interrupted in the centre by
" the Awka-Orlu Uplands and the Nsukka-Okigwi Cuesta composed

of resistant Cretaceous sedimentary rocks and marked by two

distinet escarpments. ‘These es¢arpments are composed of false-

bedded: sandstone and coal measures. Of much interest is the

'occurrence of the most spectacular example of gully erosion and
“bare land topegraphy which have resulted from conibined human

and natural forces.

() The H}ghlahds o

_ The areas class:fied under hnghlands mclude the mountams p]ateaux
hlil ranges rldges and isolated hills {inselbergs, volcanic cones, rocks and
plugs). The Gondwana and Post-Gondwana surfaces, the oldest and highest in

" the Afncan contment are répresented in the Eastern Highlands and on the Jos
'Plateau Remnants of the ‘Gondwana and Post-Gondwana surfaces can be
found in the central part of the Eastern ngh]ands especially on the Mambilla

Plateau. and in the Bamenda Mountams Thls area has been uplifted along a
"llme of tectonic Weakness or & fault lme whlch extends from the area of the

__Cameroon volcanoes and vo]canoes of the Bnght of Bonn_y '
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(d) The Troughs and River Valleys

The Niger was subsided in the Cfetateod's period and filled with
“sandstones of the Upper Cretaceous age. Between J ebba and Yelwa, the river
cuts through a stnp of crystallme rocks, East of Jebba the valley has a wide
flood plain with sand bars. South of Lokoja, the valley is comparatwely narrow
especially where the river dissects more resistant Basemént Complex rocks
from Kuroko to A]aokuta and south of Onitsha where lt dlssects the clayey
sandstone, :

The Benue Trough is characterized by a wide flood pléiﬁ from the
‘Cameroon border. Outcrops of the Basement Complex rocks are not common,
and the river is free from rapids permitting nawgatmn frem Ghana to
Cameroon during the wet season. The middle section of the valley is dotted hy
flat topped hills composed of Cretaceous sandstone and scattered voleanic cones
of Tertiary to Recent. The trough is thought to be the result of faulting.

(_2') . 'Gene"ral Geology

ngena is undeﬂam by two broad geologxcal umts the ¢rystalline
.rocks of the Basement Complex and younger sedlmentary formations,
Approximately, 50 percent of the country is underlain by Basement Complex
rocks and the remaining 50 percent by the sedimentary formations.

The Basement Complex of Nigeria comprises gtﬁnit_e, gneiss and
migmatite formed during the periods of Pre Cambrian-Upper Cambrian
intruded by basalt or pegmatite dykes of Jurassic. In the area along Nigerand
Benue Rivers, Mesozoic formations cover the BasementComplex. “The -
formations consist of sandstone, shale and other scd)mentary rocks mostly of .
~Cretaceous and partly of Jurassie, - o '

The Niger River Delta is compbsed of sand, gravels and clay of
Quaternary which overhe the Mesozmc and Tertlary formatlbn

" In the Northern Reg:on of ngerla, Hade_]ia and Kﬁmadugu Gana
‘River Basins, Quaternary sand and gravels formed by wind erosnon cover the
Basement Complex heavily. Granite of Basement Complex is dlstnbuted :
- extenswely in the central part of the country, the Western Reg:on of the nger
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River and the mountainous district near the border of Cameroon. The granitic
rocks are very coarse, very hard and resistant to weathering. Gneiss and
migmatite of the Basement Complex are also compact, very hard and resistant

- to weathering as well. Many isolated hills and peaks are formed by differential
| erosion due to this nature of the Basement Complex in contrast to that of

Mesozolc or younger sedlmentary formations. This area is widely covered by
red soil called laterite or tropical iron red soil, It originates from weathering of

“rocks and is very rich in iron,

:San_dst,oﬁe and other sedimentary rocks of the Mesozoic __férmations
which are distributed along the 'Niger and Benue River are variable in their

‘petrographic characteristics and are classified into more than twenty

formations. ‘They are IOOSely consolidated in. general or are even

3 unconsohdated in some cases.. They are very susceptible to weathering because

grains are poorly cemenbed

Younger fermations comprising sandstone and mudstone in the States
of Anambra, Imo, Ondo and Abia in the Southern Region are more poorly

- consolidated than the Mesozo:c formations as above mentwned and are

classnﬁed as unconsolidated sediments.

38. 1.2 . River Basins and Hydrological Areas
1 Géner’al _

- The rivers in Nigeria are arranged into five drainage systems:

the N:ger the Benue, ‘the Chad inland drainage, the Cross and the littoral.
-Most of the htboral rivers are short, and follow more or less regular courses in
" the north- SOuth direction, Except Chad system, alimost all the rest of Nigeria's
~river systems dram mto the Gulf of Guinea. _Those of the Niger and Benue
‘system have built up the huge nger Delta asa result of the combined action of

sea waves and depomtlonal actmn of the nvers discharging into the sea.
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(2)  Watersheds

- A watershed divides two drainage basing generally corresponding with
a line along the highest points of the 'tppb'gra;ihy;""Sin'ée the magnitude of sub:
surface flow is practically unk@Wh}this flow is not taken into consideration.

In the west the Wéstern Plains and Ranges constitute the major
watersheds which stretch from nelghbormg Benin in a falrly simple line
towards the Niger Valley, and_sep_arate ‘the rivers runmng southerly and
discharging into the sea froni the right tributaries of the Nigér. The north-
south direction of the former group of rivers is largely controlled by trends of
foliation and joints of relatively resistant rocks. Most of the rivers such as the
~ Ogun, Oshun, Oluwa are generally parallel to each other their tributaries to
" display a dendriti¢ drainage pattern. In the area of the coastal p]ams ‘the
rivers form braided channels. '

~ In the south-east, the frregular scarp of the Nsukka-Okigwe cuesta
forms the major watershed separating the rivers that drain into the Niger and
the Imo from those that drain into the Cross. Major rivers in th|s area, the Imo
and Cross are Orlented towards the Bight of Bonny, while the-Anambra j joins
the Niger near Onitsha. The highlands of the eastern border form another
important watershed separating some tributaries of the Benue and Cross
Rivers from those that flow into Canieroon, The watershed between the Benue
and the Cross River is not well defined. '

In the north, the central Highland (Zaria to Funtua) and the Jos

Plateau form a major hydrogeographical centre from which a radial pattern of
“drainage develops with rivers drammg to the Zamfara and Sokoto river and the
Lake Chadj all these rivers join the Niger either dtrectly or ind:rectly except

those which run into Lake Chad; Between the Jos Plateau and the Mandara |

Hills, the watershed between the Chad and the Benue is dlfﬁcult to determme '
because of a lack of relief, :

Major rivers which drain into the Lake Chad, namely the Komadugu
Yobe, the Ngadda, the Yedseram and the Goma forin a centripetal pattern,

Gradients of these rivers are low and’ very little water ultimately reaches the
Lake. The Lake Chad, of whlch only a part lies i in N:gena varnes consnderably
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in area due to fluctuation of its water level accordmg to annual and seasonal

‘precipitation,

-(3) Hydmlogxcal Areas _

E:ght Hydrologlcal Areas (HAs) have been demarcated by major
wat.ersheds on the FSN maps, following previous procedures so far taken by
FDWR: Each HA has been divided into major tributaries drainage areas (Sub-
Hydrological Areas (SHAs) ) which have been further subdivided into smaller
drainage areas taking account of the strategic small river basins defined by
hy’drological'obs'ervatiods and major hydraulic structures. Initial delineation
of the above mentioned hydrological areas was done by five domestic consultant
firms for the JICA-NWRIS (Technical) under the direction of. the JICA Team,
and has subsequently been upgraded based upon detailed analysis of Landsat
TM Images in the “JICA-Statellite Image Analysis” conducted by - PASCO
International Inc., Japan bogether with the area calculation of each SSHA by
the Computer Software Package for Geographical Information System
developed by the Environmental Systems Rescarch Institute, USA
(ARC/INFO). The delineation of HAs, SHAs and SSHAs is shown in the Water
Resources _Databaéé Maps “Hydrological Area Subdivision”, and the drainage
areas of each HA, SHA and SSHA are annexed with the following summary.

i Drainaqe Area by HA

Drainage

L ] Drainage No.of = No.of ~ -Area =~ = =

HA  Division NWRMP ~ Area SHA  SSHA . Quiside  Total

' o . (km?) _ (km®) (km?)
-1 " Niger North North-West - 131 600 14 34 461 ,600 593,200
. Il NigerCentral North-West 158,100 = . 16.. 34 158,100
I Upper Benue "Central East 158,900 14 25 93 {)00 - 256,900
T IV Lower Benue - Central Bast 73,000 g 29 38, 300 © 781,300
-V . Niger South " South-East .. §39%00.. 5 10 . = 53,200
VI WestLittoral ‘South-West - 100,500 10 18 - 100,600
VH EastLittoral South-East 59800 7 19 13400 173200
"VHI Lake Chad North-East 188,000 15 33 . - 188,000
- Total . . o 923,800 - 90 202 581,300 1,505,100
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38.1.3  River System Diagram -

A river system diagram, as e’xb]ained in the Database Maps (Di'awihg
11), has been constructed on the basis of the Database “Hydrologi¢al ‘Area
Subdivision “ and Land Use by Hydrological Aréa”, The former database
illustrates boundaries of the 202 SSHAS This block dlagram for major rivers
~ ineludes the information on river name, and catchment area as well as the
annual amount of potential surface water resources in terms of annual rmmff
(MCM) and annual runoff yield (nim}, of which the later is i‘ully discusséd in
Part 3C “Su rface Water Resources™. :

3B.1.4 Wetland Regime
{1) General

- The wetlands which are defined as land subject to excessive wetness to

‘the extent that the wet conditions influence the possible’ land uses, can be

generally categorized into (1) coastal plains (deltas, estuaries and tidal flats),

(2) inland basins (extensive drainage depressmn), (3) river floodplains (recent

alluvial deposits bordermg rivers) and {4) inland valleys (flat-floored; relative

shallow valleys that are widespread in the undulatmg landscape). - The first

three categories refer to distinct physiographie umts that can be easnly

~ identified from a large-scale soil map. The mland valleys are too small to be
shown a map of such a scale '

A typical delta is formed by the Niger in Nigeria. The characteristic
delta sequences are ( 1) freshwater swamps in the upper parts whlch are subject
to annual flooding with exception of the river levees,. (2) salme mangrove
swamps in the lower stretches which are subJect to t:dal ﬂoodmg, and (3) a
complex of sandy ridges along the coastal frmge. : :
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| 1983).

Estuaries are funnel-shaped river mouths which are characterized by
tidal sedimentation since sedinment supply is low, relative to river discharge.
- Salt marshes oceur along the sides and intertidal sandbanks and islands in the
center. The proportion of these banks and islands increases headwards

estuarine mouth, -
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Tidal flats are longshore tidal sedimentation areas that are usually
sheltered from wave action by probective sand varriers at their onter fringes.
Inlet channels cut through these barriers locally, to allow for tidal flooding.
Typical tidal flats occur along the Southwest coast where huge sandbars have
formed between the ocean and the tidal flats (lageons) under the influence of
west-east longshore currents.
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* Sedimentation in an idealized fu!trt' flat protected by a .5|md barrur
(Allen 1970). .

Inland basins comprise the extensive drainage depressions, in which
" Lake Chad is the largest ancient shallow basin on the edge of the Sahara. This
has been tectonically stable [Beadle, 1974], but subjeét'td impdftant}'changes in
climate from the Plelstocene upto recent times. The severe recessmn of the lake
water has altered not only the area, but the ecologleal and hydrologncal
structure of the Lake The Lake Ohad Basm isa very promment lwestock and
agricultural area, and mOSt mvestment to these activities depend upon the
availability of lake water which is shared wath nenghbormg countries,




A river floodplain is a wnde, flat plain of alluvium bordermg a stream
channel, with the periodical flooding by pomt bars and oxbow lakes.
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An idealized floodplain (Bloom 1969).

A river with a. well-developed floodplain generally flows in broad

regular curves, called meanders. Asa result of extreme curving, a meander
“may cut off its ewn channel with the remaining channel segment called an
~ oxbow lake, River terrace are formed upon lowering of the base level which

c¢auses the river to start erodlng its own sediment, ‘When the load in the river
bed is excessive, a braided river. system: forms interconnecting channels
between unstable sandbanks that are generally submerged durmg floods.

: Mc‘ist rive‘r‘s ha\‘ré well 'developed ﬂoodplains at least in their middle

- and lower stretches, Dependmg upon local tnpographic and geological

cnndltlons, the width varies from tens of meters to tens of kim whlle the length
extended up to several hundred km, -

The term “Inland Valley” refers to the numerdus flat-floored and

' relatwely shallow valleys that makeé up most of the African landscape. They
‘are known as “fadamas” in ngerla and “yaeres” in Cameroon, Their

catchments range m size from 100 to 2,000 ha depeanding upon local
topography, and the mland valleys vary strongly in their morphologie,

i hydrolognc and pedologlc charactenstics
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Wlth respect to hydrologlc characteristics, {wo main t.ypes can be
recogmzed as shown in the figure above

- Stream-flow valleys in the uppermost parts of the river catchments.
“Apart from rainfall, runoff and seepage from the adjacent uplands
are the main water sourees. These valleys have a poorly defined,
" Inore or less centrally located ‘shallow stream channels. The flat
bottoms of valleys vary in width from 10 m in the upper portions to
100 m in the lower stretches, while catchment sizes vary froin 2-5
_sp.km on granitic formations to 20-50 sq.kin in sedimentary rocks.
- River-flow valleys downstream of the former stream-flow valleys.
~‘These have a distinct stream channel that is in general located at
one side of & small ﬁoodplam upto 200 m wide in the valley bottom.
The main water seurce is overﬂow from the river rather than runoff
or seepage.

_ The soils of valley bottoms vary w1dely in their characteristics both
w:thm and between valleys, because of morphogenems, locatlon, hydrological
reglme, hthologlc orlgm and chmatology They can be rich to poor chemically,
from sand to clay in texture and moderate to poor in dra:nage, and floods differ
\Vldely in depth duration and Velocny, however, the coarse infertile soils
'prevall in valley bottoms of poor and acid roeks (sandstones, granites,
' =(;[1:::911‘&21&35, rhyolltes) coarse to medlum gramed soils of low to mederate -
-'fertlllty oceur in mtermedlate rocks (hornblend gramtes, quartv-feldspar'
g gnelsses, dlorltes, andesntes), and mediuni to fine, relatwely fertile soils are
- found in the valley botboms of areas with rich parent rocks (amphlbolltes
dolemtes basalts hornblende gneleses, shales, snltstones)

(2) ‘Spectal Featuresin the No"r'the_i'h Fadama
@ Introduction

The Hausa word ‘Fadama has a very broad meamng 1mplymg
" seasonally damp of flooded land, and it could reasonably be used to refer to
- large parts of the fleod-plain, mcludmg swamps and lakes. At the same time,
-1__Fadama has come to be used to nean land which can be cultivated, and in this
way, it contrasts thh the upland It is also eorrect to talk of grazing fadama,
‘and many of the extenswe areas of montmorillonitic clays exposed by December
- in the central ﬂood plam are true fadama land.
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Agriculture in fadama involves both dry Iar’id and liplairicl"l‘armfng,
swamp or fadama farming; residual soil moisture farmmg and irrigated
cropping.

In general, the pattern of fadama i‘armmg is more complex, Both rice
and sorghum {guinea corn) can be grown on seasonally flooded land, but it is
rice for which the ﬂoodplam is famous. West- African rice Oryza glaberrnma
was domesticated in West Afrlca over 2,000 years ago, and it is possnble that
cultivars are still being grown in the ﬂoodplam. While recent observations
suggests that Asian rice Orxza Satlv a’is dommant it is necessary to crop a
number of dlfl‘erent Speaes in order to mamtam an ecologlcal balanced
envrronment

(b) Physical Characbcristics

n the northem and’ central part of ngerla low-lymg seasonally _
flooded areas, known as fadama along the ﬂood plalns of the Sokoto-lea,
Hadejia- Jama are- Yobe N:ger and Benue river systems are composcd of ﬂuwal
- deposits and contain extenswe escplmtablc aquers 'l‘hey vary in w1dth from a-.
few hundred meters to as much as 20 km and encompass the Iand and ‘water
resources Which could be utlllzed for rrrlgated agriculture Fadama formation _
isa geomorOphologlcal phenomenon that has resulted from the combmatmn of
slow river bed accretion and periods of hlgh ramfall that caused extenswe
flooding and deposition of sorted materlals over the ﬁood plams Most of the
coarse sands which constitute the matmc of productwe aqu:fers were deposnbed
during the Pleistocene pluvials. Subsequent flooding has overlain these with a
mixture of gcncrally finer sands, silts and clays varymg in thlckness from one
meter to seven or eight meters,

Deposition of sediments was accompqmed by ralsmg the base level of

the rivers. The shallow aquifers constituted by the sands generally lie below
“the ﬂood !evels and are hydrauhcally connected to nvcr systems bemg subject
to recharge durmg the wet season ﬂoods o |
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(¢) . Ecological Context

The fadama whlch are low-lying, flood-prone, slow-draining areas

(poorly drained) and generally possess finer grained and less acid soils, are

remarkable different from adjacent uplands in terms of their ecology and mi¢ro-

~ climate. . Under natural hydrological conditions in the past, the rivers also

deposited rich sediments in the fadama during floods which aided in

o ma_mtalmng soil ferhhl_;y. Grazing animals, domestic and wild sought the rich

fadama vegetation for forage and, in this process, added organic and mineral
components to the soil in the form of manure. Fadama was not only important

to terrestrlal plants and animals, but also was used by many riverine fish

species for spawning via lateral migrations from the river ¢channel into the
temporarilly-flooded fadama depressmns ‘Fish that were trapped in the
fadama- as the flood water receded were easily harvested by fishermen and
become an important food and income source for comnmmtles within or
ad_]acenttofadama areas o

'Drle' to 'a markedly'different noisture regim’e from upland soils, the
natural vegetatmn cover has been eharactenzed by a compomte of thick acacia
scrubland ‘open grassland, and open seasonally of permanently ponded areas
supportmg dense emergent vegetation including rushes, sedoes and reeds.
Traditional use of fadama areas by pastoral livestock herds moving into or
through the areas from regnons to the north, as well as by settled agriculturists
and fishermen has had a dramati¢ effect on the ecology. The original scrub has

' been replaced in many places by grasslands, and the land adjacent to nimerous
vnllages that oecupy the margms of fadama has beén entirely cleared for arable

farming and is available to pasl:orallsts only after crop harvest. Farmers have
tradltlonally worked in rxver margins of the fadama where they could raise
~ water wnth shadoofs to lmgate small parcels of vegetables and rice. In addition

to fadama with natural vegetation supported lage and. diversed resident or

- transient wddhfe populatlons mcludmg large herbivores and their associated
'predators Evén today, the fadama is known to provrde important wintering

areas for a vast number of mlgratory paleoaretlc birds. The ‘Hadejia- Nguru

- wetland’ is one ‘of the few rématning wetlands of appreclable size in the
. northern N:geria thh has net been comrerted to cultwatlon. '

The fadama was a very 1mportant hydrelogleal element in the

' "ﬂoodplam ecosystems and retains this functwn today to'a lesser extent. By
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trapping flood water, the fadama mitigated the downstream effcct of flooding
and helped to maintain dry season flow as some of the trapped water eventually .
percolated into the groundwater and then moved laterally to river channels. It
is clear that the annual river flooding and fadama are vital for recharige of the
shallow aquifer. Owing to extensive fadama ¢learing for agriculture and
construction of large danis on the river upstream system, thé natural conditions
that prevailed in the past no longer exist. Various riverine ccosystems have
been altered so extensively that wildlife ‘habitat has basieélly‘dis‘ai:-’peared'
fisheries have already been severely. reduced social conflicts have becommg
~more intense and the hydrological regmte bears httle resemblance to the
natural condltlons : ' R

(d) Position of Fadamas in the Water Resources Management

The natural resources in these areas are the Sllb]ECt of three separate
and oflen conflicting evaluauons

- By mdngenous producers who use the areas for agrlculture, ﬁshmg,
B grazing or hunting/gathering;

- By national-level planners and forelgn ald!development experts |

who wish to intensify preductlon though 1rr|gatlon or river control
and . . ‘ '

- By conservationists concerned about i;he role of such wetlands in
local, regional and inter-continental systems, most obkusly in
- Palaoarctic bird migration systems. =

Each of the threc appfaisals of the fadan)a'l_and'_li‘eSeurcee e'b:\?i.ou.s:ly
represents markedly the different ideologies of nature and of develt)pment'

- Large-scale development suth as dam constructlon would have
significant adverse impacts on ecological systems and also serious .
. implications for mdlgenous people and- exnstmg small-scale and
_informal economie actw:ty . :

- - The mdlgenous activily itself can: also have adverse 1mpacts on :
conservation if fi ishing effort rises and in some circumstances can

prejudlce large scale development threugh soil erosmn in upstream o
catchments - :

- The des1gnatlon of protecbed areas for conservatnon can constram
_development programmes and have soclo -economi¢ :mpacts when
emstmg nghts are’ extmgmshed :
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3B.2 THE mGER AND THE BENUE

_ 3B.2.1: General

_ There are three 'principai'river basing from climatic, topographic and

' geologlcal points of view. :One is the Niger river basin including the Benue

basin covering a large part of the Central and North-West Region of the

“country, the second is the Chad basin expanding along the border of the Niger
‘in the North-East Region, and the third is the South-Littoral basin facmg the:

Guif of Guinea in the south. The profiles of main rivers are shown in the Data-
Base Maps. ' '

‘The main rivers and tfibutaries of the Niger basin originate mostly in

- Jos Plateau with elevations of 1,500 to 1,700m and flow down in all diréctions
~ toward each sub basin. -Some tributaries flow down from the right bank
“plateau of the nger and the left bank mountain of the Benue river basin which

are formed most!y with undulatmg hilly topography and are placed under the
western Sahel climate Condltlon

] The nvers in the Chad basm also ongmate in Jos Plateaun and flow
down from west to east to Lake Chad.: The river of Yedseram only flows down

-along the border with Cameroon at the eastern corner of Nigeria and onto que

Chad, “The basin is mostly. formed wnth vast alluvial plains except the high
plateau areain the upper river basm and belongs to the senn ‘arid chmate zone,

: The rivers in the south httoral reglon have thenr sources in the
northern plateau and in the mountams along the Cameroon border, and flow to

~ the south and discharge into the Gulf of Guinea, ‘The river basin consists of
many small undulatmg, steep hilly areas and is placed under the tropical
_.climate wnth heavy ramfalls

’I‘he river system daagram of the main riversis shown in the Data-Base

‘Maps In this section, the N:ger and the Benue river basins are described

helow,
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