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ABSTRACT

PROBLEMS OF FLOOD DISASTERS IN HADEJIA:
A PHYSICAL PLANNIG PROPOSAL

Plood is perhaps the most disastrous of natural
phenomenum. This was amply demonstrated through
the various historical records available some of
which have been highlited in this report.

Plood prevention and mitigation requires some
of the most widest forms of control measures;
landuse, engineering, building and the likes combined.
Many scholars and researchers have shown keen
interest in the area of flood studies. The United
Nations through its disaster relief organisation
(UNDRO) based in Geneva Switzerland, has been widely
involved in International efforts to cope with
severe effects of flood menance.

Although engineering control measures were
traditionally prefered, recent trends tend to favour
a much more physical planning approach of flood
plain management which sought to control the use
of the flood plain rather than the forces of the
floods themselves only.

The study area, Hadejia, in Kano State is
located close to Hadejia river at its lower section.
Three major flood disasters were documented in the
town since the 1940's that is in 1942, 1963 and 1988
which were the main reference points in this study.

Floods in the study area were found to be
caused by intense local rainfall, the meandering
of Hadejiariver as a result of the sandy clay

Vi



nature of the soil and as characteristic of river
at its lower plain which also makes the river to
change course suddenly. Other causes of the
flood induce the almost flat nature of the
topography and the constant deposition of
sediments transported from the upper reaches of
the river which makes its bed shallower end thus
spills over the banks under high volume of water.
In an attempt to prevent the growth of Hadejia
within or towards locations with higher flood risk,
a zoning and growth direction proposal was made
based on the analysis of past occurrences and the
Topographic nature of the area among others. This
was augumented with engineering measures as
embankment and channel improvement. A hasin-wide
long-term flood control proposals were also made
to help cope with the flood problems on a regional
basis. It is hoped that by the time the comprehensive
physical planning proposals for flood control got
implemented in reality the constant threat to
lives and properties of the people in the study

area would have been drastically minimised,
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CHAPTER ONE

1.00 INTRODUCTION

The disasterous impact of natural phcnomenum
such as Earthquake, Tornadoes, Landslide and
flood is as o0ld as civilisation. Despite
the rise in the incidences of man-made
disasters due to ever rising sophistication
of modern technology and denser concentrations
of population, majority of the most dumox
destructive disasters are still caused by
natural forces. Flood in particular is the
most disastrous natural phenouwenun,

It is natural for river to burst its
banks from time to time and spill into its
flood plain, Thus river-induced flood disasters
are of special concern to the ewerging field
of flood plain plamning. DBecause of the
failurc of man to realise that flood plain is
an integfel part of the system, but often only
used to discharge peak flows, various disastrous
cdﬂ;equences often result frou tiae occupation
of such lands. what is quite obvious is <That

all rivers are liable to {looding. A very
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peculiar aspect with regards flood disasters
is that the amount of losses tend to increuse
despite increased expenditure on contaol,

This is as a result of increased occupation of

the 1'lood prone areas,

There are various professionals cnguged
in the area of ¥lood control. IL.ost oi their
atteupts aimed at controlling flood disasicers are
mainly engineering in outlook notably by civil
engincers, builders and related prolcs.ionals,.
In physical plannin,; the use of tie flood plain
is reguloted rather than concentrating o flood
contginmuent alone, Physical planuing Licasures
for coping with flood disasterc are thiarelore
ained at achieving wauong others, the Zollowii
broat goals; directing people aud cconouice
activities away frou the most huzwrdous pluces
and incisting on design and constrrciion teelmiyues
thet will nake brildin s end ovhierr c@ueawes

compuratively flood registunt,

2here is a lot ou inter relutionsiiin Letween
wan's vorks and floods. Jlwreiare cwresdul planning
Ui‘ t;.J Uo'lll.:i.l‘c I‘iVGl' ;Ji.vu.l....l iu U.:QL:‘.I; e iu. :--"-g' i—‘-‘

optiiuat: use of the Jloovd plein iz to e teliivved,



The cuestion which uvoually arise in plysica
placuiing iss what can be doune ot locel level

to .olve flood problen? Dougul (1UG69), aticapbe
an wplonation; “Litlier we cas aliaini Lo control
the Tlood waters or we cun atteuot Lo ceuvrol

use o2 the flood plein or we caui w.c u coabingtion
of il two techmiguec. Flood pluin uoas euent
enconpoisses both, cowmbining oroper lusd=utse
planaing and regulation witl: flood conlzol
neavwres" (figure 1.1)e Ao another vidtawt at
copiil_ witn flood disaster iu physiccl pluaing,
this rescarch effort will concider Uie cpprosciate
cou innlion of the meuswres o ww to weliicve a

lon =uverma couprehensive panuccu to thie wvrovleua.

110 SUATLLIT OF RISIARC:! PROIL...

“he flood problam in ladejia is gurte
visible frow tne flat nature of the texruin and
the very close proximity ol the tovir o tue
rivere Recent rainfall trendc whicih sl.ovs
decline during the last decade, hnc led to the

fadin:: of wemory about previous flood disasters



this cituation need to be reversed, Also,

the construction of Dams in the upper strcun
notably the Tiga Dam, scews to create a

sense of security to the inhabitunts and

the sense of satisfaciion on the part of
governiental authorities. Lence, the sciuwly is

important.

1.20 JUSTIFICATION OF Till IlusuARCH

Yhere is always o big price for inuciion
in the face of an alrecdy envisaged provleul.
Becausec of the uvccurrence of flood disasiers
in Hadejia notably in 1942, 19€3 aud 1984, luaere
is great justification for measures to tacile
the provlem, The research is also justilied
becausc the town as a dynamic puoncmuws will
continue to grow whelher ilood control measures
are in place or not, The saune applies o
the population of Hadej:ia, which was 31,000
(1976) and projected wo 03,000 by 1996

(Hadejic master plan). There is tie absence of a
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comprechensive plan to cope with flood disasters in
Hadejia. The proposed measures in thic research
shall focus on the need for efficient land use

regulations in the study area.

1.30 AINM AlID OBJECTIVES

The aim of the study is to exommance the factors
regsponaible for flood disasters in Hadejia with a
view to proposing physical plamning solution to cope
with the situation.

The following limited objectives arc meant

to achieve the stated aim above.

(i) To examine the geophysical naturc of the study
aretc.
(ii) To examine the nature of flood disasters
(iii) To review the ampact of 1looding in the area
(iv) To review the proposals provided by the
consultants in Hadejin master plan.
(v) To examine the local 1lood control measures in
the area.
(vi) To identafy the appropriate physical planning
proposals to cope with flood discasvers in the

study area.

1.40 SCOPE AND LIMITATION

The research basically tocus attention on flood
problems in Hadejia town, Kano State. Ilost of the
proposals are aimed at alleviating the ampact of

floods within the approximate urban reach of 5Sku



radius covered by the Hadejia 1977 master plan.
Regional references are more or less aictated by
geo-political realivies., Although physical planning
measures are the primary conceru of the researcn,
they are complimented by apprupriute engineerin

and related measures.

Much as the research is intended tu be as
thorough as possible, a number of constiraints huve
limited the scope of the work. Most of the relevant
hydrological data arc either too costly to afford
or were not devulged by the relevant authoritics.
The relative absence of skilled Hydro-mecteorological
and civil engineering manpower also served as liniting
factor to the research in addition to financial,
logistical and the lateness in the commencement of

some of the field works.

1.50 RESEARCH METHODOLOGY

The research method employed in this study is
the survey method to facilitate the examination of
large numbers of gelective cheracteristics of the
flood problem and the environment it occwrs; it thus
involved extensive survey.
The type of methodological purposc is descriptive;
seeking to technically establish the size and
distribution of the identified flood hazard. Field
surveys were carried out to establish the physical
extent of the flood and oboerve other rclated environmental

aspecis relevant to lhe research.



The bosic data used are geographical, historical,
lenduse, technical and administrative,

1.60 SOURCES OF DATA

There are various sources of data used for
this research, They are broadly clasgificd into
two; primary and secondary sources,

(i) Primary sources

(a) Informal interview with local residents,
local officials and related specialists.

(b) FPield observations and swrvey.

(e¢) Data collected from wmeteorological and

hydrological establishments,

(ii) Secondary Sources
' (a) Use of official docuaentc for relevant
maps, statistical daba wnd related
materiala,
(b) Review of related literoture.
(¢) Use of occassional pupers, llewspuvers,
Journals and magnzinec.
(d) Use of pictures to show rclevant

featurecs, events or scces,

1.70 COIC.DTUAL FRALLEWOLIL

The thesis is structwred in sucl: @ way ac to
allow foir smooth flow oi materials wei.in; un the thesis,
It began with the genergl introduciory cuascets mweving
systauatically into the field swrvey ! analysis of

the physical situation of the sbtudy wrco cdown to



appropriate physicel planning proposasls,

The conceptual fremewari of thie rescarch
visunlises the scientific Tlow of proccdvres necessory
for carryinz out a successful and endwring flood
alleviation programme. It began froa the
prelininary aspects, such as the identification of
the problen down to goal formulation, iuplcmentation

and evaluation (Table 1.1).
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CHAPTER 1I'WO

2000 GEOGRAPHICAL NATURE OF THL STUDY AREA AND
TTEORETICAL BACKGROUND 10 T STUDY  —

¥

2.10 LOCATION

Hadejia is located some 209 kms to the north-
east of Kano., Hadejia lies approximately between
10°,00'E and 10°,05'E longitude and latitude between
12°,25'N and 12°.30'N. The town is served by the
following Federal trunck roads; to Nguru to the east,
to Mallam Madori to the north, to Katagum to south
and the state trunk road to Gujungu to the west,
The old Hadejia town is walled although developments
have now extended beyond the walls, The town is

bordered on the immediate South by the Hadejia river

as shown in figure 2.1,

2,20 GEO-PHYSICAL PEATURES

(i) Climate

The climate of the area is that of the Sudan
savanna type. The area enjoys interior location
away from the sea and climate is thus hot and dry
for most of the year. Maximum day teaperature of
about 100°F are common. Minimum temperature is about
55%F. Temperature is adequate for plant growth
throughout the year, but for the rain situation which
is usually unstable.

The climate is influenced by the eguatorial
maritime and tropical continental Air-masses, The

meeting point or boundary of these is known as the

! {m
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inter 'trapica.l convergence zone (ITCZ). The
southerly winds are the main rain-bewring coming

on shore from the Gulf of Guinea. Thec rainy season
starts from lay or June and ends in Seplcaber.

The tropical Air masses or the lHarmnattan, are the
dusty cold-bearing blowing from the Dahoara desert
in winger. They are north-easterly and blows frow

December to February.

(ii) Hydrologsy and Groundwater

The amount of water available in this area is
determined by the amount of rainfall lor that year.
Regimes of water available is closely related to
the climate, Streams and rivers are scasonal. IThe
ground level ranges from 300 - 360m. DPhc depth of
aquifers (fed by precipitation and river inflitration)
is 25 - 30m for the upper ones, and 90 - 100m for
the lower ones, Water is obtained bteside from the
river, from the upper and lower sub-aricsian aquifers,
Due to discharge from Tige reservoir (Dan), the flow
of Hadejia river is now perennial,

Artesian reserviors exist in the wrea with
rises of up to 45.72nm recorded in walcr levels in
wells in the area. ILevel of water talle is usually
independent of the flunctuating in the comuel rainfall,
but relited to extensive deforesiation cvltivation

of vast arces. Deforestation ond cultivebion reduce
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trancpiration and evaporation cnd inecrcusc swluce
runoff, The flatness ol the laud in Llic area nmean

run off is not significant as 1o czusce 211 in

water table. The run off water enter the river

systen, and this in twn enters or supHly more

water to the groundwater. AaAccording Lo water losc
study ol the area 65. o the water iu loct through
evaporation, 25% through evapotranspiration and 10%
lost to the regional groundwater flow (Ii.J.R.BeD.,1978).

Strewn discharge and over land flow igs scasonal

and follows the input of rainfall.

(iii) Hadejia River Systenm

The main river system of the are: is made up or
Hadejia river which flows from the high plateau of
northem Nigeria. The Hadejia river meadcrs for
828kmo (about 300kms within Xano State)(figure 2.2)
across the old lake bed with many ox-bow lakes and
numerous channels spreak over a wide arca, The
average annual rainfall within the lludejia river
valley region varies from 762mm along the southern
edge to about 318mm in the northern corncrs, (F.M.E.D0,1968).

In its movement within the stote, the Hadejia
river loses most of ils water as 1t flows from the
upper reach to the flood plains running from Tiga dan
throush dudil down to Hadejia and beyond. According
to WRECA Data for a dry year 1976 - 197( wnd a wet year
1980 -~ 1981, the losses of Hadejia river at ats Wudil
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3 3

Suntulnawa reach,vary from 448.5mm~ to 2147.2ma

annually which is more than the maximun storage

capacity of Tiga Dam (WRECA, 1985)., Hadejia river

iga thus contributing immensely to z very vast

underground acquifer, out of which very little is

retrieved back to surface for utilaization, Apart

from tnose Losses, others occurs in irrigation areas

due To seepage in the canals and incorrect

irrigation pracvices on the farms., The constructvion

of Tage Dem (1974), has changed the hydrology of

Hadejia river which is now controlled during normal

rainfall years. The river channel duration is now

lengthened; is peremmial instead of being seasonal,
There 1s the annual flooding of saae of the

areas glong the Haaejie river system. The Hadelia

river inlana Delta rormed tvo the east of Ringin to

the east of Kano, 1s up to 3ckuws wide. The aeptn

of the annual 1looding in the rlood plain areas of

the river varies widelLy from season to secason,

Existing flood control works on valley wide basis

by irrigation authorities includes Barrages and polders

and pumping stations (Kano State Development Plan

1970 - 1974). The river collects runof{ frouw the

Joa Plateau upland area, After the Hadejia river

leaves the upsiream area, it is a losing stream even

though two of its larger tributaries join it in its

lower reaches, The average annual runcff cf the
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headwater tributaries is about 5,000,000 acre-feet
of which probably about 360,000 acre-fect reaches
the lake chad at the mouth of the river,

Because of the nature of the Chad Formation
s0il with high inflitration rate and Ulhc openness
of the semi-Arid vegetalion zone, most of the
limited runoff from the rainfall is captured in
locael depressions and Fadamas and loct o evapo-
trangpiration, ZExcept for rainfall cowning from the
wetter southern upland areas of the region, any
local runoff into the main Hadejie river drainage
systen does not materially affect the flooding
of the areas as it is dissipated before wrrival ol
the flood peaks from the plateau fool hill streams.

Because of the large natural storage capacity
along the Hadejia river valley deprecusiongs, the
flooding problem is not a function of the daily or
storm peaks, but rather a function ol the lotal
mnonthly or even seasonal flow., A few {ecl of additional
stage greatly increases the area {looded, but at the
same Uime requires relatively large percentage of
inercase in run off to occur, (F.ll.l.D., 1968). The
Hadejic town lies along the lower reach of the river,
where the plain is wider, with gradients lower than
the plateau streams and have many more poads and

fadana areas.
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The Hadejia river flow ut Cashuwa (to the
east of Hadejia town), with the fillin; of Tiga
Reservoir (Uam) is estimated to be 3001;13 % 106;
thercfore the flow losses on Jama'arec liver to

Gashua for 1975 were 1,700n‘3

:*:1()G whiclhh ius G68% of
the inflow. For 1975, the inflow fro.u hie catchment
to tihic Janatare River pystew wes two wnd one-holfl
times (e lladejia River inflow, lladejic River

losses between wudil ond Iladejiz (1975) wias

2
330m” 106. Annual losges frou: groundwaicr storagc
vigs 1,440::13 % 106 (not throush eveporoiioc: or swrfuce

water inflow), (H.J.R.BD.A., 1976)., Zoble 2.1 shows
the lonsitudinal distribucion of water losc along

"Hadejic river in March, 1975.
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|
DATE SILE OF MEASURILLA I DISCHARG:| LOSS CL..ULART VL
OF DISCHARGE C.Ly/3x5C Bitween ] LOsSES FROM
TIGA/ WULIL
18/3/85 [Liga 6496 - Trom Tiga
Chiromawa, 6475 3% 3%
Tam burawa 4.02 40,45 394
1943/85 fuail (with Shimar){ 5.12 23.6% Prom Wwadil
low ol 2,05
20/3/8% Poda 2,85 4454 444
20/3/85 Pabi 2,60 8.7 49%
Suntalmawa (2 Sect— | 1.3 29,64 64%
Hons 1.91x0.32)
20/3/85 Barawaya 1.04 43,2 80%
B i b sl HLCATA 20 849, e
Ilndejia 0.21 T45% 96.0%
[larna Impeounded
fFawge
height
0.14 - -
Table 2.1

Longitudinal distrxibution of water loss along

Hadejia River (larch, 1985).

source: Adapted Irom WRECA, Kono State.

T -
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(iv) Geology and Soil

The area is underlain by rocks of the Chad
formavion which are quar.ernary in aje. NMuch of
the ground is covered by superficial ueposits oi
fine sand which uave been swept 1nuo series of Low—
aumes by uhe wiud from the Saharu desert (figure 2.3).
The soils are comparatively recent in origin. Tae
aunes are mainly composea of rine grainca single
sizea sanas aerieved from the wore recent sediments
of ivhe Chad sormation. Heavier textweu silty clay
soils occupy the inter dune depressionc and have
poor drainge characteristics, (Soil Report, M.0.W.,
Kano, 1969).

The area is made up of vasti open plain developed
on young sedimentary rocks of the Chad lormation which
mainly consist of clays with some sand horizon and
graveloc, Clay is the dorminant soil which is very
dark in most of the area as a result of accumulation
of organic matter - the clays become plastic where
exposed to surface and saturated with water during
rainy season, The dark clay of the arca dries up
in dry season giving rise to hard and hrittle surface
with numerous cracks. In the usually flooded floors
of the river valley, heavier soils with high clay
content occur. This heavy soils becoue walter log.ed
when it rain heavily; in some places cultivation can
be difficult., The soil mechanical propcrties are such

that it mainly consist of sandy and ciliy soil in the
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upland areas aud loawy-sands to clay-loans in the

depresocions,

(V) Topogrephy

The area is largely made up of strilkingly
uniform open land scape often flooded during the
rainy season (figure 2.4) the cluy plains alternate
in places with patches of slighly higher grounds
of Dunec of sand nature., The average clevation
of the plain is 300m above sea level,

The low sand dunes are generally beiween 5-10w
high providing about the only relief in The area.

The inter-dunes areas consists of [lal plains in
which inter-mittent river chamnels can ue recognised.
Flooding Ly rain water and more rarely by the Hadejia
river system occurs in the wet season (lLi.O.W & Survey,
1969) . lladejia river remains the wost imvortant
featwre of the terrain of Hadejia towir - it is to

the immediate southern part of the tow,

2,30 RULATIONSHIP BEIMWEDN GUOGRAPITS AL FPLOCDLLG
113034 W | o

in

As a geomorphologicel phenomtcnmit flood is
hi_hly related to the geography of tlic study area.
It ic olbwvious from the trief outline o the seograply
of the area that conditions exict for thie regulay
occwrauice ol floodin:: in llndejic. AlUhiou iy the
clinete is for most narts of the ye:u duy, regular

incidences of flood threats are liliely o ocecur due
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to spells of intense rainfall, the low=lond
charactoristics of Illadejia river, sconty vegetation,
the wmiformly open landscape and the cloue proximity
of Hadejia town to the river amon,; other jceographical
factors.

Abtltenpt will be made to carclully study and
analysc the major geographical especis ol the area
in relation to the flood problem. In addition
to the geography of the area o theoretical background
to the study is provided in the concluding section
of thio chapter to highlight fthe conccern ol various
scholars to the problem of flood disastcrs and
their heavy toils in terms of lives aund property.
This will cnable us draw some lessons Ii1'om the
experience of others as we attempt mcaswres to cope
with flood disaster in Hadejia basecd on tie
understanding of the existing situation in the study

area and research findings,

2.40 THEORETICAL BACKGROUND TO 1. 3TUDY

llany scholars and international agencies
notably the United NHation (UN) throuh 1its disaster
relicl organisation (UNDRO) have showa lkecn interest
on the subject of flood induced disacticr. The UNDRO
for instance published in 1976 a series of books on
the "Guidelines for disaster prevention" covering
such aspects as the pre-disaster phyvicol plamning

of human settlements, building measurcs for minimising
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the iupact of disaster and manegement of settlements,
The United Nations also organises sauinors and
relief efforts in case of flood and other related
disasters.

Among the scholars with great interest in
the isoue of flood disaster was Kates (1962) who
catelosued a wide range of elements necded in the
future as loss-bearing, flood righting in energency
situation, structural change in land clevation,
changing landuse and controlling floods. lis
suggestions for possible individual acvions as
detairled components of the choices includes stand
by plan for evacuation of people, possiblc adandonmen.
of nigh risk areas, to construction ol levces.

As & result of the Ogunpe flood disaseer in
ibadan in 1980, the federat government of ligeras
embarxea on a chanuelisation prograumec of the Oguipa
river, Tae programme was meant 1o trewove large
aeposils of waterials which have made the river
shallow as Urban residents of Ibadan continued to
deposit both solid and liguid wastes into the river,
This is in addition to the constant encroachment of
the river's flood way which had been taken over by
urban developments, The federal governument is also
engaged in efforts to control ecological disasters
nation-wide in particular following thec wide spread
floods of 1988, which also affected ollhcx African

countrics (figure 2.5).
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Among the scholars who analysed the subject
of flood within the over all context of flood plain
managenent was Dougal (1969). According to him,
instead of relying on structural protections to
contain flcod waters, flood plain rcsidents should
rather aclknowledge the "right of way" of a particular
river, i.e. lands within the immediate rcach of the
river Le reserved for the conveyance of flood waters.
Where those lands must of necessity be used, they
should be used for such developments with low
disaster potentials as golf, plantation wmnd other
essentiel water front activities., Another scholar
who discussed the destructive impact of flood
disaster was Royward (1978). lie went so far as to
catalogue some devaslating floods such as tlhe Hwang
Ho flood of 1887 or the 'China's sorrow' in which
900,000 people died, the 1973 flood iu llexico in
which 1,500 people died and 200,000 rendered homeless.

The recurring flood disasters in Bangladesh
have received substantial covernge in recent yecurs,
A comon feature of flood in Dangladesh i its
permanancy. The flcod which hit the counlry in 1988
for instunce, affected about 25million people and
threc quarter of the entire country wac under water
(BDC London, 1989). The flood in Bangledesh is

compownded by the opening of the gatceo of Farralcha
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urban settlements particularly following the
nation-wide flood disasters of 1988. 1hic review
of some of the existing works on the subject of
flood disaster brought into focus the disastrous
impact of floods in various parts of the world

and hence the need for prompt action to cope with
the menance. It is belter to acl now than watch
floods wreck havoc on lives and propertiesc with
rising intensity - this is the grectest motivation
for this research work “probleme of flood disasters

in Hadejia: & physical planning proposall,
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CHAPTER THREW

3,00 STUDY AND ANALYSIS OF EXTISTING SITUATION

3.10 Thoe mumitude of the 1lood problew in Hudejia

The location of Hadejia town on the northern
bank of Hadejia River was historically informed by
local cconomic considerations of water supply,
fishing end irrigation., This fact is quite obvious
from the relative dryness of the area cspecially
during the long dry season. The topography of the
town is dominated by the river which al points is
some 356 - 357m above see level, which is above
the altitude of most of the surrounding lands in
the town with average height of 35»m. The nature
of the terrain and the sandy and clay csoils with
igh bt Tibrabion rabon monne Lha b coedor arouind
flooaing of the town is obvious as happencd during
previous flood disasters.

I"lood disasters in ladejia have becone
recurring phenomenum as shown by the uwajor disasters
which occurred in 1942, 1963 and as recealtly as 1988,
The construcvion of Tiga Dam and other swmaller Dems
upstrean of Hadejia river during the Last wwo
desades means thet there now exist, poiential sources
for accidental discharge of flood waters to fiood
plain arcas of Hadejia even when normal rainrall
is recorded or heavy rain forced the Dams to burst

their banks as did the Dagauda Dam in 1988, Hadejia
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town lies on an area of gentle or imperceptible
slopes, across which the Hadejia river which is
heavily mud-laden wanders bounded by leveeo

beyond which lies ox-bows and occassional

discharge streams. The town is at the river's
lower stage where much deposition is taking place.
The river at this stage meanders and swings round
its bends and impinges on the outside of il thus
eroding the banks and the river by return bottom
current flows towards the inside depositing sand
bank, Under intense water voluwe, this portions

of the river or its 'neck' known locally as Wuyan Ko,
gpills water outside the main channel Lo cause
flooding ol the erea. Several such river necks
exist along the urban reach of the river in ladejia
and one of such which is well known is locuted at
Azuan village some 4kms to the west of lladejia
town, It was the main source oif the Ilood water
which caused the 1988 disaster in Hadejia.

In understanding the flood problew magnitude
in Hadejie it is important to realise lnat nany
residential and commercial developments are alread)
located within high risk locations within the close
proximity of the river or along the historical flood
water discharge courscc, what becune quilbc obvious
in the course of the ficld work for the rescarch io
that because of nature of the town's cerrwil, the

greucicer part of the townm is always wider Uloreul of
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escaped after the river burst c¢pen at the shallow,
meander point. The flood water had the potential
to displace the whole of Hadejia but for the walls
that were still in place. The flood destroyed
half of the Gandun Bindigoma ward to the north of
the wallcd town. The £lood water moved far north
of Hedejia and the Mallam maduri road had to be
cut acrosc for the water to move easl Ifrom the

west and a big culcert or Babbar Gadua hud Lo be

constructed (figel.Z2). The estimated nuaber of
houses lost was about 150, aboutl R270,000 agricultural
produce lost, while about 500 people were randered
homeless. The duration of the flcod water was about
40 days. Although as in the case of 1942 the walls
.nelped cnecked water from entering the town, sup
terranean 1looding caused water seepage iato pit
latrines und wells,

The most recent of the major known flood
disasters in Hadejia cccurred in 1988. The flood
water ¢cscaped mainly from the shallow points known

as Mafucin Azuymu some 4kms Lo the west of Hadejia

on the northern bank (figure 3.3)., 7The rainfall

which fell in 1988 was about the heaviestain the

town for about 50 years. OSimilarly the flood tareat
was believed to have the potential of wrecking havoe
than all the previous disasters if not for the timely

control neasures, The massive sand-bagging through
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the conbined efforts of the people local and state
governments greatly curtailed the problem, For
instance the Hadejia -~ Gujungu road was narrowly
salvaged from been cut off by the flood waler
flowing north ward from the escape point near

Hadin village. A nunber of farmlands were destroyed
by the flood water, so also many developucits
located to the southern part of the town,

they include ware houses, a primary school and

the new lindejiae vetrinary clinic etc., According

to the local government and the state euwergency
relief /gency estimates, aboul 1,000 houses were
damaged in Hadejia, Agricultural producc worth

#20 million lost, and about 2,000 people rendered
honeless, The flood wabter duration was wboul 60 dayso.
Pigure 3.4 shows the graphic history of llood damagec
history ior the 3 flood disasters,

3.30 EXTISOING RESPONSE TO FLOUDING Iii L. STUDY
ALl

e

In the course of field work for uiic researclh
a nunber of local flood nlleviution measurcs werce
found o exist in the study arca. They include the
flcod rclated provisions in the mastoer sloi and olicer
neasweo taken by Governuwent, loerl authoritieo

and tlic people themselves,
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(A) TIL: MASTER PLAN APYPROACH

(i) Landuse Proposels

The Hadejia master plan prepared by i
urban development Doard (UDD) in 1977, contain
provisions which were clearly inforued by Jhe
close proximity oif the town to tue river wud
naturc ol the topograephy. Iu recognising this
problemn, the consultuants stale in pari; "ine wmout
important feature of the terruin is the lladejiu
River bordering the southern part ol the town,
the e:pansion of the towvn in this direction, is
deterning by the proposed master plan. llowever,
the master plan's four proposed residential
districts to the north, south, east wul west werc
apparently proposed wilthout due regard ‘o Lthe flood
problen in some of the districts. The ring like
residential proposals are not realictic as local
flood ways and topographic factors are lilely to

disturb the intended mwniformity.

(ii) Building Measures

The master plan proposals with regards building
materianls is to suggest the combining of cxcellent
performance of mud walls with the otrengihh of
concrete blocks., Although the master plan recognise
the luportance of stablized blocks, il cays

"concrete blocks will prevail as the only alternutive



41

1

over the mud houses at present" (p.11). ~Lhis
provision failed to take note of the ccononic and
cultural reality of the people for proposing the
ul timate replacement of mud with concrete inslead
of sugsesting what is locally obtainable and

affordable with ease.

(iii) Drainage Proposals

The drainage proposals by the consuliants
took nobte of the topography and staltes Chat ror the
purpose of rain water collection, closed, sub-curlace
and open drains may be used (figure 3.6). Uthey
also support open drains because of their cheapness
although they recognised thelr short-coudiuss as they
"must nccessarily follow the surface gradiant
ee:"(pe29). <“he consultants opposed the use of
temporary rescrviors for rain water and sewer
collection in the central areas and discowrage
the use of pumping stations as much as poscible,
T'hey ulso propused the 1egulation of temporary
water courses witnin the areu of the seuvliement,
Tne drainage network pian of Hadejin (Fijgure 3¢7 )
is not however part of the overall masier plun and
as such is not properly integrated into the plan.
Investigation with the UDB shows that Ulhe drainagec
master plan is not being vigorously followed by
the board at the moment and that only aboul 304

of the drainage requirement of lladejic hog actual
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been implemented on the ground. As for design
specifications of the drains, the master plan
suggested the paving of open drains to facilitate
faster flow and easy cleaning and also the use of
prefabricated slabs for covering. The drains, they
suggested should be on both or one side of the
roads and suggested closed lined drains mainly

in the centre of the town. Wlere therc is no space
to lay the closed drains beside the rouad pavement,
the master plan suggest, they be placed or laid
under the road (p.39). Because of the difficulty
of discharge of rain water to the river cxcept on
one side of the town as dictaled by topogruphic
conditions, the master plan proposed the conduciion
of such water into "rain water reserviors" using

both closed and open drains. (p.40).

(iv) The issue of physical Barriers

It is very interesting to note thet the master
plan did not propose a physical barriecr Lo check
the possible spread of flood waters in view of the
nature of the topogrephy and the proxiuity of the
town to the river. There is no proposcal for flood
embanlment or action to inprove the river chonnel-
this shows the Tailurc of the consultants to carry
out indepth analysis of the problem oi 1lood disaster

or thelt the contract terms do not scem Lo cover the
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flood control requirements in their couprechensive

physical plamning sense.

(v) Other flood control measwres in the .rea

Beside the flecod control relceted aspects in
the master plan and the drainage plan ol the town
most of which are still on their desiyn naper only,
soue physical response measurces Lo Lloodii; have
becn indentified in the field. Lhey wwe winl,
communcl neasures augwaented wich locol, state

ond fedci'al responsc,

(a) 2N Community Response

Cue of the most iuwportant contriluwiion of
the locul people indentified in the cowrse of the
research in the issuwnce of wurnin,: Lo neighbourhiood
residcents by those who noticed Lac flood Ulreat
in good Uime. For those who have plenicd crops,
harvesting is usually hastened to mininise louucs
or damage. AS much as possible, comnmunibties living
close Lo the river select higher grounds to locate
their scttlements, vwhen [lood eventually occur,
the people promptly respond in communal spirit to
the call by traditional authoritiec ito cnguge in
community orieanted blocking of [lood water Ly building
sand bogs embankment or Jinga. In the ladejia main
town proper, the body guards oi the cuir or Dogarui
were oflen used to keep vigil all the night during
the period of flood emergency, they wre couwlimented

by other able bodied men in the town. Cllhcr commuality
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measures applied to tame, the river Ilood include

the use of local water chiel or Sarki Ruwe and

his men to perform their charus,

(b) The Local government effort

The effort of the local govermuent (laown
as the native authority or N.4. during the 1942
and 1963 flood disasters) is alcso significant,
As the local level of govermuwent authority, they
provide the most immediate form of govermaental
presence and assistance in case of I'lood disasters,
During the 1988 flood disaster, locul inforiation
vans were used to warn residents close to the river
either to evacuate their houses or be on Uthe alert.
The local government in addition foot the bills
for empty sacks used for the bagging cund fox
laterite trips among others, It was found in the
coursc of the research that following the 1988
disastor, the esvimated expenditwre oy the llauejia
local jovernuwent was ®#155,000, The local ;overnment's
public mobilasation for' sell nelp was wmasgively
reponded to in 1988 in accordance wiuii uhic peoples
seif-help spirit dewonstiravea during prevaous
aisasters,

(e) State and federal governments eflort

The government of Kano State usually respond
to the flood threat by deploying caterpillars to
raise sand embankments against the advancing: flcod

water as was the case in 1963 and 1988, This is
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usually done through the stale ministry of works
or the water Agency (WRiCA)., TFollowing the
1988 disaster, the government earmarked the sum
of #1 million for pertial implcmentation of
drainage programme of iladejia town, According Lo
the Uruvan development DBoard, over K2 million
was needed by 1988 estimate to provide sowme major
drainage lines in Hadejia.

A more recent efiort on the part ol the
State government was the establishment in 1986,
of state emergency relief agency charged with the
responcibility of collecting and distribution of
relief naterials to victims of disasters in the
state, Other measwres of regional naturce arc tac
government's afforestation projrammes and thec use
of Dams Tor water resources development and flood
control such as Tiga, DBagauda, Challawa Golge cic.

The federal government also have coue
prograunes of regional nature such as those of Hadejia
Jamaarc river basin authority's flood control efforts
through water storage and regulation such as the
proposcd Barrage at Auyo some 37kms to Lhe west
of Hadejia., The impact of the leveral ;overnuent's
new Federal environmentol protection Agency (VEPA),
National dmergency reliefl comuittec and the nationcl
comuitiece on ucologicnl disasters arc yel to uuke

an impacti in the area.
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Anong the various data analysed include
those on rainfall terrain, slopce, river pavges,
flood iLipuet, history aud locul contiol newswus ete,

Aunong the findin s uade is that the wmnual
total roinfall recorded in 1980 al Kino Adrport
neteprological station is about 215%.4uur higher
than the 80 g year annucl average ol 356w covering
the period 1905-1985 (fipure 3.8). (his is about
25% increcase over the yearly average, ond is
infercd to be one of the iuportunt fuctors lor the
1988 flood disaster in the area. The flood of 1988
in Hedejin made its first appearance in July as
shown 7t by ladejia - Jamaare river basin developument
authority's records and reached its pealr in S8eptenbur.
The highest river Hadejiao giuge reading or 1988
rainy ccason was recorded in JSeptember which read
4.18 (figure 3.9). With averaze altitude of 355u
above scu level for most lands in lLiadcjia
(figuwre 3.10) it was found from the river's cross—
sectional profile that if no barrier exict, any gauge
reading of 4m and above could lead to Tl flooding of
most partis of the town by the river (figwre 3.11 wid
3:12),

Yrom the rainfall trends record at lono Airport
(1985-1988), rainfall in the areu shows o kind of

tendency to alternate belween periods of dry spells
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and that of heavy rains (figure 3.13). Z“hese
*elatively long dry intervals cr droug_hl periods
often lecad to the warning of memory of previous
flood disasters, as such there is the nced for
regular forecasting and warning pro raues vy the
hydrological authorities and the need foi* vigorous
urban and regional planning ueasures on the ground
to efleciively cope with possible occurances,
Althou iy floods of disaswrous magnitude arc not
of annual occurrance in lladejia as discovered in
the course of the resecrch, the disasters of 1942,
1963 and 1988 seeus to set up a kind of regular
inverval of about 25 years, and this coupled wiih
their unpredictable destruction level calls for
far reaching alleviation measures. In naking
flood disaster preparedness in Hadejia, it is
important to note that according to the rainfall
regime analysed, almost all ol the raini'all occurs
between llay and Septeaber with the pewl in August
(as showm in figure 3.14). From the analysis of
the rainfall intensity graphs of the arca based
on 1938 - 1944 obtained from the meteorological
station, Kano Airport, the rainfall duralion for
the Tfloods of 1963 and 1988 which falls wituin
about 2% yearly recurrance interval lhuve dwations

of more than 6 hours and average rainfall intensity
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are important aspects o understand tihe nognitude
of the flood problem and plan proper rcsponse,

According to Hadejia river flow data
obtained from WRECA Kano State, the rote of flow
between #udil and Hadejic which is dowvn slrcuu,
reduces by between 70-75. as the gradient of
the river decreases towards lladejia (fi wrcs 3.16 and
3.17)¢ It is infered herc that in Hadejin, voluwue
rather than rate of flow is a very iuporiint
contrilunsory factor to thie floods s Uhic 1iver
meandci's and deposit sedimenis wd watel ne 1w
lower cowrce,

Yuo poils in Hadojio ws noted in Ulic seogreviical
outline of the areu, are mainly sandy loosc Lype of
Chad Tourmtion type witlh ol inflitroevion rate of
neistuwre, Lne golls ol the wrew are rowd Lo be
unfavewreable te Dam construction. licjor Dw or
reservoir options are usually difficult wder this
kind of soil situntion., Illaterials foxr such
construction works can only be obtainable fiow
the semsm basement complex region arownd ano city
some 208kus to the west.

Another important analysis carricd out in the
town is that of slope. It was based on = topographic
shect o scale 1:2,000 obtained from the llano State
Survey division - the toposheet was then augument

with the physical informwtion observed on the field.
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The slope percentage formuler used for the analysis
is H’ x 100 = % slope. It was discovercd from
the analysis that moat ol the land in uhe town
has slope percentage of less than 1% which foru
about 5 percent of the total land area uuder
study. About 35 percent of the total land arca
has slope percentage age of 1 - 2% and about
¢ percent of the area has slope percentage of
2-3% (figure 3.18). 1t 218 infered from this that
the area has very gentle or low gradient (that is
0-1%) and is therefore too flat and thus likely
to be flooded. Since the study area lies between
slope percentage of 1-3%, it can on the whole only
support less intensive activity and will be slow
in draining. Most of the rain water and other
discharges in the town either collect in series
of ponds or Fagage which characlerise the nrea,
or percolate into the seoil which 1is eusily water
logged especially during the raining season,
Related to the slope analysis also is the
Tact that since most of the slope percentage is
less than 1%, drainage construction will ve
problematic and as such since the slope is leas,
it has to be taken down. There is also likely
to be the problem of drainage even along the road
itself, Great civil eunginecring feal is necessary

to provide efficient drainage in the town - this is
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considering the nature of the terrain and the soil.
Plans for drainage and related civil workc in
Hadejia need to suit the behaviowr ol the land or
in the case where they cannot be changed, not to
be disturbed, that is, the flat nature ol the
terrain.

In the course ol the investigations for the
researcly, it was discovered that there arc certain
parts ol the town with persistaice ol 1lood water
inundaicion whenever a flood disaster occwws in the
town, Yhis areas coveres the water cources used
by the river to discharge flood waters wid one is
located to the north-wect some 4km to tihe west
alonyg Guyungu road near Azwau village wad the
other o the immediate west of lLiallaw L.adori road
to the north of Hadejia. Others are areas to the
south ol the existing towu.

It was discovered in the course oi the
researcit that during the flood disasters ol 1942
and 1963 in Hedejia, most developments were within
the walled sector of the present town. ZLut by the
time the disaster of 1988 struck, many developments
have spread cutside the walls, awmong; the importunt
commercial, administrative and politicul developments
existing outside the walls include thie new market,

a rice mill, motor park, local Government secreturiat,
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Hadejia new G.R.A, the Stadiwa, Teachers College,
primary schools, several petrol stations, banks,
police barracks and host of other developuents,

The relative low level of destructions in terms

of structures and monetary terms in 1942 and 1963
in comparison to 1988 is partly because of the

town walls defensive role against surface flooding
by the river over flow or bank burst, 1his calls
Tor urgent physical planning measures (0 miniwise
future flood losses. Althougnh the spatiul spread
of the flood water appears to be on Lhe rccede from
the previous events, this is partly the result of
increased emergency actions in terms of flood water
control and the construction of & flood water by
increased urban developmentis. Buf flood losses
seen to be on the increace as shown fron the data
on flood aamages, this is the direct result of
increased number of costly developments in the
prone sectors,

It has been established 1rom the review of
the master plan that although the consultonts
acknowledged the proxamity of the town to the river
and 1ts determining role on the towndc extension
10 the soutn the overall land use struc.ure proposed
in the plan are not tailored to the reguirements or

a comprehensive flood plain planning.
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CHAPTER FOUR

4,00 PHYSICAL PLANNING PROPOSALS

In chapter three the issues of 1'lood magnitude,
the spatial and material impact and existing
response to the flood problem in the area were
highlighted. Also an analysis of the major research
findinge was made, This chapter is intended to
put forward various physical planning proposals
to cope with flooding in the study area in consonant
with the coumprehensive physical planning approacCii,
The proposals are categorised into three; landuse
planning, flood control and emergency mncasures.

All the measures are complimentary, one oi another.

As much as possible, the proposals wre tailored
to the needs of local flood control prograues in
Hadejin. However, the regional nature of the river
and aduninistrative realitics combine to widen the
scope of the proposals or ncke them appear relatively
more goneral - but the end result is to effectively
cope wilii flood disaster uspecifically in the study

area.

4.10 LANDUS.S PLALNING

‘he basic landuse planning proposals are based
on the results of the data analysis, Tuhe unain
guidin; facts are those on the historiczl iupact of

the I'lood disasters in lladejia, the inadecguacies of
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of exigling control measures and the provisions of
the master plan, the almost flat nature ol the
terrain, the slope analysis, and the pro:imity
factor of the town in relation to the river among
others,

Thic main feature of the landuse ploaming
proposals in llandejia is the zoning of tiie town into
two broad zones (figwre 4.1). They wrc tlic "prohibitive
zone is he one where no structurul developuoent shall
be allowed. It is the zone waich runs Uhrough the
immedicte reach of the river on both sidcs, It is
the floodway necessary for Lhe conveyaucec or flood
waters, It also runs the entire teuporary watcr
coursc viiieh gtretched froa Azwuuw villo e soue
5 kiloucters to the west of existing indejia walled
town up north-west ucross the ladejic - Cujungu road
and down to the north of the town acros. Lo the east
passing through Hadejia - liallanm lladwri road, It was
discovered in the course of the rescorch thut the
proposed "prohibitive zone" served as thie conveyance
route of previous flood waters from the nain Hadejia
river channel. Another componeut of tlic zone is the
temporcry water course which runs parallel to lallam
ladori road on the jmmediate western side,

Other areas which fall under the prohibitive
zone for reasons of proximity to the river rather
than topography are mainly found alon; the southern

part ol the existing walled sector of ihe town.
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In particular, land areas betwecn the northern bank
of the river to the walls because of being close

to the river had been affected by flood waters

and are more seriously tireatened by flood than

the more distant portions which althouzh lying
lower, are only adjoining higher grounds., A4s Iloods
of varying magnitude and frequency pass through
Hadejia flood plain, areas closer to lhe sirean

are more likely to suffer.

As a largely agricultural econouy, the
permissible uses in the prohibitive zZone are those
to do with both dry season and irrigation and rain
fed apriculture as may be dictated by particular
local rcalities. Essentvial river fronu activities
as fishing camps and Torestry development are also
proposed. Where for absolute necessity puch as
irrigation activities, structural developments
must Le erected 1n vhe prohibitive zone, they
should be raised above the Ilood level und be
adequately proofed against flood destruction.

The second proposed zone Tor Hadejia is the
"flood fringe zone", About w5% of the total Land
area 1n the town fall under the fringe zone, Unaer
the flood fringe zone, dwellings, schoolc and other
kinds of structures shall be permitted. But an

line with vhe topograpnic and locational factors
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considered in the course of the research,
appropriate local details to guide local developments
have to be evolved by the relevant planning
authorities which in this case is the urban
developuent board (UDB). Iost of the land areas
classified under the flood fringe zone do not
necessarily lie within relatively higher grounds
especially those to the north-east of the existing
walled town, but because they are reasonably away
from the river channel or were not found to have
been previously flooded like the o0ld walled sector
where remmants of the walls still provide some form
of protection against flood inundation, Added to
the above is the fact that sowe of those arecas Iiks
lie outside the flood discharge water courses.

In addition to the zonation, a futwre growth
direction proposals were incorporated in Lhe
overall landuse plan proposals (figure 4.1).
The proposal is complimentery to the zonation
plan and is aimed at directing future growth towards
safer locations for the benefit of minimum flood
damage and minimum expenditure on flood protection.
Arrows were used to indicate the proposed growth
directions on the plan. U is also proposed that
existing development right within the flood discharge
( temporury courses) be as much as possible be Tlood-—

proofed or relocated as the case may be,
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The landuse proposals arising outl of the
research differ from that of the Hadejie naster
plan which tend to propose landuse developument
within some of the high risk flood localions
and the fact that the master plan was nol tailored
to the conscious and speciiic need oif [lood control
in the study area. The proposed landusc proposals
for Hadejia are realistic in that they arc cheap,
encourage combination of measures, conixrol wse
of land instead of forccs of floods and encourage
the growth of Hadejia towards the les:i hazardous
directions. These not withstanding however, the
landuse regulation enforein,: authoritics unced to
be strong enough to realise tiae objeclives of

the proposals.
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4.20 FLOCOD CONTROL LLLASURLS

4.20.1 Flood imbankment

Ao couponents of a physical planning response
to flood, embankments are proposed Ior Iladecjia.
This is becgsuse much as the landuse plunuing
measurcs serve as the most realistic long~tera
strateyy they need to Le complimented with
physicul controls. The flat nature ol vl
topography of Hadejia further underlincs the need
for pihysical barrier between the urban creca and
river channel,

“he earth embanlment is proposed vo run the
appro:dnately 10 kms wrban stretch of Iludejia on
both sides of the river (figure 4.2a). 7The height
of the ecmbaniment will differ from stretcli to
stretecll based on height variations as londs falls
betweenn 355m in many areas and up to 35T in some
portions. Depending on the height of & particular
location however, a crest height of 1 meler above
the highest anticipated flood water level is proposed.
The main function of the embeankment is to protect
the land behind them from flooding.

The proposed line of the embankment is just
outside the Hadejia river's meander belts on both
sides. On the urban side of the river, the line

runs the gsame axis as the southern walls of the town.
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field work for the research lhat as the river is

at its lower stage in lladejia, much deposition

und meadering characterises it. Chauicl iwprovewent
is thus proposed to straighten the meandcring
channel and clear the bed of accumulation of silt
deposito.

Three basic approaches to Le considered in
the chonnel i.provement are, first, clearing the
banks and beds of vegetation and otlher obotlacles,
second, channel to be widened or deepened Ly
dredging, and thirdly channel may be shortened
by straightening bends and steepened in order to
increase water velocity. I‘he progrmaule, like the
embankment is proposed to run entire appro:imate
10kn uwrban stretch of lHadejia eliminating najor
meandcers and deeping the river bed and clearing
it of the accumulated debris which have nade it

shallower over the years,

4.,20,3 Duilding lleasures

It has already becn discoverecd i Ulic course
of the research thot lHadejia is for itoc peuter
parte, liable to floodo., Wims il is uccouoixry to
propoosc soue building measwres to iuprove e

resistonce of struetures to tiie recuriiiy: flood.
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Like in all building measurecs, twoe broud aspects
are considered. They are the iscuc of height of
floor cnd the type of building materials,

In the first place, it is neccssory
for all new structures ecpecially in tic high risk
locations to be raised above the expectled level
of flood inundation at a particular locuation
since land areas in the town as shown frow the
topographic analysis lies between altitudes of
355m and over 357m.

Because of the sand-clay nature ol tie soil
in Hadejia, soils for construction necd to re-inforced
with materials froum layers of gravel found at river's
bottonn, It has been discovered in Uiwe cowse of
the research that there are now energing gtudies
on building materials to suit the cullwre, economic
and geographical condition of the local enviromaant.
Research is now on between the lano Stalc housing
Corporation and the Nigerian bualding wund load
Research Institute (N.B.R.R.I.). Part of their
findings is that laterite cement blocks arc found
to be of high resistance to rain water. Iiew
roofing sheet made of cement and cocoanut filre
similar to Asbestors are now being experiuented.

But as cocoanut fibre is not locally available
in the north, local substitutes in fornm of shuubs

called Rama and Keba have been found. Yor plaster
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of houses, local vegetative materiasls culled
Illakuba and Dafara mixed with sand are proposed.
Another option for plaster is the mixer of oil
and sand or coaltar mixed with sand, Theoe
proposals are adapted for liadejia for reasons
of local sourcing and adoptability to the local
climate.

4,20.4 Basin-wide Measures

Although most of the proposals arce aimed
at coping with the flood menance within the
Hadejio Urban area, basin-wide regional measures
are important components of long term strategies
for coping with the menace of floods - uhis is
more so0 as the Hadejia river cut across political
and hydro-geological boundaries,

It has already been discovered theu although
various state and federal povernment prograumes of
regional irrigation, ilood control and aflforestatiou
exist within the Hadejia - Jamaare river basin
(frigure 4.3), they are not deliberate and well
co-ordinated efforus with the definite aim of flood
control on basin wide basis. They arc more or

less geared toward irrigation or afforestation needs.
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for a more regulated channel flow of Hadejia river
during high waters and thereby help mininise the
flood hozard in Hadejia town and other settlements.
llany stream gauging sites, both proposed and

existing were discovered in the coursec of tlhe
research, it is proposed that they be sircanlined
for proper forecasting and warning aboul hydrological
events along Hadejie and other rivers within the
basin, Proper monitoring of river flowe or gauge
level of rivers as (in fagurc 4.4) cou seive es

the bacis for transfer of vital inforncition

releting to floods frou upper sirewn stations to
those dowvm stream who will then dissaninoate the
infori.ation to local authoritiecs and {lood plain
inhabitants. Stream gauging site at Judil up strewn
along Ilndejia river can provide warning To the
ladejia station down strema for possivle preparedness

in the event of flood threat.

4,30 ZAIRGINCY IEASUR.DS

4.,30.1 lood Warning and Forecusling:

Among the emergency measures ncccecioxry for
coping with flood disasters is the uwce ol repular
weather bulletins wihich should be relayed to the
inhabitants as recorded by hydrological stations.
Public information vans provided by the local

authorities can be usecful in this regurd, so also
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Radio and Television. What has been oboerved in
the course of the research is the virtuel absence
of such well articulated flood warning and
forecasting programmes. The system of flood
warning and forecasting service along the !adejia
river need to be operated in conjunction with the
main meteorological Departuent serving tlic region
at the Aminu Kano International Airporl. Under
this syctem, comprehensive information cwmi be
provided on the Hadejia river hneights cnd that

of other rivers within the system, Dams cuch acs
Tiga, Bagauda (as in figure 4.5) and Darrages like
the proposed one at Auyc to the Jest of Hadejia
along ligdejia river. All these inforuction shall
be given periodically over locaol nuss media,

Since the rainy season in the area beginc in May,
the proposed warning and forecastin, should be in
particular state of readiness during the period
especially in the peak rain periocds of July and
August up to the end of the rain season in September.
A typical frame work of a warning system 1s thut of

UNDRO (1979) shown in figure 4.6.

4.30.,2 Bvacuation and Relief

As a result of the local Geo-physicual

characiveristics of Hadejia, flood emergency situation
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cannot be ruled out despitek the viability of

the measures so far enumerated. Contingency piraus
are tnerefore proposed as partv of a comprehensive
physical planning strategy to cope with ilood
disasters in the study area.

Flood fighting and evacuation of aifected
people and relief measures in a well co—ordinated
menner is highly required. In line with the
already observed trend, such efforts need Lo be
co-ordinated between the people of lladejia and
the various tiers of govermments. A specific
proposal here is for the setting up of Kano State
and local task forces which will go into action
when floods break out. There is tue nced lor
contingency plans to moake swre drainages in ladejia
are clean and take only the volume of water or
discharge they were constructed to carry. Such task
force as also suggested by Usenuga (1909) rfollowing
the 1988 flood disaster, shall consist ol cxperts
in metecorology, Topography and cnginccering:, It is
proposéd that the Xano State Fire service, sell help
groups and medical services also bLe reprcucnted on
the taglk forece. In putting forward the various
proposals, consideration was given or e need Lo

link the measures to the neced (o cope with Lloodin;:
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as it relate to the study area. OSpecific references
are made as to the institutional aspects ol the
proposals and related issues which shall Ue
elaborated in the next chapter which deals with

the implementation and manuagement components,
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CHAPTER IV

5.00 DOPLAMNTATION AID LANAGIZI LT

Implementation and mancgement ic o very
vital component of every comprehensive nlon,.
It facilitates the actualisation wnd swrvivel of
plan proposagls, The iupleuentation cad Lwaingowoul
aspecis of the researcir report on the Iflood
probleus in iladejia covers wide raunge orf
varicblec; landuse, eaer;cucy leavurc:, oClgineeriii,
the distribution of rcsponsivilities vetweon Llie
people wuid the various tiers ol goveriule:v and
the issue of costing ana phosing for Chie uajor
projecic and programics.

510 Landuse Rezulations

Landuse planning and resulation is the

central eclement of the research pioposals Wiose

reaching impact in the flood prevention eifort.
The study area is one of tie declared urbon

centres in llano State and is thus under the

plannin: jurisdiction of the urban develoomeat
Board (UDB), the board is thercfore proposed to
implement the landuse regulations convcined in
the report, Additional supvort for the lunduce
regulation measures is proposed to Le provided
by the rederal Environmental Protection Agency

(FEPA) whose functions as contained in the
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National policy on tne Invironment ineludco the
prevenvion and mangeument of notural dicasiers
such as floods, drought and desertification. It
is algo in line with the Agency's pro gpamwics ol
landuse and soil conservation which among others
seeks 10 establish guidelines for landusce wad
soil management and the necesuary framework

to implenent them.

The landuse regulation shall cover the
existing tools of plamning contrel such as building
regulations, subdivision regulaiions ond soning
ordinances in view of the flood prone nature of
the arca to obtain optimal use of the land for
spstained flood prevention efliort, The iuplementation
bodies of the regulations shall also marlced out
the physical extent of the proposed zones on the
ground and provide detailed guideliunes Lo guidae
development. Such details includes aspects as
water swrface elevation for strucliural protection
from flood inundation etc. Legal tools of the
urban development Board as the "Building Regulutious
of 1988" need to be strengthened and vigorously
enforced., An additional impetus has however been

given to the U.D.B. with the amendmen: of' its edict
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of 1976 following the flood disaster of 1938,

The board is now also responsible for mnvironmental
protection beside its traditional role of wrban
planming under the new name ol "Hano Stiatc Urban
Planning and Environmental Protection Agency™
(KASUPPA). A very important recommendation hLere
is that the building regulation for structwral
developnents in Hadejia in particulor reqguires
building plans to be cleared by relevont building
engineers before they arc endorsed by pleaming
officials,

The regulatory body shall also enswre that
buildinss are raised above the expected flood
elevation for each zones as shown by zonily: map
and the flood profile of a section across
Hadejia river or as may be dictuted Ly loud
elevation at a particular location. Il ic also
recommended that structural plens be checlzed to
ensure that such aspects as srading wid ctorn
drainage proposels are adequaie to wecouodote

storm woter run off auion: otiwer neccouway detuils,



o P & Engineering Controls

There are certain agencies of governmeut
which are engineering-oriented. They are

therefore recommended to implement the

engineering components of the research proposals
under the relevant guidance of the planning
authority. The enginecring aspecis covered
include flood embankment, channel improvewmcnt

and congstruction and managewment of flood
control Dams and reservoeirs as well as flood

control afforestation prograume,

The agencies recomuended to carry out
these vital aspects include the Kano Statlc
Ministry of Works, the State Waler Resources

Agency (WRECA), the Hadejia-Jama'are river
Basin and Rural Development Authority

(HeJ eReBesDeAs) and the..
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Kano Agricultural and Rural Development Authority
(KNARDA). Other agencies as the federgl liinistry
of Worlis, Geological Department, State Survey
Division among others will bLe involved fo: their
relevance te physical plamning, GQualifliced
physiccl planners are recomended Co provide
necessary co-ordination and supervision in the

implenentation programmc,.

5.12 Flood Bumergency Relief

In order to effectively cope wilh emergency
gituations as & result of eventuul [lood
occurrance in the aren, the report recomiends an
emergency relief component. he propoced {lood
emergency relief system is also in line with the
national policy on the environment (1989) which
among others provides for the mounting of
“programmes to predict naturul hazards and for
developing methods of their prevention" (pe9).

The emergency reliel programme shall be
able to provide an efficient mechanism which
will facilitate evacuation cnd reliel gsupport
for victims of flood disaster impact in the area.

Necesscary assistance from the federal bodies i.e.
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the Federal Environmental Protection Agency and

the National Emergency Relief Agency shall be
channeled through the State emergency relief Agency
and the proposed "State permanent comwittee on
disaster administration". The proposed comuittee
shall be under the political leadersnip of a

State commissioner and the technical co-ordination
of a physical planner with membership drawn from
relevant environmentally attuned organisabions.

The Zonal plamner for the study area shall provide
the necessary technical co-ordination atl tae

local level in conjunction with the locul wuthorities,
The Hadejia Zonal planner need to be eguipped wit:
necesgary facilities and power to give directlives
to emergency workers on evacuation centroes,
alternative routes and services from his docuuwentcd
records.

The existing siwute emnergency reliel Agency
shall be well-equipped and clewrly orguniced in
such a nanner that it will bLe ever ready to mect
the challenges posed by emergency situavions,

The agency shall provide immediate finaneiol
assistance to provide basic reliel to victims of

flood and related disasters, It iz proposed thet
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all relevant bodies enguged in cuergency vorks
be tecimically equipped and pluced i clewa
state ol preparedness for proupt response Lo

energency situations,

5420 Tuplementation Framework

In line with the nationul policy, o.r the
enviromaent (1989), the report proposcs an
implenentation strategy which seelts to cncourage
inter-cectional co-operation, iuvolviug wll Ticrs
of govermmuent, This will allow for coupichiensive
and well co-ordinated programmes of prevention
and monegenent of flood and obtler nuturel disusiers
and the integration of population and environmental
factors in national development plamning (p.7).
There will thus be a consultative join action
involving appropriate public and private institutions

at federal, state and local levels,

5.20.1 The Community

The history role of the local people of
Hadejia in flood control efforts has alrcady been
identified in the course of the reseurch, It has
been estiablished that the peoples sell help spirit
providc the most important stimulant (o their
efforis in flood control works., This was clearly

observed during the disasters ol 1942, 1963 and even
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that of 1988, the most recent, The peoples
understanding of the necd to respond to the flood
threat need to be fully reccognised and au waented
by vigorous efforts to convince thew that {lood
disasters in Hadejia are serious enough to
justify the application of landuse ana other
control regulations and that particular regsulations
proposed in the research are fair and reasonable.
Local government and the statle administration
have to effectively utilise this source of the
most reliiable and chagper manpower lor immediale

response to the physical lireat of the 1lood watera,

5¢20.2 The Local Government

Another important element of the lmplementation
framework for flood disasters control in ladejia
proposed in the report is the local govarnuent,

The existing involvement ol the Hadejia local
government in flood alleviation such as purchase
of latente for emvankment, necd to ve eflectively
streamlined. The local governuwent shall work
collectavely with the traditional institution
notubliy vhe emir and his council. Tne local
government 1s to serve us the basis Tor taking

the most immediate official actions in the case

of the floods.
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The local government need to be in constant
contact with other local bodies to co-ordinate
flood alleviation measures in the periods before
during and after flood impact. Ilost importantly,
the local government is proposed to organice
local flood warning and evacuation in concert
with other relevant bodies. Other important
functions proposed for the local government are
those of organising reliel centres, food and
clothing distribution and poscible [inanciul
dispensation on immediate basis pending the

arrival of additional, more enduring supnort.

52043 The State Government

The role of the Kano State governuent is
to basically evolve a state-wide policy on flood
disasters control. Flood disaster plamming
strategies to cope with the 1Ilood menace on long
tern basis is recommended, The state govermment
is the third level of decision making within the
proposed framework. ~Lhe proposed stute co-ordination
task force on flood and similay disasters shall
be fully prepared and equipped to face llec
challenges and to be able to evolve practical
measures to help cope with lhe anticipated flood

problens, The State government need lo put all
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necessary machinery in motion to respond to

emergency requests frou the local govermuenis,

520.4 The Federal government

The agencies set up by the federal
government to respond to urgent enviromugciiial
problens need to be effectively utilized,

Notable are the federal environmental protection
agency (PZPA) and the llational cmergency rclief
Agency (NZRA). There is also the nationgd
comnitice on the enviromment nd tae nuviosal
committee on ecological disasters wuon; others,

IV is suggesated that the federsl sovornment
teke nccessary steps to put thcese umeucwres within
the franeworl: of overall physical ploanin .

4 broad wrban and resional ploanuing pucliz_ e for
disaster control is sug_ested. laapuing ol Lfloou-
prone wuieas such as lladejia will facilitate
proper analysis of the magnitude oi the prollan

and its locational variations,

The federal govermment operated Doac and
reservoirs such as Tiga within the up strcau of
Hadejia river need to be properly muinigined and
their irrigation and water supply activitics

integrated within a conscious Ilood dicaster control



programmes especially for downstream arcas of
Hadejia. The federal governmeni owned mebeorological
station at Kano Airpori as a couponent of the
national weather service, necd to be fully geared

Tor positive role in flood forecasting and warning

in Hadejia.

The proposed state and federal governments!
intervention in flood disasters control in ladejia,
beside gpecific projects such as rescrvoirs,
embanjzaents ete, involve continous aduministracion
of the weasures, Local, state and federal agencies
need to order their agencies in the study area i.e.
Hadejia, to evaluate flood hazards in locating
their owned or financial development projects.

In the geaneral landuse regulations, wiicli form
a very crucial component of the physical planning
proposals, the federal governument nced to take

the lead.

5:30 Co-ordination

There ia the need for co-ordination by
local,state and federal governments in the flood
control programmes for Hadejia. This is (o ensure

the most viable realisation of the proposed plan
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and in a much more comprehensive mwanncr. It is
recoummended that the federal governmen!. I'inance
50% of the proposed projects, Hano State government
35% and the Hadejia Local govermment 154, Lhe
local people shall continue to contribute their
commungal labour and voluntary material and
financial support.

The proposed framework for flood disasters
control are quite imperative to achieve o well
ordered and continous overall administration
and the establishment of sense of recponsibilities
among the people and the various tiers of
governaent, They are also necessary lor
co-ordinated action and planning. 2Lhis is however
without prejudice to their probable ¢temporal)
side tracking amidst the confusion oi an

emergency situation.

5.40 Phasing and Costins

The programmes of phasing and cociing for
the proposals are in line with the 3-year rolling
plan system of the government., Under the proposal
therefore, any project for winich there has been

no expenditure in the outgoing year autouatically
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roll over into the coming yewr. The proposals

thensclves contain some of the basic couponents

of a typical rolling plan such as projcct
particvlars, project cosct showing estinate of
each project, capital cogts broike: down into
components as buildings and equipnmenlbs cic,,

list of materials required for the projcctvs wnd

technical assistant required,

The proposed projectis have their bose year,

1980 wid the terminating yewr 1999. In Ui spirit

of new national plan caci project phwmsc ic to

cover a 3 year period, This ncans oll the
proposed projects would have Leen coupletcd by
the ycar 1999 all things being equal. Jhe
contract cost of the proposals were woried out
using the current rates o:’i' thie ano State linistry
of works. They were worltf./out as follows;

A - Tor embankment: Digging and louding oi soil
plus haunlage, about H15.OO/m2 plus 3058
saddition for machine repairs.

B - Ior channel improvements soft soil cicavation
to the depth of 3 meters, 120 metres width,

plus 304 addition for machine repairs.
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The phasing plan is limited to the major

civil works involived in the proposals because of

the huge finances involved and governmento!

budgetary committments in other demanding sectors.

Other proposals cannct be phased baecause ol

their continous administrative nature. The

estimated total cost of the projects for all the

phases is about ¥37.3 million. The details for

each of the 3 phases is given below.

(1)

First Phase, 1990-1993:

This is the commencement phase of the
proposals contained in the reportes It is
proposed to cover the areas to the immediate
southern parts of the walled town covering
a total of 3 kilometers alonyg the river
course, that is 1.9 kilometers to the east
and west of the centre of the southern
fringes of the walled town along the river,
It involves the programumes ol [lood
embankment and channel improvement. The
approximate area coverage of the projects
is shown on the map of phasing foxr

Hadejia (figure 5.1). The estimaled cost
of the projects in the phase is about

H11.2 million.
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(ii)  Second Phase, 1993-1996

The second phase in the projects
implementation covers a total of four
kilometers (2 kilometers to the iunediate
east and west of the phase one)., It

also involves flood embankment and channel
improvement prograxmes. The extent of
the area is also shown on the phasing, wap
(figure 5.1). The estimated cost of the

phase is about ®15.9 million,

(iii) Third Phase, 1996-1999

This is the terminal phace for all +the
proposed major civil works aloun.; the river
course in Hadejia urban arca. It covears

the remaining 3 kilometers of the approximate
total of 10 kilometers urban recch of the
town which the projects is envisaged to
covers Under this phose, a distuice of

1.5 kilometers is to Le covered on both
sides of the previous phases, “he estiuated
costs of the projects in the phuse is

about #11.2 million. It also involve the
cost of flood embaniment wid choamol
improvenment,

The relevance or costing und phasing cannot
ue overemphasisced becuuse ol the nced to

inplement projecic in u sycteuntic uanner
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and becouse of the governwucats cowpetitive
Tinancial coumitments. This nalkec it
imperative for projeects witllh: biy finuecial

involvenent to Le broken down iuto plascs,

550 COLCLUSION

The main theme of the study has beonr the
need to cope with the inercusing nencce ol
flcod disasters. It hus beoen observea in the
course ol the research thut couplete clininaiion
of the Ilood threat porticulurly in riverinc
areas ©.g Hadejia which is tie study arcc,
cannot for practical purpose be Teasible,
The nmain concern of the study, whicih scck to
fuce the issue of flood disusters frou the
physical planning view point is how to acliicve
efficient use of flood ploin, This efiicient
usc required is that accompunied with winirnua
flood losses or flood occurrences abt minimiu.
cost ol management, A nwaber of proposcls
were put forward based on tlie observed
geogrephical, historical anu administrative

realities in the study area in the forms of
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landusc und flood ceontrol measurec,

A very important fact brought to sharp
focus in the course of the research ic tac
inereacing need for physical plamners to Tace up
to the challenge of flood disasters. Thiu is wmore
80 because of the flexille, wide ranging nature
of the physical planning measures for Jlood
control in flood prone areas before during and
after the occurrence of the events, Lhe flood
study on Hadejia has re-enforced the nced ifor
planners to view flood as & phenomenun which necd
to be clearly understood, and in particular the
m;ost appropriate measures to cope witlh cuch

particular incidence.

Physical planning approach to flood control
rather than concentrate on 'corrective' engineering
works, seeks to achieve a continous anu eluaborate
flood plain management., That was a very vital
driving force of the researcin effort, ience the
caption "problems c{ flood disasters in Hadejia:

a physical planning proposal.
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