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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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SHADED ARE AFRICAN.
COUNTRIES AFFECTED BY
FLOOD- WATERS (1988 ).

SOURCE: THE DEMOCRAT August,19,1988.
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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,






