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ABSTRACT
L The purpose of this work is to examine the impact offlood and it frequency and

¡: some of the ways to ameliorate the effe?t offrequency in the areas. The research

( methodology U3;ed i,¡clude·ql{e?tionnaires, oral interviews, time series analysis and

( cumulative frequency distribution of annual rainjali. The result of the analysis

( indicated the statistical analysis of rainfall, time series ofannual rainfall and flow
( hydrograph as well as bar graphy. The following recommendations were made:

ie run off can be detained in the headwater by planting ground cover on the slopes.

Building terraces to increase soil infiltration and prevent soil erosion.
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CHAPTERONE

t.0 Introduction

t.? Background

Flood, inundation of land by the rise and over flow of a body of water.

Floods occurs·most commonly when water from heavy rainfall, from melting ice

' l
,,

'

' • j I_

•

' and snow, or from a comb?tion of these ex¿eeds the carrying capacity of the river

system, lake or the like into which it runs. Usually the combined flow of several

water-swollen tributaries causes flooding along a river bank or shoreline. Accounts

of floods that destroyed nearly all life are found in the mythology of many peoples.

Not all floods are destructive, however, the annual flood waters of the river

Kaduna and some other larger rivers historically deposited fertile soil along the

surrounding flood plain,,which is used exte?ively for agriculture. The damming of
•

• '.

::
\

:_

__1_,
-1,

-

·,
:

the river Kaduna (Shiroro) and other rivers in modem times, however, often has

greatly reduced this deposition.

The rise and fall of the water level in a river is called the flood wave. Its :

highest point a crest travel progressively downstream. In the upstream portions ofa

ri??r thé flood crest passes quickly. Furthermore, downstream, the greater volume

.
of water causes slower passage of flood crest resulting in floods of longer duration.

In most time .annual floods 9f:Kaduni.tjver follow:, the t]µws and rains of spring; .

and is also may occur because ofnarrower and shallower parts of a river.

1



1. ·• 1,,' .' ..

Sudden torrential flows, called '-tlash floods following a brie? .intense

I rainstorm or the bursting of a natural or constructed dàm or level. In addition to the

duration and quality of rainfall, the nature of the soil (permeability; state of

saturation) of an area affects the frequency of flo<:>d, (Colwnbia electronic

j. encyclopedia 2012):

¡
1.2 Statement of Problem

The Kadpna
· lüver is ,subject tQ great, seasonal fluctuations and during the

.
. .•

I
.••

• .. ' ..
. ,

flood it create health hazards by way of pollute the environment due to deposition

of debris. The destruction of farmlands which requires considerable skilled labour

for controlling flood water, for irrigation and drainage, and for leveling the land

and building banks around the fields to keep in the water for cultivation. For the

light or' this, the pr?ject will try to look irito the problem of flood along Kaduna

. river channel especially at gbara.

1. Causes of floód in K.aduna rivet'-· •.
·

2. The impact of its frequency and magnitude

3. Preventive measure.

Ahn and Objective

The aim of this project is to insight the impact of flood frequency along the
.

',

'

i. To find out the causes of flood at gbara,

2



ii. To estimate flood frequency of river Kaduna at gbara.

iii. To .fmd out the
ex?nt_by whish flood affects thi:. gbara peoples.

", I
'

iv. To establish preventive measures to reduce the level of damages.

Significant of the Study

The significant of the study cannot be over emphasize, as it sort to shoe case
'

the impact as well as suggesting an acceptlble of insuring control option so as to

avoid flood. The study will therefore, focus on the impact of flood frequency of

· inhabited portion of a river so as to serve as a basis of the planning in the flood

prone areas. l_ :_

Which is going to be great benefit to student's teachers, geographers,

climatologist, and geologist and even to develop an infestation index map to

determine control option so as to reduce flooding.

1.5 Research Hypothesis,
. .

i.

11.

iii.

To guide this study the following research hypothesis has been posed VIZ:-.

The shallowness ofriyer channe• causes flood?

\
·:

'

\_

. I?,
·.,

.

?

.

.

!

The human activities along the river bank causes flood?

Th b tin. of riverbanks by excessive rainfall causes flood? -

e urs g .

3



Scope and Limitation

The scope of this study is confined ? the impact of flood frequency making

,use ofGbara ând suggesting possible solution to the ?act therefore the study is

----_
·,

_,, 'I ::

I

'

I

.. I-
\ .

Jimited to the Gbara flood prorie areas.,.

t1. 7 Definitionof Terms

Impact: According to oxford dictionary; is the action for one object coming

forcible into contact with another or have .a strong effect on someone or something."

Flood: the European, union (EU)
·

flood directive, defines a flood as a

• covering by water of land not nonnally covered by w.ater which may result from

.

the volume of water within a body of water such as a river or lake, :which over
•

• ?
::

f

1.
:

.

j

•
•

.,,

1

••

' • '

flows or breaks levees, with the result that some of the water escape its usually

boundaries or may be due to accumulation of river water on Saturated ground in a

area flood.

Frequency: is the rate at which -somethw,g occurs is repeated over a

; particulár period of time or in an given sample.

4



C?TERTWO

j_ 2.1 Literature Review

I? a nutshell, this chapter will be devoted to look into some existing

literature that has relevance to the topic of research. Therefore it is the review of

¡'some
works written by ;arious scholars ·base on the issues of flooding around the

1

. i
::

I

I '·

•

·.-world.

Water flowing in a channel is being pulled by gravity, the gravitational force

of the weight having a down hill or forward component The stream gradient-is 1

thus as an essential factor (Dunne and Leopold 1978) . .Wisher and Brater (1959)

have stated that flO'Ods are primarily du.e to surface run-off. Any drainage basin

with soil so pervious that its infiltration capacity is never exceeded is rarely subject

to :floods ... Many floo,ds resulf rom in?U,Se rainfall,., melti?g of accumulation snow

or melting snow combined with rain.

Abubakar (1994) has estimated the mean monthly water discharge at

Kaduna river to be highest between the month of July to September, while the_

lowest volume to be between the, month ·of January to April. He observed that

l floods are unique
'

events 'in th? sense that even identical flood generating

!

lmechanis?may result in different floo?_from
one cah:?ent

to another or indeed

('._._

.

.

•

'

,

•

• I
•

· 1

¡withina given catchment frotn tune to t:mie,

t·

5
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'

Abubakar (1994), also forecast .fl6od along ri;er Kaduna using time series
k
r
rlysis.

The discharge was found
_to

be at its peak in august and September, whích

'â,tnplies that flood activities are concentrated betwe th ths f t d

¡
en e mon o augus an

!$ePtember.

Review of Flood Disasters

Historically, notable floods across the globe a flood of the tiber was recorded

\µ1413 B.?. recprds,cif floo? on the J;>anub<. date from A.D-1000. In China some

•

•
• •

.
I ••

. ,.
'.

' ··, •. : .

·of the worlds most disastrous floods have been caused by the unstable huangla He

;(Yellow River). The river, which flows at or above the level of the bordering lands,

is contained in part by levees; however, because its channel has gradually become

filled with deposited sediment, any appreciable increase in its volume causes the

river to· overflowa?d flood the surrounding area. The neither lands dependent on

:its dikes for protection from inundation, µas suffered many disastrous floods from

t·
.

.

1t11e·sea and thé Rhine and M?use ri?ets. In 1970, 1988 and 1991, hundreds of

i,housand of people in Bangladesh were killed when the combination of high tides

i

.

¡and a tropical cyclone (hurricane) storm surge caused widespread flooding of the

ªow-lying delta of the Ganges and Brahmaputra rivers.

Í; In the united states the John$town, Pai flood°of 1989 in which thousands of

¡;- ...

?• w?? l?st,wa?caused ?y the breakin? of an e? dam above the city. Even

l()SS of life occurred (1900) in Galveston, Tex, v,rhen tide and storm surges

.. \
\ ·-

·'·· '.
•..

6



i-
lurulfed the city after a hurrican Th h

·

r- .

e. e umcane of. 1938 on the New England
. .

.

l@ng is coasts ?nd Hurricane Donna in i960 1
, ,

·

,:
,

. .
.·,

\

. , ,_a ong the Atlantic coast from Flonda

í, the long island sowid was also ¡o?lowe.d b

...

t

'

y
y s onn surges. In June, 1972,

?emelyheavy rainfall associated with a tropical stonn inundated the basins of

? Chemung and Susquehanna ri?ers of new York and Pennsylvania causing

?ly damaging floods in coming and Elmira, N,Y; and Wilkes-Barre and

jUarrisbúrg, pa. In July, 1979, Hurricane Claudette deposited a vs. record of 43 in

,(109cm) of rain in Alu.in, Tex in 24 hours. Hurricane Katrina in August; 2005, led

f to. ex.tensive. and devastating stortlhsi,¡rge
·

flooding along the Louisiana and

Mississippi coasts, and the Failure of several levees in the new Orleans area

' IeSUlted in hundreds of deaths. The worst in the United States from river overflow

were in 1913 on the Miami River (a tributary of the Ohio) which claimed about

300 lives. In 1993 major and or record flooding occurred across North Dakota,

Nebraska, Kansasa, Minnesota, Lowa, Misouri, Wisconsin and Illinois, fifty flood

deaths occurred, and damaged approached and 1 Sbillion hundred of levees f.ailed

along the Mississippi ani Missouri Rivers. Ten thou.sands of people were

evacua.red, some never to return to their bomeS- At least 10,000 homes were totally

destroyed, hundreds of downS totally and completely under flood waters, at least
1

15 million acres of fa.rm 1aDd were inundated, som: of which may not be useable

fur-ycan;tn?.'

7
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,t:

t..
. Transportation was sevely impact, 8 .

?•-
arge. traffic on the ·Missouri and

?}.{,sissippi river was stopped for nearl 2 .

-

t Y months bndges were out or not

f_•-.aocessibleon-.the
Mississippi river from da .

f
·

.

·

.

venport, Lowa, downstream Tost. Lovis

;;Missouri, On. the Missouri f¾Ver, bridges were t Ç..
•

•

f
·

·
·

,
·. •

·
ou

1-:1om Kansas City, down stream

?to ST. Charles, Missouri nwnerous inter state hi h
ro

g ways and other roads were

Jclosed the ten commercial airports were flooded. All railroad traffic in the.mid

r west was _halted. Nwnerous sewage treatment and water treatment plants w?r?

C destroyed (Larson 1993).
I

j In Nigeria, the story is not different, in 1978 Ogunpa floods, (Ibadan)
,-

t.·Oladipo r?cords in his paper resulted in damages to properly worth over W2 million
¡, '

'
•

i and 30 deaths.1 Twd ye?? tater, the 10gunp'a agaiil flooded it's heavily built-up
r

f banks killing 3000, rendering 50,000 homeless and. destroying properties worth

W300 millions. In august 1988, Bagauda Dam, near Kano collapsed, worsening the

rainfall induced floods in the state which, according to Oladipo claimed 146 lives

destroyed 18,000 ,houses ?nd displaced.
over 200,000 people and damages

1residences worth the swn of?S0 million (new swatch? 1990).

¡

f Not with standing, we cannot forget, the great, flood disaster of 2012 in

l

'. .

I

'

- '

I
.

I; 'i
. :: ' '

N.
• .

· ·

h1 •ha. oc to'· many Nigerians that trail of tragedies,
tgena which causes mue v

'·'

bards
• .

. th N rth to south, east to west, the advance effects

hips across N1gena from e. o

· t. Toe flood has brought untold
are very glaring that. everyone feel the unpac

8



!
'1_·.•:fiari_•.·•··(!ship on millions ofNigeria's'"While .

ll'

·

' vanous roads, bridges, houses; churches,
?f:

'?:mosques, culverts e.t.c were destroyed.
. .

(
f In Bayelsa the country home. of th.e· G.

t .
,

ovemor Bayelsa state, Seriak Dickson

?·_.mSagb?ma local government Area was among ma th h takr, ny o er ouses en over by
Í( •

?the flood that hit Bayelsa states, No fewer than 700
;

d' f th ·tyt ·
·

m 1genes o e commum
? '

'
'

'

'

[including fannl?ndswere alsb tiver-ruh·by the flood.

.

r
; (Vanguard 2012) reported that at least39 people were killed due to flooding
¡

[ in the central Nigeria Plateau state. Heavy rainfall caused the Lamingo Dam to
u:

.

f over flow near Jos sweeping across a number of neighborhooc;ls in Jos and
'

r

-

[approximately 200 home were submerged or destroyed. In addition, at least 35

r .

'
I 1

t people were missing and left 300 people homeless.

?-.

t There is' also a report that abouU78" .houses have been submerged by flood in
'

, t .,
1 •

I
1,.

• .,

'. Kaduna state follo?g se?eral day¿ óf rain in
·

the state. The areas affected
¡

f included, Abubakar Kigo road, Rafin Guza, Nasarawa rimi G.R.Awhich a close to

the river Kaduna.

Executive secretary of SEMA, Isµaku Dogo
.

Makam Sàid, After . our

t · · f th .

·

:with the National emergency management Agency
¡

· assessment o ese areas • .

¡ NEM nfinned that 178homes were submerged, but we have
! A, and Red cross, we co

!"not, heard ·of anr rep?rte? dei th.
or

inj1¥:7•,..

9



2. Poor Farming: some farming pra tic ces can damage the vegetation cover so

the·soil will be.washed into the river e .1

.

'

•
•

1

,

•

\

•

.

1

-

,as1
Y and can filled the river channels

thereby leading to river io over fi?? its ba?'.

ii. Overgrazing: people want more ti d d
.

00 an money. They graze. too many

animals on the land and the pa tur
.

s e IS eaten away quickly. Less vegetation

cover results in soil washed into the n·v .1er eas1 y.

·-m. Over cultivation: when a piece of land has bee d Ç,
f:

· Ç,
1

.

n use ,or amung ,or a ong

period of time, the soil may become so infertile .that no vegetation can grow

.

on it Thf land is, less, fertile t¥n befpre so the 'soil washed into the rivers
. '

•
I

•

,.
'.

• ",
.

·:

more easily.

3. Poor Water Management: when the dams are poorly constructed or

maintained they can easily collapse and this results in flooding. In Chinà, I

many lakes along the major rivers have been heavily silted and reclaimed.

4. Population Pressure: because of large amounts of people, everything's

needs more, like wood, land and foods e.t.c, soil'erosion happens more often

and increase? the' risk¡ of flooclw?· ·. Large n?bers of people live, in areas

with high risk f flooding in China. They cause the problems of overgrazing

and over cultivation.

Th d
· f,, t, drama' ge blockage the ploughing of major Iànd areas.

e estruction o 1.ores
·

,

· •
•

U to break up the natural environmental in general

growmg urbamzanon a serve

11



?>

? in particular, reduce the
infiltration_ properties of solid. These activities

?ase the maximum nm-off and the dur_ation of floods moreover, errors in the
¥

:??ign and running of hydraulic-engineering structences sometimes endower thelr-
i¡;.;ªr..tyofdam(wouldwater, 1989).

·

,

lt:aa-i"' \

'

I
I

r
l ,.

',

?

ir,
f
[
r
,:
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:f\ C:aAPTER THREE,
I?
:F
,

[J.O
. Data and ComputationalMethod

rr
l?l,1

Method of Data Collection
i
(

. The meteordlogical data êonsist
t

of rainfall were supplied by Nigeria

ftnetrological
(NIMET) Minna Airport Niger State i.e Annual rainfall record of

1
.

,?-· i

'

r
Í3.2 Description of Data Set
r

f

,

Annual totals of rainfall usually a nonnal frequency distnbution at a place is

?·expressed in term of the arithmetic ?ean.

, The years are arranged along the horizontal line while the rainfall figures in

i cm3 are· arranged along the ?ertical line. The graph is then plotted annual rainfall

), values against, the percentage of all even? and maximum points of each year are

[·

.

.· '

i joined together'to give a line graph. This, value is obtaining by ranking "n" annual

'

¡

¡ precipitation values according to their size.

r

ffi.2.1 Summary oí Data 7
l? I Period
¡

Data Types ?--------:-;;¡:;ñõ";-¡:¡-¡T?-? ?.·
t Rainfall Amount [

2009-2014 __J

f:;·M?:=?---f:?·...:..?-:-:-?-01::--:1,:;;;:-:r-=a-_l.c..-----?--?,-?-s---'itID'Q? Q.?'('-??·
)'\.,00,?/ ·.,

?;.;.,/3.3,1 Statistic'1 An,alysis \.
:.

13



1,·

i,,3,ic?ula?ve ?requen?y:Distriq;u?on,
T Value ofannualrainfall from (200.92014)

· ·

• are plotted against the percentage

'

f 11 events. This obtained by ranking th .

:

o a
e annual rainfall value according to their

:size.

The percentage frequency of past e?ént is taken and it may likely to occur in

{??entand of futur? events.

I,3.3,3 Time Series
!

.

l · Time senes is a list of values bf .faria.bles a¡;cording to time. The variable

1classified by time in which the values of the variable are functions of the time

period

t•:
,,

l



'4,1

CHAPTER FOUR

J)ata Analysis, Result and 0.lSCUSS

··. This cbaptet discuss?s thb statisti?al ·analysis of rainfall, time series of annual

pra.·•
11 and flow hydro graph were all c

.

d
•

·

.

ame out.

The values of rain in a year

r¡íount(mm)
!

'fl.7-6.7

¡?s4.1
>·

Percentage (%)

7.9

15.8

?84
23.7

1.344
31.6

1401
39.5

47.4
1465.2

,Sources: field word, 2015

··column l shows the annual rainfall of.period of six (6) years by ranking the

annual rainfall according to their size. In column 2show the percentage of events

¡¡tess
than pr eql¥ll to ,each anrt?l rainfa!l.,_

·

¡The time Serles of Annual Rainfallfrom 2009-2014

?.:•?-L:-?-0-1u_a1_R_a_i_n1_a11?.c....1

15
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?
?
1201.1 .

1·

?
?-
J013
----;- '

'

?
?014

?s:fieldword, 2015

J Table 4.2 column 1 shows the series of years i.e from 2009-2014 and column 2 '

11_284
1076.7

1146S2· 1344
I 1

---··\

11254.1

J
__J

¡!hoes
the annual rainfall according to their years .

•
l'râble 4.3 Flow Hydrograph for 2009

.

IFJM_I.A?j?I? e?J
'

I I i

'

'

Is O N

5.11 15.03
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1076.7

1465.2

iã
?

'4
.

?
?ources: field word, 2015
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\'Table
4.2 column l shows the series of years i.e from 2009-2014 and column 2

1344

1254.1

:ies. the annual rainfall according to their years.

¡jí,Ie 4.3 Flow Hydrograph for 2009
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I o.31
8,90

I ?.-----

?
17.9

? 0.5 2.71 4.14 14.01 32.4 29.34 6.05
---- I0.25 1.4 2.07 7.00S- 16.2 14.67 6.05 =.41.65-

12

.---e' I I I
I I I

. I I =3.90m?
Tal?le 4.3shows the discharge measurement (mm.J/sec) of river Kaduna for

i

he' year 2009.
¡

For we, to ?chieve flow. hydrograph; flôw index (k) have to be

letennined, by givenequation.

Km = Qm monthly coefficient of flow index.
Qy

Where QM= mean of monthly discharge

Qy = mean of annual discharge and to determine k

K=l/m?
M

Where M =12. (month píthe year\
.

••
. = 47.6S = 3,101n3/sec

·

The mean annual discharge -
l 12
i

t ..

Qm
K.m=- Qy

(º?füe
month of ?ril ?

'[ For the month of May !A--
.

3.10
f

-t
-f

= o.osro3/sec

""o.sni3/sec
iI'





For month of June w_
3.10

For montl,i of July 7 .005

I 3._10 ,

, FormonthofAugust16.2 ..
_

..

,_3

t.
--

- S.2m/sec

.··

3.10

For the month of September_liá? =4.7m3/sec

= 2,3m3/sec

3.10

For the month of October 6.05

3.10

Km= 15.4m3/sec

To determine K = 1°r.KM = lS.4
M 12

= l.9m3/sec

= l.3m3/sec

i'

4.2 Dis·cussion of Result
.

I
:,

,

\ .

4.2.1 The Values of Rain in? Year

Column 1 table 4.1 shows the annual rainfall of period of six years by

ranking the annual rainfall according to their size. While in column 2 shows the

percentage of events less than or equal fu each annual rainfall.

Fig 4.1 show cumulative frequency distnõution of mean annual rainfall

plotted on x-axis against the percent of annual rainfall for which that magnitudes is

'

'
.

available plotte? oti.y-axis, ? give a :Se,,quential?ormation regarding the annual

rainfall that are available.

Th 1
,_.i:all bas been estimated to bel304.2mm per amuro. The

e annua mean rauu•

-'··
'-.!·.'gh·

· ,_.i: ll recorded in 2012 which is about
146.

5.2mm whi?h

?Ju est amount ofralJlla was

¡¡¡¡;i;.'C
.

,,

· f fl ,1;.,g• occurred in the riverine areas; while the

the high discharge o oowu '
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lowest recorded in 2011 becaus f
.

e O tnadequate
·

rainfall or short-dry spell in that

year.

·

4.2.2 Time Serles of Annual Rainfall

,
The table 4.2 colwnn 1 sh

.

·

(
·

.

oes thetime series of the years from 2009-2014

I
and in column 2 sho-ws the all.nu.al ra. 'tàll .

.
'. . . . .

·

...lil accordmg to therr years.

The fig 4.2 shows the tim ·

f
.

¡

e senes o annual rainfall of Niger state south; the

\ yearly annual rainfall was plotted
·

on y-axis and the numbers of the years that are

available plotted on the x-axis, on the line graph does not indicate clearly any

tre11ds p_atterns
in th? rainfaBdue to variation in each year.

There was a high rainfall, the year 2009 and decrease in 2010 and

continue ·sharp decline occurred in 2011 which has. the lowest rainfall than,
i

.

.

'

.

{
.

•'
·.,

'
'

1

1,100mm, and a sharp increase.occurred in 2012 which has the highest rainfall that

more tban1400mm; while the decline occurred between 2013 .and 2014

respectively .

. Base on the observation by the ti111e series the_ flood frequency of river

r, _.

·

lik 1 aive the gap of interval of two years and the third year

r,.,¡¡duna.at Gbara may e Y o·
·

b se on our observation from the graph. Probably

the flood may likely to occur a
.

there will.be flood in th? nex? year.
'

·

I
:

I .
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4.1.3 Flow Hydrograpb

Fig 4.3shows the peak level of Kad .
.

· una nver m each year, the flow

hydro graph has values of flow index {K)
.

plotted agamst months.

There was a gradual risin
·

.

·

·
'

g up between the month of April-June and sharp

rising toward July and reached its k .

·

pea m August and sharp falling in September

due to ceases Óf rainfall.

4.3

;

•

•

::

\

• I

The Impact of Flood Frequency,.

Flood can be have devastating consequences and can have effects on the

economy, environment and people.

l. Economy: during floods, roads, bridges, fanns, houses and automobiles are

destroyed. People become homeless. As we can see from our fig 4.2 above,

the 2009 and 2012 flood has cause a great havoc to many Nigerians which

aff?ct the econo,ny because heavy ,

cost to people and of course the

I
,

\

.

i

••
-•,

•·,

government It usually takes years for affected communities to be re-

building and business to come back to normally.

th nVl·ronme?t also suffers when floods happen. Chemical

2. Environment: e e

d ubstances
·

end up in the water and eventually

and other bazar ous s

,

·

'b d'
·

that floods end up in the case of2012 flood as

contaminate the water O ies

we can find it in fig 4.2above.
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Additionally, fl d'
·

00 lllg causes kill ·

. .
,

s arumals, and others insects are

introduced to affected ?réas de?b'ti .

'.
.

,
_.·

,

·

' ymg the natural balance of the ecosystem
3. People: many people are kill d

.

.

e m flash floods many more are iµjured and

others made homeless water
1

' supp Y and electricity are disrupted and people

struggle and suffer as a result

In adcijtion to this, flood brings a lot of diseases and infections

including military fever, pneumonic plague, detennatopathia and dysentery.

Sometimfs insect;¡ an? snakes
1;11llkes rI1eir ways ·to the area and cause a lot

i

• '
I_ •.

,.
'.

·:
•

:

ofhavoc.

4. Agriculture: there is also something good about floods especially those that

occur in floods plains and farm field. Flood waters carry a lots of nutrient I

(Alluvia fertile soil) that are deposited in the plains. Farmers love such soils,

as they are perfect for cultivating some kinds of crops. This happen in 2013

that give birth to a bumber harvest of agricultural produce which followed

.
the?012floocl,as we c,n:see

in ti;gF• '.
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CHAPTER FIVE
5.1 Summary

The study was carried out to :
.

•

·

•

1

'

\

appraise ?he 1111pact·of flood frequency of river

Kaduna at Gbara and the work ha
·

•,

·

·

. .

:

.ve shown the statistical picture of the rainfall

variations flow hydrograph and th 1
1e eve of flood frequencies as well as causes of

flood especially that of2012flooding of river Kaduna at Gabra.

5.2 Conclusion

The work wás to investigate the magnitude of flood and possible ways of

.

providing the solution to the destructive effects of flood and the sometime when

even the floodbas been OCCUfTed it pro?de alluvial_ fei:tile,soil for agriculture.
'

·, ·. -•.

'
'

Actually, data on flood flow characteristics are insufficient and therefore, the

level of the frequencies of flood in Kaduna river were extremely difficult, but the

results of .the analysis were not hundred percent accurate but it provides the '

following information's:

L F?m the res?t, it could be concluded that 2009 and 2012 flood could be

intense rainfall that led to bursting of a natural or
?onstructed

dam or levees.

·

·

·.

,

·

, oncl?ded that in 2010 .there is ab/umber harvest

2. - From the results, one can e ·

.

1 ·that follow the 2009 flood that provide alluvial

due to minimum rainfal
.

.

·

If th me happen in 2012 that give rise to heavy

' , fertile soil for the201 O and e sa .

?"ii; ·_,

·

. vial fertile soil for 2013 agricu1ture produce.

"'·.·.·.·.· .. fl.din hí h provide
the allu

_---,..,,,,,\¡
oo g w e .

.

.
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3. One can also said that, ri .

Kaver duna fl d
.00 IS occur due to narrower and

shallowness of some parts its
.

nver channel.

5.f Recollltnendations

For the reduction of fre uen
1

.

.

q cy evel of flood· damages in Kaduna river.

Generally,. floofi coptrol me¡¡sures al?mg Kad
·

·
·

·

• •
•

1 •· .••
'.

una
11ver

are attempted at both Its,

¡

headwaters and its low-lying flood plains.

1. Run off can be detained in the headwaters by planting ground cover on the

slopes.

2. Building terraces to increase soil in filtration and prevent soil erosion.

3. Building small check dams or retaining ponds to reduce the flow of water.

4. Flood control on the lower flood plains involves building levees to contain

.theflow.i

5. Straightening or dredging the channel to improve flood characteristics.

F. 11

·

er the effects of channelization on rivers in flood plains has
ma y, concern ov

.

. .

f fl od-control approaches that attempt to combine the

led to the. development o O
.

•.

way flood plains naturally band1e·
·

'

. ,

1
methods that restrict those water greater spread

Floodwaters with tradittona
. m· g the distance of leaves from a rivers

. . .

h
. volve mcreas . .

such an approach oug t tn
.

·

,
. .

. ,
.

..

·

,
.

.

..

·

·

.,

,

·

, . . ..

11
••

'ds tó absorb flood waters.
. . ..

.
i . •. tt"óli ofwet an

channel along with the crea

I

.,
'"'.-,

'
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