AN ASSESSMENT OF THE IMPACT OF FEDERAL UNIVERSITY
OF TECHNOLOGY MINNA, DRAINAGE SYSTEM ON THE
DOWNSTREAM CHANNEL USING MORPHOMETRIC
ANALYSIS.

BY

MOHAMMED BADAMASI YUNUSA
M. TECH/SSSE/759/2001/2002
(B.TECH GEOGRAPHY)

A RESEARCH PROJECT SUMITTED TO THE DEPARTMENT OF
GEOGRAPHY, FEDERAL UNIVERSITY OF TECHNOLOGY,
MINNA, NIGER STATE . IN PARTIAL FULFILMENT OF THE
REQUIREMENTS FOR THE AWARD OF THE M. TECH,
MASTERS DEGREE IN THE DEPARTMENT OF GEOGRAPHY
WITH METEOROLOGY.

NOVEMBER, 2003.



DECLARATION
I hereby declare that this project titled “An assessment of the
impact of Federal University of Technology Minna, Drainage system on
the downstream channel using morphometric analysis is my work and

never submitted to any school.

MOHAMMED B. Y. DATE

s
1




CERTIFICATION

We certify that Mohammed Badamasi Yunusa Reg. No originally

carried out this research. M.TECH/759/SSSE2001/2002, in the

department of Geography. Federal University of Technology, Minna,

Niger State.

Dr A. S. Abubakar
(Project Supervisor)

Dr. (Mrs). A E. Odafen
Head of Department

External Examiner

Prof J A Abalaka
Dean, Postgraduate School.

see
m

HYlefes

Date

81)7403

Date

Date

Date




DEDICATION
This project is dedicated to God who tmade and control all things for His
love and mercy. And to my parents Mallam Abdullahi Umar and Mts. Abdullahi

for their parental care and encouragement.

iv




ACKNOWLEDGEMENT

My sincere appreciation goes to some otgatiization and individual
first, I am indebted to these Institutions and Organizations: The Federal
University of Technology, Minna (F.U.T. Minna.) for making the
lLaboratory available for the research work, the watet and sanitation board
Minna for useful information about the River Bosso. My appreciation
goes to my Project Supervisor Dr. A. S. Abubakar for his helpful
supervision and encouragement on this project work. To all my lecturers
especially the members of staff of Geography Department, the Head of
Department Dr. Mrs. A. E. Odafen, Prof. J. M. Baba, Prof. D. O.
Adefolalu, Associate Prof. G. N. Nsofor, Dr. M. T. Usman, Dr. P. S.
Akinyeye, also my appreciation goes to the Non Academic staff of the
Geography Department, Mallam Bassa Abubakar and Mr. Oinotayo, also
my thanks goes to Dr. Bello of Depattment of Geography, Ahmadu Bello
University, Zaria. -

This project could not been written without the financial support of
my parent Mallam Abdullahi Umaru and Mrs. Abdullahi. And my
brothers and sisters, Yusuf, Ibrahim, Bello, Abubakar, Salisu, Aishatu,

Maimuna, and Aminu, also my thanks goes to my brother Mohatnmed




Nda Idris at Habib Bank Kaduna, for given the encouragement and
support given to me.

My appreciation goes to my course mates through the period of
studies; Davies, Muhammad, Bello, Ibrahim, Madam Mairo, Madam
Aisha, Bassi,Ahmed,and Kuburat etc. Thanks for your moral suppott and
encouragement. 1 will not forget you all for the time we had together
during the studies.

I cannot fail to mention my friends Jumai Musa, Mutjanatu
Mohammed and Fibayi Makama.

Last but not the least, my gratitude goes to my family members for the
encouragement and moral support given during the M. Tech. Programme a
dream come true. Finally, my thanks go to Almighty God for His

steadfast love in seeing me through and who has been faithful to me.

vi




ABSTRACT
This study is an assessment of the direction and the magnitudes of
some of the changes, which the construction of drainage can generate in
the equilibrium states of the morphological and cascading compotietits of a
river system in downstream location.
Terrestrial photographs were used both of dry and wet season during the
field observation to give first hand information of the study area. Two
environmental systems have been investigated in the study area. The
channel cascade system, and the valley side slope process respomse
system. The magnitudes of the components of these systems were
determined for a period of the construction of the drainage chatinelization
in the Bosso River.
The result of the investigations show that, in the Bosso River, the drainage
and their management by man have modified the channel flow regime, the
channel and low tertace gully geometry, and the channel debtis storage.
The growth of vegetation in the Bosso River Chatnel has also been
eticouraged.
Thus the Bosso River has changed from a seasonal to a perennial stream

downstream of the drainage, but with high dischatge in wet season.
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The alteration of the channel cascade system has triggered off the
morphological and ecological changes in the chatnel and in the low-terrace
gullies along the channel. Gully incision occurred on the low tetrace,
increasing the depth of gully mouths. Channel erosion also occurted it
Bosso River form storm channel, where a much narfower channel
increases. In floodplain suited to the low perennial discharge, was formed

and incised to a mean depth of 2.26m. The establishiment of the incised

channel and the alteration of the channel cascade have led to the formation
of a flood plain on which suspended load has been deposited.

These changes observed in the Bosso River channel hav_g enicouraged the
growth of vegetation, which has stabilized the incised channel, the flood
plain and the gully mouths.

It is shown in the work that, the drainage construction, and their
inanagement have generated more undesirable effects in the immediate
downstream locations in the Bosso River, it is arguéd that there is a need
for planners to know precisely the key variables to be controlled within
patticular systems in otder to predict accurately the effects manipulate

inputs will generate in such systems.
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CHAPTER ONE
INTRODUCTION
1.1.0 BACKGROUND

The drainage basin is one of the important and unique environmental
systems in which to assess the impact of human tmanagement on natural
system. For example, a drainage construction on channel upstream location
has great impact on flow regime of downstream. The discharge in
downstream area will induce change and adjustment in the channel
morphological components. According to Mrowka (1974) and Schumm
(1974), the impact downstream include change in channel shape, the channel
sinuosity, the chahnel gradient and flood plain changes.

The drainage basin is a suitable environmental unit in which to pursue
the search for quality in land and water. It is a natural system which man,
more often than not, manipulates for socio-economic reason Mrowka (1974)
has identified several ways in which man manipulates a drainage basin, one of
which is direct channel alteration where man has altered the natural channel
directly through the construction of drainage system.

In all ways that man manipulates the channel basin, the construction of

the drainage system downstream, has received a considerable attention



because drainage construction is considered as patt of the most effective and
desirable means of solving the problem of flooding and gully erosion, in some
parts of Nigerian. It is apparent that the construction of drainage system in a
channels stream constitute somme problems, not only to the socio-economic
system, but to the quality of natural system as Geomorphologies as scientists
whose work is relevant to the contemporary needs and experience of their
societies, could helps towards finding solution to some of the expected
environmental problems by identifying and interpreting what problems are in

the first instance.

1.1.1 AIMS AND OBJECTIVES OF THE STUDY
The aim of this study is to assess the impact of Federal Univetsity of
Technology Minna channelized drainage systetn on the dowtstream channel
using morphometric analysis.
The specific objective includes:
(a) To assess the effect of the channelization of Fedetal University of
Technology Minna draihage basin on the cascade system of Rivet

Bosso.




(b)  To assess the effect of the channel on the erosion of the cascading
system.

3 To assess the effect of the channalization on the channel morphological
debris.

1.1.2 JUSTIFICATION

The construction of drainage system in any area thay pose some
environmental problems downstream. These problems if ignored would
degenerate into a serious disaster both on the ecology and landscape. The
problem can also manifest in stream flow and in some cascading system of
the channel, and the morphological debris, which represent one justification
for planners, geographers, and policy makers with some basic knowledge of
geomorphology and earth’s surface processes.
313 Statement of Research problems

The construction of a drainage system upstream location, of River
Bosso has disrupted the balance of cettain process tespomise systet in the
drainage systetn downstream and this will set in motion certain self-regulating
processes in order to evolve a new dynamic equilibrium, particulatly in the

downstream location of River Bosso.

1.1.4 SCOPE AND LIMITATION




The study area is limited to the Federal University of Technology
Minna, drainage system downstream location. This study focuses on the
effect of the drainage construction with particular reference to the channel
downstream location. Some environmental effects to be considered for the
purpose of the study are the cascading system of the river erosion process,
response system of the valley side, and the channel morphological debris. The
area cover is not drawn to scale.

1.1.5 DESCRIPTION OF THE STUDY AREA.

The study area is Bosso drainage system of the channel of Federal
University of Technology Minna, lies at latitude 9°37 North and longtitude
6°33 East. The study area in particularly is Federal University of Technology
Minna channelized drainage system downstream location.

1.1.6 CLIMATE OF THE STUDY AREA.

The annual rainfall amount has been estimated to be between 1,120mtn
to 1,300mm (Adefolalu 1991). Long hour of sunshine togethetr with high
radiative power across the study area. The mean monthly temperature is
highest in March at 30.5% (87°F) and lowest in August at 25.1% (77°).

The planhning implications of these features relate to water storage
(deficits) during the period when discharge exceeds recharge i.e. (October

through May).
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The study area is in the cold/cool to cool/wotm zote with coolet sector

in the north half of the study area




1.1.7 GEOLOGY

The Geology of the area lies within the Nigeria Basement Complex,

which is part of the pan-Aftican mobile belt and composed of two lithological

groups. These are:

O]

(if)

The magmata gneiss quarizite complex that is polymetamorphic with
ages ranging from eburnean to pan- African, forming sixty perceﬁt of
the surface area of the Nigeria basement complex. This is dominated
by quartz feldspars biotite, hernblende bearing gneisess schist,
migmatites, metamorphosed in the amphibolites faces and described as
basement complex.  This contain relies of older metasedimett,
composed of strongly deformed quartzite’s calcsicate rocks,
amphibolites and variable altered ultramafic rocks.

Young metasediment of upper proterozoic age made up of low-grade
psamitic pelitic rock and metavoleanic rock which form natrow schist
belts classified as supracrustal, and are restricted to west of longitude

8°.00 east.

1.1.8 VEGETATION




The vegetation in the study area occupies about 10.65 kim?, with fresh
grasses shrubs; occupied 7.35km? and trees occupied 3.15km?. The transition
zohe between the rain forest in South and savanna was either not too obvious,
for the area has a mixed wood land the central area has descious trees with
considerable regional variation in the type of wood land. The grasses are as
tall as 80cm to Im. In general but in rich alluvial plane they may be much
taller.

1.1.9 SOIL.

The soil type is primarily the result of the interaction between climate,
flora and fauna, parent materials and geomorphic factors over varying petiod
of time. Soil are developed from the Precambrian basement complex tock
comprising granite, schist, gneiss an amphiboles.

The soil belongs to the Minna association; which occur oh undulating
rolling dissected plain, developed on undiferential basement complex
consisting mainly of granites rock, gheiss and schist. The surface soils are
usually loamy sand to sandy loam. Most of these soils are gravely except the
soils formed on colloidal materials. The sub-soil texture is sandy clay loam to

loam.




CHAPTER TWO

LITERATURE REVIEW
2.1 GENERAL OVERVIEW

No construction project on earth is possible without changing the
patlerns of sequence of the ecosystem around the site. So is the effect of the
drainage, downstream channel location on the microenvironment not.mindiﬁg
its small scale is consfdere_d.

Over the years geomorphologies and hydrologists have devoted time
and effort through various methods and techhiques to the study of d%ainage
downstream and their evolution.

Hydrology involves the movement of water on and under the land
- surface that depend upon the storage and movement of water. The réasons
for such studies were mainly two: Firstly, there was obvious poitit that
drainage system is a major feature of the physical landscape and it does much

in determine the essential character of the landscape.
Secondly, evolutioniary studies of drainage system may afford valuable,

~ information about the denudation history of the area. It is useful to attempt a

reconstruction of the initial form of a river system in otder to have evidetice




of the nature and mode of origin of the land sutface. Present day landmasses
may be inferred as such from a study of drainage evolution surface deposits
left by the sea.

Environmental effect of manipulation of Federal University of
Technology channel on the drainage downstream channel must be given
attention in terms of inter-related morphological and ecological chatges in
channel and in low tetrace, with the mean depth, width, and height of the
gully mouth at the downstream location of the drainage system.

2.2 The Drainage System Downstream Channel

Todd (1970), has illustrated the effectiveness of selected draihage
within the United State as sediment traps. While an interesting case study of
drainage sedimentation has been presented by Thotas (1954). It is only more
recently that downstream areas of drainage system have began to receive
appreciable attention. In a comprehensive review of Mrowka (1974), has
summarized the work of downstream areas. And broad ateas of ititetest could
be recognized. Such as Federal University of Technology Minna drainage
system downstream location.

Firstly, degradation of channels drainage systetn have beet tepotted by
Devries (1968), and Komura and Simon (1967 and 1969), while changes it

mean channel depth, mean channel width, channel cross - sectional area and

10



meander wave length caused by drainage channel have been discussed it
Leopold et al (1964) and by Mrowka (1974) and schumm (1971b and 1971c).
In many cases channel degradation have been obsetved to undergo comtiplete,
Metamorphosis itvolving floods plain formation and colotization by
vegetation and great modification in their aquatic ecosystetn (Leopold atd
Wolman 1957, wolman 1967, and schumm 1971).

The second area of intetest is the reseatch on the effect of channelized
drainage system stream flow. Fot example Rutter and Engstrom (1964) have
stated that drainage system stteam flow discharge in downstream areas, but
that the impact of channel on stream regimen are variable such impact depend
on individual operation schedules of drainage system. Futthermore, they have
argued that the effects of several channels within a sihgle drainage basin may
be extremely complex it downstream location.

Vannote et al (1980) propose that the structure and function of stream
communities adjust to change ih physical habitat, it is thus impottant to
conisider the type and directioti of chatge when evaluating the condition of a
streatn channel. As Bovee (1982) Mentions a habitat and instreatn flow
evaluation based ot the assutption that the streati will remain ih its present
form will be invalid if the stream is not in ah equilibriutn condition. Rutter

atid Engstrom (1964) have stated that tesetvoits generally lowet peak



discharges in downstream area, but that the impacts of drainage of stteath
tegimen are variable sitice such impacts depend on individual opetation
schedules of drainage system Furtherinore, they have atgued that the effects
of several drainage, within a single channel may be extretiely complex ih
down stream location. Leopold and maddock (1954), moore and Morgan
(1969), linsley and Fratzini (1972) and Oglesby et al. (1972), atmong othets,
have also stressed that drainage and it channel behind them lower the peak
discharges and lengthen the duration ctrves of flow in downstreatn statiot.

In a related view, Coates (1958) in Leopold et al, (1964) observed
characteristics valley - side slope on sandstoties and course - Frained
limestone to be 20°, 38" on siltstone and 15 on shale. The work of the likes
of strahler (in leopold et al b,d, p. 364), indicates that Lithological contrast
might not be an exclusive factor of difference in slope angle. He obsetved
significant differences in angles of hill slopes of similar rocks in the verdujo
Hills, in California. Also those developed on different tock types wete the
same. The view here was that basal channel erosion was mote sighificant
factor than other controlling factors Melton (1958) it Leopold et al (Op. at P.

366) observed the relationship existing between valley - side slopes and

infiltration capacity. High infiltration capacity gives rise to low surface rufi-

off, low rate of erosiont and adjacent channels teceivifig clear seepage water

12



from beneath the surface with which they erode their chatnels and steeper
valley side slopes.

Fluvio geomorphic theories and scienices were also advanced eatly to
provide some morphological explanation of latidfotms. Such were evideticed
i the work of Targioni-Tozetti (1712 - 1784) John play fait (1802), Dukes
(1862), powell (1975), Gilbert (1880) and Davis (1909).

In Thornbary, Targioni - To zetti (1712 - 1784) observed the power of
streams to erode. He also observed that irregular coutses of streams were
due to differences in rock in which they were being cut.

Friedkin (1945), Fisk (1951) and Leopold & Wolman (1957) ationg
the others.

Three channel patterns could be identified as they differ in formation,
shape, discharge and how they effect sedimentation ptoblem or indicate
sedithentation such patterns were meandering Straight patterh and braided
pattern.

Russel (1936) explained meandering as a result of change in the
developmental stages of a given rivet. He obsetved that when river ceases to
down-cut, particularly at “maturity” and “olci age”, it side cuts and thus

tneanders.
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A Schokhtscli (1937) Von Engletn (1942) and Shulits (1941) had
contrary view about meander formation they associated meandering to rivers
having excessive slope and discharge ot energy. Where existitg slope
exceeds the slope required for the trahspottation of bed-load, the streatn
meanders to increase its length and thereby dectease its gradient and enetgy.
Whete bend-line irregularities occur to disturb streatn flow, meandeting is
conisequentially initiated. To ascettain the behaviout of teandering alluvial
tivers, flume experiment was conducted by Friedkin (1945) and atrived at
some conclusion such as

| The primary cause of meandering was local batk erosion, resulting in
local over-loading of an deposition by the streat of heavier sediments
which constitute obstruction to flow.

3 Uniform bank materials and slope evolves unifort meander bands

4 Areas of easily erodible bank materials are prone to relatively wide,
shallow and less sinuous channel development

5 Differential bends evolves where bank materials wete hetetogeneous

6 Deep and relatively narrow channels evolved in areas with tesistant
bank materials.

While dependence on walle-length on discharge is indirect, the

dependence on channel width is direct. This is so because when slope is

14



constant “channel width follows from discharge as a dependent variables”.
Leopold and Wolman (1957) asserted that characteristics of braided reaches
streams are increased width of water surface, incteased slope and decreased
thean depth. They maintained that braiding is not exclusively a function of
aggradations but is also a response to changes in the controlling factors within
the channel. Diffetent channel patterns along the stream constitute a
continuum and simply tepresent responses to changes ifi the controlliig
variables such as discharge, slope and particle size. Whete braiditig
decteases, the depth of flow at initial stages increases roughness and
turbulence. Braiding can best be explained in term of “the propottion of bed
load to available discharge” (Morisawa,).

Channel cross-section forms may be greatly influenced by either
discharge or nature of the materials over and through which a given river
flows. Broad, shallow channels are reported to be best ctoss-section fortm for
the transportation of large bed load stream, Griffith (1927).

When velocity is thore than tequired for transportation of matetials
brought into sub-grade channel, flowing water may scour a chantel bed,
depending on the strength of the materials it is composed. Lane also
discussed the relationship between the velocity on the sides and that at the

bottom. He contended that the ration between velocity acting on the sides and

15



that acting on the bottom was a function of the ratio of bed width to its depth.
Width: depth ration (if high =100) increases velocity at the sub grade (bed),
bed velocity decreases with bank velocity as the gets smaller (if w: d=5.0).
Width: depth ratio is always requited to bring about propet ratio of velocity
acting on the bottom to that acting on the sides to obtain a stable. Fine, friable
bed load material will require a very high velocity along the bottom to
transport the bed load. Therefore the ratio of the bed velocity to the
petmissible side velocity can be smallet and so a lower width: depth tatio will
be tequired. Schumm (1971) contended that the width ratio (F) is depehdent
on sediment load (in). He explained that the width: depth ratio of streat
channel (F) will be related to the amount of batnk full (abf) and the amount
and type of debris storage in the channel.

Leopold and Maddock (1953) using stream cross-section with equal
discharge frequencies, advaticed that width, depth, velocity and suspended
load increase downstream with discharge in a following tmanner.

W =aQb
D =cQf

V =kQm
Whete,

W = width

16



D = depth |

V = velocity

Q = discharge
a, ¢, k, = constants
b, f, m = exponents
Values of which vary at the different ctoss-sections.

The stable channel adjusting dimensions, gradients, patterti and shape
rapidly and progressively to changed condition. Morisawa (1968).
Olofin (1982) confirimed the assertion of Schumm in his study of Tiga Dam
and concluded: That “Chantiel and alteration of cascade chanhel have led to
the formation of flood plain from depositiont of suspetided load at post-datn
peak discharge has been deposited to fortn a silt and clay (post-dam) layer of
about 12c¢m thickhess”.

Ologe (1973) in explaining the contrasts in channel patterh between
the lower Kaduna and the lower Gbako that are highly situous and braided
tespectively was quoled saying braiding is best suited in tivers with

heterogeneous load while meandering was of homogetieous and fine textured.
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CHAPTER THREE
DATA AND METHODOLOGY

3.0 INTRODUCTION

The method used in this study ate discussed based ot the method of
analysis describe below.

As already stated in chapter one, the main approach to the study is the
one adopted from Chorley and Kennedy (1971) khowh as “systetn apptroach”
This main focus has largely deterimined the type of explanation sought in this
study. It must be remembetred that Harvey (1969) based on suggestion of
geomorphologies before him, and give types of explanatio;i it geography as
coghitive description, Morphotetric analysis, ahd cause and effect analysis.
3.1 DATA SOURCES

There are two principal soutces of data fot any research project, which
are:

i Existing data, either directly available in tumerical fotrth in libraties,
offices, or inditectly available as potential data on map, ait photography, atd
(these days) satellite imageries,

ii Empirical data gathered in the field by the researcher it the present

wortk existing data on the study area.

18



iii  The terrestrial photographs taken during the wet and dry seasot petiod
covered the study area. Such as velocity of the flowing watet and ascertain
the erosion of both season, the photographs shown different humat activities

along the channel the vegetation and the channel charactet.

3.2 RECOGNISANCE SURVEY

The terrestrial photographs were taken during the wet ahd dry months.
Human activities along the channel where highlighted especially farming
during the dry season period this has resulted it the destruction of the

vegetation along the flood plains of the River Bosso. |
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The character of the channel was also highlighted to show the
downstream effect of the drainage, which has manifested itself in a vegetative
way. The increase in the width of the River channel has also been indicated
as a result of bank erosion and consequetit deposition of the eroded matetial
into the channel, which are transpotted away from the soutce. However, thete
is a syndrome of ecological successions in the channel, which it is observed
that fern and mosses (Algae) predominates also grasses, weeds, water lilies
are prominent flora in this channel, which extending all the length of the
drainage system.

Field observation was embarked upon to give first hand information
about the study area, downstream location of F.U.T., Minna drainage system.
The observation was base on the aim and objective of the tesearch work. The
field observation was conducted in 2002/2003 dry and wet season. The level
and extent of land degradation was also observed which btought about
erosion activities along the downstream location of the River Bosso.
Measurement was also taken for both width and depth ih the dowtistreat

location.
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CHAPTER FOUR.

ANALYSIS AND DISCUSSION OF RESULTS.
4.1 INTRODUCTION

This chapter presents and analyses the data on the effect of the
drainage basin on the channel cascading system in the study area.

The specific ait of this research project, stated in chapter ohie as
follows.

To assess the effect of the Bosso chanalized River in the Federal
University of Technology, Minna on the cascading system of rivet Bosso
downstream. The methods employed for the investigation and data analysis
have been discussed in the preceding chapter. Essetitially the streat flow has

been regulated this was the action of the ruhning watet. The stream at
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Federal University of Technology, Minna has beeh protecting to elimihate
erosion and deposition of debris.

Most of the loads carried through the tipstreatn chantiel are deposited
along the downstream chantel that is hampeted by low discharge velocity,
cortosion activationi and chantiel cascading. The channalization of the
stream by surface runoff is a clear indicator of depositional activities goitig on
along the stream. Though the up streatn was channalized and ptotected, the
ecological in balance created by the concretization has tot been considered in

the downstream, because of the shift in human activities from the upstream to
the downstream, the ecology of the area has been distorted. The pressure on
the stream dowtiward has been increased. Becatise of the chantielization up
stream, at Federal University of Technology, Minha draihage systetn, its flow
had been increased to carry most particles down stream. The end of the
channelized drainage is chatacterized by erosion activities. It has also been
deepened by erosion while the edge is collapsing and cascading one is aware
that the changes highlighted in this chapter are genetally expected and that
literature is rich in speculative and references to such changes is pethaps the

main contribution of the answer to the first question of the study.
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It has been seen in the last chapter that the construction of channalysis
drainage have affected the discharge and channel flow tegatively in the

downstream area of River Bosso during the wet seasot.

42 THE LOW TERRACE GULLIES ALONG RIVER BOSSO.

The final data in relation to the measuretnent of the motphotietric
properties of the ten low terrace gullies identified it the drainage basin are
presented in Table 4.1 and the tmean dimensions of the ten low tettace gullies

are presented in the table.

S/NO WIDTH DEPTH
1 8.54 225 .
2 10.30 2.27 \
3 12.25 2.24
4 12.40 2.26
5 12.45 2.27
6 13.99 2.29
7 14.00 2.26
8 14.20 2.26
9 14.35 2.27
10 15.26 2.27
Total 127.74:10 22.64:10
Mean 12.774 2.264
TABLE 4.1

Depth and width of the low Terrace gullies along the drainage basih

of River Bosso in meters.
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From the table above, it will be seen that although the final data
trepresent conditions for the 2001/2002 dry season, they are the actual
dimensions for most of the gullies in 2000/2001 dry season. This is so
because incision had ceased before the 2002 wet season it sotne of the gullies
and by the 2001/2002 dry seasons, vegetation had grown all over the profile
of the most gullies within the low terrace area. The meati gully mouth depth
has increased in the downstream area. And the width has inctease with about
12.77m.

The study area indicates that initial atd rapid iticision thost have
follows the loweting of the drainage down streami channel. As a result, the
low terrace gullies along the River Bosso have titidetgotie a phase of
iticision, which has yielded an iticrease in the mean depth of the gully thouth
to 2.26M from 2000/2001 dry season Morphology ot the low tetrace and
formed alluvial fans at the edge of the channel. In tmany cases, including
gullies, which do not form part of the original samples, the gullies have been
extenided ovet the parts of the channel near their original mouths, cutting into
the form channel deposits.

Table 4.1 illustrates these result as well as other characteristics of the
low terrace gullies along the Bosso River (at the 2001/2002 dry seasoh). The

system structure is a control system resulting from the manipulation of man 1
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shows a time when vegetation had not appeated either oh the chantel or at
the gully mouths. This has tesulted inh a different set of inter-relationship
among the components of the system. Which makes the component decide
positively for gully erosion, but negatively against the storage of debris and
water. Further, the inputs from the gully side increase because of the falling
mean of the water table in the valley side areas, which results in the
withdrawal of part of the soil moisture. It appear depth of iticision increases
in the gully down stream of Bosso River due to the coticretizes upstreat of

the channel.

43 EFFECT OF THE DRAINAGE SYSTEM ON THE CHANNEL
MORPHOLOGICAL DEBRIS
It has been stated earlier that the chattiel of a rivet and its dischatge
constitute a process tespotise systemn, which is ati opet systeti whete the
discharge is at sotnie variable and the debris storage of the channel. This is
particularly true of alluvial channels which ate free to adjust dimension, shape

and gradient in response to hydraulic change (Schumm, 1977) In otdet to

iflove towards steady states (Langbein and Leopold, 1966). From the above

facts concerning the hydrological vatiables of Rivet Bosso cati be obtaitied
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The discharge has an overall negative change as result of the cotistruction of
the Federal Univetsity of Technology Minna drainage system. The debris
entering the channel downstream of the drainage system has undergote some
modifications, though the direction of the initial modification has not been
determined. For example, it has not been shown weather the tempotraty
increase in the debtis. Input from valley side slopes at the time of gully
incision was equal or not, to the amount of sediment trapped it the
downstream drainage basin. What is certain, however, is that the final
modification in sediment transport downstream of the River Bosso, aftet the
initial incision has ceased, is a negative change.

These changes in the ceaseding input must affect the motphological
and other compotents of the chantel because the chahtel of the Bosso River
was an alluvial type. More ovet, it has beeti argued that discharge is an
independent variable that largely detertnines the size of stream chantels and

their morphometice propetties (Schumm 1971a p. 4.22).

44 DOWNSTREAM MORPHOLOGICAL
CONSEQUENCES OF RIVER CHANNELIZATION IN

BOSSO.
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The effect of man on rivers and rivet chahnels has been wide spread it
Nigeria throughout the period of habitation, but it is otly sitice 1970 that the
geomorphological study of tiver has been increasitigly coticethed with
channel adjustments which are of significance in telation to practical
problems. This has arisen because of the extefisive distribution and it thany
cases the intensive nature of environmental problems atid because of the
realization that geomorphologist can extend and understanding of the fluvial
system. Although engineers have acknowledged direct effects of engineering
structures for many yeats, the more widespread effects of these structures
were less well appreciated. Connectively in the fluvial system means that
repercussions of any man. Induced change at any given location cah be
transmitted over a wide area, especially in the downstream direction.
Geomorphological research during the last decade has revealed a series of
effects upon river channel morphology which can persist for very
considerable distance of River channels (e.g Petts 1980).

This reseatch indicates that downstream consequetices cat be divided
into those effect associated with constructioti, and charactetized by the
release of excess amotnt of seditient, and those which occut duting the yeats
following completion of the drainage system it respotise to chatiges it the

frequency and magnitude of discharges.
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A study was also tade of the significance of dowhstreat sedittentatiot
to the channel motrphology, and the exact locatioh of deposits was foutid to be
conditioned by a number of factors. Sedimentation was gteatest at the
downstream of the draihage system declining with distance downstteam,
while at a more detailed level deposition was found to be at a taximu in
areas of least velocily. There is no evidence to suggest that deposits sutvive
and Persist as long-term morphological features well after the period of
construction since they are typically unstable. Beitg composed of
unconsolidated silt. Survival of the material appears to be determitied by the
hydrological condition prevailing at the time of construction were foutid to
important since flow determined the amount of sediment released. Frequently
this downstream trend was distorted by trees, roots which had locally
restricted bank recession, thus causing the erosion to be selective. A futther
type of channel change observed at a number of sites was the accentuated
erosion of the outside bends, but with out the associated point bat the position
chatacteristic of natural plan form change. The length of natural channel over
which erosion had taken place ranging from a minitnum of 80t on the River

Bosso to maximum of 160m for the River Bosso.



4.5 GENERAL ENVIRONMENTAL EFFECT OF

CHANNELIZATION.

Channel straightehing leads to ah immediate itictedse ifi bed pradient
ahd may result ih a natural deepening and widehing of the channel
downstream location. Losses of habital resulting frotn straightenifig can be
substantial, reduction it the length of a low land reach of the Bosso River,
increasing the flow carrying capacity of a rivet channel geterally results it an
increase in flow velocity and this may have direct ecological itplications it
stream since maty aquatic organisms have specific requitetent of water
velocity. In addition to local increases in amplitude of river flows resulting
from channelization, such effects may also be thanifested in reaches
downstream of the engineering scheme, broadeting the area of ecological
disturbance.

Where Channelization in up land rivers results i a simple trapezoidal
shaped channel the immediate effect is to produce a channel devoid of typical
pool-riffle sequences and without vegetation ahd in stream cover, which may
be of considerable importance to many otganisms. In a national system,
chatinel width and depth are also adjusted to flow tegitne, probably to

bankfull discharge and its recurrence interval, and ahy destruction of this

equilibrium may lead to the erosion of bed atid bank material, with elevated
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cohcentrations of suspended materials it the watet column and subsequent
sedimentation.  In particular, the temoval of bank-side vegetation and
decteased soil stability ate likely to lead to inctease in sediment loads to
rivers.

The removal of shading bank-side vegetation, for access by machinery
or in order to reduce frictional effects, may lead to in-stream temperature
change, as can changes in water depth, since most streams receive theit chief
source of energy in the form of allochthonhous organic mattet, often as tree
leaves and terrestrial invertebrates associated with tree canopies, losses of
bank side vegetation may also substantially reduce energy flow i the aquatic
system. Additionally, the loss of trees, scrub and vegetation and the general
disturbance during channelization is likely to have a substantial effect on

birds and mammals and the predominant vegetation.




Plate 1:

Plate 2:

The drainage channel that cut across the Bosso camus of F.U.T, Minna,
Was concretized to protect the Bank against collapsing.

The flow of the channel during wet season, that cut across
the Bosso Campus of F.U.T. Minna.



Plate 3: Down stream location showing areas liable to bank erosion.

Plate 4: Gully erosion in the down stream due to human activities
In the down stream location.



Plate 5: Dry season low flow pattern April, 2003.

Plate 6: Down stream location showing human activity excavation
of sand during the dry season period.



Plate 7: The mouth of a gully erosion during the dry season
November, 2002.

Plate 8: Material transported from the up stream to the down stream
location that is debris deposit.



Plate 9: Low terrace gullies along F.U.T. Minna drainage system
(that is thick gully floor vegetation).

Plate 10: Measuring the depth and other morphometric variables of F.U.T.,
Minna channalized drainage system.
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Plate 11: Wet season Bank Full flow pattern June, 2003.

Plate 12: Gully erosion in the down stream due to human activities
in the down stream location. '



Plate 13: The down stream location showing the meadering pattern
in the channel of river Bosso.

Plate 14: Down stream location showing the alluvial deposit pattern.



CHAPTER FIVE

5.1 SUMMARIES, CONCLUSION AND RECOMMENDATION.

The discussion so far should have made it clear that the change
measured in the variables of the Bosso River fluvial systetit ate cotisequent on
hydrological changes caused by construction of the draitiage, particularly the
dowh stream of the Rivetr Bosso. The upstream was chatinelized and
coticretized to center for both particles coming it ahd going out. It was
graded to avoid deposit and erosion. These erosion and depositional
activities are transfetred downstreamn. The tegulation upstream is affecting
the downstream by regulation of flow that has lead to meandeting.
i Land pressure that was supposed to be shatred by both Federal
University of Techtiology, Minna drainage system atd the downstteatn are all
transferred to the dowtistream, thereby creating a lot of ptessure on the land
and creating more erosion problems.
i The banks of the downstream have also expetietice land ptessure and
different cultivations that is also leading to increased erosion ahd land

degradations.

52 CONCLUSION
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It is obvious from the teseatch to see the ithpact of chahnelization of
the Federal University of Technology, Minna drainage systetn on the
downstream. The downstream is facing great problem of pressute that is
leading to erosion and deposition. Due to the discharge velocity of the
running water in the channel, which is widening, the chantiel of the

downstream location.

It could be concluded that most of the stream flow activities, huthan
activities and stream morphologies are concentrated at down stream as a
result of their shift from the upstream. Channelization has ditect impact on
riverine birds and, where such works are related to land drainage schetnes,
changes in water status of the catchment and subsequent land used
substantially reduce areas ‘managed’ rivers support fewer species at lower
densities than adjacent natural reaches.

Channelizatioh often devastates bank side tree and ground cover
though there are few objective studies of such effects. These is iticteasing
awareness of the need for engiheering schemes to be tote sensitive to the
ithpottance of this bank side habital. Thete is an utgetit ieed to docuttent the

exceedingly rich vegetation charactetizing rivet banks.
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Aquatic vegetation forts an intimate patt of the ecology of tivers and

stream yet the effects of channelization o it-stream vegetation are pootly

documented.

53 RECOMMENDATIONS
Following the result and conclusions of the teseatch one would watit to

thake the following recommendations.

1. The downstream should be ptrotected against humah activities
endangering the coutse of the river and ecological species.

2. The tefuse dumping and excavation of sand along the river flood plain
should be discourage against the occurtence of flood which could be
felt much downstream than upstream.

3. The rate of deposition and erosion of the atea to be studied, while
intensive awareness should be address, on the change of the river

course.
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APPENDICES

A GLOSSARY OF KEY TERMS USED IN THE THESIS

Systems language (see also charley and Kennedy, 1971, Particularly,

Chapter 1.
Cascade - The mass and energy that fuss (“Fall”) through a system e.g. water,

sediments. e.t.c.
Cascading system - A systeth composed of a chai of sub systems of
cascades which.

Has both spatial magnitude and geographical location. The systetn is
defined by the path followed by the throughput of enetgy ot mass; e.g.
sutface, runoff, ot the hydrological cycle.

Motphological system - a system comptising formal geotetric) atid static
properties

Integrated to form a tecognhizable patt of physical reality, it conisists
putely of a network of structural telationships among the componett patts;
e.g., the valley - side slope, or the hydraulic geotnetry (Chantiel ditnensions).
Process - tespotise system - A system formed by the intersection of
tnorphological and

Cascading system, it tepresents the linkage of at least one

morphological and ohe cascading system, demonstrating, through a comtton
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component, the manner in which fotin is related to process e.g., the river

channel and its discharge.
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