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Abstract

As a natural open system, in a drainage basin, there is water flow and balanced channel characteristics. In a
manipulated channel system, however, according to Mrowka (1974) and Schumm (1977), the water flow is made
under control that induces dynamics in channel characteristics. In this paper, attempt is made to uncover how
channel project is caused, nature of the new forms of channel cross-sectional area, shape, sinuosity, and gradient,
as well as flood-plain characteristics. It also covers the peculiar transformation evolved as drainage basin system
is changed to channel project. Consequently in the paper, two tasks involved were explained. These are
significant channel re-construction, and redirection of stream flow as relates to developing water terrace in the
savanna zone of Nigeria with the increased channel project dated back 1970s (Olofin, 1980). Specifically, the
paper drew considered the physical characteristics of the natural channel of River Suka in North Central Nigeria

and the manipulated system or the new face of the drainage basin project of the Kano River, Nigeria used to
structure the Tiga dam that involved downstream channel adjustments
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Introduction

There is water flow and balanced channel characteristics in a drainage basin of a natural open system while
natural water flow is made under certain control that induces dynamics in channel characteristics of the water
flow by new control project or redirection that bring on some active changes in physical channel characteristics
to form a manipulated channel system or channel project, as further explained in Mrowka (1974) and Schumm
(1977),. Under this, as channel project is caused, theré are new forms of channel cross-sectional area, shape,
sinuosity, and gradient, as well as flood-plain characteristics. The transformation of drainage basin system to
channel project involves peculiar two tasks. These are significant channel re-construction, and redirection of
stream flow. In the savanna zone of Nigeria since the 1970s (Olofin, 1980), the project had been on increase
specifically in the control of the Kano River to form the Tiga dam that involved downstream channel
adjustments. -

In research, training and resource development, there are growing interests in adjustments of
hydrological cycles, stream morphology and channel dynamics as detailed in works of Anderson, (1970), in
changing channel morphology and hydraulic geometry of stream channels (Troxell and Leopold, 1971, Knox,
1977, Knight, 1979, Morisawa and Vemure, 1976, Morisawa and Laflurem, 1979, Ebisemiju., 1989). Efforts sufch
as these simply constitute disturbed watershed resulting from both morphologic and hydraulic vapable alteration
(Simon, (1992), Simon and Hupp, (1992), Church, (1992), Pizzuto, (1994), and Elliot and Gyetuai, (1999). _

To ensure judicious resource management, a new brand of environmentalism is.needed for ;{roducnve
quality of the environment in Mikesell, (1974) and Mrowka, (1974) several ways in which man manipulates a
drainage basin have been identified.

Literature Review _ _

Alan (2002) used quantitative relationships describing the nature of surface dre_unage networks which have been

used to formulate flood characteristics, sediment yield, and the evolution of basin morphology. : .
According to Leclair (2004), recent research on morphodynamic models fo‘r bedform-dominated rivers

has strongly indicated the need to improve our knowledge of the nature of dune height and trough-scour depth

variation in time and space. : :
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educe the effect by using large stones and concrete reinforced materials to cover
some of the areas affected by the artificial erosion activities. Other additional informal changes in the drainage
such as soil excavation from the river bank during the dry season for use in house c:nstruction, caus:s
destruction of the environment with negative effects on the drainage system. On causes of the serious
environmental degradation, there is a grievous effect on the drainage system that aggravates solution to erosion
and flooding.

Project approach in morphology manipulation

A system is a phenomena which are free to assume variable magnitudes that exhibit discernable relationship with
one another and operate together as a complex as observed by some observed patterns such as (Chorley and
Kennedy, 1971). One of the most commonly described systems is the global hydrological cycle, in which the
movement and storage of water in its various forms are analyzed. Its various components such as rainfall,
evapotranspiration, and runoff are functionally interrelated at a global scale. However, this global system can be

sub divided into many similar subsystems and, thus, it is feasible and often useful to examine the hydrological
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Inter-unit scarp of Natural River

The scarps slope toward the channel with characteristics of slope angles of the natural river particularly an urban
river in Nigeria, the Tiga river located in North Central region, is specified as in figure 1.1, that in certain areas,
the scarps are overcuts and made in slope profiles associated with the scarps and the gully sides in the upland
areas of the river side. All the scarps, including the storm channel wall, are expccted_ to recede backwards
‘ through gully processes as described by Ologe (1972) and Oloﬁp (1?78), the:reby increasing the areal coverage
‘ of one land unit at the expense of the other and the rate of recession 1s not uniform, However, rates of 1.2metres

at an average active gully-head area are common (Yunusa, 2006).
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Figure 1.2 Model of the low terrace gully process of the Suka River for pre and post channelization
Source: Centre for Climate Change and Freshwater Resources, FUT, Minna, 2010
The cascades include rainfall runoff with its sediment load, through flow and stream discharge. The
function of the upper valley-side gully is to pass energy and mass on to the low terrace gully when the angle of
response (a regulatory variable) is exceeded. Both water and debris may remain relatively immobile at certain
angle of response, but when the angle is exceeded, they will be on the move to the next system. The gully-side
also allows energy and mass to pass on to low terrace gully on the surface, when infiltration capacity is low, as
through flow or spring flow, when soil moisture (soil storage) exceeds the soil capacity. The function of the main
channel is the regulator which provides in term of stage which regulates the level at which the output from the
Jlow terrace gully enters the main channel and decides whether the gully discharge should erode or deposit
store).
( ) The low terrace gully is the principal system in figure 1.2. It is composed of the runoff cascade (Q),
debris cascade and storage (Qs and m), and geometric properties which include hydraulic ratios (H.R) or mean
depth, width (w), and shape (Sh). Its internal regulatory components include the height of gull)( mouth above the
bed of main channel (Hg) and the gradient of the gully floor which together with HR, determine the amount of
erosion (GE), or of storage.

From the model, it can be confirmed that if the stage (HR) in the main channel system should make

positive rise, the low terrace gully will be inundated as debris and water storages increase. Evcntua{ly,
throughput the reduced negative change in output to the main channel as “ell as in output, th-e upper-valley-side
gully and the gully-side slope system will be checked. Opposite reactions are to be expected if the stage showed

fall, as it will downstream of channel.

Intent and targets of manipulnte(i drainage system : .
The intent of any manipulated drainage system to cause chages and control the effects of channelized drainage

system on natural channel morphology downstream of the natural River.
The targets are:,

10
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Conclusion
In conclusion and with respect to the s

. pecifics of )
discussed above, the following settlemen both natural and manipulated river channel characteristics

ts should be m
1. There should be adequate information wn :luedon the affected (natural) river.
movement direction, the area river and channel )’coarea }g.geographlcal) location, the area the river
characteristics. Equally, there should informati sl fca’ boundaries as well as natural resource
- fall mation on climate of the river area i
rainfall, at least five years water flow discharges, as well as kn D reopes cllamonion
the river. Erosion history of the affected river la:nd s atstemO\a;}c}(lige of the naturgl erosion process of
river and uses are also required. E Sl wadesaia A L O
2. Also, there is the need to i
e k.now. the geology of the area in respects of river underlying complex, rocks
an SO]&' sef 1 information is the nature of the vegetation of the area including shrubs in tht;
surroundings i isti ed
ipi gs, o:lzstry, Frees, et cetera. The relief charact.e'rlsues of the area are required in respect of the
ee-dimension guahty of the surface, and the identification of specific landforms. There is strong
need to acquaint w1t¥1 the soils of the area resulting from the interaction between the climate, flora and
fauna, parent material and geomorph{c factors that occur over varying period of time. They are,
thercfpre deve_loped fro'm the Precarr_lbnan basement complex rock comprising granite schist, gneiss and
amphiboles. Since the river channel is hydrological, there is the strng need to know some facts about the
hydrological history of the river.
3. Most importantly, the specific fact is required about the river channel. These include: the volume of
p y p q : . :
water in the river, its controlling situations, the amount of water or rainwater that infiltrates into the

ground that depends on the topography.

Reéommeﬁdation(s)
There should be appraisal of the effects t
of climatic variables which pre-exist between

he human manipulation of a drainage basin could have on the stability
the variables of land and that of water in an affected basin.
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