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Original Research Article
Morphometry and Flood in Small Drainage Basin: Case Study of Mayogwoi
River Basin in Jalingo, Taraba State Nigeria

Abstract

Drainage basin morphometric information is very arignt in any undertaking to control
incidence of flooding in an area. In the presenidgt morphometrc analysis using remote
sensing and a GIS techniques have been carriedooexamine the flood potentials of the
Mayogwoi river basin. The Mayogwoi basin is a smiadisin. The pattern of this basin is
dendritic. The values of bifurcation ratio (2.46)cularity ratio (0.64), elongation ratio (0.66)
and form factor (0.35) indicates that the basim@derately circular and somewhat elongated.
The length of overland flow of the basin is 1.2%icating matured topography and low surface
runoff in the study area. The low drainage den@it¢km/knf) and low stream frequency (0.11)
is indicative of low relief, low surface flow, higimfiltration and consequently low flood
potentials of the basin. The basin has a low ret¢ib (0.074) and low relative relief (2.38)
indicating low relief and gentle slope. The resilthe findings also shows that the basin has a
short basin length of 32.2km indicative of highbarces of the basin been flooded after heavy
rainfall of short duration. Consequently, the reshlows that there will hardly be enough water
supplies to support large scale water resourcela@vent prospects particularly irrigation and
hydropower project in the basin except with inteasilevelopment of land and water resources
of the basin. Thus, high intensity of rainfall squired for the generation of flash flood in the
drainage basin because of its relatively smallrbasze. The morphometric parameters of the
basin therefore suggest low to moderate flash 8cdthnces and high potential of groundwater
aquifers recharge. Thus, heavy rainfall is the mogtortant flash flood - causing factor,
followed by morphometric characteristics and lasdauin the basin.

Keywords. Basin, Dendritic, Drainage, Flood, Mayogwoi, Morpinetry.

I ntroduction

Drainage Morphometry is defined as the measurenagit mathematical analysis of the
configuration of the earth’s surface and of thepghand dimension of its landforms [1].
Morphometric analysis is significantly used for ieais small river basins and sub basins in the
various parts of the world [2, 3, 4, 5, 6, 7, 8Jofdhometric parameters such as drainage density,
stream magnitude, and relief ratio are practicahsuees of flood potential in small drainage
basins. Most authors have defined flood potentialag shape indices [9, 10]. Others have used
both morphometric parameters and shape indicesl 113, 14, 15]. In Nigeria, similar studies
have been carried out which include those of [16,18B, 19].

Drainage basin has been seen as the fundamentalldyid and geomorphic areal unit through

which the precise description of the geometry afifarms could be harnessed as data could be
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collected, organized and analyzed [20]. The dranhgsin analysis is important in any
hydrological investigation like assessment of gawater potential, groundwater management,
pedology ancenvironmental assessment [21]. Morphometric stutfiethe field of hydrology
were first initiated by [22, 3]. The morphometribatacteristics of drainage basins have been
studied by many scientists using conventional nasH@, 4, 23] and Remote Sensing and GIS
methods [24, 25, 26, 27, 28]. Remote sensing tgclesi using satellite images are convenient
tools for morphometric analysis [29]. The satellteremote sensing has the ability to provide
synoptic view of large areas and is very usefulamalyzing drainage basin morphometry.
Remote sensing data can be used in conjunction @ativentional data for delineation of
ridgelines, characterization, priority evaluatigmpblem identification, assessment of potentials
and management needs, identification of erosiomerareas, evolving water conservation

strategies, selection of sites for check dams asérvoirs etc [30].

This type of study has not been carried out on RMayogwoi. No segment of the basin is
gauged and information on the drainage systemng searce as not much research work has
been carried out in this direction. It has beereoled that there is relationship between drainage
basin morphometric parameters and flood potentixiainage basin morphometric information
is very important in any undertaking to controlidence of flooding in an area. In this study,
basin morphometric parameters using GIS was useekamine the flood potentials of the
Mayogwoi basin. This will provide information abdilbwods in the drainage basin. The data on
the drainage basin morphometric parameters wilaeoé the management of flooding in the
area.

Description of the Study Area

River Mayogwoi is the major tributary of River Landle in Jalingo LGA, Taraba State, Nigeria.
The drainage basin is located between latitud¥®’8to P05’'N and longitudes P15’ to
11°35’E (Fig. 1). River Mayogwoi takes it sources frtime hills in Yorro LGA and flow through
the northern part of Jalingo metropolis. The riflews for a short distance of 36km before
emptying into the Lamurde basin at Magami wardalingo town. The area is characterized by
sub humid climate with well defined wet and dry sea Average rainfall is about 850rfim
annually and mean temperature of°G0 The study area falls under the guinea savanna
vegetation zone characterized by grasses inteexpevgh tall trees and shrubs. Some of the

trees include locust bean, sheabutter, eucalyptdssigk cotton tree. Geologically, the drainage
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basin consists of cretaceous rocks of Bima sandstormation with isolated flat-toped hills.
Greater parts of the basin consist of scatterechaets of highly metamorphosed sedimentary
rocks and diverse predominantly granitic and plitonasses generally known as old granites
[31]. Soils of the basin are ferruginous tropicails derived from crystalline acid rocks of the
basement complex. The basin is drained by ephemegeak that have been affected by flash
floods in the past few decades. The basin wasteffemy heavy rainfall and flash floods ofi 7
August 2005 and 11 August 2011 [32, 33] suggesting high possibilitief flash flood
occurrence. This suggests that the possibilitieBash floods have increased from an event per
30 years to an event per 6years in the area. Tdusd gprobably be attributable to climate
changes and global warming [34].

M ethodology

The data used in this study includes field gendrat@ta and data derived from topographical
map as well as Etm+ (2015) and Shuttle Radar T@mige Mission (SRTM) data was obtained
from the United State Geological Survey (USGS) mibopen resources. The map of the study
area was obtained from the Taraba State Bureawwod land Survey. Satellite images of Land
sat 8 were used as base map for the GIS techrildueeimages were acquired on™®larch
2015 and the projection type is UTM and spheroM/SS 1984. The datum is the Minna datum,
UTM zone 32N and the pixel size is 15 meter. Morpktric analysis and prioritization of basin
was based on the integrated use of remote sensth&ES technique. The drainage map of the
study area was prepared using geo-coded data aified/&vith survey of Jalingo toposheets no.
193, 194, 195, 214, 215, 216, 235, 236 and 23featea at 1:50000. The toposheets and
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Fig. 1 Location map of the study area

satellite data were geometrically rectified andrgérenced to World space coordinate system
using ERDAS IMAGINE 9.2 software package.

After georeferencing, on-screen digitization precegas carried out to extract the stream
network according to their order following [5] stra ordering technique. The entire drainage
segments were digitized as lines separately fan eader [3]. Digitization work was carried out
using Arc GIS 9.2 software. The attributes weragaesl to create the digital data base for the
drainage layer of the river basin. The map showigdrainage pattern in the study area (Figure
2) was prepared after detailed ground checks wi#g Gurvey on channel networks. Image
interpretation comprises data derivation from magalysis, map work, computation from
topographical maps and satellite imageries pertgino different components of the drainage
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basin morphometric parameters in the study area.Afrba (A) and Perimeter (P) of the drainage
basin was calculated using measurement tool optfoArcGIS version 9.2. Morphometric
parameters such as linear aspects of the drainetgernk: stream order (Nu), bifurcation ratio
(Rb), stream length (Lu), and areal aspects ofdtlagnage basin: drainage density (D), stream
frequency (Fs), texture ratio (T), elongation rgfRe), circulatory ratio (Rc), form factor (Rf) of
the basin were computed. Various morphometric patars of the whole basin were calculated
based on literatures [2, 3, 5, 9, 35, 36].

Results

The various morphometric parameters of the Mayoguwar basin have been computed and
summarized below. The result of the study show thatstudy area is a fourth order drainage
basin. The stream network shows a dendritic pattadicating the homogeneity in texture and
lack of structural control.

Linear Aspects
Stream Order (Nu)

The first step in drainage basin analysis is temheine the stream orders. Stream order has been
defined as a measure of the position of a streatineiierarchy of tributaries [36]. Hierarchical
ordering of streams is necessary to understantiyieodynamic character of a drainage basin.
In the present study, the various stream segmentbeodrainage basin have been ranked
according to Strahler's stream ordering system. ofdiog to [5], the smallest fingertip
tributaries are designated as first stream orddreid/ two first stream order meets, a second
stream order is formed; where two second streararareets, third stream order is formed and
so on. The study area is a fourth order drainagel{&igure 1). The total numbers of 40 streams
were identified, of which, 30 are first order strea 7 are % order, 2 are "8 order and 1 is
indicating A" order streams. The trunk stream through whickiatharge of water and sediment
passes is therefore the stream segment of thedtighder. River Mayogwoi which is the trunk

stream in the study area is of the fourth order.
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133  Fig. 2 Mayogwoi River basin
134
135 Tablel: Stream Orders, Stream Number, Stream Length in the Mayogwoi River Basin
SINO | Stream | Stream Total Stream | Mean  Stream | Bifurcation
order Numbers Length (km) | Length (SL/SN) | Ratio
1 1* order | 30 78.8 2.63 4.29
2 2%order | 7 42.3 6.04 3.5
3 3%order | 2 20.1 8.9 2
4 4"order | 1 6.9 10.05
136
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137  Drainage patterns of stream network in the basire H@een observed as mainly dendritic type
138  which indicates the homogeneity in texture and latikstructural control. The total number of

139  stream segments is found to decrease as the sbrel@mincreases in the basin.
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Stream Length (Lu)

The total length of individual stream segments atheorder is the stream length of that order.
Stream length measures the average (or mean) leofgdn stream in each orders, and is
calculated by dividing the total length of all stnes in a particular order by the number of
streams in that order. The numbers of streams bws orders in the basin were queried and
their lengths also determined and summed up in @3 environment. The stream length in

each order increases exponentially with increasirgam order as shown in Table 1.

Stream length is one of the most important hydrcklgfeatures of the basin as it reveals the
surface runoff characteristics. Streams of relétigenaller lengths indicate that the area is with
high slope [38] and finer textures. Streams withgler lengths are generally indicative of flatter
surface with low gradients. Stream length is a legi@n of the chronological developments of
the stream segments including interlude of tectahsturbances. Usually, the total length of

stream segments is highest in first stream ordeiglacreases as the stream order increases.

Mean Stream L ength

The mean stream length is a characteristic propelfyed to the drainage network components
and its associated basin surfaces [5]. The meaarstiength is calculated by dividing the total

stream length of given order by number of streanmat order as shown in Table 1.The value for
any given order is greater than that of the lowdepand less than that of its next higher order in

the whole drainage basin.

Bifurcation Ratio (Rb)

Bifurcation ratio is related to the branching pattef a drainage network and is defined as the
ratio between the total numbers of stream segnwnise order to that of the next higher order
in a drainage basin [36]. Bifurcation ratios usyiafinge between 3.0 — 5.0 for basins in which
the geologic structures do not distort the draingggtern [5]. The Rvalues of the study area
(Table 1) indicates that there is a uniform dea@eaghe R values from the first stream order to
the fourth stream order. The, fRalues in the study area ranges from 2.0 to 4.5@. Sum of all
the bifurcation ratios in the basin was dividedtbg number of bifurcation ratios to give the
mean bifurcation ratio of the basin. The calculateean bifurcation ratio for the study area is
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2.45; an indication that the study area is a lodlarea. This suggests that the study area has low

potentials for discharge compare to those of higthlareas with bifurcation ratio of 5.0 [3].
L ength of overland flow

Length of overland flow is defined as the lengthflofv path, projected to the horizontal, non
channel flow from point on the drainage divide tpa@nt on the adjacent stream channel [2].
Horton, for the sake of convenience, had takeo & roughly equal to half the reciprocal of the
drainage density. Overland flow is significantlyfemted by infiltration (exfiltration) and
percolation through the soil, both varying in tiraed space [39]. In this study, the length of
overland flow of the Mayogwoi drainage basin isSLKlometers, which shows low surface
runoff in the study area.

Areal Aspects

The areal aspects of drainage basin include diffeneorphometric parameters, like drainage
density (Dd), stream frequency (Fs), form factaod),(Birculatory ratio (Rc), elongation ratio (Re)
and length of overland flow (). The values of these parameters were calculatédesults are

presented in Table 2.

Table 2. Areal Aspects of Mayogwoi River Basin

S/No | Parameter Calculated value
1 Area (Sgkm) 366.2
2 Perimeter (Km) 84
3 Elongation Ratio 0.66
4 Drainage density 0.4
5 Stream frequency 0.11
6 Length of overland flow 1.25
7 Form factor 0.35
8 Circulatory ratio 0.64
9 Drainage texture 0.48
Drainage Area (Au)

The drainage area is the entire area drained brgans or system of streams such that all streams
flow originating in the area is discharged throwgkingle outlet. In other words, the drainage
area is defined as a collecting area from whichewatould go to a river. The boundary of the
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area is determined by the ridge separating wabexririig in opposite directions. The total area of
the Mayogwoi drainage basin is 366.ZkmBasin area has been identified as the most irapbort
of all the morphometric parameters controlling batent runoff pattern. This is because, the
larger the basin, the greater the volume of rdinfaitercepts, and the higher the peak discharge
that result [8, 18, 40]. The maximum flood discleapgr unit area is inversely related to the size
of the basin [41].

Drainage Density (Dd)

By definition drainage density of a basin is théakdength of the streams of all orders per
drainage area. Dd is expressed as the ratio dbthesum of all channel segments within a basin
to the basin area i.e., the length of streams perofi drainage density. It is a dimension inverse
of length [9]. Drainage densities can range fross lehan Skm/kfmwhen slopes are gentle,
rainfall low and bedrock permeable (e.g. sandsiontes much larger values of more than
500km/knf in mountainous areas where rocks are impermealipes are steep and rainfall
totals are high [42]. The drainage density (Dd}r# study area is 0.4 km/RmThus, in this
study, the drainage density falls less than Skri/lrhich indicates that the area has a gentle
slope, low rainfall and permeable bedrock. Gengrédwer values of drainage density tend to
occur on granite, gneiss and schist regions. Tl&srof the study area consists of highly
metamorphosed sedimentary and basement comples.rdobks may have influenced the low
drainage density observed in the drainage basmeflicts the land use and affects infiltration
and the basin response time between precipitatidndescharge. It is also of geomorphological
interest particularly for the development of slap@s the other hand, a low drainage density
indicates that most rainfall infiltrates into theognd and few channels are required to carry the

runoff.

Dd is a measure of the texture of the network, imdicates the balance between the erosive
power of overland flow and the resistance of sw@faoils and rocks. The factors affecting
drainage density include geology and density ofet&ipn. The vegetation density influenced
drainage density by binding the surface layer dows down the rate of overland flow, and
stores some of the water for short periods of tilitee effect of lithology on drainage density is
marked. Permeable rocks with a high infiltratiotereeduce overland flow, and consequently

drainage density is low.
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Stream Frequency (Fs)

The stream frequency (Fs) or channel frequencyaindge frequency of a basin may be defined
as the total number of stream segments within #sgnbper unit area [2]. The stream frequency
value of the study area is 0.11 indicating very kiveam frequency (Fs) which can be attributed
to the low relief and high infiltration capacity.h& low stream frequency of the basin is
indicating low relief and permeable sub surface emalt The existence of less number of
streams in a basin indicates matured topographye e presence of large number of streams
indicates that the stream is youthful and still engbing erosion. It is an index of the various
stages of landscape evolution. Number of streamsdoh order varied because of the
physiographic conditions of particular area. Botlues of stream frequency and drainage
density show that Mayogwoi basin has a low reliedl &y implication has a low response to

surface runoff and by implication low flood poteaiti

Drainage Texture (Rt)

[2] defined drainage texture as the total numbesttdam segments of all order in a basin per
perimeter of the basin. The drainage texture issiciened as one of the important concept of
geomorphology which shows the relative spacinghefdrainage lines [41]. Drainage texture is
on the underlying lithology, infiltration capacignd relief aspect of the terrain. The drainage
texture of the study area is 0.48. This shows ti@basin has a very coarse texture. Smith have
classified five different drainage textures relatedvarious drainage densities as very coarse
(below 2), coarse (2 - 4), moderate (4 - 6), fiGe @) and very fine (8 and above). Drainage
texture depends on a number of natural factors asatimate, rainfall, vegetation, rock and soil
types, infiltration capacity, relief and stage avdlopment. Weak rocks devoid of vegetative
cover produce fine texture, while rocks which aaedhand with vegetative cover produce coarse

texture.The higher the drainage texture, the more the digseand erosion in the basin.

Basin shape (Rf)

The shape of the basin mainly governs the ratehathmvater is supplied to the main channel.
Three parameters viz. Elongation Ratio (Re), Catry Ratio (Rc) and Form Factor (Rf) are
used for characterizing drainage basin shape, whiah important parameter from hydrological

point of view. The basin has an elongation rati®&, circularity ratio (0.64) and form factor
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(0.35) which indicates that the shape of the basjpresent oval shape tending towards
elongation. The oval basin tending towards elongaindicates that the basin will have a flatter
peak of flow for longer duration. Basin shape refiethe way that runoff will bunch up at the

outlet. A circular basin would result in runoff frovarious parts of the basin reaching the outlet
at the same time. An elongated basin having thketoat one end of the major axis and having
the same area as the circular basin would causdfrionbe spread out over time, thus producing

a smaller flood peak than that of the circular basi

Basin perimeter (P)

Basin perimeter is the outer boundary of the dgenaasin that encloses its area. It is measured
along the divides between basins and may be usad aslicator of basin size and shape [36].
The basin perimeter of Mayogwoi basin is 84 kiloengt

Elongation Ratio (Re)

Elongation ratio (Re) is defined as the ratio @ndeter of a circle of the same area as the basin
to the maximum basin length [38]. Values of elomgatratio ranging from 0 — 0.6 indicate
rotundity and low degree of integration within asipaand values between 0.6 and 1.0 assumes
pear shaped characteristics of a well-integratathedge basin [5]. The value of Re varies from 0
(in highly elongated shape) to unity i.e. 1.0 (e tircular shape). Values close to 1.0 are typical
of regions of very low relief, whereas that of @@.8 are usually associated with high relief and
steep ground slope [5]. The Re value of the stugy @& 0.66. The basin in the study area
assumed rotundity, tending towards pear shapecatidg more integration. It is a very
important index in the analysis of basin shape wiielps to give an idea about the hydrological
character of a drainage basin. Circular waterslaeelsnore efficient in the discharge of runoff.
They are at greater risk from flood hazard becalusg have a very short lag time and high peak
flows than the elongated basins. Elongated watdsshave low side flow for shorter duration

and high main flow for longer duration and are Iggsceptible to flood hazard.

Circularity Ratio (Rc)

The circularity ratio is a similar measure as ehldman ratio, originally defined by [6], as the
ratio of the area of the basin to the area of fhdechaving same circumference as the basin

perimeter. [36] described the basin of the cirgtyaatios of the range 0.4 to 0.5 as indicative of

11
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strongly elongated and highly permeable homogergaeogic materials. The calculated Rc
value of the study area is 0.64 which indicate$ tha drainage basin is less elongated and is
characterized by medium to low relief. Such drag;agstems are partially controlled by the
structural disturbances [43].

The value of circularity ratio varies from O (imd) to 1 (in a circle). The circularity ratio (Rc)
has been used as a quantitative measure for vswathe shape of the basin and is expressed as
the ratio of basin area (A) to the area of a ciféle) having the same perimeter as the basin [1]
[6, 5]. It is affected by the lithological charactf the basin. The ratio is more influenced by
length, frequency (Fs), and gradient of stream&abus orders rather than slope conditions and
drainage pattern of the basin. It is a significeatto, which indicates the dendritic stage of a
basin. Its low, medium and high values are indieabf the youth, mature and old stages of the

life cycle of the tributary basins.

Form Factor (Rf)

Form factor is the numerical index commonly usedepresent different basin shapes [9]. The
value of form factor ranges between 0.1 to 0.8. fbme factor value of the study area is 0.35
which indicate lower value of form factor and imabes that the basin is tending towards
elongation. The basins with high form factors (h8ye high peak flows of shorter duration,
whereas, elongated drainage basin with low forntofachave lower peak flow of longer
duration. The elongated basin with low form fadiwlicates that the basin will have a flatter
peak of flow for longer duration. The Smaller tredue of form factor, the more elongated will
be the basin. Flood flows of such elongated basiaseasier to manage than that of the circular
basin [15].

Relief Aspectsof the Study Area

Basin relief is an important factor in understagdihe denudational characteristics of the basin.
Relief is the difference between the maximum anaimmim elevations in the basin. The
maximum height of the Mayogwoi basin is 375m aralltwest is 175m. The relief of the basin
is 200m. The basin length, relative relief andefelatio of the study area is presented in Table 3.

Table 3. Relief Aspectsof River Lamurde

12
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S/No. Morphometric Parameters Result

1 Basin length 32.3km
2 Relative relief 2.38
3 Relief ratio 0.074

Relief Ratio (Rh)

This is a unitless measure of the overall gradesmbss a basin. It is calculated by dividing the
relief (H) of a basin by its length (L). Relieftise altitudinal difference between the maximum
and minimum elevation points in the basin. It isimportant factor indicating the denudational
characteristics of the basin. It is also an indicaff intensity of erosion processes and sediment
delivery rate of the basin [5]. Normally the relratio is inversely proportional to the drainage
area of the basin. The maximum elevation of thenbes375m, while minimum elevation is
175m, with differences in height of 200m. The retagio of the Mayogwoi basin is 0.074. The
relative ratio of the basin is low, which is chaedistics features of less resistant rocks. The low
relative ratio (0.074) is due to low relief and tderslope (Fig. 3). This implies low erosive
energy of the stream and less sediment loss frasnbidisin [36, 44]. The lower values may
indicate the presence of basement complex rocksathaxposed in the form of small ridges and
mounds with lower degree of slope [45]. Low relratios also indicate that the discharge
capabilities of the basin are low and chances @i water potential are good [46].

Relative Relief

Relative relief is defined as the differences imghtbetween the highest and the lowest points
(height) in a unit area. It is an important morpledne parameter used in the overall assessment
of morphological characteristics of terrain [3847] suggested to calculate relative relief by
dividing the difference of height between the hgihand lowest points in the basin (H) with
basin perimeter (P), thus relative relief = H/P.eTielative relief of the study area is 2.38.
Relative relief is calculated on the basis of hgihend lowest elevations and the data of relative
relief so derived are tabulated and classified thtee categories viz. (i) low relative relief = Om

—100m, (ii) moderately relative relief 100m — 3@Qand (iii) high relative relief = above 300m.

13
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Fig. 3 Profile of River Mayogwoi

Basin length (L b):

Basin length is the longest dimension of a basistprincipal drainage channel. The longer the
length of a basins, the lower the chances that auwdsin will be flooded when compared with a
more compact basin. The length of the Mayogwoirdrge basin is 32.3 kilometers. Basin length
(Lb) has been given different meanings by differemtrkers [36, 48, 52, 53]. The Lb is the
longest length of the basin, from the catchmenitéopoint of confluence [48].

Basin Morphometry and Flood potentials of the Mayogwoi Basin

Basin morphometry is important in studying floodidence in any given basin especially in
ungauged and flood prone basin like the study dtdwas been shown that basin morphometry
controls its hydrologic response [51, 52, 53, S4je values of the basin shape indicators such as
elongation ratio (0.66), circularity ratio (0.640caform factor (0.35) shows that the basin has
oval shape tending towards elongation. The bifivoatatio (Rb) value of 2.45 is indicative of
low surface runoff, high infiltration and low chascof water to flood [2]. Stream perimeter is
directly proportional to the area of basin and ¢hevature of the basin margin [36]. The basin
drainage density of.4km/knf is very low and indicative of regions of highly perable or
resistant subsoil material under dense vegetalibrs will create low flood potential and high
contribution to ground water. The low stream fregpyeof the basin (0.11) implies less number
of tributaries and chances of collecting water ithte main trunk stream resulting in low flood
potentials. These characteristics would cause futmfbe spread out over time, thereby

producing smaller flood peak than that of the dacbasin.
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Factors that might have contributed to the low ptigés of flooding in the Mayogwoi river basin
include lower drainage density, low stream freqyeriower relief, low bifurcation ratio and
circulatory ratio. The results of the morphomepazameters show that the basin has a low relief
and by implication has a low response to surfac®ffu This also points to the fact that there
will hardly be enough water supplies to supporgdascale water resources development projects
particularly hydropower and large irrigation prdjem the region except with intensive
development of the land and water resources ofayen.

Conclusion

The morphometric analysis of Mayogwoi drainage mabas been carried out through
measurement of linear, areal and relief aspectsmsins using GIS technique. The result of the
study show that the study area is a fourth ordamdge basin. The stream network shows a
dendritic pattern, indicating the homogeneity ixttee and lack of structural control. The mean
bifurcation ratio of the basin is 2.45; an indioatiof low flood potential in the basin. The values
of circularity ratio (0.64), elongation ratio (0)a#&nd form factor (0.35) indicates that the basin i
moderately circular and somewhat elongated. Thgtheof overland flow of the basin in the
study area is 1.25, indicating matured topograptd/law surface runoff in the study area. The
low drainage density (0.4km/Knand low stream frequency (0.11) is indicativelaf relief,

low surface flow, high infiltration and consequgnitbw flood potentials of the basin. The basin
has a low relief ratio (0.074) and low relativeie®(2.38) indicating low relief and gentle slope.
The result of the findings also shows that therbésis a short length of 32.2km indicative of
higher chances of the basin been flooded afteryheanfall of short duration. Consequently, the
result shows that there will hardly be enough watgaplies to support large scale water resource
development prospects particularly irrigation arydifopower project in the basin except with
intensive development of land and water resour€ésedbasin. Thus, high intensity of rainfall is
required for the generation of a flash flood in thainage basin because of its relatively small
basin size. The morphometric parameters of thenbthsrrefore suggest low to moderate flash
floods chances and high potential of groundwateiifacs recharge in the basin. Thus, heavy
rainfall is the most important flash flood - caugirfactor, followed by morphometric
characteristics and land uses of the basims study therefore recommends the need for flood

forecasting and early warning system which compradeprecipitation measuring Doppler radar,
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weather surveillance radar and Meteor burst comaatioins for the transmission of hydrometric

data.
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