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INTRODUCTION

A drainage basin represents a natural hydrologecgity which enables surface runoff to a defin
channel, ravine, stream or river at a particulanfp¢(Chopraet al, 2005). It is identifiable as being of fluvi
erosive origin is considered a fundamental topdgi@apgeomorphic and hydrologic areal unit for wakerd
management (Chorely, 1971). It is the supreme eléifioe management and sustainable developmenttaofala
resources. More considerably, it provides the basigeomorphometric analysis. This technique waoduced
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earlier, by Horton (1932 and 1945) and elaboratedtrahler (1952a and 1964), Langbein (1947), Meltp958), Smith
(1950), Miller (1953) and Schumm (1956), those idter established the quantitative fluvial geomdspiesearch (2007).
They were transformed from a purely qualitative deductive study to a rigorous quantitative scigm@viding hydrologists
with numerical data of practical values (Choudretrial., 2014). It is necessary to manage watershednbgrporating
technologies within the natural boundaries of dndige area, for optimum development of land, wated plant resources.

Also, watershed development programme protectsanserves the environment (Muthamilselvan and Chi2@17).

Clarke (1966), defined morphometry is the measuntrmed mathematical analysis of the configuratibthe earth’s
surface, shape and dimensions of its landformss @halysis could be achieved through measuremelmezfr, aerial and
relief aspects of basin (Horton, 1945). This presic quantitative description of the drainage systdich is an important
aspect of the characterization of watersheds (Birah964). The morphometric characteristics atwtaershed scale, may
contain important information regarding its fornoatiand development because, all hydrologic and gegmc processes
occur within the watershed (Singh, 1992). The ierfice of drainage morphometry is very significantunderstanding the
landform processes, soil physical properties, er@dicharacteristics in river basin evaluation,exstied prioritization for soil
and water conservation and natural resources marage In addition to that, it implies the propeilizétion of land and
water resources of a watershed for best produetitin minimum hazard to environmental resourcesluidiog people who
live across the watershed (Hlaiagal, 2008 and Patalt al, 2013). The morphometric analysis of a drainaagriwatershed
is important in understanding the hydrologic bebgvias well as groundwater and hydrogeology coomtiof the area.
Therefore, it is very important to obtain the marptetric parameters, for management and developirsotly of watershed
(Muthamilselvan and Dhivya, 2017).

In recent years, the importance of remote sensidigniology for geomorphological studies has incrédéseause, it is
not only cost effective, but also reliable and fiyn@urthy, 2000; Leblanet al, 2003; Tweedkt al, 2007 and Magesét al,
2012). Integration of Remote Sensing (RS) and Gaauc Information System (GIS) technologies havenbetilized
worldwide, to identify and examine changes in tedscape and the consequential environmental is\fi&etgully erosion,
flooding, etc. So that, RS and GIS techniques telse proven to be capable tools in the delineatitwaracterization and

morphometric analysis of drainage basins worldwizulinuset al., 2016).

MATERIALS AND METHODS
Description of Study Area

Kanakanala Reservoir Subwatershed covered a maxipautrof the Koppal and minimum part of Raichurtriiss.
This comes under D43ES5 toposheet and located ad4@5F3.30" to 15° 54' 21.45" North latitude &&d 19' 54.08" to 76° 27"
15.91" East longitude. It covers an average afek96 knf with an elevation of 500 meters. The major agrigalt crops
grown in the study area are Paddy, Jowar, Maiz&o@0oPulses and Oil seeds. The study area is pedvaith subtropical
climate with mild winters and hot summers. Decenibeéhe coldest month with mean daily minimum terapgre of 16.85
°C, while April/May is the hottest month with maxam temperature of 45 °C. The average annual rhief&8B0-600 mm with

the annual numbers of the rainy days 48 days. dtetibn of the Kanakanala Reservoir Subwatershslddan in the figure 1.
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Figure 1: Location Map of the Kanakanala ReservoirSubwatershed, Karnataka
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Morphometric analysis of a basin needs delineatiotihe basin boundary and existing drainage netwdrdifferent

extent and patterns. Survey of India (SOI) topother 1:50000 scale was utilized, for digitizat@frdrainage networks of all

existing orders, after geometric rectification tolapl coordinate system using ArcGIS 10.1 softwartee stream order map is

given in figure 2. The purpose of this work is alspidentify the holistic stream properties andtojogical behavior, from the

measurement of various morphometric attributes,civtgives the impetus to forecast the river dischadyainage basin

characteristics and simulation (Sarnstal, 2012).

The linear, areal and relief aspects for KanakaRa&servoir Subwatershed were computed, using sthmdethods

and formulae are listed, respectivelyinthetabledn@3.

Table 1: Formulae Used for the Computation of LineaParameters

Sr. no. Parameters Symbol Unit Formula/Definition Description Reference
Linear Aspects
1 Stream Order Dimensionless Hierarchical Rank Strahler (1964)
. Maximum length of the basin Schumm
2 fo el
- Basin length Ly Km measured from the outlet (1956)
N BER A=basin area (km?) and
3 Average basin width B Km B = LTy L, =basin length ( km)
N, =number of stream segments of order

‘ ; ; imensi 3 ‘v’ and Schumm

4 Bifurcation ratio Ry Dimensionless R,= N, N,.;=tumber of stream segments of next (1956)
N, higher order ‘u+1’
5 Stream length L, Km Length of the stream Horton (1945)
i L= average length of stream of order v
6 Stream length ratio Ry Dimensionless R == v L,_s=average length of stream of order | Horton (1945)
Lua u-1
Length of overland 1 L, = length of overland flow
Ly=—r = )
7 flow L Km ¢ 2p, D, =drainage density (km/km? ) Herton (1943)
www.tjprc.org editor@tjprc.org
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8. No Parameters Symbol Unit Formula/Definition Description Reference
. . _ A A =area of the basin (km?) and Ly, = length of the 15
1 Form factor R: Dimensionless R ; ﬁ basin (km) Horton (1945)
2 Shape factor Sy Dimensionless Sp=iz, L=Basin length (km), A=Area of the basin (km?) | Horton (1945)
. . . . Au A, =area of the basin (km?), A. =area of circle Miller (1933),
3 Circulatory ratio Re Dimensionless R, A having equal perimeter of basin Strahler (1964)
A=area of the basin (km?), P=basin perimeter Miller (1953)
4 Circulatory index Ic Dimensionless (km) and A, =area of the circle having equal aiiaos).
. . . 3 Strahler (1964
perimeter as that of drainage basin (km?) R
5 Compaqness Ce Dimensionless A =area of the basin (km®) and P = basin )
coefficient perimeter (km)
. . . . D.= diameter of the circle having same area as <
6 Elongation ratio R. Dimensionless that of the basin (km), Lb = basin length (km) Schumm (1956)
. N1 =number of first order streams and
1 45
7 Texture ratio R No.km P =basin perimeter (km). Horton (1943)
D, =drainage density (km™).
E N L,=length of all stream segments (km), 5
8 Drainage density Da Jan/kam? Z Z L, A, =area of the basin (km?), Horton (1932,
u 1945)
D, =il &l K =trunk order of the stream segment and
¢ A N =total number of streams.
(N N =total number of stream segments of all Horton (1932,
1 _ :
? Stream frequency Fs km E = LK] orders, A =basin area (km?). 1945)
Constant of 1 C = constant of channel maintenance
10 channel c kan?lan C=— T . . Schumm (1956)
. D, Dd =drainage density (km™) A
maintenance i
Table 3: Formulae Used for the Computation of RelieParameters
SL Ne. Parameters Symbol Unit Formula/Definition Description Reference
. Elevation difference between
- 7
1 Watershed relief H M highest andthe lowest point Strahler (1952)
H Re=Relativerelief (%),
2 Relative relief Rp % Ry =—x100 H=watershedrelief (m) and Melton (1957)
L p Lp=Length of perimeter (m)
. . . . H =watershedrelief (m) and Ly =basin
3 Relief ratio Dimensionless Schumm (1956
& R {E} length () Sehumm (1956
L, .
. . o H = watershed relief (km) and
4 Ruggedness number Ry Dimensionless Ry=HXDy Dd=drainage density (km/km?) Schumm (1956)
. Hi0g H=watershedrelief (km),
5 Geometric number Dimensionless Geometric number == Dy~drainage density (km/km?) andS; | Suresh(2012)
g —
=slope of ground surface (Sg=2.H.Dd)

RESULTS AND DISCUSSIONS

Linear Aspects of Drainage Network

It refers to the analysis of stream order, streamlver, bifurcation ratio, stream length ratio aeddth of overland
flow. The streams present in the study area haee bedered (figure 2) using Strahler's system mdash ordering (Strahler,

1957). The results of the linear aspects are ptedén table 4.
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Stream Order

Stream ordering is the first step of quantitativerpmometric analysis. The stream taxonomy systeweldped by
Horton (1945) and complemented by Strahler (19525 been adopted because; it is having a genesis bad allows
comparative analysis of drainage basins (Sharmi4)2n the Strahler method for ordering the nekyatl the “fingertips”
tributaries are nominated as first order streandasvetmere two of them connect, they form a seconérostteam. Similarly, two
second order streams join to form a third ordexastr and so on to the streams of fourth, fifth agtidr order. If a sufficiently
large sample is treated, order number is direatiypprtional to the size of contributing watersheldannel dimensions and to
the stream discharge (Sarmethal, 2012), because order number is dimensionlessvaier travels from headwater stream
towards the mouth, streams gradually increase thigith and as well as depth with increasing amafmivater discharge
(Sarmahet al, 2012). The trunk stream, through which all disgleaof water and sediment passes is thereforetthans
segment of highest order (Nagaragu al, 2015) and is associated with greater dischardee drainage pattern in the
Kanakanala Reservoir Subwatershed was found d&nglrdtttern, which indicates that, the study areaodsupied by

homogenous rocks. Drainage pattern replicatesidharacteristics, including subsurface formagtorton, 1945).

Horton (1945), Schumm (1956) and others discudseddlationship between stream order and factorsposing a
drainage basin. The most important results contaisstream order increases, the number and the gradient of streams
decrease in an inverse geometric ratio and asistoeder increases, the mean length of streamshenchéan area of drainage
basin increase. The shortest and the steepesinstiteave the smallest drainage basins (Sharma, .20kd)higher amount of
stream order indicates lesser permeability andtiafiion (Wandre and Rank, 2013), similarly thesksamount of stream
order indicates higher permeability and infiltratidrhe stream orders in Kanakanala Reservoir Suralagd have gone up to

V orders. The stream order map of the Kanakanatefeir Subwatershed is shown in figure 2.
Stream Length (Lu)

Stream length is one of the most significant hyalgalal features of the drainage basin as it revsatface runoff
characteristics (Dubest al, 2015). It is indicative of the contributing arefethe basin of that is given stream order (Choudha
et al, 2014). Total stream length could be obtainedabging lengths of all streams in a particular orddagarajuet al,
2015). The total stream length of stream segmentasimum, in the first order stream (282.04 km) @ndecrease as the
stream order increase as 86.26 km, 54.26 km, 282énd 12.11 km, respectively for Il, Ill, IV and Yhis might be due to
the streams flowing from a region of higher to lowvaétitude, change in rock type and moderatelystdepes and probable
uplift across the basin (Vittakt al, 2005 and Chopret al., 2005).

The regression line of stream order and log ofastreaumber is shown in figure 3, which was drawnaldate the
Horton's law of stream numbers. The coefficientdetermination was obtained about 0.99. AroR1 indicated that the
regression line perfectly fits the data. The linpattern indicates the homogenous rock materiajestdnl to weathering-
erosion characteristics of the watershed (Sharra4)2 Deviation from its general behavior indicateat the terrain is
characterized by variation in lithology and topaqara (Sharma, 2014). The regression line of logurhglative stream lengths
and stream order was drawn, to validate the Hostéev of stream lengths, which is shown in figureThe coefficient of

determination was found about 0.86.
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Figure 2: Drainage Map of the Kanakanala ReservoiSubwatershed
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Bifurcation Ratio

Bifurcation ratio is associated to the branchintigra of a stream network and is defined as the katween the total
numbers of stream segments of one order, to théteohext higher order in a drainage basin (Schurbg). Horton (1945)
considered bifurcation ratio is an index of reliafel dissections. Bifurcation ratio influences ldmedscape morphometry and
plays significant control, over the “peak” of thenoff hydrograph especially in homogeneous bedr@§Ckorley, 1957).
Strahler (1957) confirmed that, bifurcation ratfmw/s only a small variation for different regionghwdifferent environments,
except where powerful geological control dominatesl964 he also noted that, the shape of a draibagin might possibly

affect stream discharge characteristics.

Bifurcation ratios normally range between 3.0 arl@ for basins in which the geologic structures @b dgistort the
drainage pattern (Suresh, 2012). The lower valdeRyoare characteristics of the watersheds, which hauféered less
structural disturbances (Strahler, 1964). Highgifitions with long narrow basins would be expectediave attenuated flood
discharge periods, whereas round basins of lowdafion ratio would be expected to have sharplkeddlood discharges.
For the Kanaknala Reservoir Subwatershed the méarcdtion ratio is found 2.98 which indicated thatatershed has
suffered less structural disturbance (Choudétal., 2014). Similar results were obtained by, Waikad Nilawar, 2014; Eze
and Efiong, 2010 and Choudhat al, 2014. All linear parameters estimated for Kamakka Reservoir Subwatershed are
listed in table 4.

Table 4: Linear Parameters of the Kanakanala Resewir Subwatershed

S. No Parameters Estimated Values
1 Area 19500 ha
2 Perimete 59035.6 r
3 Length of Basin 17298 m or 17.29 km
4 Average basin width 11270 m or 11..27 km
5 Length of overland flow 2109 m
Stream Number of Stream Average Bifurcation Ratio (Ry) Stream Length
Orders Stream Order Length (L,) Stream Length 2 Ratio (L)
6 I 465 282040.63 m 606.54 m BR 2.90 Rl 0.30
Il 160 86269.02m 539.18 m BR 2.86 Rl 0.63
1} 56 54259.94 m 968.93 m B:R 2.67 Rls 0.52
v 21 28263.94r 1345.90 n B Ry 3.E RL, 0.42
Vv 6 12118.23m 2019.71 m Average 2.98 Average 0.46

Stream Length Ratio

If there is a change of stream length ratio frone @mder to another order, it indicates their labeithh stage of
geomorphic development (Singh and Singh, 1997). \dw@ation in stream length ratio is due to chamgeslope and
topography (Moharir and Pande, 2014). The meaarstiength ratio of the Kanakanala Reservoir Submshéal is found 0.46
and similar results were obtained, by Khatal, (2014)and Nagarajet al, (2015).

Length of Overland Flow

It is one of the most important independent vagaplaffecting both the hydrological and physiogieah
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developments of the drainage basin (Horton, 1948)expressed it as equal to half of the reciprot@lrainage Density ().
Length of overland is used to explain the lengthHl@iv of water over the ground before it becomescamtrated in definite
stream channels. Generally higher value of lendtloverland flow is indicative of low relief, wheras low value is an
indicative of high relief (Kanth and Hassan, 20It)e shorter the length of overland flow, the geicthe surface runoff from
the streams. The watershed having length of ovélamv greater than 0.25 are under very less atrattisturbance because
of low runoff and higher overland flow (Pagt al, 2015). For Kanakanala Reservoir Subwatershedletimgth of overland

flow is found 2.1 km and similar results were ob&al, by Waikar and Nilawaf2014).
AERIAL ASPECTS OF DRAINAGE BASIN

This aspect of morphological study of drainage mastludes the description of arrangement of aeéathents. The
evaluation of basin shape has significant impoearto predict its effect on stream-discharge refethips. The results

obtained are listed in table 5.
Form Factor (Ry)

It is the numerical index normally used to represgifferent basin shapes, with values to range f{0m to 0.8)
(Thronbury, 1966) and it indicates the flow intepif a basin. If the form factor value is 0.78541 it represents a perfectly
circular basin (Choudhast al, 2014), if it is nearer to O indicates a highlpredated shape and the value that is closer to 1
indicates circular shape. The drainage basins kwgh form factor have high peak flow for shorteration whereas elongated
basin with low form factor would have a flatter pdbow of longer duration. The form factor would bemparatively higher,
if the basin is wider. Consequently, much narrob&sins have low form factor values (Shar2@14). In the present study,
the value ofR is estimated about 0.65 (which is less than 0.788#)wing the nature of the watershed to be neartylar
and similar value obtained by (Nagglal, 2014).

Circulatory Ratio (Rc)

It is influenced more by the length, frequency gnddient of streams than slope and drainage pattfethe basin
(Strahler, 1957), with value ranging from 0.2 t8.0Qt is one of the significant ratios, which indies the stage of dissection in
the study region. Its low, medium and high valuesarrelated with youth, mature and old stagéhefdycle of the tributary
of watershed respectively (Aravinda and Balakrist#2@d3). If, the Rc values approaching 1, whichdates that, the basin
shapes are like circular with uniform infiltrati@nd takes longer time to reach excess water ab lmagiet (depends on the
prevalent geology, slope and land cover). For ttesgnt study the value of circulatory ratio is fouh7 and similar results
were found by Patiet al, (2015) and Waikar and Nilawar, (2014) by indicgtthat, the watershed is nearly circular in shape.

Compactness Coefficient (Cc)

It is used to express the relationship of a basth that of a circular basin having the same aetha basin (Kanth
and Hassar012). It is independent of size of watershed agyeddent on the slope (Pareta and Pareta, 2012)pditness
coefficient is directly proportional to the erosiaek assessmene., lower values signifies less vulnerability foskifactors,

while higher values indicates great vulnerabilitg aepresents the need of implementation of coasiervmeasures (Ali and

Impact Factor (JCC): 5.9857 NAAS Rating: 4.13



Analysis of Hydrological | nferences through Morphometric Analysis: A Remote 381
Sensing- GI S Based Study of Kanakanala Reservoir Subwatershed

Ali, 2014). The compactness coefficient (Cc) foe tlanakanala Reservoir Subwatershed is found In@i9samilar results

were found by Pareta and Pareta, (2012).

Elongation Ratio (R)

Elongation ratio (B is a very significant index, in the analysis oditershed shape which helps to give information
about the hydrological character of a basin (virgtlal, 2014). The values of generally vary from 0.6 to 1.0, over a wide
variety of climatic and geologic types. Values efare close to 1 for areas of very low relief andes between 0.6 to 0.9, for
regions of strong relief and steep ground slopél(ptal, 2015). The values of elongation ratios couldgbmuped into four
categories namely (a) circular (>0.9), (b) ovaB(ta 0.8), (c) elongated (0.8 to 0.7) and (d) Essgated (<0.7) (choudhaet
al., 2014). Thus, the higher the value of elongatiatio the more circular shape of the basin and-vamsa. The value of

elongation ratio (re) of the study area is 1, whiaticated the shape of watershed is nearly circula
Texture Ratio (Ry)

It indicates the relative spacing of the draindged and also it is the measure of the total nurobeegments of all
order per perimeter of that area (Horton, 1945)xtde ratio depends on a number of natural factush as climate,
vegetation, rock, rainfall, soil type, infiltratiazapacity and relief (Choudhagt al.,, 2014). The drainage density and drainage

frequency have been collectively defined as drairtagture. Based on the values of Smith in 195¢6sdiad the ranges as
* 0-4 —Coarse
*  4-10 — Intermediate
* 10-15- Fine
e« >15 - Ultra Fine (bad | and topography )

For Kanakanala Reservoir Subwatershed, the textafie is about 7.9 indicated the intermediate textlying

between coarse and fine.
Drainage Density ()

It is the important element of drainage analysisctiprovides a better quantitative expression todissection and
analysis of land forms (Srivastaw al, 2014). Drainage density is affected by the fectiat control the resistance to
weathering, permeability of rock formations, vegietass and climate. Horton (1932) introduced drasmagnsity (3) into
literature as an expression to indicate the claseioé spacing of channels so that, it determinegithe of travel by water.
Drainage densities range from less than 5 kri/kmareas, where the slopes are gentle, low raiafad permeable bedrock
(e.g. sandstones). Similarly larger valiiles more than 500 km/khfound in upland areas where rocks are impermeatsep
slopes and total rainfall is high (Sharma, 2014 @rainage density (Pof the study area is found 2.37 km/kso that it falls
less than 5 km/kfwhich indicates that the area has a gentle sloperainfall and permeable bedrock (Shar®@14). The
value is in line with the Mittal (2002). The lowlua of drainage density influences greater infiltna and hence the wells in
this region would have good water potential leadmigher specific capacity of wells vice versag¥inda and Balakrishna,
2013).
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Stream Frequency (f)

It might be directly related to the lithologicalaracteristics (Durgesét al, 2015) and dependant more or less on the
temperature and rainfall of the region (Vinath al, 2014). Stream frequency exhibits positive catieh with drainage
density in the watershed, which indicates an irewéa stream population with respect to increagkramage density (Sharma,
2014). It provides an indication of the slope natand the underlying rock formation of a basin.Htream frequency values
(>5/kn?) indicate, occurrence of steep ground slopes wes permeable rocks, which facilitates greatemffuress
infiltration, sparse vegetation and high relief ditions (Kumaret al, 2010). In the present study the stream frequén8y36

km™ and similar value obtained by Sharma, (2014).

Shape Factor (g)
It is inverse proportion with form factor and foaHakanala Reservoir Subwatershed it is found th. & which is in

confirmation with the value of Pareta and Paret@1®).
Constant of Channel Maintenance

It indicates the requirement of units of waterskadace to bear one unit of channel length (Durgsshl., 2015).
Constant of channel maintenance is not only dependdimatic regime, vegetation, rock type, pernilitgtand relief but also
on the duration of erosion and climatic historyr peesent study it is 0.42 km, which indicated thatershed is under the
influence of high structural disturbance, steepgeity steep slopes, low permeability and high sgrfaunoff (Dahiphalet al.,
2014 and Kumaet al., 2010). In table 5 the results of aerial paransedee listed.

Table 5: Aerials Aspects of Kanakanala Reservoir Sawatershed

S. No Aerial Factor Estimated Values
1 Form factor (B 0.65
2 Circulatory ratio (R 0.7
3 Compactness Co-efficient {IC 1.19
4 Elongation ratio (B 1.00
5 Texture ratio (B 7.9 km'
6 Drainage density () 2.37 Km/ knd
7 Stream frequency (F) 3.63 Km
8 Shape factor ¢p 1.53
9 Constant of channel maintenance 0.42 km
10 Drainage texture 0.65

Drainage Texture (R)

It depends on a number of natural factors sucHiemie, rainfall, vegetation, rock, soil, infiltiah capacity, relief
and stage of development (Smith, 1950) and claskifirainage texture into five clasdes, very coarse (<2), coarse (2-4),
moderate (4-6), fine (6-8) and very fine (>8) (Adnd Ali, 2014). It is estimated 0.65 for the Kana&la Reservoir

Subwatershed, which falls under very coarse cayegor
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RELIEF ASPECTS OF A DRAINAGE BASIN

Relief aspects of a drainage basin replicate thegmphical gradient characteristics of the basthgive a bird’s eye
view of the whole area (Pophare and Balpande, 20l#gse aspects are important in water resourcegestudirection of
stream flow analysis and denudation conditionshef watershed (Ali and Ali, 2014). The high religflve indicates low
gravity of water flow as well as infiltration intbe ground and high runoff conditions (Wandre aadlRk 2013)Relief aspects

for the Kanakanala Reservoir Subwatershed are giveable 6.
Relief (H)

Basin relief is an important factor to understahd tlenudational characteristics (formed as a refulteathering,
mass wasting and erosion caused by different exigegeomorphic agents such as glaciers, waterd wtn) of the basin
(Sharma, 2014). It controls the stream gradiemt,etore it influences flood patterns and the amadirsediment that could be
transported from basin (Paulinust, al, 2016). Hadley and Schumm (1961) concluded tthegt, sediment load increases
exponentially with basin relief. Relief of Kanak#ém&eservoir Subwatershed is found to be 211 mi|agimesult was obtained
by (Bharadwagt al., 2014).

Relief Ratio (R,)

Schumm (1956) found that, there is a direct refetidp between the relief and gradient of the chianheneasures
overall steepness of the watershed and is alsddeyed as an indicator for the intensity of erogiwacess operating at the
watershed slopes (Suresh, 2012). It was foundttieahigher ratios of relief indicated steep slopd high relief, while the
lower ratios indicated the presence of basemerksrtitat are exposed in the form of small ridges mmodinds with lower
degree of slope (GSI, 1981). Relief ratio of then&kanala Reservoir Subwatershed found to be 0.4tdicated that the
discharge capability of watershed is very high #relgroundwater potential is insufficient, simileue was obtained by Eze
and Efiong, (2010) and Naget al., (2014).

Relative Relief (Rp)

It is an important morphometric variable, usedtfoe overall assessment of morphological charatiesisf terrain
(Suresh, 2012). The relative relief for KanakarRdservoir Subwatershed is 0.35%, similar value efiained by Sreedevi et
al., (2009).

Ruggedness Number

It is used to define the slope steepness and IdiSgtihmahet al,, 2012). If ruggedness value of basin is low, \whic
implies that area is less prone to soil erosion lagk intrinsic structural complexity with reliefich drainage density (Pareta
and Pareta, 2012). The calculated Ruggedness nwhhbe Kanakanala Reservoir Subwatershed is @idtlar results were
obtained by Mondal and Mistri, (2016), indicate tWatershed was less soil erosion prone and hasenh structural

complexity in association with relief and drainafgnsity.
Geometric Number

Geometric number for the Kanakanala Reservoir Stdnafaed is 0.5.
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Table 6: Relief aspects of Kanakanala Reservoir Swatershed

S. No | Relief Aspects of Stream Network| Permissible Values
1 Relief (H) 211 m
2 Relative relief (R,) 0.35%
3 Relief ratio (R) 0.0121
4 Ruggedness number 0.49
5 Geometric number 0.5

CONCLUSIONS

Computed values of Farm factor; é9.65), Circulatory ratio (R0.7) and Elongation ratio (Re=1) indicated thiag t
watershed is nearly circular in shape. The texdr®) indicated the intermediate texture, lyingvetn coarse and fine were
found. The drainage density £2.37 km/knj) indicated that the area has a gentle slope, #mfall and permeable bedrock
(Sharma,2014). From the entire study it is concluded tiet &analysis of the morphometric parameters by RerBensing
(RS) and Geographical Information System (GIS) reoway has proved to be capable and quick tool fatemwresources
planning, conservation and management. Meanwhilg@lhaonetric investigation is useful to bring an iddeut rock structure,
runoff, infiltration rate and erosion of the sail the watershed so that we could make decisiontakatershed prioritization,
soil and water conservation and management of alatesources etc. Finally the study suggests acmhtmended to develop

best water usage mechanism for better applicafitimeowatershed.
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