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ABSTRACT

The drainage characteristics of the Jaisamandmetot have been studied using Survey of India’@dgogphic
sheets of 1: 50,000 scales. The drainage pattedefmeated Jaisamand catchment was exported €/'®@F5-10 software
for morphometric analysis. The parameters computedhe present study includes stream order, stréamgth,
stream frequency, bifurcation ratio, drainage dgnsitream frequency, form factor, circulatory oatelongation ratio,
relief ratio and ruggedness number by standard edstand formulae. Then prioritization of differeni basins according
to the order in which they have to be taken foatimeent and soil conservation measures carriedTd.total length of
stream segments is maximum in first order streamdsceecreases as the stream order increases. Bhstteam length in
the Jaisamand catchment is 7351.83 km. The valti¢seostream length ratio vary from 2.31 to 6.29 flee whole
Jaisamand catchment. The relief of the catchmefit3sm and it varies from 83 m to 413 m in the babins of the study
area. The drainage density in the whole basin anb-basins of the study area shows variation from

2.33 t011.50 km per kfrsuggesting high drainage density.
KEYWORDS: Jaisamand Catchment, Morphometric Analysis, Pization
INTRODUCTION

Morphometry is the measurement and mathematicalysis of the earth’s surface, shape and dimensidts
landforms and this analysis could be achieved tjiinameasurement of linear, aerial and relief aspeickasin and slope
contributions (Nag and Chakraborty, 2003; Putty)720 Morphometry represents the topographical esgioa of land by
way of area, slope, shape, length, etc. These maeasnaffect catchment stream flow pattern throtglir influence on
concentration time (Jones, 1999). The morphologieahmeters directly or indirectly reflect the emtivatershed based
causative factors affecting runoff and sedimens.oBhe parameters have been conveniently workedfroai the
toposheet using GIS tools. Drainage basins arduth@amental units to understand geometric charatitey of fluvial
landscape, such as topology of stream networksgaadititative description of drainage texture, gratt shape and relief
characteristics (Obi, Reddy al., 2004; Subba, Rao, 2009). Morphometric analysanismportant technique to evaluate
and understand the behaviour of hydrological systénprovides quantitative specification of basieogetry to
understand initial slope or inconsistencies in rd@kdness, structural controls, recent diastrophigeological and
geomorphic history of drainage basin (Strahler 196dper, Angillieri, 2008). Morphometric studies afriver basin
comprise discrete morphologic region and have sgpecelevance to drainage pattern and geomorphology

(Strahler 1957; Dornkamp and King, 1971). Prioatian is very important to prepare a comprehensagn management
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and conservation plan. Several studies have begred¢aut on prioritization of sub basins based roarphometric
analysis, (Krishnamurthgt al., 1996; Biswast al. 1999; Khanet al., 2001; Srinivasat al., 2008; Nookaratnarat al.,
2005; Thakkar and Dhiman 2007; Jawdl., 2009; Avinashet al., 2011; Vincyet al., 2012). A study by Mesa (2006)
reveals that geology, relief and climate are thmary causes of running water ecosystems at thiea Isaale. Subba, Rao
(2009) has attempted to define how the numericaéme is helpful in watershed development plannirgg@ammes.
In the present study morphometric parameters hagen bused to prioritize sub-basin according to swid

water conservation measures.

MATERIALS AND METHODS
Study Area

The Jaisamand lake catchment is located in thépddistrict which falls semi-arid region of Ratlagn bounded
by Longitude 7%5' E to 7425'E and Latitude 240" N to 2435' N Figure 1. The study area falls in Surveyrafia (SOI)
toposheets of 45H-14,15,16, 45L-2,3,4,6,7,8 of D60 scale. The lake is also a prime source sugdyinking water for
the city of Udaipur located at a distance of ab®2Zitkm from the lake. The Jaisamand lake with a Qyiepacity of
414.6 Mnt and live storage of 296.14 Mmis Asia’s second largest artificial water storagservoir built across
the Gomatiriver. Jaisamand is a prominent medium irrigationjgct with a cultivable command area of 160%km
downstream of the lake. The total catchments afelisamand Lake 1,857.87 kmith highest elevation is 693 above
mean sea level, located in sanctuary area verysriedsund. In Jaisamand catchment Gomati, Thavaiali, Vagurwa,
Jhamri, Sukhali, Godi, Makradi and Bhangar arentfagor rivers. There is serious threat to environnierhe catchment
due to admixture of land degradation, severe engsieclining water table and biodiversity reductiorwhole catchments
due to lack of sustainable water resources managieridie area has humid climate with an averagefaihiof
700 mm per year. The area has mild winters and stitdmers. The humidity is high and all these facputting together

support good vegetation growth.
Geomorphological Analysis

Geomorphological analysis is the systematic detoripof watershed’s geometry and its stream channel
system to measure the linear aspects of drainatyeorle aerial aspects of watershed and relief aspet channel
network. The morphological parameters directly oditiectly reflect the entire watershed based casdactors
affecting runoff and sediment loss. The parameterge been conveniently worked out from the toposhsing

GIS tools. The geomorphological parameters wererdehed by using different formulae as shown inl&ab
Prioritization of Sub—Basins

Basin prioritization is the ranking of differentlsbasins according to the order in which they hauge taken for
treatment and soil conservation measures. Morph@manalysis is a significant tool for prioritizati of sub basins.
The morphometric parameters i.e., bifurcation rgRg), basin shape factor(s compactness coefficient {C drainage
density (), stream frequency (F drainage texture (T), form factor {jRcircularity ratio (R), and elongation ratio @R
are also termed as erosion risk assessment paranagteé have been used for prioritizing sub-basimgtreatment and
conservation measures (Biswaigl., 1999). The linear parameters such as drainaggtgiestream frequency, bifurcation
ratio, texture ratio have a direct relationship hwirodibility, higher the value, more is the erdlitjyp Hence, for

prioritization of sub basins, the highest valuéhwfse linear parameters was rated as rank 1, séginest value was rated
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as rank 2 and so on, and the least value was latedn rank. Shape parameters such as elongadit;y compactness
coefficient, and circularity ratio and form facteaive an inverse relationship with erodibility (NeoRatnanet al., 2005),
lower the value, more is the erodibility. Thus thevest value of these shape parameters was rateghksl, next lower
value was rated as rank 2 and so on and the highkst was rated last in rank. The ranking of thie Isasins have been
determined by assigning the highest priority/rankddl on highest value in case of linear paramatetdowest value in
case of shape parameters. After completion of galtiased on every single parameter, the rating sdioleevery sub
basins were averaged to arrive at a compound vBaeged on these compound rating values, the sub haging the least
rating value was assigned highest priority numhbfefl mext higher value was assigned priority numBeand so on.

The sub basin which received the highest compoahgewvas assigned the last priority number.
RESULTS AND DISCUSSIONS

The study was undertaken to determine the morphranp@rameters and prioritization of sub-basidasamand
catchment by using Arc-GIS software. For this stdifferent formulae were used for computation ofrpmmetric

parameters. The results obtained during researck discussed below.
Linear Aspects

The linear aspects of the basin such as streaer @), stream length () and bifurcation ratio (§ were
determined and results have been given in Tabke & ). In the present study ranking of streams theen carried out
based on the method proposed by Strahler (1964)ofQhbese fourteen sub-basins, sub-basin 1, 8d9l8 are sixth order
basin Figure 4. Table 3 also shows that the maximsineam frequency was found in case of first ostiezams and there is
a decrease in stream frequency as the stream ioateases. The order wise total number of streagmsat is known as
the stream number. Horton’s (1945) laws of streamlvers states that the number of stream segmeetscbforder form
an inverse geometric sequence with plotted agairtstr, most drainage networks show a linear redatigp, with small
deviation from a straight line. The plotting of &xghm of number of streams against stream ordeivisn in Figure 2
according to the law proposed by Horton gives aigitt line. It means that the number of streamaliysdecreases in

geometric progression as the stream order increases

The stream lengths for all sub-basins of variongers were measured on digitized map with the bélGIS.
The total length of stream segments is maximumirst brder streams and decreases as the stream iamleases.
The total stream length in the Jaisamand catchiiser@851.83 km and that of the fourteen sub-basias8a7.33 km,
71.39 km, 422.09 km, 418.44 km, 191.53 km, 364.i#] &nd 533 km, 336.44 km, 1338.35 km, 341.3 km312A km,
840.63 km, 437.53 km and167.87 km respectively @2bh. The stream length ratiog YRre changing haphazardly at the
basin and sub-basins level. The values of the rstieagth ratio () vary from 0.08 to 58.93 for sub-basins, while it
ranges from 2.31 to 6.29 for the whole Jaisamaichozent Table 2 b. It is noticed that the Between successive stream
orders of the basin vary due to differences inelapd topographic conditions (Sreedehval., 2005). The Stream Length

Ratio (R) has an important relationship with the surfacavftlischarge and erosional stage of the basin.

In the present study, it was observed that thé pldogarithm of the cumulative stream length adimate
vs. stream order as abscissa is almost a straighfiit. The straight-line fit indicates that thatio between cumulative

length and order is constant throughout the suseessders of a basin Figure 3.
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The mean bifurcation ratio values range betweéh & 5.73 for the basins of the study area intligahat all the
basins are falling under normal basin categoryaf@r, 1957). The bifurcation ratio is also an dadive tool of the shape
of the basin. Elongated basins have loywBlue, while circular basins have high Wlue (Morisawa, 1985). In this study
area, the higher value of,ihdicates a strong structural control in the dagin pattern whereas the lower value indicates
that the sub-basins are less affected by struatiistlrbances (Strahler, 1964, Vittateal., 2004 and Chopret al., 2005).

Aerial Aspects

The aerial aspects of the basin like drainageitje(id,), stream frequency (Felongation ratio (B, circularity
ratio (R.), form factor (R), were calculated and results have been presanféable 3. The drainage density in the whole
basin and sub-basins of the study area shows ieariftom 2.33 t011.50 km per Knsuggesting high drainage density.
It indicates that the region is composed of weakngsermeable subsurface materials; sparse vegetatiountainous
relief and fine drainage texture (Redelyal., 2004). The stream frequencysXfnainly depends on the lithology of the
basin and reflects the texture of the drainage oedwi he stream frequencyfvalues of the basin and sub-basins of the
study area are varying from 4.04 to 11.83. It #aleen that the drainage density values of thdasims exhibits positive
correlation with the stream frequency, suggestiteg there is an increase in stream population wigipect to increasing
drainage density. Generally, High value of streammgdency (F is related to impermeable sub-surface material,

sparse vegetation, high relief conditions and Iofiitration capacity (Reddgt al., 2004).

Form Factor (B proposed by Horton (1945) to predict the floneimgity of basin of a defined area. The index of
R; shows the inverse relationship with the squarehef axial length and a direct relationship with lpekscharge.
The value of form factor would always be greatemtl.78 for a perfectly circular basin. Smaller vhéue of form factor,
more elongated will be the basin. Form Factoj (Rlues of whole basin and sub-basins of the sama vary from
0.12 to 0.35, which indicate that they are subuténcand elongated in shape. The elongated basimlaiv form factor
indicates that the basin will have a flatter petRaw for longer duration. Flood flows of such elgated basins are easier

to manage than of the circular basin (Nautiyal,4)99

The circularity ratio (R is affected by the lithological character of thesin. Its values approaching one indicates
that the basin shapes are like circular and asuatret gets scope for uniform infiltration andkés long time to reach
excess water at basin outlet, which further depemdshe prevalent geology, slope and land covee f&ttio is more
influenced by length, frequencyJFand gradient of various orders rather than stapelitions and drainage pattern of the
basin. The Rof the whole basin and sub-basins of the study eaey from 0.27 to 0.54, which indicates the déntstage

of a basin.

The elongation ratio (R is a very significant index in the analysis okimashape, which helps to give an idea
about the hydrological character of a drainagerbdsiongation ratio (B for the study area varied from 0.39 to 0.67 as
shown in Table 4. The value near 1 is typical @fizas of very low relief, whereas values in thegamf 0.6 to 0.8 are

generally associated with strong relief and steepn slopes (Strahler, 1968).

Schumm (1956) used the inverse of drainage deasity property known as the constant of channeiterance
(C). It is the area of basin surface needed toaBust unit length of stream channel and is dep@md¢he rock type,
permeability, climatic regime, vegetation covemasd| as duration of erosion. In areas of closeadisien, its value will be

very low. The value of constant channel mainteng@eof the study area varied from 0.09 to 0.43icihindicates that
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these basin and sub-basins are under the influeihbegh structural disturbance, low permeabilitieeps to very steep
slopes and high surface runoff.

The length of overland flow ¢ is the length of water over the ground beforgeits concentrated into definite
stream channels. It is approximately equals to diathe reciprocal of drainage density (Horton, 394 his factor relates
inversely to the average slope of the channel amsymonymous with the length of the sheet flowhe farge degree.
The length of overland flow ) is one of the most important independent varmbédfecting both the hydrological and
physiographical development of the drainage basieston, 1945). The computed value gfftr all sub-basins and basin
varies from 0.04 to 0. 21 Kfkm. The low ly values of basin and sub-basins indicate to shaw paths, with steep

ground slopes, reflecting the areas associatedmdatte run-off and less infiltration.
Relief Aspects

Relief aspect of the watershed plays an impontalat in drainage development, surface and sub-ceirfeater
flow, permeability, landform development and asated features of the terrain. Relief is the maximuertical distance
between the lowest and the highest points of anbdsie maximum height of the Jaisamand catchme®®3sm and the
lowest is 280 m. Therefore, the relief of the basid13 m Figure 5. The relief of sub-basins of shely area is varying
from 83 m to 413 m. The high relief value indicaties gravity of water flow, low infiltration and dfa runoff conditions of
the study area. Relief ratio has direct relationshétween the relief and channel gradient. Theefrelitio normally
increases with decreasing drainage area and sizbeoWatersheds of a given drainage basin. Thefradtio of the
Jaisamand catchment is 0.00123, while that of dhietéen sub-basins vary from 0 to 0.02 as givehable 4. The relief
ratio of the basin as well as the sub-basins ofthdy area are low which are characteristic festof less resistant rocks
of the area (Sreedevi, 1999).

Ruggedness numberyRs the product of relief and drainage density ides to define the slope steepness and
length. It is a dimensionless term and indicatesstinuctural complexity of the terrain. The Jaisatheatchment displays
the ruggedness number as 1.74 and indicate thardeeis extremely rugged with high relief and higgfteam density.
The ruggedness number of sub—basins varies froént6.4.75 as given in Table 4.

Prioritization of Sub—Basins

All of these morphometric parameters are compodratel a final rating scale was generated for théysarea as
shown in Table 5. Sub-basins were prioritized atdiogy to these rating. Based on the average valueoofpound
parameters, the sub-basins having the lowest ratihge is assigned the highest priority number ,ofieixt higher value
was assigned second priority number of 2 and sorba.sub-basin, which got the highest compoundrpeters value,
was assigned last priority. It was found that tbevdst compound parameters value is 4.63 occurrdfieirsub-basin
number 9 that is given high priority for consereatimeasures. The next priority is given to sub#basisub-basin 12,
sub-basin 3, sub-basin 4, sub-basin 5, sub-basisul8basin 2, sub-basin 1, sub-basin 6, sub-Hasisub-basin 8 and
sub-basin 14 respectively Table 5. Thus, soil aatemwconservation measures can first be appliestibebasin number 9

and then to other depending on their priority.
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Table 1: The Formulae Used for the Computation of Bferent Morphometric Parameters

Morphometric Parameters Formula \ Reference
Linear Parameters
Length (L) L= 1.31*2A0> where L=Basin length (km) Nookaratnamet all.
A=Area of the basin (kf) (2005)
Stream Order (u) Hierarchical rank Strahler (1964)
Stream Length (1) Length of the stream Horton (1945)
Lsm=L4/Ny

where Ls,=Mean stream length

L ,=Total stream length of

order ‘v’

N =Total no. of stream segments of
order ‘U’

R=Ly/Ly1

where R=Stream length ratio
Stream Length Ratio (R L ,=Total stream length of Horton (1945)
order ‘U’
L,1=The total stream length of its next lower order

Ro=Ny/Ny+1

where R=Bifurcation ratio
Bifurcation Ratio () N =Total no. of stream segments of order ‘u’ Schumm (1956)
Ny+1:=Number of segments of
the next higher order

Mean Stream Length }) Strahler (1964)

Ron=Average of bifurcation ratios
of all orders
Areal Parameters

Mean Bifurcation Ratio () Strahler (1957)

F=A/L*

where F=Form factor
A=Area of the basin (kA)
L=Basin length (km)
Re=1.128/A/L

where Re=Elongation ratio

A=Area of the basin (kf) Schumm (1956)
L=Basin length (km)

R.=4nA/P*

where R=Circularity ratio

Circularity Ratio (R) n=3.14

A=Area of the basin (kA)

P=Perimeter (km)

S,=LYA

where § =Shape factor

L=Basin length (km)

A=Area of the basin (kf)

C.=0.2821* P/IR*

where Cc =Compactness coefficient
P=Perimeter (km)

A=Area of the basin (kf)

Dg=L/A

where =Drainage density

L,=Total stream length of all orders
A= Area of the basin (kf)

Fs 'NJ/A

where E=Stream frequency
>'Ny=Total no. of streams of all orders
A=Area of the Basin (kA)

Form Factor (f Horton (1932, 1945)

Elongation Ratio (§

Miller (1953),
Strahler (1964)

Shape Factor ¢p Horton (1932)

Compactness Co-Efficient {C Gravelius (1914)

Drainage Density (B Horton (1932, 1945)

Stream Frequency {F Horton (1932, 1945)
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Table 1: Contd.,

Drainage Texture (T)

T =Dg*Fs

where T=Drainage texture
Dy=Drainage density
Fs=Stream frequency

Horton (1945)

Texture Ratio ()

T, =N,/P
N,= Total number of first order streams
P =Perimeter of watershed

Horton (1945)

Constant of channel
maintenance (C)

C=1/Dy

where C=Constant of channel
maintenance

Dg4=Drainage density

Schumm (1956)

Length of overland flow (})

Ly=1/2Dy
where Lg=Length of overland flow
Dg4=Drainage density

Horton (1945)

Relief Parameters

Basin relief (R)

R =H-h

where R=Basin relief
H=Maximum elevation in meter
H=Minimum elevation in meter

(1961)

Hadley and Schumm

Relief ratio (R)

R=R/L

where R=Relief ratio
R=Basin relief

L=Longest axis in kilometre

Schumm (1956)

Ruggedness number{R

R,=H*Dy

where R =Ruggedness number
H=Basin relief

Dy=Drainage density

Schumm (1956)

Table 2(a): Linear Aspects of Jaisamand Catchmentub-Basins

Basin/ Area EafiaEar Stream Number of Different Orders Order Wise Total Stream Length (km)
Sub-Basin | (km?) (km) 1 2 | 3| 4|5 |6] Toal 1 2 3 4 5 6 Total
1 179.32 64.80 1683 344 7 14 b 22121 | 52754 | 159.71| 94.08] 36.11 22.3p  35.57875.33
2 15.031 18.79 126 24 7 1 1 159 | 42.028 | 16.852 7.37] 0.085p  5.08 71.39
3 92.04 47.21 695 132 33 5| 866 | 270.56 74.96 43.97]  21.79 10.8]L 422.09
4 11 8.87 57.01 734 13 27 E p 909 | 256.41 78.28 40.58]  26.24 16.8D 418.44
5 38.79 38.32 337 71 16 2 426 | 117.72 43.98 15.52] 14.31 191.53
6 89.42 53.23 611 124 23 4 763 | 222.16 70.91 27.36]  28.51 15.7f 364.71
7 143.75 59.51 921 166 39 7 1130 | 332.96 90.08 62.21] 28.3¢ 19.37 533
8 119.43 58.32 486 99 14 2 1 609 | 198.73 65.40 34.03] 1114 2345  3.71 336.44
9 116.41 56.69 987 188 41 1 4 (11235 | 339.50 | 899.97| 50.04] 34.2d 9.41 5.114 1338.35
10 109.16 61.18 443 89 17 6 1 |1 560 | 196.06 62.96 45.91]  11.89 13.78 10.J5 341.3
11 350.56 101.75 1556 263 6 N3 1900 | 630.38 | 189.29| 104.19  66.42 22.9% 1013.22
12 240.65 80.35 1383 244 54  1b P 1693 | 494.30 | 163.61[ 98.99] 59.24 24.48 840.63
13 172.43 89.79 639 10 21 E L 779 | 280.58 76.89 42.87]  27.4§ 9.74 437.53
14 71.95 48.28 237 39 11 3 201 | 129.81 20.44 10.32 5.77 1.53 167.87
Catchment | 1857.87 835.23 10838 | 2022 | 443 | 101 | 32 | 5 | 13441 | 4038.73 | 2013.33| 677.44 | 371.66 | 195.50 | 55.17 | 7351.83
Table 2(b): Linear Aspects of Jaisamand Catchmentib-Basins
B Average Stream Length (km) Stream Length Ratio(R ) Bifurcation Ratio(R )
Sub-Basin | 1 2 3 4 5 6 | Total | 21 | 32 | 43 | 54 | 65 Mgf‘“ Rol | Re2 | Ri3 | Re# | RS Ms:‘“
1 031 | 046 | 1.29| 258 446 17.79 26.89 | 1.48 | 2.78| 2.00] 1.73| 394 239 | 489 | 471| 521 280 250 4.02
2 033 | 070| 1.05] 009 508 723 | 241 | 150] 0.08] 5893 1565 | 525 | 3.43| 7.00] 1.00) 417
3 0.39 0.57 1.33 4.36 10.82 17.47 1.46 2.35 3.27 2.48 2.39 5.27 4.00 6.60 5.00] 5.22
4 035| 057 | 150 3.29] 845 1416 | 162 | 265| 219 257 226 | 532 | 511| 3.38] 4.00 4.45
5 0.35 0.62 0.97 7.16 9.1 1.77 1.57 7.38 3.57 4.75 4.44 8.00 5.73
6 036 | 057 | 119| 7.13] 1577 2502 | 157 | 208| 599 221 2.96 | 493 | 539| 575 4.00 5.02
7 0.36 0.54 1.89 4.06 6.46 13.31 1.50 3.47 2.15 1.59 2.18 5.55 5.03 4.71 2.33 441
8 041 | 066 1.79| 556 117 370 2386 | 162 | 2.71| 311| 211 033 197 | 491 | 521| 950 1.00 200 452
9 0.34 4.79 1.11 3.43 2.35 5.14 17.16 13.92 0.23 3.08 0.69 2.18 4.02 5.25 4.18 4.50 2.50| 4.00 4.09
10 044 | 071 270 198 343 1045 20.01 | 160 | 382| 0.73] 1.73] 3143 220 | 498 | 524 283 150 4.00 3.71
11 0.41 0.72 1.74 3.91 4.59 11.37 1.78 2.40 2.25 1.17 1.90 5.94 4.37 3.53 3.40 4.31
12 036| 068| 183 423 1228 1934 | 191 | 269| 231 289 245 | 576 | 4.44| 3.86| 7.00 5.27
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Table 2b: Contd.,

13 0.44 0.73 1.71 3.43 9.7§ 16.06 1.65 2.36 2.00 2.84 2.21 6.03 4.24 3.13 8.00| 5.35
14 0.55 0.52 0.94 1.93 1.53 5.47 0.96 1.79 2.05 0.79 1.40 6.08 3.55 3.67 3.00 4.07

Catchment 5.4 12.84 | 21.04 | 53.14 | 96.64 | 37.39 | 226.45 | 2.50 231 | 2.76 6.29 2.40 3.25 535 | 452 | 512 | 3.50 | 3.13 4.32

Table 3: Aerial Aspects of Jaisamand Sub-Basins
Basin/Sub- Form Shape Circulatory Elongation Texture Compactness Drainage Density Stream Cgr;]sat:rr:élof o\,ﬁg?,? ,Slfow
Basin Factor Factor Ratio Ratio Ratio Constant (km/km?) Frequency VTR (km?km)

1 0.12 8.58 0.54 0.39 25.97 1.37 4.88 11.83 0.20 10 0.
2 0.24 4.17 0.53 0.55 6.71 1.38 4.75 10.58 0.21 10.1
3 0.17 5.72 0.52 0.47 14.72 1.40 4.59 9.41 0.22 10.1
4 0.29 3.47 0.46 0.61 12.87 1.49 3.52 7.65 0.28 40.1
5 0.13 7.42 0.33 0.41 8.79 1.75 4.94 10.98 0.20 00.1
6 0.15 6.77 0.40 0.43 11.48 1.60 4.08 8.53 0.25 20.1
7 0.31 3.19 0.51 0.63 15.48 1.41 3.71 7.86 0.27 301
8 0.22 4.60 0.44 0.53 8.33 1.52 2.82 5.10 0.35 0.18
9 0.31 3.23 0.46 0.63 17.41 1.49 11.50 10.61 0.09 .040
10 0.14 7.14 0.37 0.42 7.24 1.66 3.13 5.13 0.32 6 0.1
11 0.20 5.03 0.43 0.50 15.29 1.54 2.89 5.42 0.35 17 0.
12 0.25 4.00 0.47 0.56 17.21 1.47 3.49 7.03 0.29 14 0.
13 0.35 2.86 0.27 0.67 7.12 1.94 2.54 4.52 0.39 00.2
14 0.34 2.95 0.39 0.66 4.91 1.62 2.33 4.04 0.43 10.2

Catchment 0.23 4.94 0.44 0.53 12.40 1.55 4.23 7.76 0.28 0.14

Table 4: ReliefAspects of Jaisamand Sub-Basins

Basin/ Sub- Elevation (M . Relief Ruggedness
Basin Max. (Mi)n. RElE(lL) Ratio N%Qr’nber
Sub-basin-1 558.00 335.00 223.00 0.01 1.09
Sub-basin-2 503.00 334.00 169.00 0.02 0.80
Sub-basin-3 610.00 353.00 257.00 0.01 1.18
Sub-basin-4 493.00 355.00 138.00 0.01 0.49
Sub-basin-5 404.00 308.00 96.00 0.01 0.47
Sub-basin-6 476.00 305.00 171.00 0.01 0.70
Sub-basin-7 485.00 346.00 139.00 0.01 0.52
Sub-basin-8 434.00 284.00 150.00 0.01 0.42
D
D
0
D
0]
D

Sub-basin-9 693.00 280.0 413.00 0.02 4.75
Sub-basin-10 441.00 288.0 153.00 0.01 0.48
Sub-basin-11 509.00 326.0 183.0Q 0.00 0.53
Sub-basin-12 490.00 317.0 173.00 0.01 0.60

Sub-basin-13 487.00 283.0 204.00 0.01] 0.52
Sub-basin-14 369.00 286.0 83.00 0.01 0.19
Jaisamand

catchment 693 280 413 0.00123 1.74

Table 5: Prioritization Result of Sub- Basins Base@dn Morphometric Analysis

Sub-Basin Bifurcation Drainage Stream Texture | Circulatory Form Elongation | Compactness| Compound Final
No. Ratio Density Frequency Ratio Ratio Factor Ratio Constant Parameter Priority
Sub-basin-1 13 3 1 1 1 13 13 13 7.25 7
Sub-basin-2 10 4 4 13 2 6 6 12 7.13 6
Sub-basin-3 4 5 5 6 3 9 9 11 6.50 4
Sub-basin-4 7 8 8 7 6 4 4 8 6.50 4
Sub-basin-5 1 2 2 9 12 12 12 2 6.50 4
Sub-basin-6 5 6 6 8 9 10 10 5 7.38 8
Sub-basin-7 8 7 7 4 4 3 3 10 5.75 2
Sub-basin-8 6 12 12 10 7 7 7 7 8.50 10
Sub-basin-9 11 1 3 2 6 3 3 8 4.63 1
Sub-basin-10 14 10 11 11 11 11 11 3 10.25 12
Sub-basin-11 9 11 10 5 8 8 8 6 8.13 9
Sub-basin-12 3 9 9 3 5 5 5 9 6.00 3
Sub-basin-13 2 13 13 12 13 1 1 1 7.00 5
Sub-basin-14 12 14 14 14 10 2 2 4 9.00 11
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Figure 1: Location Map of Study Area
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CONCLUSIONS

Watershed prioritization is one of the most impottaspects of planning for implementation of kvelopment
and management programmes. The present study deatessthe usefulness of GIS for morphometric aisland
prioritization of the sub-basins of Jaisamand aatet of Rajasthan, India. The morphometric charaties of different
sub-basins show their relative characteristics wapect to hydrologic response of the watersheduls of prioritization
of sub-watersheds show that sub-basin 9, 7, andrd2nore susceptible to soil erosion. Thereforenédiiate attention
towards soil conservation measures is requiretlésd sub-basins to preserve the land from furttosian and to alleviate

natural hazards.
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