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ABSTRACT

MPKV Rahuri Central Campus (West) watershed, from Ahilyanagar District,
Maharashtra, was selected for evaluation in view of prioritization for soil and
water conservation and the development work. Six catchments were identified as
per their outlet locations. In the drainage network, high priority for land treatments
was found to 1st and 2nd order streams, due to steeper slopes the runoff generation
would have been increased and for water storage structures high priority was
found to 3rd and 4th order streams because of gentle and nearly flat slope. In case
of slope of the study area, high priority was found to the land with more than 8%
slope. Whereas, low priority were considered for the land with slope range of 1

to 8%.
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INTRODUCTION

Depletion of soil and water resources from
the watershed needs utmost attention in view
of retention and subsequent optimum use.
Watershed planning and management plays
an important role for harnessing of these
resources and their proper utilization to obtain
higher water use efficiency, maintaining the

soil health besides sustainable crop production.
Evaluation of the watershed for identifying the
critical areas for urgent implementation of the
soil and water conservation treatments could
be based on the prioritization. Water and soil
conservation structures are highly location
specific. Delineation of potential sites for
conservation structures is governed by several
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factors such as, morphology, village location,
permeability, drainage, slope and terrain etc.
MPKYV Central Campus (west), Rahuri (M.S.)
watershed was selected for analysis using
Remote Sensing and GIS techniques to identify
priority catchment for water conservation
measures.

METHODOLOGY

The following morphometric characters
were determined.

Drainage density (Da)

It is the important measure of the total
length of the streams available to dispose
runoff per unit area, indicating the degree of
abstraction. Watersheds with more drainage
density indicates well developed network
and torrential runoff resulting intense floods,
while low values of drainage density indicates
moderate and high permeability of the terrain
(Strahler, 1964). The watersheds can be grouped
into four categories on the basis of drainage
density (Malik et al., 2011) as, low (below 2.0
km km?), moderate (2.0-2.5 km /km?), high
(2.5-3.0 km /km?) and very high (Above 3.0 km
km-2). Drainage density is derived as the ratio
of total stream segment length cumulated for
all orders to the drainage area (A) expressed
in km/ km?
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Where,

Dg= Drainage density (km km?)
L. = Length of stream order (km)
Nu = Number of streams
A = Area of watershed (km?)

Bifurcation ratio (Rv)

It is related to the branching pattern of the
drainage network. It is expressed as
Nu

N+ Where,

b

Nu = Number of streams of the given

order

Nu+1 = Number of streams of the next
higher order

The lower bifurcation ratio values are

characteristic of the watersheds, which have
suffered less structural disturbances and the
drainage pattern has not been distorted. Insuch
areas because of the structural disturbances the
Ry values range between 3.0 and 5.0 (Sujata,
2012). The bifurcation ratio is indicative of
shape of the basin also. An elongated basin is
likely to have a high Ry, whereas a circular is
likely to have a low Ry values.

Stream frequency (F)

It is another measure to describe the capacity
of stream network to carry the discharge and is
derived as number of stream segments per unit
area. It can be expressed in number per square
kilometre. High value of stream frequency for
the catchment indicates greater erosion hazard
in the area and vice versa.

Qo =

po g N
A

i=1

Circularity ratio (R.)

It is measured as dimensionless ratio of
basin area (A) to the area of a circle (Ac) whose
circumference is the same as that of the basin
perimeter (Pv)

Rc=A/Ac

The value of circulatory ratio varies from
zero (in a line) to one (in a circle). Higher the
Values of circulatory ratio, more circular will
be the shape of the basin and vice-versa.

Elongation ratio (Rc)

Elongation ratio is the ratio of the diameter
of a circle which has same area as the basin to
the maximum length of the basin.

Re=D/ Lb
Where,

D = Radius of circle equivalent to area of the
watershed

Ly = Length of the basin (km)

The value of elongation ratio varies from
zero (in highly elongated shape) to unity (in
circular shape). Thus, higher the values of
elongation ratio, more circular will be the
shape of the basin.

Drainage texture (D)

Drainage texture is one of the important
concept of geomorphology which means that
the relative spacing of drainage lines. Drainage
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texture is on the wunderlying lithology,
infiltration capacity and relief aspect of the
terrain. Drainage texture is total number of
stream segments of all orders per perimeter of
that area (Horton, 1945). Drainage texture has
classified into five different textures i.e. very
coarse (<2), coarse (2 to 4), moderate (4 to 6),
fine (6 to 8) and very fine (>8) (Smith, 1950).

D:=Nu / P
Where,
D:= Drainage texture, km-1

Nu = Total number of stream segments of all
orders

P = Perimeter of the watershed, km

Compactness coefficient (C.)

It is measured as the ratio of the perimeter of
watershed (Pv) to the circumference (P'y) of a
circle equivalent to the area of the watershed.

C FE Hence C .= P
Pb 2\/ 7Z'A

Hence

Where

A = Area of watershed (km?)
Pp=Perimeter of the basin (km)
Length of overland flow (Lg)

Length of overland flow is defined as the
length of flow path, projected to the horizontal,
non-channel flow from point on the drainage
divide to a point on the adjacent stream
channel.

L,=1/2Dd

Where

Dq= Drainage density (km/km?)

The  morphometric  parameters i.e,

bifurcation ratio, basin shape, compactness
coefficient, drainage density, stream frequency,
drainage texture, length of overland flow, form
factor, circularity ratio, and elongation ratio
are also termed as erosion risk assessment
parameters and have been used for prioritizing
sub-watersheds (Biswas et al., 1999). The
linear parameters such as drainage density,
stream frequency, bifurcation ratio, drainage
texture, length of overland flow have a direct
relationship with erosive potential, higher the
value, more is the erosive potential. Hence for
prioritization of catchments, the highest value
oflinear parametersshould assigned weightage
as 5, second highest value should rate as 4 and

so on, and the least value should assigned
minimum weightage. Shape parameters such
as elongation ratio, compactness coefficient,
circularity ratio, and basin shape and form
factor have an inverse relationship with
erosive potential (Nookaratnam et al., 2005),
lower the value, more is the erosive potential.
Thus the lowest value of shape parameters
should assigned weightage as 5, next lower
value should assigned weightage as 4 and so
on Hence, the weightage of the catchments
has been determined by assigning the highest
priority/ weightage based on highest value in
case of linear parameters and lowest value in
case of shape parameters. After the ranking has
been done based on every single parameter,
the ranking values for all the linear and shape
parameters of each catchments were added
up for each of the six catchments to arrive at
compound value (Cp). Based on average value
of these parameters, the catchments having
the highest point value was assigned highest
priority, next lower value was assigned second
priority and so on. The sub-watershed which
got the lowest Cp value was assigned last
priority.

RESULTS

Thematic maps

Using ArcGIS 10.2 version, various thematic
maps were generated such as base map,
drainage map, contour map, digital elevation
model, slope map, flow accumulation map, as
a spatial database.

Base map

The base map is represented by villages,
roads, streets, canal, Places, etc. The base map
was prepared using Sol toposheet and ground
truth data in ArcGIS10.2 software.

Digital Elevation Model (DEM)

The digital elevation model downloaded
from website bhuvan.nrsc.gov.in. The DEM
was reclassified into two classes namely high
(670 m) and low (510 m) and used to precisely
delineate the physiographic features.

Contour map

Contour map was prepared from Digital
Elevation Model of study area with 5m contour
interval. The corresponding contour intervals
were recorded in the attribute table. The total
length of contours was 184.74 km.
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Slope map

The slope map was derived using the DEM
for the study area. The slope map was classified
into six classes according to IMSD guidelines
as shown in table 4.5 About 10.47% of the total

study area fell into slope class 1 (< 1%) while
30.03 % of the study area having a slope class-2
fell in the range of (1-3%). In similar way slope
class-3 (3-5%), class-4 (5-10%), class-5 (10-15%)
and class-6 (15-29.92%).
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Morphological charaacteristics of six catchments of MPKV Central Campus (west)

Catchments
Areal aspects
A B C D E F
Parameters having direct relationship with erosive potential
Drainage density (Dd), km km-2 3.15 1.69 2.00 241 2.51 2.49
Stream frequency (F), Nos.km-2 7.36 5.99 492 7.58 5.93 428
Length of overland flow (Lg), km 0.15 0.29 0.25 0.20 0.20 0.20
Drainage texture (Dt) 437 1.09 1.48 1.99 1.78 0.93
Bifurcation Ratio 277 3.00 215 2.28 1.91 3.00
Parameters having inverse relationship with erosive potential
Circularity ratio (Rc) 0.53 0.63 0.70 0.47 0.76 0.64
Elongation ratio (Re) 0.74 0.88 0.83 0.82 0.84 0.86
Compactness coefficient (Cc) 1.37 1.26 1.19 1.46 1.14 1.25
Form factor (Rf) 043 0.61 0.54 0.53 0.54 0.58
Assign marks of six catchments of MPKV central campus (west)
Catchments
Priority
A B C D E F
Assigned weightage
First Priority 20 10 0 10 10 5
Second Priority 12 0 8 12 4 0
Third Priority 0 6 6 6 6 9
Fourth Priority 2 2 2 2 6 2
Fifth Priority 1 1 3 0 0 2
Total 35 19 19 30 26 18
Compound value (Cp) 3.88 211 211 3.33 2.88 2.00
Priority st 4th 5th 2nd 3rd 6th
CONCLUSION Singh (2021). Prioritization of Watershed using
. . RS and GIS. Indian Jou of Sustainability. 13(16)
As per morphometric analysis, compound
. . . 1956, 1-22.
value shows high tolow priority for catchments o .
A, D, E, B, Cand F with compound value (Cp) as 2. District Midnapore, and West Bengal. J. Indian
3.88, 3.33,2.88, 2.11, 2.11 and 2.00 respectively Soc. Remote Sensing 27(3):155-166.
hence catchment A got first priority and then 3. Horton, R. E. 1945, Erosional development
D, E, B, C, F as second, third, fourth, fifth and of streams and their drainage basins:
sixth respectively. hydrophysical approach to quantitative
morphology. Bull. Geol. Soc. America, 56:
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