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FREFACE

The advanced knowledge of Geomorphology is important since
geomorphology of a region affects formation of floods in  that
region. Such studies become much more important in the catchments
where rainfall runoff data are either unavailable or scarse,
since geomorphological  parameters help in  regionalisation of
hydrological models dealing with runoff estimations for such
catchments”  and establishing regional Fformulae For flood
astimatian. '

In view of evolving various geomorphological parameters
describing linear, areal and relief aspects of HERISHNA BASIN,
geomorphological study has been taken up at National Institute of
Hydrology, Roorkee. As first part of this study, Upper Erishna
catchment has been selected and three basins have been studied
and presented in this report.

Fresent work has been carried out at a scale of 1:250,000
and that’'s the reason for some of the parameters not being.
studied exhausitevely. It is proposed that subsequent studies
will be carried out at a larger scale so that overall parameters
for the basin could be in a better form.

_ This report entitled "Geomorphological characteristics of
Western Ghat Region Fart I: Upper Krishna Basin" is a part of
work program of Mountain Hydrology Division of the institute. The
study has been carried out by Sh. Avadhesh Kumar, ' Scientist ‘B’
and Sh. A.K.S5ingh, Senior Research Assistant. Services of Sh.
Narendra Kumar, Draftsman, Smt. Kiran Ahuja, Steno and Sh. Attar
Singh, Messenger are also acknowledged herewith.

S Bl OdorSas

SATISH CHANDRA




=

o e W

DD NONN N NN NN

o

a o o, o

= =

CONTENTS

LIST OF FIGURES

LIST OF TABLES

ABSTRACT

INTRODUCTION

REVIEW

General

Linear Aspects

Areal Aspects of Basins

Relief Aspects of Catchments and Channel Networks
Forest Cover and Agricultural Land Uses
Earlier Studies

Balganga Basin

Chenab Basin

STATEMENT OF THE PROBLEM

DESCRIPTION OF STUDY AREA
GEOMORPHOLOGICAL CHARACTERISTICS OF SELECTED CATCHMENTS
Parameters Based on Linear Aspects
Parameters Based on Areal Aspects
Parameters Based on Relief Aspects
CONCLSIONS AND RECOMENDATIONS
Conclusions

Recomedations for Further Studies

(13
(i)

(d32)

(2 S o N e

10
14
14
14
18
19
20
21
el
2
23
23
23
24



Fig.1
Fig.2

Fig.3

Fig.4

Fig.5

Table

Table

Table

Table

LIST OF FIGURES

Basin Length for Wandering Ratio

Watershed Eccentricity

Hydrographs for Catchments of the same and other

characterics but varying shape
Methods of obtaining OLS of Catchment

Main Channel Slopes

LIST OF TABLES

Details of Topo- sheets Used for different
Catchments

Geomorphological parameters based on linear
aspects of the Basin

Geomorphological parameters based on areal
aspects of the Basin

Geomorphological parameters based on relief

aspects of the Basin

(1)

1
14

15

2]

22

22

23



ABSTRACT

Geomorphology is science of landforms. It describss
landforms and attempts to explain the evolution of landform in
terms of lithology, structure, climate and geomorphology. The
advance knowledge of geomorphology of the region is of importance
in the field of flood control measures and sngineering projects,
since the geomorphological characteristics of river basins in
mountainous areas affect runoff process and formation of flood in
these areas.

Farameters of Hydrologic models describing  rainfall-runoff
process may be estimated either by optimisation technigue using
rainfall-runotf data or using topographical and climatic
informatin of the basin. Since most of the locations in
mountainous areas are either ungauged or sufficient data is not
available for them, the study of geomorphological characteristics
of such areas become much more important and significant. Thus
one  of the main objectives of gsomorphological studies is  to
regionalise  the hydrologic models describing rainfall—-runotof
Process.

Various geomorphological parameters which have mostly besn
used by various investigators can be broadly classified as those
describing (1) Linear Aspect of Channel System (2) Areal Aspect
of Channel System and (3) Relief Aspect of the basin.

The river systems of western ghats region are non-snowfed.
Since the rain falling over these basins is directly converted
into overland flow and channel flow, it becomes all the more
important to have clear idea of geomorphological characteristics
of these basins.

The main objectives of present study is to evaluate some of
'the widely used geomorphological parameters of few selected sub-
‘basins in western ghats region. The study may be useful at
finding out effect of geomorphology on watershed runoff responsa
and dldentifying those parameters which are more closely related
to runoff in western ghat region.
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1.0 INTRODUCTION

The estimation of runoff from the watershed is
needed  for comprehensive water resources planning, flood
flow forecast, adeguate design of hydraulic structures etc.
The climatic and physical characteristics of the watershed
are the main factors affecting runoff. The climatic factors
include nature of precipitationg avapotranspiration,
interception, rainfall intensity, duration of rginfall,
areal and temporal variation of rainfall and direction of
storm movement. The primary physical characteristics of the
watershed which influence runoff are its area, length,
shape, elevation, slope, orientation, spil type, drainags
system, water storage potential and vegetal cover etc.

Beomorphology is the science of landforms. s
describes landforms and attempts to explain the evolution of
landforms in terms of lithology, structure, climate, and
geomorphology which has its importance not only as an
academic discipline but also in present day world has more
applied application in the field of terrain evolution, flood
control measures, energy resources and engineering projects.
There is need to have an advance knowledge of geomorpholagy
nf the region and the limitation which they impos= on
operation and movement of forces involved with it. The
main objective of Geomorphological studies is to regionalize
the Hydroleogic Models, describing rainfall-runoff process.
Regionalization of a model simply means to develop a
seientific basis for predicting the model parameters on
ungauged watersheds Ffrom hydrologic and physiographic
rharacteristics of that watershed. Faramsters of Hydrologic
models may be estimated either by optimization technigue
using rainfall data or using topographical and climatic
information of the basin. Since most of the locations .in
mountainous areas are either ungauged or sufficient data is
Aot available for them, the study on geomorphological
characteristics of such areas becomes much more important
and signifticant. Various geomorphological parameters
required for regionalization of a modal are those describing
(i) Linear aspects (ii) Areal aspects (iii) relief aspects
uf the basin. Some important parameters have been described
and evaluated for western ghat catchments in this study.

The western ghats area has many of the major river
systems of India which are primarily non—snowfad. Since
major portion of the discharge of these river systems is
contributed by the overland flow of the rainfall, it becomes
all the more important to have a clear idea of the landform
characteristics of the catchments in this area.

The present study aims at establishing Geo-
morphological parameters in some of the Western—Ghats

catchments with a full description of various methods
available for computation of such parameters.  The study may
be usaful in carrying out overland flow routing or any othar
hydrological analysis for the catchments in this region.
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2.0 REVIEW
2l General

Various parameters to be studisd and esztablished
in the study can be broadly classified into thiee categories:

1) Linear Aspects of the channels
SEL Areal Aspects of the basin
T Relief Aspects of the catchment and channel networlk
2.1.1 Linear Aspects - Various parameters which involve
length of channels in different ways are grouped under this
category. Lingar aspects of channel network are listed
belows

al Length of the Main Channel (L)

) Length of the channel between the outlet and a
point nearer to C.6. (Lg)

&) Total length of.channels
d) Wandering Ratio.

£ ) Basin Perimeter

) Fineness Ratio

) Watershed Eccentricity

Details of each of these parameters alongwith
differant methods for their measurement or computations  are
discussed next.

al) Length of the main channel (L) : This 18 tne
length alont the longest water course from the outflow point
of designated sub-basin to the upper limit to the catchment
bouwndary. The following are five methods which may be used
for lengbth measurement from topographic maps:

ik Fair of dividers
ii) Thread length
1A Edge of paper strip
iv) Opisomater
v Analog to digital converter
1) Fair of Dividers: In this method, the stream
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length can be measured by setting a pair of dividers to a
small interval compared to the meander length of the stream.
The points of the devider can be ‘walked’ up the centre line
of the stream counting each strip. The stream length is :
stream length = (Number of Divider Steps)
% - (Length of Divider Step)
%  (Map Scale Factor’ e A )

ii) Thread length : In.this method, the stream length
is measured using the thread. The stream length on the ..ap
is carefully pointed with rubber cement. A distinctive
coloured thread or thin copper wire is stuck to the adhesive
surface over the stream or contour image. The point of =&
'divider can advantageously be used to attach ‘the thread to
the map image following all of the twists and bends. The
ends of the thread are carefully trimmed with a single- edge
razor blade or sharp racto knife blads. The thread is  then

carefully lifted from the map and stretoched along a scaile
for measurement. The rubber cement can be gently rubbed

from the map or areal photo without damage fto the map
surface.

aigea) Faper strip : In this method, the edge of a sheet
of a paper is laid tangent to the stream at the beginning
point. The beginning point is indicated by an arrow on  the
edge  of the paper. Now, hold the position of the edge of
the paper with the point of a drawing pencil at  the point
where the straight edge of the paper begins to deviate from
the stream alignment. After this the sheset of paper is
rotated until ifts straight edge is ageain  tangent to  the
stream. Then the point of pencil is advanced to ths edge of
the paper where the stream again deviates from the straight
edge of the paper and it is to be continued till the end of
the stream. which is marked with another arrow.

The length of the stream is the distance along the
edge  of the paper between the start and end arrow §seasured
in inches or centimeters (as appropriate) timss  bthe
factaor for the map scale ratio. If one sheet of paper
insufficient adge length for the stream length
measured, a second sheet of paper may be emploved.
method has the advantage that the shesst paper provides
length data in a form which can sasily be checked again at
later time by some one else.

This method also provides & Fo
obtaining data for constructing a profile tiream
Whenever the edge of the paper encounters a place on the map

whare the stream intersects a contour 1ii

point  with a small "tick" enark on the p:

Frdicate s Ehis
and label the

tick mark with the contour elevation. The alevation
difference between these tick marks divided by ground
distance is the average stream slope between the points

iv) Opisometer : The opisometss: iz an inshtrument
having a dial connected by gears to a small roller whael
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which is guided over the centre line of the stream. The
tdistance traversed by the roller wheel is indicated on the
dial. The units are either in inches or centimeters. It is
usually difficult to reset the dial to zero reading at the
start of the meas SLreman therefore, it is wshtomary to read
Ehe initial and final readings from the dial. Thean +ths
initial dial reading is deducted from the fimal dial reading
to obtain the length of stream,

Because {t is difficult to guide the wheal
accurately over the stream, it is recommended that tha
distance be traced at least three or four times and ihe

distance taken as the averaga of the mneasurements. Thease
meRasurements, which have deviations more thanm five percent

of the average meas surement,; should be discardsad and raplaced
with other measurements

ey Analog to digital Convertor: Stream lengihs and
contour  lengths can  be obtained in  an  indirect Cway by
v i the lins or stream to be maasured in a special
machine. This machine is used to record X and Y coordinates
of closely spaced points on magnetic tape or punched on
) I E tape or IBEM cards. The required stream length is
found by running distances computed from the equation

-~ -

L Ao )
Distance = (( X) + ¢ ¥) ) /2 o e P
High speed digital computer iz used  in the

edure.  As a result, the basic map data can hbe gquickly,
accurately  and lnp"penmively converted into a form or
avttomatic machine data processing.  This method is capable
Of resulving X and Y distances to the nearest 0,001 inch.

Pt
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b) Length of channel between the outlet and a point
nearer to C.6. (Le) :

sured from  the
2AM nearest  to

It is the length of the ohanne 1
cutlet of the catchment to a point on the
the centroid of the basin.

i

The centroid of the in determined using the

fullowing step .

i} Cut a cardhboard piece in the shape of the catchmen:

149 b2 the C.6. of the catochment shape card boared
Piece wusing point balance standard procedure

1330 Superimposs  the card board piece marked with
: gravity over the catchment plana.

L EEE a8 pin over the centre of gravily

of L 2 to mark the centre of

o A t Y
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Once the centre of gravity is located the length
Le can be measured by any method described for stream length
measurement. ’

£ Total length of Channels :

Total channel length is the sum total of the lengths of
channels of all the orders in the basin. This parameter 13
important as it gives an idea of over land flow and channel fTlow
in the basin. Channel storage also varies with stream length a
a simple power function. 4

it

d) Wandering Ratio :z

Wardering ratio is defined as the ratio of the

stream length to  the valley length. Valley length is
straight line distance between outlet of the basin and
farthest pmiﬁ* on bthe ridge. It has been shown in §i
Wandering ratio represents the deviations of the mainstream

o straight line length from the mouth to the top of

main stream. The wandering ratio should be clearly distinguished
from sinuosity or meandering as the wandering ratio represents 2
mors  gross deviation of the path of the master stream from
aobht lengith. '

2) Basin Perimeter:It is measured along the divides
between basins and may be used as an indicator of basin size and
ahap®.

) Fineness Ratio i The ratio of channel length to the
length of  the basin perimeter is fineness ratio, which is a
measure of topographic fineness.

a) Watershed eccentricity : the watershed sccentricity is

ot W (o

by the L

wihe s = = A dimensionless factor
Lo o= from the watershed mouth to the centor

oF the watershed in Lhe samse unit
i e o ok el al the center sl

anc per |"JF-‘Hf.|LL..L.I..L<A£‘ o Lo

surement for Lo and W oare shown diagramaticall
ism o oalso e noted that i+ Lo o= W, T=0, and :
s o W g@t large, € increases. Thus the lower the wvalue
the greater the compactnes: hed concentralk

5 of the
mmuhh and the higher the §lood ps

2.1.2 Areal Aspects of the Basin &

Th@ paramsters which are governed mainly by the
ars glassed as  Areal aspectis of the
aspects  have  been considered for the
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al Drainage Area

b} Drainage Density

c} Conztant of Channel Maintenance’
o Channel Segment Freguency

e) Circularity Ratio

£ ) Elongation Ratio

o) Watershed Shape Factor

h) Unity Shape Factor
v ”
In the following text the above parameters have Dbeen

discussed in  detail and various methods proposed for their
svaluation have been suplained briefly.

a) Drainage Area i

Drainage area is defined as collecting area from
water would go to a stream or viver. The boundary of the a

determined ™ by ridge separating water Flowing in (]
directions. This parameter is hydrologically important 3=
it directly  affects the flood hydrograph and the magnitude of

flood peaks in mountainous arsas. The larger the size o©
basin, the greater is the amount of the rain intercepted and
higher the psak discharge that resulits.

The following methods are used for the determination of
the arsa of a drainage basin from the available toposheeis of the
basin.

i) Estimation
ii) Folar planimster

LA Dot grid

iv) Strip sub division

V) Geometric sub division

wid Analog to digital converter.

e Eimation @ The area of a warershed can be wvisual

imea et comparison  of  the watershed as traced
cographic  map with a sguare or rectangle of similar siz
the  khnown  dimensions can be used to easily sstimate the

The method is oguick and sasy fTo uss bubt is very subjective.,
i} Folar & It is a widely used analog

yied s a “om A series of recording dials. The
s proportional Lo the area of the figure traced around.
gcer point or aptical cursor is set to a beginning point
phery of watershed., An initial reading of the ;
v (Some pla 5 Lo be set to zero abt the bsginni
AT The tracer point dis then caro
clockwise direction retuwrning
reading after th “ i

the area enclose

]
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trace around the area three times and taking a reading on  the
completion of each circuit. The area in a map units is taken as
the average of these three values.
The watershed area is Area in sopiare miles
or sguare kilometer = (Flanimeter units)
¥ {area per planimeter unit) .. (4)

The area per planimeter unit may be determined by
tracing around a square whose area can be computed in watershed
wnits. For this purpose a map scale line at the bottom of Lie
topographic map can be used.

Some  planimeters, which are fitted with an adjustable
tracer arm to allow the setting of the instrument, give a direct
indication of the area in any units. If the carriage bleock is in

a fiwed position on the tracer arm, the instrument will give the
area btraced in sguare inches.

SHEAT ) Bot arid @0 The area of the watershed can be determined
ﬁy the use of a dot grid. The dot grid can be constructed from a
sheat of graph paper printed on tracing paper. The intersection

of the grid lines represent "dots". The tracing paper grid is
layed over the map on which the watershed boundary is  outlined

for the mneasuremsnt of area. ALl dots falling within the
watershed are counted. One half of all the dots falling exactly
on  the watershed boundary are counted. The other half  are

dropped from the count.

The prﬁuﬂnrw of bhe major Qrid lines (the heavy line

omouring every 10th or 20th line) facilitates the speed and sase
of obtaining a oo n“ of the dobs. Im tﬁe interior part of the
W e g e th; antive major sgquare falls within the arsa,

the dots (grid intersections) are quickly counted by inspection
(10x10=100 1n.9"%ect1nns\; Light check marks made with a sharp
@il bto  indicate those intersections

ﬂrnwinﬂ pERr i may  be
oheok mar particularly useful in  ocounting

Lions which actly on the watershed boundary.

converted to the desired units by the

ey

suars milesd x (intersections)
Cintersections per soguare inch) ... (5)

t Inthis method bthe weatershed aresa
stripa. The length of sach strip

spaled. The area in map units is

Map area = {Length of all strips) x (Strip width) .. (&)

The watershed area is obtained by :

Area in squars miles = (Maps area) » (sguare miles per
map wnit) i




A sheet of 10210 per inch or 325 ber inch
on a transparent tracing paper can be used to define

wate e bed

prone doma bl

W, Geometric subdivision 3
outlined on the topographic map can be

¥

of simple geomstric shapes whose areas can sasily

The arsas of sguares, rechtangles and triangles
determined. The arsa in map unibs is given by

Map area = (compubted area of

The watershed area is

feea in sgquare miles =

wik Analog to digital conver
by tracing around  the watscshes
topographic map with the ocursoes
converter, may be used Lo compuls
computer programme. The analog to digits

deee i bhad Cad uncleyr &l

length me

b} Drainage Density @

lemgth
Basin.
S e
into

S

Tovense .
i - R

the

betwesn fhe
the channels s
pae meter. It is wvirt

The importance of this cons
guantitative expression of fthse minimum

o

graph

the st




the developmental of a length of the channel.

d) Channel Segment Freguency i

Channel  segment  freguency o shtream frqum
defined as bthe number of streams per unit area
basin. Horton sweggested that the composition of
provided a mors adeguate characterization of a st
drainage pattern. His "composition" was  comp D*L

sming bhe two textural meassures of drainags density 'ﬂnd “+rham
frequency.

el Circularity Ratio :

Baﬁin ...... circularity ratio e dned
bhasin area to A of a circls having a
o thes p@rim&_ur brasin. e wva.
approaches unity as of A drainage

£) Elonﬁation Ratio =

£1 nﬂwailnr ratin of a basin is defined as
babtwsen ths a gircle with hthe Enﬂw A
and  basir value of the elon
ity as trainage basin approar

i1 B

q) Watershed Shape Factor

Watera ‘Bhape factor is defined the ralbic
stream lsnghth to the diameber of a circls bhaving the

the waters

h)

N 1P§iﬁ@d g bl

the bas ALTERA .

langhh

Fatio,

@lavalion
channsls.
determining
ralied aspes
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al Basin Relie+f

bl Relief Ratio

=} Relative Relief

i} Fuggednaess Number

&) Taylor & Schwartz Slope

G Nash's measure of slope

0} Mash’'s measurse of overland slope

hl Co-eff of variation of sguareroot of the overland slops

Variables involving relief aspects of the basis are the
most significant parameters in hydrological studies of fhe
watershed, The slope is related to rate at which the potential
enargy of the water at high elevation in the headwaters of the
catchment  is converted into kinetic energy. Losses in  various
forms  occur o in the process. Water is held in storagse  and  the
travel time in the hydrologic system is  in genaral  inverssly
related  to the slope. Mountainous catchments (as  under sty )
are characterised by the steep slopes and hence these parameters

I ill  more impﬂrtﬂt for mountainous catchments, Thigs
paramshers, theretfores have heen discussed at tenghth  in bhe
following heut.

different me'huds given below, the lengths
il Are me any of the methods discussed
s mection on linear aspects.

WRE T E T e
' prrewis

al Basin Relief i

F e

Fea ] i of & basin is the mayimum vertical
the stream outlet to the highest point on the divi
The total relief of & basin is a meas of bhe pobe
available to move water and sediment downslops

FLE e

b) Relief Ratio

The relief ratio is defined as the ratio betwesn  the
basin  relisf and the basin length. In normally shaped basins
the relisf ratio is a dimensionl height length ratio eqgual to
the tangent of the angle formed by intersection at the basin
mowth  of  a horizontal plane with a plane passing through  the
highest point on the divide. This parameter permits Comparison
of  the relief of two basins without regard to the scale of the
topomaps usad.

3

c) Relative Relief :
Relative relief is defined as the ratio of, the basin

relief expressed in units of miles to the basin perimeter.
Relative relief iz an indicator of the general steepness of a

=12~



basin from summit to the outlet. It has an advantage over the
relief ratio in that it is not dependent on the basin length
which is .questionable parameter in spreaded basins. When the
main channel consists of two branches more or less of equal
catchment the channel slopes are taken as the mean of the two
values calculated separately and weighted with the appropriate
catohment area.

d) Nash’'s Measure of Overland Slope :

Nash (1940) defined another measure of slops that is
known  as  the overland slope. For this a grid of rectangular
mersh  is drawn on the 2.5 inch map of the catchment,; the mesh
size being such that about 100 nodes occur with in the catchment

boundary. At each intersection the minimum distance between
adjacent contours is measured and the slope at each point is
~aken  as  the contour interval divided by this distance. This
provides a set of slope values, of which the arithmatic mean is
caloulated and taken as the overland slope. When the

intersection occures at a point between two countours of the same
value, the slope is taken as zero if the point is in valley and
az indeterminate if the point is on a hill. Irdeterminate points
are omitted while calculating the mean. (Fig. 4).

e) Co-efficient of Variation of the Sguare Root of

Overland Slope :

This measure was also suggested by Nash in 1940. Haere
the mean and standard deviation of the square roots of the valuss
of over land slope at the intersections of the grid ares
calculated and the coefficient of variation is taken as +he
standard deviation divided by the mean. This is a statistical
measure of the variation of overland slope in the catchment.

£) Ruggedness Number 5,

The product of drainage density and relief ¢
units)  is termed as the ruggedness of a basin. Areas
. t

reliet but high drainage are, therefore, as ruggedly
the areas of higher relief having less dissection.

a) Taylor and Schwarts Slope :

Taylar and Schwartz (1938) described the slope of
main  channel in parts per 10,000, Here the channel was i
At series of lengths (1). of approximately uniform slope (5
whose time of flow was taken as being proportional to (1).
the channel (TS) was given by LATS = (1\s}), where T8
pe of a uniform channnel of the same length and time of
the  actual length. The definition sketch Ffor +h
parameter is given in Fig. 5.

e

h) Nash’'s Measure of Slope :

»

Nash (1960) defined another measurs of slope where the

o e
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profile of the main chamnnel having besn plotted from bthe  gauging
site bto the catchment boundary, & straight line was drawn through
the gauging station and the vertical through the highest point of
tha main channel. Further the slope of the line being sc chosen
that the area of the briasangle was egual to the area  contained
below the channel profile as shown in fig.Js

2iE Forest cover and Agricultural Land Uses @

It has been Fwtﬂgﬂlﬁad‘that the type and extent of
forests and vegetatlon cover influsnces a number of components in
the hydrologic oyeole, These c&mpmn@1ts are direct interception
of a part of prthp““wt1ﬂ“ by vegetation, affect of vegetation on
@vapnration imcrease of inftiltration by  opsning  wup
ﬁrﬁl development of roots, evapotranspiration
depletion of avalilable soll water storags
of mnow pack, binding soll ags g s L
1. The land wuss patieen is also im;mporbant
'fﬁg of the basin as bthe surface  roughness,
Feotive slope ebo. vary substantial ly wth

0
e

oovered by
. ﬁhr”b% an
sambed basing.
top layers
acoount  for
e b .

lacddunus o
grasalands  are
fcb v om0l
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elief Analysis i

Fhysiographically, ' the Balganga basin consists oif
diversified fluvial relief features 1i interlocking spurs,
incised deanders, summit saddles. The altitudes of the basin
vary from 1000 to 4600 m above m.s.l. which implies a total
relative relisf of 2600 meters.

i

which is thes
Earn part of
SR bBound area

&

region confined to ths o -
above 4000 m in altitude, The
with stesl gauge glacier.

The moderate moursts
sf interdluve
~ilateral
i

trom &L

law mountain

DS

pad e
spure,  This
Wi i z

T |

nture follows the alii
& along the

; relietd
HO00 m/m.

T EOmp @25 of
L . The main - drainage
dondritic,  subparalilel,

It has bobh perenial
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which fall into first order %o sixth order

The drainage density varies from 2 to 7 km length\sg.km
For obvious reasons  maximum  drainage density
low relief region { near the putlet) where the
sarrower and bottlened piherss The minimum
'.\Eﬁ km securs in the high relief region where
1andforms has been consumed by the denudation

rom as high as  6-8
valuss of about 4

S Chenab Basin i
rigorous analysis of Chenab catchment has  been
hard & Buphta (Fub. i“%ﬁl, the tokal basin area

ey g o

i 2 0 sg km. b targe catchment has been
: subbasins then analyssd on

f PLVET msystem
Great Himalayan region.
Chandrs river and  Bhaga
in channel is known @ as
@ band SUrves
b b After
Fip  planes and
araa has therefore

sty
AT Sl T LS

or shream order  aspects,
basin.

a large scale
ried out well

e vis  stream
Both the cases
On large scale
DWing a  very

Similarly

e stream order.

-

whe ateam order.

stream length.
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sment with  Horton's

Mmil the above | mhow good agre

g
laws given for these type of plots.

Reliaf Analysis i

Longitudinal profile of the maipn
cm mhow  the "hﬂﬁuﬂt alope noobhm high LA 3 OVEry
shaen 51ﬁpm 3 mh#erMﬁ mbrio b turwa Ln gradual
miopass (=, Campwaxlw profile aas also
AWN arwverd that lower
e ; prder shreams
! prkh order streams being a5

atio {(ratic of maximum basin relief

b mawimum T Moin the basin) is obtained for the
t is computed to be D.92057 while
many catochments has besn reporhed

whole ca
the av&rage
b be 0.005.
(=7 .BF) whiles
This further

number is also very high
smen;ﬁ it is reported to be 0.4-0.35.
the rugged nature of terrain.

Hydrometric analysis has also  been

carrisd

Araal £ L

e

RDrainage Derrltyn Length of overland flow and Stream
rmam fres v are the main parameters studied based on

vear Aspects of fthe basin. Drainage density and
have been found +to be systematically
LR density being low in the higher
in the lowsr (flat) regions while length
VEET way. Stream frequency is high
in +“m " : i redures linearly with drainage
density in thes high altiltude zones.

=
UVEF¢ﬂﬂd

s factors sueh as circularity ratio,

arm factor confirm the elongated shape of
1ifferent Ffactors having low values for
as well as for the catchment as a whole.

s STATEMENT OF THE FROBLEM

i

In view o0of the discussion so far, it is clear that
various geomorphological parameters are important and significant
in order to regionalize various hydrological models. The
petimation of such parameters gains further importance in case of
hilly catchments because direct measurement of rainfall and flow
eto. is difficult in such areas.

The basic obiective of present report is to® study
various geomorphological parameters for three models catchments
lected in  the Western Bhats region. Somea of the methods
discussed in réeview section have been applied for the estimation
nf various parameters. GBeomorphological characteristics of the

-19-



il moad enriched asoil
HWith Tuﬂgabhadra anc Bhima as  dits  major
he third longest river in India buf has a
hecause of fairly low rainfalls in  the

area ooversd in this study lies between

i el
and 73 I07to 74 457 longitude. Thea
i pamrately area also coverad in this  area.
Btudy arsa lies in the state of Mabarashira.

ral  dryness  suxcept
3 B major part of the
in the basin Commences
the month  of February.
with mean daily maximum

R Thgz
Mowvembey

minimum temperature ofl7.
i v ie somebtinss  affected by
with the passages of western disturbances

33

"
i

cold wave in

pringi
anvoss  north Inﬂiﬁu This makes the tesmpersture to drop down  to
o
1w 4 e From March  onwards  the  day
Sz ill the break of sowuth west
during this  period remain

rom March to first week of June
May iz the hottest month with individual
02
ing to around 40 C. From June to October
qﬁtive and this pericod is  thus the rainy
humicdity during this period goss high, upto
dry perind remains at 22% on the average.
loudy to overcast shkies with widespread
association with the monsoon depression that forms
in  Whe Bay of Eengal and moves across the central part of the
i

Thp DPW'nd

atudy  area comprises of laterite, and red clay-—
loams. terrains are another characteristic of the basin.
The latsr arnd loamy solls are gensrally non saline, non
albkalins -and well drainsd. The permesbility of the soil being
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high, it is necessary to apply organic mamures to the soil in
order to increase its water holding capacity and thereby making
them suitable for poddy crop.

Data Used

Fresent  study covers upper reaches of Erishna basina
Tal waltershed idied is from the origin of Krishna river upt:

A junwad 5 Site. Apart from considering the watershed as .a

Tl)

wWwhiole  bwo quh b&blﬁb of the same catchment have also beesn
studiesd, The upper most part of the watershed has been taken

into study upto Karad Gauge Site and catchment of Varna river has
been taken upto Samdoli Bauge Site. The toposheets used for
thess basine have besn given in the table below :

TARLE = 1 Details of Topo-sheets used for Different
Catchments

S.No. Name of the CaLchmPnts Toposheets used Scale
He: Frishna basin upts A7 B Ha B B L 1:3250,000

A iunmwad

72 Erishna basin upto 47F, G, J, K 12250, 000
Faracd
R Varna basin upho U SRR R L 1: 250,000

Samdali

o wif] CEOMORPHOLOGICAL CHARACTERISTICS OF SELECTED CATCHMENTS

The three catchments selected for this study have been
discussed in secton 4. (Fig. 4.1 to L A Various
eonorphological parameters established for these catchments have
been presented in the following tent.

I Farameters Based on Linear Aspects :
As  discussed in section 2, Edge of paper strip and
thread length methods have been uwused for  various length

measurements. The values of different parameters have been shown
in Table 2. below. @

=21~



TABLE 2: GEFMORFPHOLOGICAL PARAMETERS BASED ON LINEAR ASFECTS OF

THE BASIN
FParameter Verna Basin Erishna . Basin FKrishna Basin
upto Samdoli upto Karad upto Arjunwacd
e ol T 135.75 Em 159,05 em ZHD .00 km
channes ]
b2 W 80.50 Em T8.25 Bm LRs. 25 =m
T. Total length 4T .25 Hm 4781 .25 Hm 110046.50 Em
of channals
4. Wandering Ratio 1.385% Lo AT 1.46024

Farameters Based on Areal Aspects :

Areas of the all the three catchments have been measured
hased on strip sub division method discussed in Section 2.
Different parameters based on areal aspechts are given in table 3,

TABLE 3: GEOMORFHOLOGICAL FARAMETERS EBASED DN AREAL ASFECTS OF
THE BASIN : .

Farameters Verna Basin Erishna Basin Erishna Basin
upto Samdoli upto Karad upto Arjunwad
1. Drainage Araa 2055 .54 Km Shelwt? Em 12201.94 Em
2. Drainage 0.8977 km\ 0.8659 km\ 0.92020 km\
Density S0 kmoarea ] kmoAarea a2 km o area

. Constant of
Channsel main-—

tenance

4., Circularity 85 =28 0. 6664 Sl pi e
Ratico

5. Elongation .5821% 0.92014 .7&80
Ratino

6. Watershed 2. 6540 1.6610 2.0863
Shape Factor

T Uity Shape b L Le2BLS 1.4688
Factor
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S Farameters Based on Relief Aspects &

Lhe parameters based on the relief aspects of

: prited and pressented in Table 4.
bahﬂvxmur of the catchments is very
mall scale maps used.

plevationa

vkt on

TABLE 4: ¢ GEOMORFHOLOGICAL FPARAMETERES BASED ON RELIEF ASFECTS
OF THE BASINS

Farameter Verna Basin Erishna Basin Erishna Basin
upto Samdoli upto Karad upto Arjunwad

1. Basin Relief 4258 m 485 S85 m

2. Relief Ratio 4. 367X418 e b e TL.60X10

S: Relative Reliedf 1 H27TX18 1 SEEX L 1.1468X10

0.284 0.420 6. 52

e Average overland E.14% EAL il 3. FE
5 1ope

>
O

CONCLUSIONS AND RECOMMENDATION

6.1 Conclusion

This various geomorphological  parameters
these paramsters. Based on this the
: of thres baﬁ . namely HErishna basin

ad, rasin wupto  Samdoli and  Erishna basin upto

M juanwac g have b&@n sstablished. Im brief the following

conclusions may be made

ang metl
gEomor
l'p*""\

e the watersheds tudisc include one  large basin
Arjunwact ) and bwo of L rasins.  One can infer
density i i reanhes ., In the
the variation of total study area
The  ocor maintenance, for this

: such as circularity ratio, elongation
5 el nrﬂ unity shape factor indicate that Earad
aviEn D distributed area while Samdoli

lief studies clearly reveal that basin is steep in higher
e i elistf Ratio in the present case varies from

tc

» and overland slope varies from 3.14%  to
-y small wvariation confirms e topographical
mf the basin as a whole.
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6.2 Recommendations for Further Studies

For further studies more basins can be selected in the =ams
catchment S0 as to have a broader picture of Erishna bSasin.
parameters so obtained can be used for model regionalizaticn as
discussed earlier. Further studies should essentially be carried
out on larger scales (preferably 1:50,000) s0 as to take smallar
order streams into account.
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