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ABSTRACT

A major proporion of discharge in the Lidder River is eontributed by snowrmelt runalf in its catchment

which is situated in the West Himalayan region. It is, therefore, quite essential 1o estimate the

contribution of snowrmelt runofl to discharge along uﬂlhoﬁzr hydmlnycal :omeﬂu_ﬂnMIE
coupled
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SIE-MIKEH integrated model  along  with

I5) remote sensing Snow cover

lurdnruaﬁmdm the observed runofl which showed an excellent comparison.

eovered areas obdained from the cutput of the model were validated with the data abtained from
MODIS data ssts The data showed an excellent comparison. The ET losses at Sheeshnag
veplesemad|9mdlhemumluielhemmﬁulhe§nahng:Jﬂmenln!meudds
Basin 40% of the total rainfall. 1o the ol flaw in the
Lmamecarslnshmgmﬂoundmbes-umrhemsmpar_amged'ﬁumodduu
about 011 of the tomal rainfall indicating a good interaction among different hydralogical
components of the model The results obtained suggest that the MIKESHE-MIKE-11 integrated
eoupled model can be wed efficiently in the sub-catchments of the upper Indus Basin in which
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snowfall and snowmelt runofl are significant.

Introduction
The Himalayas is the largest mountain range in the world,
extending over a length of 2500 km. Snowmelt runoff is one
of the major sources of freshwater for many regions in the
world. Snowpacks fulfill 33% demand of irrigation water in
the world (Brooks et al. 1997). An estimation of snowmelt
runoff is very important in the Western Himalayan rivers
in India where it is required to plan for hydropower sem
ation and water it during the

son (Agrawal et al 1953, Singh and Singh 2001, Adam
el al 2009, Bookhagen and Burbank 2010).

Complex dlmatbc and topographical conditions in remote
areas of make an of 4t contri-
Inn.lm wery difficult. Snowmelt, along with the baseflow, is an

ib to disch in the Himal Hvers.

1'J|e seasonal water availability depends not only on precipi-

tation but also on snow and glacier melt (Gillan ef al. 2010,

Moors ef al. 2011). Rainfall with strong rainfall gradients

along the foreland & dominated by its topography {Bookha-
gen and Burbank 2010).

Physically based distributed models have many adv

The distributed watershed hydrologic simulation model,
MIKE SHE, originally derived from the SHE model {Abbott
et al 1986), has been widely used for examining hydrological
responses to land use, land cover change and climate variabil-
ity (Graham and Buits 2005, Lu 2006, McMichael and Hope
206)7). Other areas of study on MIKE SHE include sensitivity
analysis and spatial scale effects (Xevi et al 1997, Vazquez
and Feyen 2(M7), model parameterization, calibration, and
wvalidation (Singh ef al. 1997, Andersen ef al. 2001, Henriksen
et al 2003, Madsen 2003), and the evaluation of the potential
evapoiranspiration (PET) methods (Varquez and Feyen,
2003).

Snowmelt runoff modelling studies have been carried out
using physics-based energy budget models or temperature
index based smowmelt calculation approach based models
(1 1 et al MWW, Bookh and Burbank 2010).
Degree-day-based methods are mmmunl} used in hydrology
because these models require less additional data and are rela-
tively simple to calibrate (-Connd] et al. 1998; Singh et al.

compared to traditional lumped parameter models in glmu—
lating hydrologic response to water management (Sun ef al
2007). Distributed mnde]s can slmu]ate the interactions

ip gy, vegetats land
use, and anmrnpogemc Lnﬂugnc.ﬂ using a Geographic Infor-
mation System (GIS) and remode sensing technology {Clara-
pica and Todini 2002, Singh and Woolhiser 2002).

1998, 1L k 2001, P et al. 2004, Nazrul
et al. 200& Sahoo et al. 2006, Stisen ef al. 2008). Energy
balance methods are also widely used, but require consider-
ably more detailed input data. Further, the energy balance
methods are ofien layer based (ie multi-layered snow
models) and the energy balance is often calculated implicitly.

It has been observed that previously researchers had
mostly used lumped models, ie. model input parameters
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