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ABSTRACT

Koshi river basin which is one of the largest river basins of Nepal has its headwaters in the northern 
Himalayan region of the country covered with perennial snow and glaciers. Increased warming 
due to climate change is most likely to impact snowpack of this Himalayan region. Snowmelt 
Runoff Model, a degree day based method, was used in this study to assess the snowmelt hydrology 
of the five sub-basins, viz. Tamor, Arun, Dudhkoshi, Tamakoshi and Sunkoshi of the Koshi river 
basin, with and without climate change impacts. The model has been fairly able to simulate the 
flow. Daily bias-corrected RCM data of PRECIS-ECHAM05 and PRECIS-HadCM3 for the period 
of 2041-2060 were used for future projection. A period of 2000-2008 was set as baseline period 
to evaluate changes in future flow. In climate change scenarios, magnitude and frequency of peak 
flows are expected to increase and snowmelt contribution to total river flows are likely to be more. 
Simulated flow results indicate that the annual flow would still be governed by monsoon flow 
even in the future under the climate change impact. A high probability of having more flows and 
snowmelt in 50’s decade than that in 40’s decade is seen. The estimated future flow by ECHAM05 
is found more than those estimated by HadCM3 both seasonally and annually. 
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1. INTRODUCTION

The Himalayan catchments contribute large 
quantity of snowmelt flow, particularly during 
dry season (Chaulagain, 2015). The hydrology 
of this river is, thus, expected to be more 
susceptible to climate change because of its 
effects on the seasonal, altitudinal and latitudinal 
shift in freezing line (Jones, 1999). It is because 
of the impacts of rising temperature, which is 
more likely to decrease the amount of snowfall 

over most of the Himalayan regions combined 
with more rapid melting at lower altitudes and 
latitude, and reducing snow cover durations 
(Singh and Bengtson, 2004). As the temperature 
goes up, ratio of snowfall to rainfall declines, 
which adversely affects the water storage 
capacity of the Himalayan catchment in two 
ways: firstly, it will create a direct runoff and 
contribute in possible flooding, and secondly, 
it will accelerate the process of snow and ice 
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