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Abstract 
Climate change is an inevitable phenomenon that has led the earth to evolve from an ice age to the present era. 

Due to the rise in temperature, the rate of Evapotranspiration (ET) is increasing which leads to a higher rate (chance) of 
extreme events. This raises the need to analyse the watersheds which shows considerable vulnerability to climate change. 
This study analyses the effect of environmental (Climate) change on Hathmati River which rises from Gujarat Malwa 
Hills having total catchment of 1574 sq.km and average annual rainfall 864mm. The coefficient of variation of annual 
rainfall over the basin is rather high and ranges between 42-65%. 

The analysis is classified into two parts as 1) Trend Analysis and 2) Hydrological Modelling. The trend analysis 
is performed by using Sen’s Slope method where significance values for monthly and seasonal data are determined. From 
trend analysis it is observed that there exists a considerable positive trend for temperature in accordance of climate 
change impact. Sen’s significance (Z) value ranges from -0.03 to +1.72. Existing trend for rainfall, evapotranspiration & 
surface runoff is found to be positive with an average significance value of 2.88, 2.07 & 1.59 respectively. 

The tool used for hydrological modelling is ArcSWAT (semi-distributed hydrological model) that takes in Geo- 
Spatial data (and meteorological data) to estimate various parameters such as ET, Runoff, etc. The model run has been 
carried out for 35 years (1979 to 2014) where model outputs are compared with the observed values of runoff. Sensitivity 
analysis (Calibration) is performed to calibrate the model through SUFI-2 (using SWATCUP) algorithm for the monthly 
values of runoff giving average efficiency (NSE) of model as 0.90. The model is successfully validated for five years 
giving NSE as 0.89. The Calibrated & validated model shows that the average values of evapotranspiration & surface 
runoff in mm against 882mm of rainfall are 303mm & 285mm respectively. The analysis has been performed to evaluate 
the impact of climate change on Evapotranspiration & Surface Runoff through considerable variations in climatic 
conditions using IPCC scenarios (CMIP-5 projections) and identifying the vulnerable spots that may require attention in 
view of the climate change. The framework is proposed to assess and mitigate the impact of climate change based on the 
present study. 

 

Application: 
 

This PhD Thesis will help in policy making decisions in accordance to watershed management. 
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