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Abstract: The markers of the changing climate over the availability and distribution of water resources are explicit evidently in the densely 
populated parts of the Himalayas. Decreasing precipitation, warming air temperatures and depleting ice reserves are sinking the region into a 
serious hydrological stress vis-à-vis burgeoning population growth. Changes in the hydrological regimes are projected to accentuate further, 
resulting in a range of serious implications on the socio-environmental and bio-physical fronts affecting directly or obliquely the local and 
downstream populace.  Based on the historical records of temperature, precipitation and streamflow for a period of 36 years (1980-2015), this 
study focuses on the multi-site intra-region micro analysis investigating the influence of the variability in the climatic parameters (temperature 
and precipitation) on the hydrological regimes  in terms of annual and seasonal streamflow. The study reveals that, coupled with decreasing 
precipitation there has been an overall warming trend in the average temperatures (minimum and maximum) in the Upper Jhelum Catchment 
of the Kashmir Himalayas. The streamflow records are in conformity with the climate variation and exhibit decreasing trends. The streamflow 
response was found to be more correlated with precipitation than temperature apart from being correlated positively with precipitation and 
negatively so with the temperatures. 
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In the current global scenario water availability is one of 

the most essential and emerging challenge, and the gravity of 

this concern hinders the progress of sustainable 

development. Hydrological circulation depends on complex 

and intricately related physical processes being sensitive to 

offsets within the system. With reference to the changing 

climate, hydrologic regime has a close dependence on 

climate and vice versa. Climate elements such as the 

precipitation, temperature, solar radiation, wind speed, 

humidity etc. influence the direct as well as indirect 

processes governing runoff behavior. Studies related to the 

impact of climate variability on hydrologic regimes and fluxes 

though incipient are of undeniable importance in present 

context of the population growth and the incumbent stress on 

hydrologic resources. Climate change and its overriding 

repercussions being a global concern are well-studied 

problems (IPCC 2014). Recent studies have shown that 

variations in the climate parameters affect the terrestrial 

water resource systems (Arnell et al 2001). Based on the 

climate studies in the Himalayas, it is inferred that there is a 

rise in the air temperature and decline in snowfall (Bhutiyani 

et al 2010, Shekher et al 2010). Whereas some studies 

suggest that in Himalayas runoff is bound to be increased as 

a result of increasing precipitation and the subsequent 

increase in net glacier melt (Lutz et al 2014) others infer  that 

the streamflow in the Himalayan region has decreased over 

the years (Tahir et al 2011). These contrasting findings in the 

results further suggest that climate-induced hydrologic 

stresses of a region particularly in glaciered highlands like 

Himalayas need region specific investigation (Li and Jin 

2017). 

Kashmir Himalayas are experiencing prolonged 

summers with rise in temperatures (Immerzeel et al 2010).  

Increasing trends in maximum, minimum and mean 

temperatures have been reported in a number of studies 

(Bhat et al 2007). The investigation of classical trends of 

streamflow in relation to that of the climatic indicators is a 

useful tool to study the behavior of the hydro-climatic 

dynamics of the region and to further strategize the 

sustainable use and adaptation to available water resource 

as well as ground-water resources (Mir et al 2021). This study 

as a way forward attempts to establish the linkages between 

variability in climate parameters and the streamflow regimes, 

and to find the correlations thereof by studying a thirty six 

years long dataset which is agreeable to study and establish 

stable trends. The analysis has been micro-scaled to an 

upstream catchment, for the representation of the internal 

dynamics of its hydro-climatic apparatus through a temporal 

outline.

MATERIAL AND METHODS

Study area: The study area (Fig. 1.) henceforth referred to as 

Rectangle


