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▰ Every climatic parameters have its own importance in environment and its play an important 
role in hydrology (Lehner et al .,2017) .

▰ Global Warming can have important effect on climatic parameters (Hoang et al., 2019) .
▰ Water resources are expected to be increasingly challenging as a result of climate change.
▰ Understanding the interaction of climate and water resources can help scientists and policy 

makers to mitigate the negative effects of global warming by introducing proper water 
management scenarios (Gao et al., 2018)

▰ Assessment of these effect using the Global climate model  (Eyring et al .,2016)
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Problem

ü Due to increase 
of Population ü Increase of Industrialization

ü Energy Use
ü Agricultural Practices 
ü Deforestation
ü Consumer Practices
ü Transport
ü Pollution
ü Resource Extraction

ü Rising temperature
ü Rising Sea levels
ü Unpredictable weather 

patterns 
ü Increasing in extreme 

weather events
ü Land degradation
      

ü Water Shortage
ü Global food Issue
ü Melting the Snow
ü Cause the flood
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Study Area 
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Upper Indus 
Basin
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Based on change in projected climate mean 
§  Dry-Cold : 10th percentile both T and P
§  Warm-Wet:  90th percentile both T and P
§  Warm-Dry : 90th  percentile T and 10th  percentile P
§  Cold-Wet:  10th  percentile T and 90th  percentile P
Based on change in projected climate extreme
§  Dry-Cold : CSDI and CDD
§  Warm-Wet:  CSDI and R99pTOT
§  Warm-Dry : WSDI and CDD
§  Cold Wet:   WSDI and R99pTOT
RClimDex software package was used to calculate 
ETCCDI indices,

ID Indicator 
name

Definitions Units

WSDI Warm Spell 
Duration 
Indicator

Annual count of days with at 
least 6 consecutive days when 
TX >90TH percentile

Days

CDD Consecutive 
Dry Days

Maximum number of 
consecutive days with RR<1mm

Days

CSDI Cold  Spell 
Duration 
Indicator

Annual count of days with at 
least 6 consecutive days when 
TX <90TH percentile

Days

R99p Extremely 
wet days

Annual Total Precipitation when 
RR>99TH percentile

mm
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THANKS!
Any questions?


