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Background of this study 

• Agric. Economy 

• Precipitation contribution 

• IBIS 

• HKKH 

• UIB & Tarbela (205,000 

km2) 

• Altitude variation 
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Climate and Study area 
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Westerlies 

Monsoon 

• Climate variation 

• Spatial and 

altitudinal 

• Objectives 

• Study area 

• Data used 



Hypsometric curves for Hunza and Astore 
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6 A comparison of ASTER and MODIS images. 

84% 

SCA 

85% 

SCA 

MODIS data validation with high resolution 

ASTER images • Data base of MODIS 

• Validation of MODIS 



Snow and glacier cover variation –  
MODIS MOD10A2 images  
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Cryosphere trend • Snow and glacier extent 

• Increasing trends at higher 

elevation (accumulation zone) 

• No P measurements of the 

accumulation zone 
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Snow and glacier spatial 

extension trend (After 

removing the seasonal cycles 

from time series)  

 

Increasing trend in all zones 

over the data period 

 

Climate trend over the same 

period 
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Seasonal climate trends in Astore basin 

10 

Though not significant but signal to the 

increasing snow and glacier cover 



Stream flow trend in Astore river 
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Hydrological regime in Astore basin 
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Hydrological regime – dQ vs dS 
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Suggestions 

 Monitoring other sub-catchments 

 Installation of more climate stations at high-

altitudes 

 Ground observations of snow and glaciers 

 Study of climate in different altitudinal bands 

 Snowmelt-Runoff modeling under climate 

variability scenarios 
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