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Outline 
•  3D perspecFve of the study region 

•  Himalayan Snow and Glacier Cover (Change) 
–  Landsat, ASTER, MODIS 

•  Evidences of transport of mixed aerosols (dust + 
anthropogenic emissions) over Himalaya (~5‐6 km) 
–  MODIS Terra, Aqua (column AOD and surface reflectance) 

–  CALIPSO verFcal profiles 

•  MSU tropospheric temperatures (TLT, TMT) 
–  Himalaya  

–  Indo‐GangeFc plains 
–  Other major deserts 









The true color images of Himalayan snow cover and glaciers, near the source of origin of three major rivers of Asia (Indus, 
Ganga and Brahmaputra), from the Landsat series (1972, 1989, 2000, 2006) and ASTER (2000, 2008). (LocaLon 1). 











Dust storms reach upto  snow and glacier of Himalayas 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Dust storms (May 7‐8‐9, 2005) 

•  ContribuLons from 

•  Anup K. Prasad 
•  Ritesh Gautam 

•  Dongliang Sun 
•  Partha S. Bhaaacharjee 
•  Menas Kafatos 

IG plains 

Arabian Sea 

Middle East 

Sahara  
Desert 

Sources 



































Conclusions 
•  Historical Landsat and ASTER images since 1972 show evidences of glacier melFng and 

formaFon of numerous melt lakes across the Himalayan Range.  

•  MODIS Terra and Aqua derived dark‐target and deep_blue AOD retrievals, at 10 km grid 
resoluFon, show high aerosol loading over the Himalayas. 

•  CALIPSO verFcal profiles during the major dust storms show that the mixed aerosols 
reach up to 7 km from msl.  

•  The dust storms affect the western, central and eastern secFon of the Himalayas during 
April‐May‐June (pre‐monsoon season). 

•  MSU: The mean month‐to‐month warming (up to 0.048±0.026K/year or 1.44K over 30 
years) of the mid‐troposphere is prominent and staFsFcally significant at a 95% 
confidence interval.  

•  MSU: Though the mean annual warming trend over the Himalayas (0.016±0.005K/year), 
and Tibetan Plateau (0.008±0.006K/year) is posiFve, the month to month warming 
trend is higher (by 2–3 Smes, posiSve and significant) only over a period of six months 
(December to May). 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