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Outline	  

•  What	  comprises	  high-‐mountain	  cryosphere?	  
•  Snow	  accumula>on	  by	  avalanches	  
•  Ice-‐mel>ng	  beneath	  debris	  cover	  
•  Stagnant	  and	  down-‐was>ng	  glaciers	  

– Moraine-‐dammed	  lakes	  and	  outburst	  floods	  

•  Bedrock	  permafrost	  and	  rock	  falls	  
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Weimers,	  1995,	  showing	  data	  from	  various	  sources	  
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Ice-‐mel>ng	  beneath	  debris	  cover	  
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Stagnant	  glaciers	  in	  eastern	  Nepal	  

Khumbu Himal, Nepal 
(ASTER image draped over SRTM; 1.5 x v.e.) 
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Stagnant	  glaciers	  in	  eastern	  Nepal	  

Khumbu Himal, Nepal 
(surface velocity from ASTER image cross-correlation draped over SRTM; 1.5 x v.e.) 



Stagnant	  glaciers	  and	  debris	  cover	  
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Condi>ons	  for	  stagnant	  glaciers	  
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Downwas>ng	  of	  debris-‐covered	  glaciers	  

Jaundhar	  Glacier,	  Himalaya,	  India	  



Downwas>ng	  of	  debris-‐covered	  glaciers	  
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Bedrock	  permafrost	  
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