Climate change impacts on
high-mountain cryosphere
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Outline

What comprises high-mountain cryosphere?
Snow accumulation by avalanches
lce-melting beneath debris cover

Stagnant and down-wasting glaciers

— Moraine-dammed lakes and outburst floods

Bedrock permafrost and rock falls
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Mombhil Glacier, Karakoram, Pakistan
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avalanches

Supraglacial
debris cover

Mombhil Glacier, Karakoram, Pakistan
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Snow accumulation by avalanches
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Soot and dust




Hillslope source of debris cover
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lce-melting beneath debris cover
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Evolution of debris covers

Miage Glacier, Italy Bashkara Glacier, Caucasus

17701850

g

1991

2000

0 1 2Kilometers

Deline, 2005, The Holocene -

Stokes et al., 2007, Ann. Glaciol.



Stagnant glaciers in eastern Nepal
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Stagnant glaciers in eastern Nepal
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Stagnant glaciers and debris cover
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Conditions for stagnant glaciers
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ownwasting of debris-covered glaciers
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Downwasting of debris-covered glaciers
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Downwasting of debris-covered glaciers
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Downwasting of debris-covered glaciers
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Glacial-lake outburst floods

Benn et al., 2012,
Earth-Science Reviews
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Mass balance



Bedrock permafrost




Bedrock permafrost




Slope failures/rock falls and climate change

Allen et al., 2009, PPP



Slope failures/rock falls and climate change

Deline, 2009, QSR



Rock falls and precipitation
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