
Chapter 6: The Cryosphere 

1. Continental Ice Sheets 

4. River and Lake Ice 

2. Mountain Glaciers 

3. Sea Ice 

5. Permafrost 



Highest point in Switzerland: Dufourspitze 





The mountain snowpack in the American West contributes about 
75% of the available water.  The “slow release” snowpack acts 
as a kind of reservoir for water.   Without snowpack, we would 
need a lot more dams! 
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Builds thermal inertia into the system: 

-Albedo; reflected light keeps ground from warming up 
-It takes 335,000 J of energy to convert 1 kg ice into water  
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-Permafrost: By definition, 
ground temperature is 0°C or 
less for two years or more 
(based on temperature – not 
presence of any particular 
amount of ice). 
 
-Heated from below, cooled 
from surface; base is where 
these forces balance out to 0°C. 
 
-Arctic areas have already 
warmed more than the rest of 
the globe, and methane 
emissions from permafrost areas 
could increase substantially. 











Mer de Glace (Mont  Blanc) 







Greenland ice flow: Why you drill in the middle when 
you want a coherent record of the past  





















BBC 25 July 2012, “Satellites reveal sudden Greenland ice melt” 
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Hard to keep up… 


