
Ice Sheets and 
Future Sea 

Level
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Climate Record from 
Vostok Ice Core
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Effect of the Industrial 
Revolution
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When the earth warms, ice 
sheets and glaciers shrink sheets and glaciers shrink 

and sea level rises
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From Church and White, 2006
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Glaciers/IceCaps

Sea Level Equivalent

0 20 40 60 80

Meters of Sea Level

Antarctica

Greenland

2-6% of all water on Earth
70-80% of all fresh water on Earth

East West
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450 Gt/a

melting

ice flow

450 Gt/a

225 Gt/a

225 Gt/a

Approximately in “mass balance”
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accumulation

melting

ice flow

Things could get a little better or a lot worse
Increased ice flow will dominate the future rate of change

+10%
+50%

+150% or more?
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(Source: Luthcke et al., unpub.)
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GREENLAND

(Source: IPCC FAR)
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ANTARCTICA

(Source: IPCC FAR)
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-1.5 0 0.5

Elevation Change Rate (m/yr.) (Source: Pritchard and others, 2009)
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(illustration (c) Frank Ippolito)
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Easy part: Ice sheets will shrink faster and 
accelerate sea level riseaccelerate sea level rise

Hard part: How much and how fast?
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Source: CReSIS and NASA

Land area lost by 1-meter rise in sea level
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From Anthoff et al., 2006

Maldives
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Questions?
Photo: I. Joughin


