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Impact of the ice?

Reflects the incoming solar radiation

If the Greenland Ice Sheet melted,
the global average sea level rise wou
be 7 m

The melt water freshens the ocean

Sea ice and ice bergs influence oceal
transport.




Global Warming

The temperature has increased 0.%7
Since the reference period 1951980

Global Land-Ocean Temperature Anomaly (*C) 2008 Surface Temperature Anomaly (°C)
Base Penod=1951-1980 Global Mean =044
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Concentrations of grieenhouse gases in the past can b
measured from the airg f the past atmosphere trapped
in the abubbles in old ice. /
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WHY?
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Global Climate Forcings
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Antarctic Time Series for CO,, CH, and Temperature
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CQ, CH and temperature records from Antarctic ice core data

Source Vimeux,F, KM. Cuffey,and Jouzel,J, 2002 "New insightsinto SouthernHemispheretemperature
changesfrom Vostokice coresusing deuterium excesscorrection”, Earth and PlanetaryScienced_etters 203,
829843



Sea Level (m)

Temperature (°C)
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(a) Sea Level from Red Sea Analysis of Siddall et al.

(c) Paleoclimate Temperature Change
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dD (per mil)

A L LS N LA N B B B — T T T T
9.3
5.5
7.5
_3R0F 11.3 -
15[5 ]9.3

400 -

: 13.3 75

)
420 u
o 16.2 184 202 |
| I T T | 1 L [ N A TN T NN SRR AN TN SN SO S N TR SO TN SR N T TN (R TR N S |
0 100 200 300 400 S00 600 T S0
time (kyr BP)

Climate has cycled between warm interglacial periods
and cold glacial periods the last 2.7 mill years
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0D (per mil)
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Climate has cycled between warm interglacial periods
and cold glacial periods the last 2.7 mill years
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Ice during the LGM

Ice at present
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lce during the
last glaciation

Big Ice sheets covered
North America and Europe

Sea level was 120m lower than
the present level.

Sea ice extended to Portugal

THC ocean circulation was strongly
reduced.
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Thermohaline Conveyor Belt

Warm phase Cold phase

Energy Is transported Energy is not transported

North (South is cooling) North (South is warming)

niconyeyor Belt




Greenl and NnNntemper a

-32

-34

-36

6180

-38

-40
End of the Younger Dryas

42 -

_44 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I
0 5000 10000 15000 20000

Years Before Present



Foto: C. Morrell






How abrupt was abrupt?

North GRIP

180

180

Years relative to end of Younger Dryas

Large change in ocean and/or atmospheric
circulation inless than a decade, probably
one year to the next

Deuterium excess

Years relative to end of Younger Dryas



