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Millennial Changes: 630 in Ice Sheets

Ch. 14, p. 251-269

e What are millennial oscillations?

* How do millennial oscillation during interglacial compared
to those during glacial periods?

* What evidence of millennial changes do we find in
Greenland ice cores?

* How do the processes that control 0'30 changes measured in
1ce sheets differ from those measured in ocean cores?



Climate Change at Different Time Scales
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Oscillations Recorded in Greenland Ice Cores
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Millennial Oscillations in Greenland Ice Cores
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Oxygen Isotope Ratios (8'%0) in Ice and Ocean Cores

Ice Cores
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Detecting and Dating Millennial Oscillations in Regions
Other Than Greenland (Ice)
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Oscillations Recorded in North Atlantic Sediments
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Millennial-scale North Atlantic Cycles?
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Where Else Did Millennial Oscillations Occur?
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Depth in core (cm)

Millennial Oscillations During the Last 8000 Years
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Causes of Millennial Changes

Ch. 14, p. 261-268

 What initiates these oscillations?

* How are they transmitted to those parts of the climate system where
they have been observed?

* Why are they stronger during glaciations than during interglaciations?

 Why would the climate system oscillate in such a way?

 H1. The natural oscillations inherent in the internal behavior of
northern hemisphere ice sheets.

* H2. The result of internal interactions among several parts of the
climate system.

* H3. A response to solar variations external to the climate system.



Processes Within Ice Sheets
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Interactions Within the Climate System

Key components of the climate

eomm——- system: ice sheets, surface ocean,

deep ocean
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Opposite Hemispheric Responses Caused by the Conveyor
Belt

Conveyor belt strong:
North Atlantic warm
but southern
hemisphere cool

When it is weak, the
temperature
responses are
reversed.
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Causes External to the Climate System: Solar Variability
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Implications of Millennial Oscillations for Future Climate

Would natural
oscillations cause
climate to warm or to

cool in future decades?
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Summary-Discussion:

e What are millennial oscillations?

* How do millennial oscillation during interglacial compared
to those during glacial periods?

* What evidence of millennial changes do we find in
Greenland ice cores?

* How do the processes that control 0'30 changes measured in
1ce sheets differ from those measured in ocean cores?



