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Climate Feedback

Given a climate forcing (e.g. CQ
increase)A initial warming

AAmplifying:loops (positive feedback)
magnify the warming

ADiminishing loops (negative feedback)



Milankovitch Theory
Astronomical Theory of Climate Change

The Serbian astrophysicist, is best known for developing one of
the most significant theories relating Earth motions and lotgrm
climate change.

Born in 1879 in the rural village of Dalj (then part of the
Austro-Hungarian Empire, today located in Croatia), Milankovitch
attended the Vienna Institute of Technology and graduated in
1904 with a doctorate in technical sciences. After a brief stint as
the chief engineer for a construction company, he accepted a
faculty position in applied mathematics at the University of
Belgrade in 1909 a position he held for the remainder of his life.

Milankovitch dedicated his career to developing a
mathematical theory of climate based on the seasonal and
latitudinal variations of solar radiation received by the Earth.

Milutin Milankovitch 1879-1958

It was not until 1976 that the orbital theory became much more widely
accepted becauselayes et al[Nature, 1976]demonstrated the statistically
significant ice volume fluctuations at all the orbital frequencies.


http://upload.wikimedia.org/wikipedia/en/1/16/280px-MilutinMilankovic.PNG

Orbital Dynamics:

Fo= G(m*m,)/r
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Milankovitch Theory

Astronomical Theory of Climate Change

Precession:
The Earth gets all its energy from the Sun. But the al Earth wobbles on it axis as it spins, |
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the amount of energy reaching the Earth. yedrs:
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Eccentricity: Tilt (leiquity): i o
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becomes slightly more and then less oval the plane of its orbit changes about three
every 100,000 years. degrees every 41,000 years.



http://www.windows.ucar.edu/tour/link=/earth/climate/images/milankovich_lg_gif_image.html

lce core data

Antarctica:: 440k & 800k year records
Greenland: 120k year record



