Understanding the Earth?

Geoffrey Boulton
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LOW FREQUENCY BEHAVIOUR OF THE CLIMATE SYSTEM
IN THE LAST 750ka

INPUT

OUTPUT
ORBITAL
(FORCING) (CLIMATE)
40ka 40ka

EARTH

2Oka SYSTEM | > 100ka
100ka 20ka




PRINCIPAL COMPONENTS OF THE COUPLED
CLIMATE SYSTEM & THEIR RESPONSE TIMES

ATMOSPHERE - DAYS

BIOSPHERE - 1-100s YEARS

OCEANS - 10s-1000s YEARS

ICE SHEETS - 10s-10,000 years

LITHOSPHERE >1 MILL. YEARS
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inter. (After U.S. Weather Bureau.)
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GLIMMER ICE SHEET MODEL
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FULL EARTH SYSTEM MODEL

3D atmosphere

]
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i: 3D ice sheets

2D land surface

—

2D sea ice :}

3D ocean

Ocean sediments




Saharan Dust, 48 hours of data from August 2005

Saharan Dust [ndex x 10 Cloud BT 11 um / K
" | | The University

of Edinburgh

% - L : '_ ! ¥ i .: . \
Dust is an important correction for satelllte SSTs
also an important climate forcing.



Spanning the Model Spectrum
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Figure based on

Log,,(Grid cells) [Atmosphere + Ocean] Claussen et al (2002)
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ppbv CHy

- 1100
CO5 and CH4 Concentrations
Past, Present and Future

The future?

IPCC 2000
Scenarios
for 2100 AD

370

450
1600 Today % |% 360
Vostok Ice Core T C\J
1200 300 3
g
240 e
800
180
400

400 350 300 250 200 150 100 50

ka BP




Gm..u_m

£9 5348 —

V534S —
4LV 534S —

2 v o wv

e v o oW
Mo N P —

L T ==
=+

oS
58

{D,) abueys asmesadwa)



Extreme Circulation States

Overturning (Sv) after 4000 years Overturning (Sv) after 4000 years
diwx= -0.30 ; dwy= 0.30 dfwx= 030 ; dfwy= -0.30

-80 -40 0 40 80 -80 -40 0 40 80
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Images from Bob Marsh












