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On the left is a photograph of Muir Glacier (Alaska) taken on August 13, 1941, by glaciologist
William O. Field; on the right, a photograph taken from the same vantage on August 31, 2004, by
geologist Bruce F. Molnia of the United States Geological Survey (USGS).

According to Molnia, between 1941 and 2004 the glacier retreated more than twelve kilometers
(seven miles) and thinned by more than 800 meters.
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Sea Level Change (cm)
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Arctic sea ice extent
(Sept. minimum) [millions of km?]

10 4

e Tt
[ ey -
- r "
o ¥ S

#%
Pl o
LAY w gl

Observations

Mean and range of
IPCC models

[ iy
-,
wowm ) w
W S w b

L

1900

1950 2000

Year

Figure 13: Observed and modeled Arctic sea-ice extent
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% 10% Heat Storage in Upper 2000 Meters of Ocean
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Heat storage in upper 2000 meters of ocean during 2003-2008 based on ARGO data.
Knowledge of Earth’s energy imbalance is improving rapidly as ARGO data lengthens.
Data must be averaged over a decade because of El Nino/La Nina and solar variability.

Energy imbalance is smoking gun for human-made increasing greenhouse effect.
Data source: von Schuckmann et al. J. Geophys. Res. 114, C09007, 2009, do1:10.1029/2008JC005237.
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Belgian Antarctic Station Princess Elisabeth, Utsteinen Ridge 71 57°'S, 23 21'E
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Site de EPICA Dome C

ICHEC CULTURES, 11 février 2006
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Quaternary loess-soil sequences in northern China
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Last Glacial Maximum 21kyr BP
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Hamburg
Fig. 5. Insolation at each interglacial minus the insolation calculated from the orbital parameters
averaged over the last 9 interglacials e =0.0328 obl= 23.82
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Relative importance of GHG and insolation on the warmth intensity is
different from one interglacial to another.

Global annual mean temperature
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Tree fraction anomaly (%)

Insolation plays a dominant role on tree fraction,
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leading to the absence of MBE.
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Northern hemisphere ice volume (10° km’)

(\/\ﬂ | 20

- 10

- 20

- 30

40 - é | b/ | V é 40

711 [ AR ST T ——e’"irre | 50
100 50 0 -50 ~100 ~150 —200

(kyr AP) Time (kyr BP)

Berger et al., Ambio 1997, Science 2002, Surveys in Geophysics, 2003



Northern Hemisphere ice volume (106km)
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Northern hemisphere ice volume (1 0° km3)
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