Aspects of a climate observing
system: energy and water
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Tracki ng Eart hos

Where has global warming from increased
GHGs gone?
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Where did the heat go?

A 2008 is the coolest year since 2000
A Carbon dioxide continues to rise

A Radiative forcing continues apace
A Where did global warming go?



Global temperatures and carbon dioxide
through 2008

Global temperature and carbon dioxide 1860-2008

Jy Temperature

Base period 1961-90



Global Temperature anomalies

1997 1999 2001 2003 2005 2007
year

Trend 1998 to 2008 is slightly positive but not significant.




Natural variability

A We glibly answer that natural variability
IS the cause of the cooler year

A After -all we did have a La Ni fia in 2007 -
2008

A But where did the energy go?
A We should be able to trace it!



Evolution of Pacific NINO SST Indices

Monthly Tropical Pacific SST Anomaly
, NINO 4
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- El Nifio conditions

-(NINO 3.4>0.5
are expected to last through the
Northern Hemisphere Winter

°C) since June,

- All NINO indices increased in
N9,

Strong La Ni na 2007 -08
Returns weakly in 2008 -09
Jan 2008 coldest month
on land for long time
El Nifio after June 2009

(°C) as departures from 1971 -2000




Degrees Celsius

Global Annual Surface Air Temperature
MPI-ECHAM CGCM: A2 Forcing

3. 2001-2020 44

6 0.6.‘
NAVARY

AL -0.1E
2001 2010

2016-2031

2020 2030

2010 2020 2030 2040 2050 2060 2070 2080 2090

Years

Easterling et al 2009 GRL



2000 -2005 (CERES Period)

Trenberth et al 2009



