Timeline

Greenhouse
Effect Identlfled

John Tyndall measures infrared
absorption of Greenhouse Gases

19th Century Atmospheric Science

1850's 1890's

Climate Sensitivity
Calculated

Svante Arrhenius calculates effect of

First Numerical
Weather F st

Primitive Equations
Isolated

Lewis Fry Richardson comput:e:s:a 6
hour forecast (2 years work by hand)

Vilhelm Bjerknes identifies the
equations for atmosphere dynamics

The Era of Theoretical Meteorology (before electronic computers)

1900's 1919 1929 1939

1938

First measurement
ofGIobaI Warmlng

Guy Stewart Callendar - first empirical measurements of
link between CO2 emissions and temperature change

doubling (& trebling) CO2 concentration

1850 - 1900:

How does the "Green-
house Effect" work?

1900 - 1949
Can we calculate the
weather?

First Auton‘iefed Discovery of First GCMs - Global

The Charney Report First Coupled Model First ESMs - Earth
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1949 1961

1965 1979

The Era of General Circulation Models

1949 1959 1969

19578 198

New understanding
of ocean mixing

1979 1989 1999

Rising CO2 IPCC formed UNFCCC created
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Roger Revelle discovers ocean layers Charles Keelin; gb gin d | d
limit absorption of CO2 from atmosphe Measureme! of CO2 at Mauna Loa

1959-19709:
How much warmer
will it get?

1980s onwards

Fifth Coupled Model
Intercomparison
Project (CMIP)

Where will the impacts occur?
What are our policy choices?



