
THE SCIENCE OF CLIMATE 

CHANGE



THE EARTH – A BEACON OF LIFE



THE GREENHOUSE EFFECT



A BRIEF HISTORY OF EARTH’S 

CLIMATE

100 MYA – greenhouse, dinosaurs present, continental drift

2.5 MYA – changes in earth’s orbit, the ice age begins, advance of 

ice sheets in NH

20,000 YA – LGM, permanent ice covers most of NH; sea levels 6 

m lower

10,000 YA – End of the glacial period; earth warms up, Holocene 

extinction begins

2000 AD – The earth begins to warm up at a rapid rate



FROM DISCOVERY TO 

DISTRESS…

• 1824 – Joseph Fourier discovers the Greenhouse 
effect

• 1896 – Savante Arrhenius explains the science of 
GHE

• 1924 – Thomas Chamberlain explains 

• 1960’s – Roger Revelle and Charles Keeling study 

effects of atmospheric CO2 levels on the 

Greenhouse effect

• 1985 – The BGS discovers the Antarctic Ozone Hole

• 1994 – The UNFCCC is formed to combat climate 
change

• 1997 – The Kyoto Protocol is signed



THE GREENHOUSE GASES…

• Carbon Dioxide CO2

• Methane CH4

• Nitrous Oxide N2O

• Hydrofluorocarbon HFCs

• Perfluorocarbon PFCs

• Sulphur hexafluoride SF6



…CONTD





ATMOSPHERIC CO2 INCREASE 

AND GLOBAL WARMING



INCREASE IN GHG 

CONCENTRATIONS

• Atmospheric concentration of GHGs has increased significantly 
since the industrial revolution of 1850

• CO2 30% increase from 280 to 379 ppmv (Natural range 180-
300 ppm)

• CH4 100% increase from 700 to 1774 ppbv

• NO2 15% increase from 270 to 319 ppbv

• Since 1970, concentration of GHGs has risen by 80% and CO2 
has contributed to 70% of this increase

• CO2 accounts for 77% of all GHG emissions 

• Rise is attributed to increase in fossil fuel consumption and 
intense land use



GHG CONCENTRATIONS
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SOME DISTURBING FACTS

• Climate has changed over the past century
– Global mean temperature has increased .5-1o F

– Global sea level has risen 4-10 inches 

– Global precipitation over land has increased 1%
• Climate is expected to continue to change in future

– Projected temperature increase of 3.6oF by 2100 
(1.8-6.3oF)  

– Projected sea level rise of 20 inches by 2100 (6-
38 inches) 

– Likely increase in precipitation intensity
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