
Climate Change – The science bit
What we know



Our atmosphere

16oC
-18oC

Our atmosphere…

99% nitrogen and oxygen, with 
important trace greenhouse gases:

• Water vapor
• Carbon dioxide
• Methane
• Nitrous oxide



A wobbly world
• The Earth’ orbit and tilt changes due to orbital dynamics (known 

as “Milankovitch Cycles”; identified in the 1920s)



Climate Cycles

• The Earth has warmed and cooled primarily creating ice ages 
and interstitial periods (rapid warming) periods. We’re now in an 
interstitial period with an average global temperature of the 
Earth ~15°C  



Let’s zoom in
• Long term records use “proxies” such as air bubbles in ice, tree rings, 

stalactites

• Features such as the medieval warm period, little ice age and volcanoes

• Human civilization has evolved in a highly stable climate



Greenhouse Gases
• Most common greenhouse gasses are inert

• Some specific low concentration gases trap heat (CO2, O3, N2O, CH4, H2O)

• Greenhouse gases, mainly CO2, warm the Earth by trapping heat that would 
otherwise escape to space.

Gas Units 1750 2010 GWP

CO2 ppm 280 ppm 410 1

CH4 ppb 500 ppb 1750 25

N2O ppb 250 ppb 325 298

CFC’s ppt 0 ppt 1000 700-22,800

CO2 eq ppm 367 562 +53%



The trends
Greenhouse gas concentrationsTemperature change

Sea level rise CO2 emmissions



Who emits?
Total



Who emits?
Per person



Emission 
forecasts



Temperature and sea level changes

Temperature change Sea level rise



Action and targets

+4oC

+1.5oC
+1.3oC
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+0oC



Impacts and risks

Coral Arctic Coast 
floods
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