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The blanket of manmade 
greenhouse gases that are 
surrounding the planet now 
is sufficient to push the 
climate system beyond the 
threshold  level for iconic 
changes to the climate 
system. 

It is in this context that short lived warming agents come into prominence:    BC 
and Ozone



AIR POLLUTION AND CLIMATE CHANGE: DEVELOPING A FRAMEWORK FOR INTEGRATED CO-BENEFITS STRATEGIES

Stockholm 17 - 19 September 2008

The principal conclusions and recommendations made by the conference are

summarized in the paragraphs below:

1.Current science emphasizes the urgent need to address air pollution and climate

change in an integrated way. We should no longer treat  these two issues separately 

as we strive to achieve sustainable development and a low carbon society.

6. Ground-level ozone and black carbon aerosols are both air pollutants and act 

as warming agents (see para. 8 below). Methane is a precursor of ozone formation 

and a GHG. Urgent action to decrease their concentrations in the atmosphere could 

provide opportunities, not only for significant air pollution benefits (e.g. health and crop-

yield benefits) but also for rapid climate benefits by helping to slow global warming and 

avoid crossing critical temperature and environmental thresholds. 
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For high BC heating, also see: Jacobson, 2001; Hansen and Nazarenko, 
2004; Chung and Seinfeld, 2005

Global Radiative Forcing due to GHGs & ABCs
Ramanathan and Feng, 2008

RC: Ramanathan &
Carmichael, 2008
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IPCC-AR4 (2007) Concludes:

For a CO2 doubling, the most likely climate sensitivity is 3 C warming
with a  90% confidence interval of  2 to 4.50C

For doubling of CO2, TOA forcing is : 3.7 Wm-2

So it takes about 1.25 Wm-2 (3.7/3) to warm the planet by 10C

The GHGs so far have added 3 Wm-2 forcing

The committed (or the inevitable) warming is 2.40C

Ramanathan and Feng, 2008



GHGs Forcing (2005) = 3 Wm-2

Committed Warming   = 2.4 C

Realized Warming             = 0.6 C

Ocean Storage (0.5 Wm-2) = 0.5 C

Masked (1.4 Wm-2)              = 1.2 C 

Committed warming derived from IPCC Forcing &  IPCC climate sensitivity
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