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GHG emissions by economic sectors:



GHG emissions by economic sectors:

Warming from transport GHG emissions

Cooling from transport SLCF



Lifetimes of shortlived climate forcers

CO2: decades – centuries, 
20% remaining for millennia

SLCF atmospheric lifetimes of 
hours – weeks – months, 
depending on specie.
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Temperature impacts of transport 
dominated by CO2 on the 100 year scale.

On shorter time scale (20 years) SLCF play 
larger role relatively.

Temperature impacts from a pulse emission, 2008 values



Shipping: SO2 emissions (ton) in 2010
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Aviation SLCF emissions cause 
formation of contrails and 
contrail-cirrus -> warming

When assessing the climate impacts 
of transport and mitigation options, 
one needs to take aerosol - cloud 
interactions into account. (Burkhardt and Kärcher, 2011)

(Rap et al. 2010)

Mean cover of contrail-cirrus, 2002

Mean contrail optical depth, 2002



Confidence level of forcing estimates improving
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12 (IPCC, 2013)
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Aerosol – cloud interactions

(Denman et al., 2007)
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• Analysing climate change impacts by using the net effect of particular 
activities or sectors may—compared to other perspectives—provide more 
insight into how societal actions influence climate. 

• Owing to large variations in mix of short- and long-lived components, as 
well as cooling and warming effects, the results will also in these cases 
depend strongly on choice of time horizon and climate impact parameter.

• Improved understanding of aerosol–cloud interactions, and how those are 
attributed to individual components is clearly necessary to refine estimates 
of sectoral or emitted component impacts.


	The role of Short Lived Climate Forcers �in mitigation in the transport sector
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Aviation SLCF emissions cause formation of contrails and contrail-cirrus -> warming
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 12
	Aerosol – cloud interactions
	Slide Number 14

