
Dear Dr. Detlev Helmig, 

First of all, I thank you very much for your willingness to 
participate in the upcoming IPCC Expert Meeting on SLCF 
in Geneva on 28-31 May. I would like to request you, on 
behalf of the scientific steering committee for this 
meeting, to deliver a presentation at the meeting, on 
impacts of atmospheric chemistry on the lifetimes of 
SLCF (VOC, ozone, NOX, etc). We expect it to be for 15 
minutes including short Q&A for 2-3 minutes and to be 
delivered on Day 1. Could you kindly accept our request? 
We would very much appreciate your cooperation. 

Best regards, Kiyoto Tanabe Co-Chair, 

IPCC Task Force on National Greenhouse Gas Inventories



Impacts of atmospheric chemistry on the lifetimes of SLCF
Detlev Helmig1, Andrea Pozzer2

1Institute of Arctic and Alpine Research, University of Colorado, Boulder, USA; 
2 Max Planck Institute for Chemistry, Mainz, Germany

WMO-GAW Scientific Advisory Group for Reactive Gases



“Lifetime”

Natural lifetime: “lifetime” = time for concentration of species to 
fall to 1/e (36%) of starting value
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Primary OH source:

O3 + hv ->   O(1D) + O2

O(1D) + H2O  ->   2 OH



Global and seasonal lifetime of carbon monoxide



Global and seasonal lifetime of ethane



Lifetime as a function of temperature

Atkinson, ACP, 
2003



Lifetime as a function of temperature



Global and seasonal lifetime of n-butane



Lifetime dependence on elevation



Ozone Dry Deposition

http://elte.prompt.hu/sites/default/files/tananyagok/AtmosphericChemist
ry/
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Ozone Deposition Velocity (vd; cm/s)

Flux = -vd x Concentration



VOC currently reported:
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New:

Acetylene
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Reflection of VOC lifetimes in a global data set



Ethane ‘Modern’ Flask Record from Iceland





Global Atmospheric Distribution of Light Alkanes



Summary – Short-Lived Trace Gases Sinks and Lifetimes 

Most important sinks:  OH, ozone, photolysis, dry deposition, wet deposition, 
soils (bacterial consumption), aerosol

Lifetimes: days – many months
vary by temperature
vary by geographical location
vary by elevation
vary by time of year

estimates have relative large uncertainties
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