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Scenarios for future climate change assume a causal chain from human activities through to climate change.  
It is important to assess this chain with appropriate uncertainties [e.g., Prather et al., 2009].  The RCP scenarios 
present a complete projection of future climate forcing, but do not adequately address the uncertainties in 
assessing anthropogenic emissions from the AFLOU sector or in atmospheric chemistry that links emissions to 
radiative forcing [e.g., Meinshausen et al., 2011].  For example, current anthropogenic emissions of CH4 & N2O
have uncertainties of order ±25% and ±50%, respectively.  We look at how the Atmospheric Chemistry & Climate 
MIP (ACCMIP, a subset of CMIP5 models) can be used to improve the RCP projections of CH4 from emissions 
and include uncertainty.

Atmospheric CH4 loss is a combination of inverse 
lifetimes with respect to losses by tropospheric OH 
(1/11yr), stratospheric OH (1/120yr),tropospheric 
Cl (1/200yr), and soil uptake (1/150yr).  Primary 
loss by tropospheric OH depends on projected 
pollutant emissions (anthro+natural) and climate.

Changes in the OH-lifetime of CH4 have been 
calculated under ACCMIP (Fig.1 from A. Voulgarakis).  
Models have a wide range in current lifetime (  ),
well outside current best estimates. The critical 
piece of information here is change in OH-lifetime: 
this change and its uncertainty are key pieces 
needed to project future CH4.  

Table 1.  Primary Quantities (P ± 1σ) 
Table 2.  Derived Quantities (Q ± 1σ) 
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Figs. 2-5. Generate anthropogenic emission uncertainties and then GHG abundances with uncertainties
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Fig. 1.  ACCMIP projected atmospheric chemistry


