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Scenarios for future climate change assume a causal chain from human activities through to climate change.

It iIs 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 & N20
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. Fig. 1. ACCMIP projected atmospheric chemistry

Atmospheric CH4 loss is a combination of inverse

lifetimes with respect to losses by tropospheric OH

(1/11yr), stratospheric OH (1/120yr),tropospheric I I
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 (I),

well outside current best estimates. The critical

piece of information here is change in OH-lifetime: I I
this change and its uncertainty are key pieces

needed to project future CHA4.

Prather, M. J., J. E. Penner, J. S. Fuglestvedt, A. Kurosawa, J. A. Lowe, N. Hohne, A. K. Jain,
N. Andronova, L. Pinguelli, C. P. de Campos, S. C. B. Raper, R. B. Skeie, P. A. Stott, J. van
Aardenne, and F. Wagner (2009), Tracking uncertainties in the causal chain from human
activities to climate, Geophys Res Lett, 36: LO5707.

Meinshausen, M., S. J. Smith, K. Calvin, J. S. Daniel, M. L. T. Kainuma, J. F. Lamarque, K. Matsumoto, S. A. Montzka, S. C. B. Rager, K. Riahi, A. Thomson, G. J. M. Velders, and D. P. P. van Vuuren (2011),
The RCP greenhouse gas concentrations and their extensions from 1765 to 2300, Climatic Change, 109: 213-241

(DEQO '"HULYHG 4XDQWLWLHV 4 °
(DEOH SULPDU\ 4XDQWLWLHYV 3 *

Prather, M. J., C. D. Holmes, J. Hsu (2012), Using atmospheric chemistry
in greenhouse gas scenarios, Geophys. Res. Lett. 39, L09803.
supported by the SciDAC program of the Office of Science, DOE

Figs. 2-5. Generate anthropogenic emission uncertainties and then GHG abundances with uncertainties
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