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Abstract In this study, the shortwave cloud forcing (SWCF) and
longwave cloud forcing (LWCF) are estimated with the newly de­
veloped two-way coupled WRF-CMAQ over the eastern United
States. Preliminary indirect aerosol forcing has been successfully
implemented in WRF-CMAQ. The comparisons with the observed
PM2.5 at the AIRNow sites indicates that the models captured a ma­
jority of observed daily PM2.5 within a factor of2, but generally un­
derestimated the observations in the high PM2.5 concentration range.
The domain means of CERES satellite observations, WRF­
CMAQ/CAM and WRF-CMAQIRRTMg for SWCF (LWCF) are ­
48.1 (31.9), -31.9 (22.6), -19.8 (15.5) watts m", respectively. This
means that the WRF-CMAQ model generally underestimated the
cloud field for the 12-km resolution simulations.
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1. Introduction

Aerosol particles can influence the Earth's climate both directly
by scattering and absorption of incoming solar radiation and terres­
trial outgoing radiation, and indirectly by affecting cloud radiative
properties through their role as cloud condensation nuclei (CCN)
(Yu, 2000; Yu et aI., 2001). The /PCC (2007) concludes that in­
creasing concentrations of the long-lived greenhouse gases have led
to a combined radiative forcing +2.63 [±O.26] W m-2

, and the total
direct aerosol radiative forcing is estimated to be-D.S [±OA] W m-2
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