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Motivation Case Study: 25 June 2007 Cumulus Effects on BC and Sulfate-Vertical Profiles

To date, the treatment of cloud-aerosol interactions has been The case study was based on the Cumulus Humilis Aerosol Z\%trigalepc;\cjz:reti g;‘?}% Znn% SI\L/IJgaI\JI[ebZ)CZSS )dihfifeﬁinth ?;r?rt]lleaitrirc])nas C(tr;ogiczggéallgnd
largely limited to grid-resolved clouds. We demonstrate in WRF- Processing Study (CHAPS; Berg et al. 2009) and high-resolution J ghlig P p

i | i shallow convection.
Chem a methodology to include the treatment of processes simulations of Shrivastava et al (2013). weonvect

important for treating aerosol within sub-grid convective clouds, _ S AUSG ........... — MSNG e
including: fractional coverage of active and passive clouds, vertical Observed and Simulated Cloud Cover e =g | gt — BT = -l B i |
transport, activation and suspension, wet removal, and aqueous e R ¢ S A R R | B T e omeiion
chemistry. The modified version of WRF-Chem provides a new il AR ERTERAR - N e I | =L : e S —
tool for studying the regional scale impacts of cloud-aerosol i | R R s (e hashing) o & TmibA R ey TP Moo 70 s T
interactions. S T | e e /mcreaseduem N e LN

B oo g, < cranments | s 2] | e e
Modifications to the Parameterizations & e L R N TRERRE

sulfate (ug kg™1) sulfate (% change) sulfate (ug kg1 sulfate (% change

Accounting for Shallow Clouds
The Kain-Frisch (Kain and Fritsch, 1990) parameterization has been b\ Y ) 0N Simulated mass loading, and fractional change for both deep and shallow
modified to better simulate shallow cumuli. These changes include 2015%%?5; J"un‘ e 2o clouds on BC and sulfate simulated using the full parameterization (red),
improved treatment of the convective trigger, using the Cumulus = el shallow clouds only (blue), and control (black) for the AUS and MSN boxes

Potential (CuP) scheme (Berg et al. 2013) and the cloud fractional valid at 20:00 UTC.
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