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A numerical study of impacts of aerosnl concentration on
a megale convective systan observed n Beijng

Ma Xianfang L iu Changhai® L iu Xiaodong"?> FuDanhong Pan Fanfan®
(1 Institute of Earth Envirorment, Chinese Acadeny of Sciences Xi'an 710075, China) (2 Xi'an Jiaotong U niversity,
Xi'an 710049, China) (3 National Center for Amospheric Research, B oulder Colorado 80307, USA)
(4 Institute of Amospheric Physics Chinese Academy of Sciences Beijing 100029, China)
(5 School of Envirorment, Hohai University, Nanjing 210098, China)

Abstract The high-reolution (1km) WRF modeling systan was used © study the influence of
aerl on the cloud properties and precipitation asociated with amesscale convective systam in Beijing
under maritime, oontinental, polluted continental conditions The development of convective cloudswas
smulated under the sane meteorological conditions except different initial aerol concentrations The re-
aults show that polluted convective clouds start their precipitation later and precipitate less than nomal
clouds and clean clouds The evolution and overall structure of the smulated mesoscale organized convec-
tion are largely insensitive o aerol concentrations The impact of aeroolson the cloud properties is al®
investigated on the basisof mass and number concentration of various condensate categories (i e , cloud
droplet, ice, show, rainwater, graupel and hail). Both the number concentration and mixing ratio of the
cloud water, ice and siow increase with the aero®l concentration increasing, whereas the other three
canpositions have an opposite correlation  In addition, analysisof the simulated cloud fraction indicates
that the maximum and minimum upper-level cloud anounts occur under the maritime and polluted conti-
nental enviorment, regectively, and an intemediate cloudiness gppears in the continental aero| ce-
narioc Furthemore, the cloud effective radius is inversely related o the aerol concentration
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polluted continental (P), continental (C) and maritime (M) envirorments
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