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Numerical Study of the Impact of Clouds on Atmospheric Ozone

Xiao Hui", Zhu Bin”, Huang Meiyuan!, Li Zihua? and An Junling”
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Institute af Atmospheric Physics, Chinese Academy of Sciences, Beifing 100029
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Absiract A cloud—chemistry box model is developed to study ozone chemistry processes and the im-
pact of clouds on the distribution of atmospheric ozone 1n upper part and lower part of the cloud layer.
The cloud—chemistry model composes of three parts: gas phase photochemistry, agueous phase chemist-
ry and scavenging of soluble gases. The impact of clouds on atmospheric ozone can be divided into three
factors to be considered. Factor A (radiant impact of clouds): Because of cloud changing the radiant
flux, the photochemical reactions in troposphere are weaken or strengthen, and then the concentration
of ozone is decreased or increased. Factor B (impact of cloud absorption): The liquid water in the cloud
can directly absorb ozone and its precursors (NQ,, NMHC, radical, etc.). And Factor C (impact of
agqueous phase chemistry in clouds): The soluble gases, which are absorbed into aquecus phase, will take
place chemical reaction and then decrease ozone in the gas phase indirectly. Numerical studwes show
that the three factors of clouds have distinct impacts on atmospheric ozone in the different level of the
clouds, and the physical structures of clouds strongly influence the importance of the three factors. The
main causes of the impact of cloud absorption and aqueous phase chemistry in clouds on atmospheric

ozone are finally discussed.

Key words cloud ozone photochemistry  aqueous—phase chemistry




