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A One-Dimensional Modeling Study on Transport and Photochemical
Production of Tropospheric Ozone

NEBEA* . KHE#* . ¥ . HLPIFIR™
Naoto MURAO, Sachio OHTA, Sadamu YAMAGATA, Izumi Ikeuchi

ABSTRACT; A one-dimensional photochemical model of the troposphere has been developed to estimate
stratospheric contribution to the tropospheric ozone concentrations. The diffusion module has been
changed so that we can distinguish ozone formed by the photochemical reactions from that
transported from the stratosphere. Calculations of the tropospheric chemistry indicate that the
diffusion module can compute tropospheric profiles of trace constituents from different
sources adequately. However, the model can not reproduce summer maximum in the middle troposphere.
Also, it tends to underestimate ozone concentrations in the upper troposphere. These model
deficiencies are caused by the limitations of one-dimensional treatment. The resulting estimates
indicate that stratospheric inputs can account for a maximum of ca. 10 % of the ozome at surface,
ca. 50% at the middle troposphere in late winter and spring and for less during the rest of the
year. An uncertainty study indicate that the results are highly depend upon the stratospheric flux
and not so upon the NO formation rate by lightning
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