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EFFECTS OF TRANSPORT, CHEMICAL PRODUCTION
AND DESTRUCTION ON THE SURFACE OZONE

By Hisafumi MURAMATSU

Synopsis

Monthly mean surface ozone mixing ratio X, observed at Uji (DPRI) is partitioned into two com-
ponents; X,, transported from the free troposphere and X,, chemically produced or destructed in the
boundary layer. X,, is obtained from the wind speed and the ozone in the free troposphere estimated
from the surface ozone. X,, is obtained from the difference between X, and X,,.

In the daytime, X,, increases with wind speed, while X, shows the maximum at hourly wind
speed of 1 —2m/s. X, is positive for April - October, but is negative in other months showing the
net chemical destruction in the boundary layer. X, increases linealy with solar radiation, and is nega-
tive for the daily global solar radiation below about 8 MJ/m?2/day.

In the night, monthly mean X,, is negative in all months, indicating net chemical destruction in the
boundary layer.
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The relation between surface ozone and wind speed.

Dots show the observed ozone mixing ratio. The solid curve shows the
estimation by Eq.(5) with X, =55 ppbv, on 8 May 1991. Total global
solar radiation is 5.5 MJ/m?/day.
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Fig. 2. Ozone in the free troposphere. Solid line shows the estimated daily value

X(z,) and dots represent the ozone mixing ratios at 700 hPa obtained by
ozone sondes at Tsukuba.
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Fig. 3. Seasonal means of observed and transported

ozone as a function of wind speed. Open
circles show the observed ozone averaged
over wind speed intervals 0.5 m/s or 1.0
m/s in the daytime; filled circles, in the
night.

Solid curve shows the transported ozone
without net photochemical effects.
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Fig. 5. Monthly mean ratios of ozone observed at the surface to the free troposphere Xo»/ X(21) as a
function of wind speed. Open squares and plus signs(+) show the warm season (April ~
September) and the cold season (October ~March), respectively in the daytime. Open
triangles and crosses(x) show the warm and cold seasons, respectively in the night.
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mical ozone X, and plus signs show the observed ozone Xy in the daytime. Solid lines
show the linear regression fit to the data.
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