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1. Introduction

Tropospheric ozone is not only a green house effect gas but also an air pollutant gas.
Due to the oxidation effect, the ozone negatively affects human health and plants or
crops, especially under high concentration around surface. The ozone is produced by
photochemical reaction with carbon monoxide (CO) or nitrogen oxidant (NOx) . These
precursor gases are mostly emitted from industry or fossil fuel burning and biomass
burning. Recently, the emission from industry or fossil fuel burning is strongly high in
Asia, particularly in China. Southeast Asia including Thailand is the leeward side of
China from October to February, the first half of the dry season. So, tropospheric ozone
and CO are likely transported from China. In a previous study using back trajectory
tool, China continental air has higher ozone and CO than marine air over Thailand. But,
it is unclear whether these high concentrations arise from anthropogenic emission over
China. In this study, by using a Chemical Transport Model (CTM) , we confirm the
major factor of ozone and CO variations over Thailand, and quantitatively
demonstrate the effect of anthropogenic emission over China or other emission to ozone
and CO over Thailand.

2. Methods

A numerical calculation (CTL run) is conducted using a CTM WRF/CHEM Ver3.0.1,
focusing on the northeast monsoon period, October 2007 to February 2008. REAS
inventory and GFEDv2 inventory are used for anthropogenic emission, biomass burning
emission, respectively. The results from this calculation are compared to some
observation data. And after model reproducibility is confirmed, ozone and CO
variations are examined through budget analyses. Furthermore, some sensitivity
experiments, in which surface emissions are changed, are conducted. Then, contribution

rates to Thailand of each experiment are estimated.

3. Comparison between model results and observation data

Model results of ozone and CO are compared with surface observation, ozonesonde
and satellite measurement. As a result of comparisons with surface observation over
Thailand, both ozone and CO is well reproduced for timing of the increase and the

decrease. Correlation coefficients of ozone and CO between model and observation is



0.69, 0.79 respectively. As a result of comparisons with two ozonesonde data near
Thailand, ozone is well reproduced quantitatively around 900-700hPa.  Correlation
coefficients between model and ozonesonde are more than 0.86 over two sites. As a
result of comparison with satellite measurement, horizontal distribution is generally
well reproduced over Asia, although calculated CO overestimates the observed CO at
surface and underestimates in boundary layer. It can be concluded that this model can

generally have ability to reproduce ozone and CO.

4. Analyses of the ozone and CO variations

The factors of ozone and CO variations over Thailand are confirmed by conducting
budget analyses for ozone and CO at surface and in boundary layer. As a result, ozone
has different features between the first half of the calculation period and the second half
both at surface and in boundary layer. In the first half period, both advection and
chemical reaction process are major factors of increase, while in the second half,
chemical reaction process is. For CO, advection process is major factor of increase and
decrease throughout the calculation period. Then, the horizontal distribution and the
CO transport of the case of dominant advection of CO at surface are confirmed. In
conclusion, strongly high CO over China is transported by enhancing of northeast flow,
and reach around Thailand via from Viet Nam to North of South China Sea with
1000-1500km horizontal scale.

5. Sensitivity experiments of emission control

Sensitivity experiments are conducted in which anthropogenic emission form China
or other region and biomass burning emission are set to zero. Then, contribution rates
of each emission at surface and in boundary layer are estimated by comparing result of
CTL and each experiment. In conclusion, both at surface and in boundary layer,
contribution rates of anthropogenic emission over China to ozone and CO over Thailand
are highest, in particular, from the second half of October to the second half of
November, the average value estimated per a half month is 25%, 40%, respectively.
Therefore, it is shown that emission over China strongly affects atmosphere over
Thailand. The contribution rate of anthropogenic emission over North of Southeast
Asia in boundary layer is a half of one at surface. But the contribution rate of
anthropogenic emission over China rarely changes between at surface and in boundary
layer. We concluded that effect of the transport of ozone and precursor gases from

anthropogenic emissions over China is strong both surface and boundary layer.
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