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Summary

In recent studies, the increasing trend of O3 has been ascribed to an increase in
transboundary transport, a reduction in precursors, and reduced titration by NO. We
used a regional chemistry—transport model to quantify the effects of these three factors
and examine their effect on past and future measurements of O3.We used the 98th
percentile values for the daily maximum 8-h average in the warm season (April—
September) as the O3 index.

Before performing the analysis, we improved the model that was constructed last
year. The main improvements were the boundary data for the East Asia region, the
anthropogenic emissions inventory in the vicinity of Japan in the East Asia region, and

the method for estimation of biogenic emissions of volatile organic compounds (VOC).

When evaluating the performance of the improved model, there were some problems
with the accuracy of the absolute values of O3, NO2, and non—methane hydrocarbons;
however, the trend in the concentrations of these substances from 2001 to 2010 was
approximately reproduced. Moreover, there was no significant difference in accuracy

between the present model and those used for research in other institutes.

An analysis using the improved model revealed that the effect of transboundary
transport of O3 in the Kyushu region, Japan, was greater than in the Kanto region of
Japan. The areas wherein O3 concentrations increased or decreased were different
because of a combination of changes in the emissions of NOx and VOC. The reduction
in VOC emissions from fixed sources could have caused the decrease in O3 over the

entire Kanto region.

In addition, we confirmed that the calculation method of the new index (3-year
moving averages of 99th percentile values for the daily maximum 8-h average in the
year) can appropriately indicate the environmental improvement effect of
photochemical oxidants. We also calculated the values of new indicators for each

prefecture.
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#* 2-3 PEHEOK (KMERICBI 2P B/ERR2Z BRIEE T VBT o HE)

2010 4F NO | NO; | CO SO, | NH3 | TRPI(+SESQ)s | ISOP
4H8H 0.87 | 0.89| 097 | 0.17 | 0.98 1.56 (1.52) 2.26
48 25H 0.88 | 0.94| 1.00| 0.16 | 0.98 2.13 (2.06) 3.13
8H5H 0.88 | 0.88| 0.99 | 0.18 | 1.01 1.84 (1.03) 1.13
8 A 22H 0.89 | 0.92| 1.00| 0.18 | 1.01 1.57 (0.90) 1.00
2010 4E ALKI | ALK2 | ALK3 | ALK4 | ALK5 | ALKI~ALK5

4H8H 0.66 | 0.88 | 1.28| 1.19 | 1.04 1.04

4 H25H 0.61 | 0.84| 1.29| 1.16 | 1.00 1.02

8H5H 0.64 | 0.84 | 1.64| 1.15| 1.06 1.15

8 H22H 0.59 | 0.82 | 1.54| 1.13| 1.02 1.10
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