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In this study, in order to improve the accuracy of estimation of personal exposure, we estimated the
domestic air pollution concentration distribution using the Land Use Regression (LUR) model, which can
obtain environmental air pollutants concentration with high spatial resolution.

First subject is to construct a national-scale monthly mean concentration prediction model for the
assessment of the effects of short-term exposure. In the prediction of short-term average concentration,
the air pollution concentration is affected by meteorological factors. Therefore, the wind speed vector
considering the wind direction in addition to the wind velocity was introduced. Using the developed
LUR model, we predicted the annual mean concentration and monthly mean concentration of PM2.5 in 2015
and 2016. As a result of validation on the monthly mean concentration distribution, the coefficient
of determination R2 was 0. 58-0. 68, which was almost the same as the value of the annual mean forecast,
and the possibility of short—term mean forecast using the LUR model was confirmed.

Second sub ject is to develop a national-scale PM2. 5 exposure model using measurements recorded between
2014 and 2016 to estimate monthly means for 1987 through 2016. The objective is to obtain accurate PM2. 5
estimates for years prior to implementation of extensive PM2.5 monitoring, using observations from a
[imited period. We utilize a neural network to convey the non-linear relationship between the target
pol lutant and predictors, while incorporating the associated air pollutants. We evaluate estimation
accuracy using an independent data set and achieve an R2 of 0. 75. Moreover, monthly variations for 2000
- 2013 are well reproduced with correlation coefficients of greater than 0.78, obtained through a
compar ison with observations. We estimate monthly means at 1 x 1 km resolution from 1987 through 2016.
The estimates show decreases in the area and population weighted means beginning in the 1990s.




