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PIRADA TONGPRASERT : SPATIOTEMPORAL PARTICULATE MATTER CONCENTRATION
PREDICTION USING MODIS AEROSOL OPTICAL DEPTH IN RURAL AND URBAN
LANDSCAPES, THAILAND. THESIS ADVISOR : ASSOC. PROF. SUWIT ONGSOMWANG,
Ph.D. 395 PP.

Keyword: PARTICULATE MATTER CONCENTRATION/ PM CONCENTRATION PREDICTION
MODEL/ OPTIMAL MODEL/ RURAL LANDSCAPE/ URBAN LANDSCAPE

Spatiotemporal PM concentration prediction using MODIS AOD with significant
PM factors in rural and urban landscapes in Thailand is necessary to the public due to
the limitation of the PM monitoring station. The study will provide the spatial pattern
of PM10 and PM2.5 concentration and air quality index classification in both landscapes
in the winter and summer seasons at the district level. The derived results can be used
as a guideline for improving air quality and reducing impacts on human health. The
research objectives were (1) to identify significant factors on PM10 concentration in the
rural landscape and PM2.5 concentration in the urban landscape in the winter and
summer seasons and their relationships using the multicollinearity test and the OLS
regression analysis, (2) to predict spatiotemporal PM10 and PM2.5 concentration using
GWR and MEM models, and (3) to evaluate a suitable spatiotemporal model for PM10
and PM2.5 concentration prediction and validation.

This study firstly prepared dependent and independent variables, including
ground-level PM concentration, relative humidity, temperature, wind speed, pressure,
visibility, brightness temperature and fire radiative power variables using the identified
optimum interpolation method. The remaining independent variables, including MODIS
AOD, NDVI, BUI, road density, factory density, elevation, fire hotspot, population
density, and GPP, were prepared using spatial analysts. Then, the zonal statistics
analysis extracted the mean and standard deviation values of all variables and then
normalized them using the Z-score method. After that, the dependent and
independent variables on PM10 concentration in the rural landscape and PM2.5
concentration in the urban landscape in the winter and summer seasons were applied
to identify significant spatiotemporal factors based on a multicollinearity test and the

OLS regression analysis. Then, the significant factors were separately applied to predict



Y,

monthly and seasonally PM10 and PM2.5 concentration using GWR and MEM model.
Finally, a suitable model for PM concentration prediction was identified based on the
AlCc values, and it was validated using correlation analysis with a new dataset and
significant factors.

As a result, PM10 concentration predictions using the GWR and MEM
models showed a value between 50.53 and 85.79 pg/m’ and between 50.68 and 84.59
ug/m?, respectively, in the winter and between 36.92 and 51.32 pg/m? and between
37.08 and 50.81 pg/m?, respectively, in the summer. Meanwhile, PM2.5 concentration
predictions using the GWR and MEM models showed a value between 25.33 and 44.37
ug/m? and between 25.45 and 44.36 pg/m?, respectively, in the winter and between
16.69 and 24.04 ug/m® and between 16.68 and 23.75 pg/m? respectively, in the
summer. Besides, the derived average AlCc values of the GWR model for PM10 and
PM2.5 prediction were lower than the MEM model. Thus, the GWR model was chosen
as a suitable model for spatiotemporal PM10 and PM2.5 concentration prediction. The
spatial distribution of PM10 concentration showed the high frequency of the high PM10
concentration that occurred in the central part of the rural landscape, particularly
northern parts of Saraburi and the southern of Lop Buri province. In the meantime, the
spatial distribution of PM2.5 concentration showed the high frequency of the high
PM2.5 concentration that occurred in the western part of the urban landscape,
particularly in Nakhon Pathom, Samut Sakhon, Nonthaburi, and the western side of
Bangkok. Also, monthly AQI classifications were reported according to Thailand and US
EPA standards. Furthermore, the result of spatial correlation analysis for GWR model
validation based on the new dataset provided average correlation coefficient values
for PM10 and PM2.5 concentration prediction higher than the expected value of 0.5.
Subsequently, the GWR model with significant factors can predict spatiotemporal PM10

and PM2.5 concentration in rural and urban landscapes in Thailand.
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