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Abstract

Particulate matter diameter of less than 10 micron (PMm) is one of the most important air quality concerns in
northeastern Thailand. In this study we integrate ground-based measurements and satellite data to map temporal PM10
concentrations for the entire provinces of Khon Kaen, Loei, and Nakhon Ratchasima. We specifically used MODIS
Aqua and Terra data and Geographic Weighted Regression (GWR) models for mapping and extending the
ground-based PM concentrations. The purposes of this study were 1) devise spatial modeling for PM10 concentration
assessment 2) PM10 concentration mapping. The method used surface reflectance which can be obtained from MODIS
product MODQS9, in correlation with PM10 values obtained from 3 ground measurement stations of the Pollution Control
Department (PCD) by using 3 regression types: cubic models, exponential models and multiple linear models.

The result shows that (R?) calculated by multiple linear models between 2 bands (3 and 4) of surface reflectance and
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PMm values, has a high value of 0.742 and is highly correlated using regression. RMSE calculation and verification

of the concentration values obtained from the equations with the values from ground measurement was conducted.

In consequence, the generated PM10 is correlated with the values from ground measurement.

Keywords: Spatial modeling, Particulate matter diameterless than 10 micron, Terra/Aqua imagery
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Table 1 Prediction Model for PMm on March
wavelength regression equation R’ equation
b, linear 0.402 PM, =0.718+1295.588(b, )
cubic 0.248 PM_ = 101.012-9151.956(b1)"+119667.027(b, )’
exponential 0.314 PM = 46.201(e)™ Y
b, linear 0.411 PM, = -221.094+1615.293(b,)
cubic 0.226 PM, = -372.471+2668.632(b2)2-7247.77(b2)3
exponential 0.402 PM, = 8.01 1(e)'>**'®
b, linear 0.501 PM, =-4.2+2628.903(b,)
cubic 0.426 PM, = 89.724-20383.783(b3)2+690714.352(b3)3
exponential 0.258 PM, = 44.457(e)'9?®Y
b, linear 0.642 PM, = -49.027+2150.975(b,)
cubic 0.416 PM, = 132.587-1461.105(b,*+202200.892(b )’
exponential 0.571 PM_= 31 457(e)®T®Y

Table 2 Prediction Model for PM10 on April

wavelength regression equation R’ equation

b, linear 0.426 PM, =127.564+255.612(b,)
cubic 0.236 PM, =-2892.6+56226.975(b, )*-2796000(b, )’
exponential 0.328 PM, = 150.984(e) %"

b, linear 0.451 PM, = 65.317+420.86(b,)
cubic 0.279 PM, = -2857.939+22655.95(b2)2-188370.039(b2)3
exponential 0.402 PM, = 76.019(e)**""®?

b, linear 0.567 PM, = 121.329+644.439(b,)
cubic 0.428 PM, = -2922.224+110393.619(b,)*-20760000(b )’
exponential 0.242 PM, = 145.998(e)-"*"®

b, linear 0.679 PM, = 111.905+494.669(b,)
cubic 0.428 PM, = -2538.997+73708.125(b,)*-502920.809(b,)’
exponential 0.621 PM_= 139.36(e)™ ™"
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Table 3 PMm Prediction Model using reflectance data derive from AQMS 3 station (February-April 2015)

wavelength R’ equation

1,2 0.321 F’M10 = 236.264(b1)+418.029(b2)+46.339

1,3 0.426 PM10 = -201682.919(b1)+396895.204(b3)-31.346

14 0.512 PM10 =-230.731 (b1)+739.141 (b4)+1 12.801

2,3 0.432 PM10 =41 7.447(b2)+609.575(b3)+40.1

24 0.512 PM, = 396.572(b,)+282.872(b,)+49.087

3,4 0.742 F’M10 = 26.961(b3)+480.212(b4)85.836

1,2,3 0.355 PM10 = -208256.453(b1)+621 .801(b2)+409758.435(b3)-157.315
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