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Abstract

Smoke is a problem of Northern Thailand in every year. The causes of smoke problem
are the natural forest fire and burning of grassland and uncontrolled burning of upland fields for
agriculture that effects to visibility and the health of people. Air quality ground measurement
stations are unable to detect early stages of smoke occurrence and they are also impractical for
measurements over large areas or for continuous monitoring. So, the satellite data is the way to

use for monitoring over large areas and warning to people in local area.

This study is the generation of particular matter which has the size less than 10 micron or
PM,, mapping using Terra/Aqua — MODIS for upper part of Thailand. The purposes of this study
are 1) Using satellite data detected PM,, for upper part of Thailand 2) Related to the best
regression model for generate PM,; mapping for upper northern Thailand. The method by using
surface reflectance which can be obtained from MODIS product MODO09 and aerosol optical
thickness (AOT) from MODIS product MODO04 correlation with PM,, values obtained from 10
ground measurement stations of Pollution Control Department (PCD) by using 8 regression types:
linear models, logarithmic models, quadratic models, cubic models, power models, S-curve

models, exponential models and multiple linear models.

The result shows that, the correlation (Rz) calculated by multiple linear models between 4
bands of surface reflectance and PM, values has high value of 0.868, and it is found that aerosol
optical thickness is highly correlated with PM,, value which is 0.857 using cubic regression. The
newly two equations, obtained from multiple linear regression was applied to convert the surface
reflectance and cubic regression was applied to convert the aerosol optical thickness in MODIS

product. RMSE calculation and verification of the values obtained from the equations with the



values from ground measurement was conducted. The verification of these two values shows that,
the use of aerosol optical thickness with cubic model gives precise generated-PM,; value than
using surface reflectance, because the latter case gives low RMSE value. In consequence, the
generated-PM,, is more correlated with the value from ground measurement stations than the

PM,, value generated from surface reflectance using multiple linear models.



