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AEROSOL POLLUTION/MODIS AOD/BAER AOD/AIR QUALITY INDEX

NDAI/HYSPLIT MODEL

Satellite-based mapping of the near-ground atmospheric aerosol has found
wide attention for air pollution analysis nowadays, however, the mapping at fine scale
is still not commonly achieved. This shortcoming is essentially fulfilled in this work,
which contains three main objectives: (1) to identify relationships of MODIS-based
parameters (and AERONET-AOD) and reference PM10 data, (2) to develop and
implement daily NDAI, AOD, PM10 and AQI maps from the relevant MODIS data
and selected methods for the monitoring and quantifying aerosol pollution severity
over the entire study area (upper northern Thailand) and (3) to apply the HYSPLIT
model for the analysis of the fire-induced smoke plume trajectory and dispersion
pattern for the 2010 fire season.

For the first objective, relatively strong correlations were found between
MODIS reflectance radiance in the blue band and reference PM10 data (R* = 0.71).
Longer wavelength data, i.e. green and red bands, demonstrated lesser correlation
levels (with R = 0.616 and 0.563, respectively), while the Mid-IR band exhibited the
least correlation (with R* = 0.029). Other considered parameters also yielded

satisfactory correlation levels to the reference PM10 data; i.e. AR (Blue) (R* = 0.667),
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NDAI (R* = 0.661), MODIS-AOD (R* = 0.72), BAER-AOD (R* = 0.784) and
AERONET-AOD (R* = 0.86). Among these, BAER-AOD was considered to be the
optimal parameter, due mainly to its high correlation to the reference PM10 data and
its high potential to develop AOD and associated near-ground PM10 maps at 500-m
resolution. BAER-AOD also showed a strong link to AERONET-AOD with R* of
0.828, which is comparable to those attained in other reports.

For the second objective, NDAI, a newly-proposed air quality index, was
found to perform well as a primary indicator of the PM10 pollution severity level.
Daily PM10 maps derived from the BAER method also had impressive agreement to
the observed data with R? of 0.744 and mean absolute error (MAE) of 6.62%. As
such, they were fruitfully applied to explain the daily situation of the aerosol pollution
seen over the area. The newly-proposed method to develop AQI maps in this study

was also found to perform better than standard methods adopted in Thailand, UK and

USA in differentiating levels of aerosol pollution for PM10 data 100-300 pg/m3.

For the third objective, HYSPLIT’s simulation of smoke plume dispersion and
trajectory pattern indicated that the long-range dispersion of the smoke plumes
originating in Myanmar may have significant impact on the observed air pollution
over most provinces in the study area. This is due to the substantial amount of smoke
plume that originated from the abundant fire activities in Myanmar, which can be
carried into the area by the prevailing southwest monsoon wind during the fire season

along western or southwestern directions every year, especially in March and April.

School of Remote Sensing Student’s Signature WW—’

Academic Year 2012 Advisor’s Signaturc S. memda






