Thesis Title Impacts of Projected Climate Change on Tropospheric
Ozone and PM10 in Thailand

Author Mr. Teerachai Amnuaylojaroen

Degree Doctor of Philosophy (Environmental Science)

Thesis Advisory Committee  Asst. Prof. Dr. Sukon Prasitwattanaseree  Advisor

Assoc. Prof. Dr. Jiemjai Kreasuwun Co-advisor
Asst. Prof. Dr. Somporn Chantara Co-advisor
ABSTRACT

Weather and climate have an extremely influence on living organism on Earth.
They are part of the daily experience of human beings and are essential for health, food
production and well-being. A mechanism leading to climate change impacting human
health directly is increased air pollutant concentrations. This work aims to predict the
future Ozone and PM10 concentrations and to investigate impact of future climate change
on Ozone and PM10 in Thailand using the Nested Regional Climate Model coupled with
Chemistry (NRCM-Chem) forced with the Community Climate System Version 3
(CCSM3) for the initial and boundary meteorological conditions and the Community

Atmospheric Model with Chemistry (CAM-Chem) for chemical species in March 2030-
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2034. The emission inventories include anthropogenic, biogenic and biomass burning
emissions. The emissions in the future simulations (March, 2030-2034) are the same as
those in the present day simulations (March, 2005-2009). The future day simulations
represent only the effect of climate change according to IPCC SRES A1B scenario on air

pollution.

The present-day (March 2005-2009) simulated meteorological variables i.e.
precipitation and 2-m temperature above ground level are evaluated with satellite data
(Tropical Rainfall Measurement Missions, TRMM) and reanalysis data (the Modern-Era
Retrospective Analysis for Research and Applications, MERRA) as well as ground-based
measurement from Thai Meteorological Department (TMD). The model reasonably
predicts the precipitation pattern compared to TRMM expecting low precipitation over
land in Thailand, Laos, Myanmar and Cambodia and high precipitation in southern
Thailand. Predicted temperature agrees well with the MERRA data. The comparison of
simulated 2-m temperature and precipitations agree fairly well for ground-based sites in
Thailand. While, the evaluation of chemistry simulation of Oz and PM10 illustrates that
NRCM-Chem results are comparable to Pollution Control Department (PCD) data set at
surface and that shows fairly agreement for both Oz and PM10. However, the model

overestimation is found nearly all of surface sites

NRCM-Chem simulation during March found that Oz and PM10 tend to increase

over Thailand in the future, especially northern Thailand with more increasing of Oz and
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PM10. The critical area for Oz in the future will mainly occur in central Thailand while
PM10 will apparently appear in the north of Thailand. Climate change can affect Oz and
PM10 through sevaral climate variables. The precipitation likely influences on PM10 by
washing out particle into surface directly. At the same time precipitation is seemed as
indirect effect on O3 through water-soluable NOy in atmosphere which is its precursors.
The NOx is in the form of nitrogegn dioxide has a great solubility in water. While,
shortwave radiation indirectly effect on O3 through its precursor such as isoprene which
is released from plants. In contrast, downward shortwave radiation is also affected by
aerosol. It is able to cooler atmosphere by scattering and absorbing shortwave and
thermal radiation. In additions, the aerosol is also modified the radiation budget indirectly
by acting as Cloud Condensation Nuclei (CCN) and ice nuclei. Higher of boundary layer
height also relates to the Os increase in the south of Thailand. Slightly change of wind

does not likely affect on both Oz and PM10 all over Thailand.
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