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Executive summary

Aerosols are small solid or liquid particles that remain suspended in the air
and follow the motion of the air. They typically range in size from sub-micron for the
smallest size to 10-100 micron for the giant particles. Their composition may consist
of sulphates, organics, black carbon, sea salt or combination of these substances.
Biomass burning is the main contributor to organic aerosols, while fossil fuel
emission contributes to the formation of black carbon aerosols. Sulphate aerosols are
produced from both natural and anthropogenic activities. Aerosols deplete solar
radiation and function as cloud condensation nuclei. Therefore, the radiative roles of
these aerosols play a crucial role in affecting regional and global climates.

In this study various aerosol optical properties in Thailand from ground-based
measurements and satellite-based analyses were carried out. For the ground-based
measurements solar radiation spectrum was measured by using sunphotometers at
solar radiation monitoring stations in the main regions of Thailand. These are Chiang
Mai in the North, Ubon Ratchathani in the Northeast, Nakhon Pathom in the Central
region and Songkhla in the South. Spectral data obtained from these measurements
were analyzed to obtain various optical properties of aerosols, namely, aerosol optical

depth (AOD), Angstrom’s turbidity coefficient (3 ), Angstrom’s wavelength exponent

(o), single scattering albedo (SSA) and particle size distribution. For Chiang Mai,
Ubon Ratchathani and Nakhon Pathom, AOD at 500 nm, B and o exhibit strong

seasonal variations, with highest values occurring at the height of the dry season in
February or March and the lowest values occurring during the rainy season in June or
July. The results show that, the seasonal variation of AOD, B and o at Songkhla are
not pronounced. Most values of SSA in the dry season (November-April) is lower
than those in the wet season (May-October) for Chiang Mai, Ubon Ratchathani,
Nakhon Pathom and Songkhla. The particle size distribution of aerosols at Chiang
Mai, Ubon Ratchathani and Nakhon Pathom are bimodal distribution with the
dominant fine mode in the dry season and the dominant coarse mode in the wet
season. For Songkhla, the coarse mode is dominated year round.

As the period of spectral data from the four stations is relatively short,
Angstrom turbidity coefficient (3 ) was also estimated from broadband (0.29-2.5 um)
direct solar radiation measured at Chiang Mai, Ubon Ratchathani, Nakhon Pathom

and Songkhla for the period of 14 years (1995-2008). The seasonal variation of f3



v

obtained from this estimation corresponds to that calculated from the spectral data for
most cases. In addition, the effect of aerosols in depleting global solar radiation at 38
solar radiation monitoring stations was also investigated. It is found that higher
depletion occurs in the dry season, as compared to that of the wet season for all
stations.

In order to obtain AOD over the country, an algorithm was developed to
retrieve AOD from geostationary meteorological satellite data. The retrievals are
based on data within a period of 1990-2009, and the results are displayed as monthly
and yearly AOD maps. The monthly maps show that the spatial distribution of AOD
varies throughout the year with the highest AOD in the North during January-March.
On the yearly average basis, AOD in the North is generally higher than the other
regions. During the last 20 years, AOD in the North, Northeast and the Central region
shows a slight increasing trend while the AOD in the South show insignificant
change. Global solar radiation at the four stations reveals a decreasing trend whereas
annual rainfall shows an increasing trend. Thus, the trend of AOD may have direct
and indirect effect on the trends of solar radiation and rainfall. The detail investigation

of these effects is highly recommended to carry out in the future.



