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Abstract

In this project, a new version of solar radiation maps of Thailand was developed.
In order to develop these maps, a satellite-based solar radiation model was formulated for
the calculation of solar radiation. A 20-year period (1990-2009) of satellite data from
GMS4, GMS5, GOES9 and MTSAT-1R satellites was employed as main input data of
the model. These satellite data displayed as images cover the whole area of Thailand with
a spatial resolution of about 3x3 km?. These images were transformed to the cylindrical
projection and then navigated using coastlines as references. Gray levels of these
navigated images were converted into the earth-atmospheric albedo by using calibration
tables. The absorption of solar radiation due to water vapour and ozone, and the depletion
of solar radiation by aerosols were also taken into account in the model. The absorption of
solar radiation due to water vapour was computed from precipitable water. The total
column ozone from EP/TOMS and AURA/OMI satellites were used to compute the
absorption due to ozone. The depletion of radiation due to aerosols was estimated from
visibility data. To investigate its performance, the satellite-based solar radiation model
was used to calculate solar radiation at 42 solar radiation monitoring stations in Thailand.
It is found that solar radiation calculated from the model agrees well with that obtained
from the measurements, with the root mean square difference of 7.3%. Then, this model
was used to compute monthly and yearly average daily global solar radiation over the
country. The results were presented as solar radiation maps.

The monthly maps reveal that the geographical distribution of solar radiation is
mainly influenced by the tropical monsoons and local geography. Most parts of the
country receive the highest solar radiation in April. The yearly map shows that the
regions which receive the highest solar radiation (19-20 MJ/m>-day) are in the northeast
and the central region, covering parts of the province of Nakhon Ratchasima,
Chaiyaphum, Khon Kaen, Mahasarakham, Buri Ram, Surin, Si Sa Kat, Roi Et, Yasothon,
Ubon Ratchathani, Kampaeng Phet, Phichit, Chai Nat, Sing Buri, Ang Thong, Suphanburi
and Kanchanaburi. These regions represent 11% of the total area of the country. The
yearly average daily global solar radiation, when averaged over the entire country, is
found to be 18.0 MJ/m*-day. These results reveal that Thailand has fairly high solar

energy potential.



