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ABSTRACT

The objectives of this research were to estimate the brightness temperature from remotely
sensed data as FY-2E satellite, and to evaluate rainfall amount by using Artificial Neural Networks
(ANNs) model that require brightness temperature for assessment. The percentage error and root
of the mean square error (RMSE) were employed to calibration and validation approach. The
data were compiled during 1 July to 31 December 2010 and bands resolution within FY-2E were
used as IR1, IR2, WV and IR4 for find out brightness temperature.

The results showed that the average monthly brightness temperature indicated that
maximum in winter season and minimum in rainy season due to the wetness of land cover affected
to decrease surface temperature. The relationship between brightness temperature and rainfall
amount were no significant in every region of Thailand due to the fact that rainfall amount were
caused by various factors and atmospheric condition. The estimated rainfall amount from ANNs
model were found that the highest appeared in August while the lowest was showed in December
in every region of Thailand. The ranged of correlation between rainfall estimation and observation
was moderated to high as 58 — 99 percentage in which high correlation was found in heavy rainy
period and moderately showed in dry period. The model calibration and validation were found
that the percentage error showed a little bit low between 29.96 to 40.72 and the root mean square
was similar pattern between 29.07 to 45.62.
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Table 1 Spectrum bands and wavelengths of FY-2E geostationary satellite.

Spectrum band Wavelength (num)
VIS 0.50-0.75
IR1 10.3-11.3
IR2 11.5-12.5
wV 6.3-7.6
IR4 3.5-4.0

Source: World Meteorological Organization (2011)
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Figure 2 Monthly variation of brightness temperature.
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Table 2 Coefficient of determination (R?) between brightness temperature and rainfall amount.

Coefficient of determination (R?)

Region
IR1 IR2 \\AY% IR4
North 0.0062 0.0061 0.0006 0.0318
North-east 0.0034 0.0032 0.0039 0.0064
Central 0.00002 0.00009 0.0005 0.0191
East 0.1777 0.1042 0.1775 0.0139
South 0.0002 0.0004 0.0013 0.0041
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Table 3 Average daily rainfall amount (mm.) estimated from ANNS.

Average daily rainfall amount (mm.)

Region July  August September October November December
North 50.2 78.0 9.3 0.4 - -
North-east 94.1 134.7 13.1 1.6 - -
Central 81.4 118.5 43.1 53 - -

East 77.3 83.9 17.4 6.1 - -
South 18.1 36.8 63.0 17.2 30.7 1.0
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Table 4 Relationship between observation and estimation rainfall amount.

Region R? R RMSE
North 0.9305 0.9646 5.4182
North-east 0.3416 0.5845 19.8772
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South 0.8079 0.8988 11.9969
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Figure 3 Comparison between observation and estimation rainfall amount.

Table 5 Model validation among various regions of Thailand.

Region Percentage error Root mean square error
North 29.9644 29.0742
North-east 27.7423 37.7912
Central 40.7203 38.7360
East 31.3088 39.5411
South 359170 45.6290
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