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ABSTRACT

The objectives of this research were to estimate rainfall amount in northern of Thailand
from the MODIS/Aqua satellite image data and Artificial Neural Network (ANN). The rainfall
amount measurement from meteorological stations and six cloud properties from MODIS/Aqua
satellite image including Brightness Temperature (BT), Cloud Top Pressure (CTP), Cloud Top
Temperature (CTT), Cloud Optical Thickness (COT), Cloud Water Path (CWP) and Cloud Water
Vapor (CWV) during January 2014 to December 2015 were used in simulation model. The data
set 0of 2016 was used for testing model and model validation using root mean square error (RMSE)
mean absolute error (MAE). and approximate percentage error (PE)

The results showed that the average rainfall amount were 1,231.31 mm. and 1,078.86
mm. in 2014 and 2015, respectively. The average rainfall amount from July to September was
higher than December and January. The cloud properties including BT, CTP and CTT were low
during May to September, while COT, CWP and CWV were high during May to October. The
correlation between rainfall amount and cloud properties showed that CTP provided the highest
correlation coefficient (r) of 0.90 followed by BT, CWP, CTT, CWV and COT with the r as 0.87,
0.86, 0.84,0.84 and 0.83, respectively. Besides, BT provided highest correlation coefficient (r) of
0.91, while COT, CWP, CTT, CTP and CWV were 0.85, 0.82, 0.80, 0.79 and 0.76 respectively
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during wet period. The estimation rainfall amount from ANN technique showed that r was 0.99
for both annual and wet period. The model validation for 2016 data set showed underestimated
prediction with the measurement data. The annual model error showed the RMSE MAE and PE
were 7.96 10.3 and 15.21, respectively. Moreover, the wet period also showed the RMSE MAE
and PE were 7.57 5.96 and 36.17, respectively.

Keywords: ANN Model, Rainfall Amount, MODIS/Aqua, Upper Northern Thailand
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Figure 1 Rainfall amount over the upper northern of Thailand during 1989 — 2015.
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Table 1 Cloud properties from MODIS/Aqua satellite image during 2014 — 2015.
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Figure 3 Relationship between rainfall amount and brightness temperature during 2014 — 2015.
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Figure 5 Relationship between rainfall amount and cloud top temperature during 2014 — 2015.
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Figure 6 Relationship between rainfall amount and cloud optical thickness during 2014 — 2015.
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Figure 8 Relationship between rainfall and cloud water vapor during 2014 —2015.
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