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The main objective of this study is to analyze the relationship between rainfall 

intensity and the associated cloud properties which are cloud top temperature (CTT) and 

cloud cover in Thailand based on some selected case studies during years 2006 and 

2007. In addition, the classified cloud data were also applied to the investigation of 

seasonal cloud and rainfall distribution during those specified years.  

To assist the efficient derivation of cloud top temperature maps, the automatic 

cloud classification model for the TIR images of MTSAT-1R satellite was developed 

and applied as main tool for CTT mapping in the study. And to reduce possible 

confusion between high clouds and rain clouds (cumulonimbus), the high clouds were 

filtered off first using split-window technique under the given thresholds. The classified 

CTT maps include all clouds with CTT less than 10°C and, as a consequence, most 

warm clouds and cold clouds are depicted on the obtained maps. 

The analysis of seasonal cloud and rainfall distribution indicates that patterns of 

their distribution in Thailand are product of the combined effects among several main 

driving factors. In summer, these are the local convective system, the cold airmass, the 

monsoon trough, the westerly wind, and the low pressure area from the ocean. In rainy 



IV 

season, these are the monsoon trough, the southwest monsoon, the tropical cyclone and 

low pressure area from the ocean. And in winter, these are the cold air mass, northeast 

monsoon (for the south), and local convection. 

The analysis on relationship between daily measured rainfall across the country 

and the corresponding cloud top temperature indicated that the relationships between 

rainfall amount from 116 rain-gauge stations and observed CTT found still did not 

exhibit a clear pattern where the highest correlation of 0.6277 was seen in rainy season 

but in summer and winter, the correlation level was still rather low (less than 0.5). This 

means the CTT value alone cannot be used as sole indicator of the rainfall amount 

observed each day.  

In addition, it was clearly seen from the study that amount of total daily rainfall 

has high correlation with the amount of cloud cover area seen each day, with r2 > 0.8 in 

all cases especially heavy rainfall (e.g. > 80 mm) or on the hail days (with r2 = 0.8915).  
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