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Abstract 

 

Global warming causes climate change which may bring about serious 

flood and drought in the future. To mitigate the critical flood and drought phenomena, 

the prediction of rainfall affected by the climate change is therefore necessary. In 

general, the future rainfall can be forecasted by downscaling a certain scenario of 

global climate of general circulation model (GCM). Several downscaling technique are 

available in the literature. However, an approach that is widely used is Statistical 

Downscaling Model (SDSM). This is because the SDSM can be freely downloaded, 

produces spatially and temporally fine climate and uses GCM results directly.  

 The main objective of this research work is to develop the SDSM for predicting 

the future trend of rainfall due to climate change. The developed SDSM is more efficient 

than the existing one because it uses less global climate variables. It repeats a 

screening step of the climate variables based on positively partial correlation coefficient. 

Results of developing the SDSM with 22 sequences (Che River Basin) and 

20 series (Mun River Basin) of 26-year (1976-2001) daily rainfall data indicate that near 

surface relative humidity, surface voticity, 500 hPa geopotential, mean temperature at 2 

meters, surface meridional velocity and surface divergence are statistically significant 

for downscaling GCM results to the local rainfall records of the basins. The developed 

technique has been shown to be feasible for predicting the future rainfall because it 

describes the observed statistical properties (mean, variance, skewness, percentage 

wet, mean dry spell length, mean wet spell length, mean wet-day persistence, mean 

dry-day persistence and maximum 1-, 2- and 3-day rainfalls) of calibration period (1976-

1990) and validation one (1991-2001). 

The SDSM has been applied using the climate scenario of HadCM3-A2 and 

HadCM3-B2 for the validation period. Obtained results have demonstrated that all 

considered rainfall statistics of the scenarios agree well with each other. They also 

reproduce the corresponding historic properties reasonably. Moreover, the technique 

has been used to forecast the future trend of rainfall in the next 20 years. The results 
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appear that the trend of mean dry spell length and mean dry-day persistence increases 

while that of mean wet spell length and mean wet-day persistence decreases. The 

magnitude of the maximum rainfalls slightly reduces, as compared with that of the 

validation period. It can be concluded that the Che and Mun Basins are going to face 

more serious drought. However, their flood situations in the future remain the same as 

previously. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


