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Abstract

Temperature change and variability due to the global warming is a crisis that
threatens nature, ecological balance and human’s way of life. To relieve the mentioned
problems, engineers need to forecast the trend of temperature. Generally, the
temperature in future can be described from general circulation model (GCM). However,
the GCM works well only at a global scale (200 kilometers). The prediction of localized
temperature requires combining the GCM with downscaling technique.

Many researchers have developed several downscaling models which can
be classified into 2 types (dynamic downscaling, DD, and statistical downscaling, SD).
The SD technique is better than the DD approach because its results are flexible for
adapting to the different objectives, they are also applicable for uncertainty and risk
analysis, and its computational cost is low. Among all existing models, the Statistical
Downscaling Model (SDSM) is the most popular. This is due to the finely temporal and
spatial scales of results, the direct use of GCM's output and free accessibility.

To mitigate the impact of climate change using the advantage of the model,
the main objective of this research work is therefore to develop the SDSM for
downscaling global climate variables to daily temperature at an interested location. The
developed SDSM is better than the existing approach because it uses less global climate
variables. It repeats a screening step of the climate variables based on positively partial
correlation coefficient. The data used in this research are mean, maximum and minimum
temperatures at daily level form 5 stations in Chi River Basin and 9 sites in Mun River
Basin. The total length of the data is 30 years (1976-2005).

Results of developing the SDSM indicates that temperature at 2 meters and
surface specific humidity are statistically significant for downscaling the daily
temperatures of the basins. In addition, the variable of 500 hPa zonal velocity is also
needed for daily mean and maximum temperatures while 850 hPa airflow strength and
near surface relative humidity are further necessary for daily minimum temperature.

The developed SDSM can be used for temperature forecasting because it
can describe the statistical characteristics (mean, variance, maximum, minimum, inter
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quartile range and percentile 95) of observed daily mean, maximum and minimum
temperatures for calibration (1976-1990) and validation (1991-2001) periods well. The
properties of HadCM3A2 and HadCM3B2 daily temperatures (1991-2001) are close
together because their greenhouse gases are approximately the same. The
characteristics of predicted temperatures from 2021 to 2040 have their patterns to be
lagged for one month, as compared with those during 1991-2001.



