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ABSTRACT

The Weather Research and Forecasting (WRF) model is widely used as a
regional climate model for dynamical downscaling in many regions world-wide. The
objectives of this study are : 1) to evaluates the WRF model for regional climate
applications over Thailand, focusing on the model convective parameterization and
simulated precipitation; 2) to simulate high-resolution present and future climate
change for Thailand; 3) to analyze the climatic change and climatic variability over
Thailand and nearby countries. The high-resolution regional climate variables and
climate change information are very important information for policy makers to make
decision for future planning under global warming and scientific community to
studies regional climate impacts on various issues such as energy resources and
demands, air quality, extreme weather, hydrology, health, agriculture and ecosystems.
The studies include two major parts, model evaluation and climate change projection.

The precipitation evaluated results show that differences in cumulus



Vi

parameterizations and the application of nudging can have substantial impacts on
simulated convection and precipitation. In general, the experiments with nudging
perform better than un-nudged experiments and the BMJ cumulus scheme with
nudging yields the smallest bias relative to observations. The regional climate model
reproduces the observed spatial distribution of temperature well, with a cold bias for
maximum temperatures and a warm bias for minimum temperatures. Wet-season
precipitation is simulated with less skill than dry-season precipitation. The 2045-2064
projected warming is 1.41 °C averaged over Thailand compared to the 1990-2009,
with greater warming at nighttime (1.52 °C) than daytime (1.30 °C) temperature,
leading to decrease in diurnal temperature range about 0.22 °C. The highest increasing
in temperature is in the rainy season (especially from June to August) and the mid of
cool season (December and January), while the lowest increasing occurs during the
early of cool season (November) and the end of cool season (February). The central
Thailand have the biggest warming while the smallest warming is pronounced over
the lower southern Thailand. A slight decrease in annual mean precipitation is
projected over Thailand. The decrease in precipitation during the rainy is seen over
all parts of Thailand, with an average of 0.31 mm/day. An averaged increase in
precipitation of about 0.31 mm/day is found in the hot season except over the east and
south of Thailand where a decease in hot-dry season precipitation is found. The
decreasing rate of precipitation during June-August is obviously related to the
weakening trend of the southwest summer monsoon. The increase in pre-monsoon
precipitation (especially in April) is likely from increasing moisture transport from
the oceans across Thailand and nearby countries leading to intensify thunderstorm

precipitation. The increase in late monsoon precipitation (October) is indicated from



vii

tropical cyclone intensified that likely increases moisture transport across northern
and central Thailand leading to more precipitation and slightly extending the rainy
season. It was found that a pronounced decrease in the number of wet days, while an

increase of precipitation intensity is simulated across most of Thailand.
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