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Abstract
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The global climate change is a topic that being interested at present because
weather in many area have changed from the past such as unusual heavy rainfall causing
flood problems or continuous drought or shorter season period causing water scarcity and
agricultural damages. Thailand is also said to be facing with climate change. Therefore, a
study on climate change and its impact on water resources will clarify and help to
understand the climate change phenomena and prepare appropriate water allocation and
reduce losses that will occur.

The study of Impact of Global Climate Change on Monthly Precipitation and Stream
Flow in Thailand and Effects on Water Management in the Eastern Region aimed to collect
and verify monthly rainfall/stream flow time series covered 25 basins in Thailand and
oceanographic indexes involved with changes in water resources, to study characteristics
of frequency of occurrence and severity of potential changes in rainfall/runoff and
climatic/oceanographic variables including time series correlation analysis, and to collect
prediction results from global climate change from the international database to find
relationships in time series to predict monthly rainfall/runoff changes in eastern Thailand.

The study also covered the evaluation of impact in rainfall/runoff change in the future in



order to manage water resources and adapt to the new climate conditions in the eastern
region covered Rayong and Chonburi Province.

The study found that the temperature and rainfall amount in Thailand in average
increased in all area at approximately 0.01 to 0.04 degree celcius per year. Monthly
average temperature increased from the past especially in winter. The annual rainfall
pattern varied by locations, though, overall trend decreased slightly. Monthly average
rainfall decreased in the dry season and decreased in the rainy season. The climate of
Thailand in terms of occurrence and severity, at present, tended to change from the past.
Average temperature and monthly rainfall with one year cycle showed less significantly
after 1995 which coincided with El Nino phenomena occurred in the same period which
caused variations of world climate. It is convincible that average temperature and rainfall in
Thailand began to be effected from world climate change since 1995. The analysis of runoff
showed the effect of human operation which was not natural phenomena, then, the pattern
of runoff could not be patternized.

The cross wavelet analysis with oceanograhical data found that Nono3.4 is likely
associated with the Thailand climate. The average temperature is associated with the same
cycle of 0.5, 1.0, 4 years with time lag of approximately 4.5, 1 and 8 months respectively.
These relationships at one year cycle has similar characteristics of all basins except eastern
South that has two months longer time lag.

The global weather forecast information selected are from GCGM2, HadCMS3, MRI
and PRECIS:ECHGAM4 models. The analysis covered both raw computed data and
downscaled results by the proportional method and advanced statistical modeling of ASD
based on A2 and B2 scenario. The analysis found that higher temperature will likely to be
in the future while rainfall will decrease. Considered the selection of GCM and downscale
techniques in forecasting , CGCM2 model with proportional method is found to be most
suitable to be applied for impact and adaptation study in eastern area because the average
annual rainfall trend, monthly rainfall pattern in one year cycle are well consistent with
actual measured data.

In addition to correlation study, the seasonal rainfall prediction technique was also
investigated by using three groups of data set, i.e., the group of temperature and local

rainfall, the group of oceanograpahical parameter (NINO) and the group of GCM (based on



B2 scenario). The time lag (less than 6 months) correlations were analysed to find best fit
and found that the data groups of local rainfall, NINO and GCM provided best fit for both
calibration and verification. The long term calibration of 1982-2000 gave better results
compared with short term data (1996-2000). Local data used are maximum temperature,
rainfall data and NINO data group is SOI, NINO 4 and DMI. It is found that NINO3.4 and
GCM can capture seasonal fluctuation better than NINO4, however, The period of

calibration is vital for parameter selection and should be further investigated.





