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Global climate change is an important issue concerned among nations. There is an extensive
effort to assess and prepare for climate change mitigation and adaptation. Presently, global circulation
models have been improved and updated to better account for typhoon impacts. The Intergovernmental
Panel on Climate Change has recently published the Fifth Assessment report (ARS5) based on the updated
version of GCMs. The comparison between outputs from AR4 and ARS should therefore be studied.
Climate change related research in Thailand indicate that global climate change certainly affects Thailand,
for example changes in temperature and precipitation seasonally and changes in pattern and amount of
rainfall. Moreover, precipitation extreme is an important issue since Thailand water resources
management and drainage system design rely mostly on statistical information but not considering

changes in precipitation extreme which could be a result of climate change

In this study of projected change of precipitation extreme in river basins in Thailand and China,
the objects are to (1) review outputs from GCMs in AR4 and AR5 and apply bias correction to the GCM
outputs, (2) study changes in precipitation extreme in river basins in Thailand, (3) calculate and analyze
precipitation extreme indices from AR4 and AR5, (4) study flood under climate change impact in selected

river basin in Thailand, and (5) compare flood under climate change impact in China and Thailand

Rainfall data used in this study are observed daily rainfall between 1979-2006 from the Thai
Meteorological Department and the Royal Irrigation Department. Rainfall outputs of MRI-AGCM from
the Meteorological Research Institute (MRI), Japan are used in this study because of a very high spatial
resolution of 20x20 kilometer. The outputs of the MRI-AGCM are from A1B scenario. Simulation skills
of precipitation extreme in Thailand between MRI-AGCM 3.1s version (AR4) and MRI-AGCM 3.2s
version (AR5) were compared. Outputs from GCMs generally contain bias. In this study, two bias
correction methods: Hybrid method and Gamma-Gamma transformation were evaluated. It was found that
Hybrid method produced better match of extreme rainfall (95th percentile) compare to Gamma-Gamma

transformation. Hybrid method was thus selected to correct bias of the MRI-AGCM rainfall outputs.

Extreme precipitation indices were selected from the core indices proposed by the World
Meteorological Organization—Commission for Climatology (WMO-CCI)/World Climate Research
Program (WCRP)/Climate Variability and Predictability (CLIVAR) project’s Expert Team on Climate
Change Detection, Monitoring and Indices (ETCCDMI). Eight extreme precipitation indices selected for

this study were consecutive dry and wet days (CDD and CWD), number of heavy and very heavy rainfall



days (R10 and R20), maximum 1-day and 5-days precipitation (Rx1Day and Rx5Day), simple daily

Intensity Index (SDII), and fraction of 95th percentile to annual precipitation (R95T)

Results of projected change of precipitation extreme in the near future (2015-2039) and the far
future (2075-2099) showed spatially varied change both in increasing and decreasing directions. The
evaluation of the extreme indices of R10, R20, SDII, Rx1Day, Rx5Day, and CWD revealed river basins
that had consistent trends in wetter condition and more accumulated rainfall in the future were Salawin,
Ping, Wang, Sakae Krang, Mae Klong, Pattani, and Peninsula-West coast. However, rainfall is only one of
factors affecting flood conditions in certain area. In this study, other factors were thus considered in
selecting a river basin to study flood condition under climate change. The Upper Chao Phraya river basins
were found to have changing trends in all of the eight precipitation extreme indices. In addition, river
basin lacking of structural measures in water management such as dam and reservoir might be greatly
affected by climate change on flood condition. As a result, the Yom river basin was selected to study the

impact of climate change on flood in this project.

The study of flood in the selected river basin under climate change impact was carried out using a
rainfall-runoff model and bias corrected outputs from the MRI-AGCM. Maximum daily rainfall from 22
rain gauges in the Yom river basin were used and the 100-year return period maximum daily rainfall
assuming Gumbel Distribution were obtained for all the rain gauges as inputs into the rainfall-runoff
model of HEC-HMS. Two rainfall patterns were put into the HEC-HMS: 1. Maximum 24-hour rainfall
and 2. Maximum 72-hour rainfall. The results showed that peak flows from rainfall in both near and far
future would be decreasing comparing to the present maximum rainfall. This could be a result of
decreasing rainfall in the upper and lower parts of the basin, even though rainfall in the middle part of the
basin increasing. However, changes in precipitation extreme could cause overbank flow in stations Y 1C,
Y14,Y6, Y16, Y17, and Y5 in Phrae, Sukhothai, Pitsanulok, and Pichit provinces respectively due to the
higher water levels from the river banks (of the present flood prevention design). Therefore, flood forecast
from the HEC-HMS model and Extreme Flood Frequency Analysis in this project could be used for

planning flood mitigation projects in critical areas.



