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Development of a two-week rainfall forecasting system for water management in the Chao Phraya River Basin
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Abstract

Rain forecasts are essential for water management to cope with climate uncertainty. This
research aimed to study and develop a bi-weekly rain forecasting system for water
management of the Chao Phraya River Basin by considering 3 approaches: 1) using numerical
models that utilize the principles of dynamics and physics. An example is the coupled model
(WRF-ROMS), which is a model based on the interaction between the atmosphere and the
ocean models, 2) developing a bias correction method to reduce forecast error using statistical
techniques. The forecasts are adjusted based on the relationship between rain measurements
and rain from a model when using historical data, and 3) improving the performance of rain
prediction by using a hybrid method between a numerical model and machine learning. The
study showed that the use of physics-based models and hybrid methods requires a large
amount of data, a high-performance computer system, and a long computation time to get
values from the model. Therefore, in the first year of the project, bias correction by some

statistical methods was employed.

Evaluation of rain forecasts after bias correction indicated that rainfall forecasts from

the National Centers for Environmental Prediction model CFSv2 (Climate Forecast System)

were more appropriate for use in correction process for Thailand than those from the S2S

European Center for Medium-range Weather Forecasts (ECMWF). S2S ECMWF rainfall
forecast is still in the research stage, and using its data to make actual predictions is costly.
CFSv2 data, on the other hand, is available to public and is being used for forecast in practice.

The bias correction is based on the relationship between rain measurements and rain from the

model. When using CFSv2 data, the correlation coefficient between rain from the model and
the rain measurements was higher than 0.80, but the areal rainfall forecast was very inaccurate.

When forecasting 2018 and 2019 rainfall, the bias correction by linear scaling with the
forecast results from the CFSv2 model yielded the average areal rainfall having forecast error

not more than 25 mm per two weeks. This reduced the error of rain forecast from the CFSv2
model by 35-40 mm per two weeks. The research team also developed a bi-weekly rain

forecasting system and presented the results in the form of web-based and ESRI ascii maps as
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well as text files via the FTP of Water Resources Institute (Public Organization). The forecasts

are reported on a weekly basis to support water management.
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