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Research and development of a rainfall forecasting system for water management in the Chao Phraya River
Basin
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Abstract
Climate change causes changes in climate variability and in the intensity, spatial extent,

frequency, duration, and timing of weather events. More volatile weather conditions
complicate weather forecasting. In particular, forecasting accurate rainfall is a rather difficult
task. Precipitation forecasting is essential for water management to cope with climate
uncertainty. This research project is a project under the Social Spearhead Strategic Plan for
Water Management Program in response to the 20-year national strategy. It is the second year
of extension project. The main activities are 1) Developing a biweekly rainfall forecast system
using the WRF-ROMS coupled model; 2) Studying forecasting methods and evaluating the

effectiveness of the monthly precipitation forecasts six months in advance that are currently

in use in both domestic agencies such as the Meteorological Department and Hydro-
Informatics Institute (Public Organizations) and foreign agencies, including European Center
for Medium-Range Weather Forecasts (ECMWF), Japan Agency for Marine-Earth Science and
Technology JAMSTEC), and National Oceanic and Atmospheric Administration NOAA),

which have a series of models in the group of North American Multimodel Ensemble

(NMME); and 3) Developing innovative monthly precipitation forecasts using machine

learning techniques and ensemble forecasting.

The following key points summarize the results from this research project: 1) A biweekly

rainfall forecast system to support water management in the Chao Phraya Basin was

developed and evaluated. The forecasts were compared against the actual measurements for

the period September 2021 to February 2022, and they showed a good agreement with high

correlation coefficient (r in the range of 0.7-0.9.2) The monthly rainfall forecasts six months in
advance from the Meteorological Department, Hydro-Informatics Institute (HI) and OneMap
rain forecast map were investigated. Office of the National Water Resources (ONWR) used the
forecasts to assess the water situation in advance during September 2018 to August 2021 . 1t

was found that the OneMap rain forecast map, which integrates forecasts from the
Meteorological Department and HII, yielded satisfactory results in terms of achieving low

root mean square error (RMSE). Both r and percent bias (PBIAS) were also good in most of the

cases studied. 3) The development of a rain forecasting method using a deep learning method,
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which is a machine learning technique, and using ensemble forecasting helped increase the

efficiency of OneMap rain forecast maps. For example, in the case of rain forecasts for the

Upper Chao Phraya Basin area in 2021, the use of ensemble forecasting enhanced the
performance of the original OneMap rain forecast map where the RMSE decreased from

about 60 mm.to 40 mm. The ensemble forecasting also provided additional low and high
forecasts, enabling alternative water management. 4) The rain forecast results have been

provided to other research teams for further use in dam management and water management.

Keywords: Biweekly rainfall forecast, seasonal rainfall forecast, OneMap rain forecast map,

water management, ensemble forecasting.



