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Hydrodynamic Flow Measurement

Abstract

Flow in the Chao Phraya River, from Amphoe Bangsai, Ayuthaya province, to
the river mouth has been always affected by estuary tide. During the high tide, water
will sometimes reversely flow upstream from the estuary into the river causing
difficulties in draining flood from the lower Chao Phraya River basin. On the other
hand, during the low tide, water starts to flow into the Gulf of Thailand.

From its hydraulic characteristics as described above, the Chao Phraya river
flow of more than 3,000 cu.m./sec., passing Amphoe Bangsai, Ayuthaya province,
will cause high water levels around Bangkok and its peripheral areas. This high flow
along with high tide can cause dike breaching and overtopping which will result in
large-scale damage to economic and social condition, especially to various major
cities along the river. Various governmental agencies have developed a polder system
as a flood protection measure for highly economic and residential areas. Such system,
however, has its certain limitations on flood protection. The future flood may be
beyond the protection level. Therefore, a new supportive measure to study the Chao
Phraya River flow behaviors as well as to forecast a potential flood is essential to
protect and reduce flood damages.

Under His Majesty the King’s initiatives, the hydrodynamic flow measurement
project was set up with three principle agencies; the Office of the Royal Development
Project Board, the Thailand Research Fund, and Royal Irrigation Department. The
project comprises three components; a moving current meter measurement system, a
hydrological telemetering system, and a flood forecasting and management system.
The project has three main objectives, i.e. to measure flow in the Chao Phraya River
under tidal condition, to monitor flow characteristics from Ayuthaya province to the
river mouth at eight monitoring stations, and to forecast flood in the Chao Phraya
River along with developing flood management scenarios as a decision support tool
for concerned executives.

The results have revealed the Chao Phraya River flow behaviors under tidal
condition. During the high tide, discharge in the Chao Phraya River has been
decreased and it sometimes flows reversely upstream. During the low tide, the
stagnant volume of water in the river will rapidly drain into the Gulf of Thailand. The
flow released from the Chao Phraya Dam, however, has no effects on these flow
behaviors. The project can continuously monitor water levels and rainfall amounts at
various telemetering stations along the river (15 minutes interval). It can also forecast
peak water levels and their variations at these stations which results in identifying
flood inundation areas and conditions. For 1-day ahead forecast, the accuracy of the
system is within £ 0.10 meter, whereas it is = 0.20 meter for 2-day and 3-day ahead
forecasts. The details of the study are in the final report of the hydrodynamic flow
measurement project.




