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INTERRELATIONSHIP BETWEEN RIVER WATER LEVEL AND OCEANIC
TIDE DURING 2018 WESTERN JAPAN FLOODS: FIELD SURVEY AND
NUMERICAL ANALYSIS

Hiroshi TAKAGI, Luc HENRY and Takumi MIZUOCHI

The historical flood that occurred in western Japan in July 2018 claimed over two hundred lives. The
river embankment breach caused severe flood damages particularly in Okayama, leading to complete de-
struction of 2100 houses. According to the engineers who appeared in the news, the flood was likely trig-
gered by fluvial backwaters between Takahashi and Oda River. To understand whether other mechanisms
might have been related to this flood event, we investigated the interconnection between tides in Seto Inland
Sea and water levels in Takahashi River. This concern originated from two facts: (1) the river mouth of
Takahashi River has been expanded because of the extensive river/port development, and (2) the inner part
of Seto Inland Sea is subject to high tides due to the two tidal waves from both sides of the sea. We per-
formed a numerical analysis to simulate the strong turbulence induced by the collision of the flood tide and
river flow around a submerged weir constructed near the river mouth. The computational result demon-
strates that a moderate tidal flow triggers the phase shift of the hydraulic regime from supercritical to sub-
critical flow, leading to substantial increase in river water levels. The survey we conducted one month after
the disaster confirmed that the flood watermark found adjacent to the weir was not remarkably different
between the leeward and windward of the structure, which indicates that a supercritical flow did not occur
during the flood peak. A hydrological analysis reveals that the timing of peak water levels during the 2018
flood corresponded to the phase of the flood tide. Thus, it is likely that the upstream water level excessively
rose because the flood tide seemed to disturb the river outflow. The study findings suggest that the phase
of estuary tides should also be considered for river flood risk management.



