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1.3 RERERICEITHEEMNTZRMKRICET HHE B

1.3 A STUDY ON SUSTAINABLE TSUNAMI COUNTERMEASURES FOR
DEVELOPING COUNTRIES (3)

Abstract : When a tsunami enters a river channel, it creates undular bore propagation and causes a sudden
rise In the water level at the crests of waves. From a hydrological perspective, this can be seen as a
phenomenon in which undular long waves surge up an unsteady flow field. However, while many studies
have been conducted on undular bore propagation in still water, knowledge of such propagation in unsteady
flow fields such as rivers remains very limited. In Hokkaido, river ice forms in river channels with lower
winter temperatures, and a tsunami surging up a frozen river may cause river ice to move up the channel
and subsequently affect river structures. This study involved numerical simulation of a hydraulic
experiment with undular bore propagation surging up the unsteady flow field of a compound channel, a
tsunami experiment in a case where river ice was present on the water surface and a field survey on the

freezing conditions of river structures (sluice gates) in winter. The following three findings were obtained:

1) The tsunami experiment and numerical simulation revealed that determination of the maximum water
level depends on the formation of a dispersive wave train, despite the occurrence of overflow from the
low-water channel to the flood channel.

2) A tsunami experiment in which the incident wave was fixed and only the initial depth was changed
provided qualitative evidence that the distance over which river ice moves up the channel is greater when
the water is shallower.

3) The results of a field survey on the opening/closing action of sluice gates in winter indicated that many of
the gate structures monitored in this study could be opened and closed properly, although the bottom

parts of some of them were restrained by river ice.

Keywords: tsunami, river, undular bore propagation, frozen river, hydraulic experiment, sluice gate, field

survey
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