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A STUDY ON SUSTAINABLE TSUNAMI COUNTERMEASURES FOR
DEVELOPING COUNTRIES

Abstract: When a tsunami enters a river channel, it creates undular bore propagation and causes a sudden
rise in the water level at the wavefront. Many studies on undular bores that occur in still water have been
performed, but few have addressed undular bores travelling against a flow. Laboratory experiments were
conducted on wave propagation characteristics, ice floes transport due to undular bore tsunamis, and
retarding basin to be constructed at a downstream site of a river. The following results were obtained:

(1) Experiments were performed on undular bore propagation traveling against a nonuniform flow to
investigate the water level increases when an undular bore occurs. Results were used to validate the
accuracy of one-dimensional numerical calculation methods for the tsunami propagation with dispersive
wave train in rivers. Furthermore, the model is applied to tsunami intrusion from the 2011 tohoku
earthquake into the Shin-kushiro river.

(2) When a river channel with ice sheets is struck by a tsunami, the fluctuations in ice-sheet transport
velocity with the passage of time were found to be very similar to those of tsunami waveforms, indicating the
necessity of taking the frequency dispersion effect into account in order to understand the transport
characteristics appropriately.

(3) The retarding basin reduced the run-up height of the tsunami by 9% of the maximum height of the
tsunami, delayed the arrival time of the tsunami by up to 2 % of the arrival time. The duration of the

tsunami's high water level was reduced by up to 43 % of the duration in the case without a retarding basin.

Keywords: tsunami run-up, river channel, undular bore propagation, frozen river, hydraulic experiment,

retarding basin



