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Studies on the River Invasion of the Storm Surges (II)

By
Tatsuo Konishi and Takeo Kinosita

National Research Center for Disaster Prevention, Japan

Abstract

In the previous report (Konishi and Kinosita, 1983), the authors studied the charac-
teristics of the storm surges in the Kiso river system during the non-flood period. In this
report, storm surges, simultaneously occurred with flood, are analyzed. Then, general
features of storm surges in rivers are discussed. Combining the results obtained from
these analyses with that of the previous report, the authors conclude the followings.

1)  Rivers which have the large river basin (over 3000 km?*)

Normally, the peak of storm surges is separated from the flood. The storm surge
component increases twenty or forty percent of that of the river mouth. Maximum
amplification may occur around the place where the river bed gradient changes. It is
mainly caused by wind stress in the river. The drag coefficient obtained from the ob-
served data is4 ~ 6 x 107°.

2) Rivers which have the medium river basin (from 1000 to 3000 km?).

A flood meets storm surges in the middle reach. In the moderate flood, the storm
surge component has the same characteristics as the case of the large river basin, 1). The
tidal and flood components are superposed to the storm surges and high water level is
expected around the place where the river bed gradient changes.

3) Rivers which have the small river basin (below 1000 km?).

A flood occurs simultaneously with storm surges in the lower reach. The water level
in the river is determined by the calculation with the assumption of stationary states.
The boundary conditions are instantaneous upper flood discharge and tidal level at the
mouth.
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The above conclusion of the case 1) is obtained from the analysis of the Kiso river
system and the Edo river. The results 2) and 3) are obtained from the analysis of the
Arakawa river and the Tsurumi river respectively.

Remaining several problems are discussed using the numerical experiment in an
ideal river. Two important results are pointed out. The water level calculated by the
assumption of stationary states, is sometimes underestimated at the back water region.

The water level when a flood wave is combined with storm surges attains the
maximum height, if the time when the height of the flood wave reaches maximum at
the point where the mean sea level is horizontally extraporated to the river bed, coin-
cides with the time when the storm surges reach maximum at the point where the river
bed gradient changes, supposing that two events occur independently. The conditions
are shown in Fig. 22.
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Fig. 1  Water level stations along the Tsurumi river and nearby tide stations.
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Fig. 2.2 Tidal anomalies observed at stations, river mouth of the Tsurumi, Kawasaki
and Yokohama during the period of Typhoon 8218. An arrow shows the
time of the nearest approach of the Typhoon 8218.
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Fig. 4 The relation between the water level and the discharge at Tsunashima.
The curve is obtained by the calculation with egs. (1), (2) and (3).
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Fig. 13 The relation between the computed discharge and the observed one during the 7920.
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