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Abstract

On 21 August, 1970, a severe typhoon (Typhoon 7010) struck the Shi-
koku area and induced heavy storm surges along the coast of Tosa Bay
(Fig. 1). The highest sea level measured by the high water mark (not the
smoothed tide) was 2.4m higher than normal at Katsurahama, situated at
the entrance of the channel to Kochi harbour. This value of deviation is
far larger than estimations by former experimental laws.

Numerical simulations are made for this case and the case of a larger
typhoon (Ise Bay Typhoon), in which we assume smaller frictions for sea
surface winds and that the sea surface elevation is twice the hydrostatic
estimation at she outer edge of the continental shelf. The area of com-
putation is shown in Fig. 2.

The computed peak surge at Katsurahama is 1.9m. The observed
value 2:4m would include some effects of wind waves, and the computed
value 1.9m seems to be a good estimation. Time variations of computed and
observed surges are compared in Fig. 3, and an example of the horizontal
storm-surge patterns is shown in Fig. 5, respectively. Storm surges in
Tosa Bay for the case where an Ise Bay Typhhon model runs the same
track are also computed, and results are shown in Fig. 4 and Fig. 6.
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Fig. 1. Track of Typhoon 7010.
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Fig. 2. Area of the computation.
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Table 1. Hourly values of (pe—pp) and 7, (Typhoon 7010).

t 3 4 5 6 7 8 9 10 11 12 13 14 15 hour

Po—py 78 7L 66 63 60 55 52 48 44 40 38 37 36 mb

7o 60 61 63 64 64 65 66 68 70 73 75 78 80 km
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Fig. 3. Time variations of tidal residue at Katsurahama during the passage of Typhoon 7010.
fine line—computation at Katsurahama
dashed line—observation at Katsurahama
thick line—observation at Wakamatsucho (near the bottom of inner embayment)
curve at the bottom-—computed current speed (east component) to the south of Katsurahama
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Fig. 4. Time variation of computed tidal residue at Katsurahama during the passage of a model

typhoon comparable to the Ise Bay Typhoon. Curve at the bottom shows the computed
current speed (east component) to the south of Katsurahama.
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Fig. 5. Computed horizontal pattern of tidal residue at 8h, August 10 (Typhoon 7010).
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Fig. 6. Computed horizontal pattern of tidal residue at 8h, August 10

(A model typhoon comparable to the Ise Bay Typhoon).
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Table 2. Observed and computed values of peak surges along the coast of Tosa Bay.

Station Observed Computed
Tei 1.40m 1.53m
Katsurahama (2.35) - L87
Suzaki —_ 1.62
Shimoda 1.24 1.34
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Mivazaxi, M. 1963: A numerical computation of the storm surge of Hurricane Carla 1961 in the
Gulf of Mexico. Oceanogr. Mag., 17, 109-140.
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