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Fundamental Study on Real-time Prediction
of Typhoon-caused Storm Surges in Nearly Closed Bays

Hiroyasu KAWAI*
Takashi TOMITA**

Synopsis

Real-time prediction of the storm surge at each port and coast is essential to mitigate coastal
disasters. The storm surge can be computed in a few hours or less with a numerical model based on
long wave approximation using an ordinary personal computer, while the maximum storm surge can
be quickly calculated with a simple empirical equation based on past storm records. In this paper,
the storm surges at major points in the east Seto Inner Sea, including Osaka Bay, and Tokyo Bay are
predicted using both methods, and their results are compared with measured values. The results
show that the magnitude of the storm surge predicted by the empirical equation is sometimes larger
than the measured value and the time of the peak is sometimes earlier by a few hours. For more
precise computation of the storm surge, the spatial grid interval for the numerical model should be
around 1.8km for the major points on the coast of Osaka Bay, 0.6km or less for the central Seto
Inner Sea, and around 0.6km for Tokyo Bay. For these bays, the run of a typhoon should be started
from the south from the north latitude of 31 deg for more accurate storm surge prediction.

Key Words: storm surge, numerical model, empirical equation, real-time prediction
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AR TR EEHOERAICRBITDELER-A A~
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20, BEOEEFHECTHE L LTERORNINEE

2HEZEEOHTH L. FTERED S6E DT THALICE
BROSEEITIRST .
ZF-A.1 &E 0310 B50iEx

Hl | 2 | B

A ||| JEE ) BEC) G | | St
€8} | 14e8) | (kpa)1 (km) | (km/h)

8] 6|18| 128.8) 23.2| 1013 80 20
8| 6[21] 128.8] 2359 984 90 20
8| 7] 0] 128.6| 24.6| 953 o0 23
8| 71 3| 1284 | 253 950 90 25
8 71 6| 1283 | 26.0 950 90 25
B 71 9| 1282 | 26.6 950 20 25
8t 71121 1282 | 269 950 90 15
B 7115} 1285 | 27.5 945 100 15
8 7118 129.1| 279 945 100 20
8] 7(21] 1294} 284 945 | 100 20
8| 8 3| 130.8¢i 294 950 | 100 30
81 8| 6| 13161 30.1 950 100 35
81 8| 9 1320 307 955| 100 30
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10117{ 9] 1282 29.6 975 120 50.6
10{17{12} 1293 | 304 9751 150 36.5
10{17]15] 129.8| 310 975 208 499
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10]18| 0 13421 34.8 98| 220 89.5
10118 3| 135.87 36.9 9801 2001 89.6
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10| %i14] 1383 325 950 70 65
10] 1j158 1384 3301 950 75 65
10] 1|16 1385 33.5 950 75 05
10] 1|117] 1389 | 34.0 955 80 65
101 1|18 1390 344 955 80 65
10] 1|19 1393 | 349 958 85 50
101 1|20 139.6] 353 960 85 55
10 1|21| 140.0{ 359 965 a0 60
10] 1|22 14031 36.7 967 110 60
10) 1|123| 1406 375 9268 130 60
107 2| 0| 14091 383 970 150 60
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S| 11(15] 1403 | 363 976 80| 31.2
9| 11(18| 1412 37.1 985 150 36.9

A b A 8506 BDIET

e | L | G| B

n ||| B | B | i | e | e
4 &/ |\de8/ | (hPa) | (km) | (km/h)
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6(30| 9 1320 29.7 965 a0 30
6130|15] 1333 31.0 965 120 40
6{30(21] 1353 | 32.5 965{ 120 70
TH 1] 3] 138.6| 35.0 968{ 130 80
T 1] 6] 14031 36.7 9701 150 80
TH 1] 9 1420/ 383 9721 270 70
7i 1115 1449 415 974 300 40
T 1121 1470 43.0 977l 300 40
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