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A Study of Storm Surges of the Seas in North Eastern Asia
I. Analysis of Yearly Maximum Surge
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The hourly sea level data are analyzed in order to find the general characteristics of the storm
surges at the coasts of Korea, Japan and Russia. The surges are calculated by removing the predicted
tides from the observed sea level at 44 tidal stations.

In Korea, positive and negative surges of the west coast are larger than those of the south and
east coasts. The magnitudes of negative surges are larger than those of positive surges at the west
coast of Korea while they are reversed at the south and east coast of Korea and the west coast
of Japan. The surges of the northern Russian coast are relatively larger than those of the southern
west coast of Japan.

The yearly maximum positive surges at the west coast of Korea, are found to be caused by extratro-
pical storm, but the maximum positive surges at the south or the east coast of Korea are due to
the summer typhoon. Mostly the yearly maximum negative surges occur at the west coast of Korea
(particularly Inchon), and they are caused by extratropical siorm.
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Table 1. Analyzed tide data at the Korean coasts

Station Year Number of
Years
Inchon 60-66, 6869, 71. 7691 26
Anheung 8791 S
Kojung 86, 8891 5
Kunsan (In) 60-61. 66-68, 72, 7477 19
81-87, 89-90
Kunsan (Out) 81-87. 89-91 10
Wido 85-86, 8991 5
Mokpo 60-63. 65-91 31
Taehuksan 68. 73-39, 8191 19
Chujado 84-9] 8
Cheju 64-91 28
Seogwipo 85-91 7
Wando 8391 9
Keomundo 8291 10
Yeosu 67-79. 81-91 24
Chungmu 7691 16
Kadukdo 77-91 15
Pusan 61-64, 66-71. 7391 29
Ulsan 65-68, 7191 25
Pohang 7390 18
Ulleung 799} 13
Mukho 6669, 7191 25

Sokcho 74-90) 17
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Fig. 1. Locations of tidal stations.
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Table 2. Analyzed tide data at Japanese and Russian

coasts
Station Year Number of
Years
Posyet 78-88 1
Viadivostok 78-79, 83-88 8
Nakhodka 78-87 10
Rudnaya Pristan  77-88 12
Sov. Gavan 77-80 4
De-Kastri 77-88 12
Uglegorsk 77-88 12
Kholmsk 77-88 12
Nevelsk 78-88 11
Krilyon 77-88 12
Wakkanai 84-85 2
Esashi 85 1
Fukaura 83, 86 2
Toyama 76, 81, 86 3
Maizuru 76-86 11
Saigo 76-79. 82, 84-86 8
Sakai 76. 79-80. 82 4
Hamada 77. 78 2
Shimonoseki 76-82, 84-86 10
Nagasaki 76, 78-79. 81-86 9
Fukue 78. 79 2
Naha 76, 78-83. 85 R
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Fig. 2. Sea levels at Pohang when the typhoon Dinah passes the Korean Peninsula in Aug. 31, 1987. The upper
smooth curve denotes the averaged sea level from the observed sea level. The lower smooth curve denotes
the predicted sea level calculated from pre-estimated harmonic constants. The height of surge can be obtained
by subtracting the predicted sea level from the averaged sea level (Ex. 90—28cm=62cm @05:50, Aug. 31.

1987).
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Fig. 3. Averages of the yearly maximum positive surges
and maximum negative surges at the Korean
coasts. See Fig. 1 for the symbols of tidal station.
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Fig. 4. Averages of the yearly maximum positive surges
and maximum negative surges at the Japanese
and Russian coasts. See Fig.1 for the symbols
of tidal station.
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Table 5. Averages of the amplitudes and durations of the five largest positive and n;:galive surges.
Stati Averagc of the 5 largest positive surges Average of the 5 largest negative surges
Stauon

Amplitude (cm) Duration (hours) Amplitude (cm) Duration (hours)

Inchon 61.0 183 —-79.3 224
Anheung 398 222 —553 208
Kojung 384 253 —303 254
Gunsan 397 302 —49.4 236
Wido 388 282 —414 205
Mokpo 439 264 —423 229
Taehuksan 454 284 —476 224
Chujado 369 214 —280 19.2
Cheju 388 28.6 —-319 306
Seogwipo 396 366 =207 53.6
Wando 520 212 -305 251
Keomundo 397 336 —227 56.5
Yeosu 457 249 —298 490
Chunginu 349 203 —204 2379
Kadukdo 316 383 =212 1358
Pusan 49.6 184 —308 1.1
Ulsan 420 253 —250 380
Pohang 409 341 -220 56.0
Ulleung 356 302 —234 58.5
Mukho 415 521 —239 40.1
Sokcho 394 394 —240 61.7
Wakkanai 516 313 -304 4238
Esashi 389 86.6 —284 46.5
Fukaura 348 28.7 —206 523
Tovama 284 486 —233 413
Maizuru 410 464 %0 519
Saigo 30.1 52.1 —240 557
Sakai 41.1 338 —340 382
Hamada 302 223 —~241 250
Shimonoseki 382 25.5 —20.3 410
Nagasaki 371 30.1 —190 1545
Fukue 247 718 —159 586
Naha 380 41.1 —153 1118
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