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DISTURBANCES ON THE COAST OF KOREA. I. STORM SURGES
CAUSED BY TYPHOON BILLIE, 1970, ON THE WEST AND
SOUTH COASTS OF KOREA
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ABSTRACT

Storm surges caused by typhoon Billie, 28 Aug. ~ 2 Sep. 1970, on the west and south coasts of
Korea are studied with the tidal data. Tracks and frequencies of the typhoons which affected the
Korean peninsula and the yearly maximum tidal deviation at tide stations for the past twelve years
are also reviewed.

It is assumed that most of the typhoons affecting the Korea peninsula cause variations of sea level
along almost all of the coast of Korea. Maximum storm surges at each tide station on the south
coast appeared to be caused by typhoons during the summer, and by the north westerly monsoon
and extraordinary cyclones on the west coast during spring and winter. In the coastal waters of
the west coast where depths are shallower and the bottom configuration is flat, sea level variation is
mostly caused by atmospheric pressure and wind effect. When a typhoon travels as in case of typ-
hoon Billie, sea level ascends generally on the south coast and it descends on the west coast before
the typhoon approaches near to the coasts. Considering the large tidal range on the western and
southern coasts, it is assumed that the extraordinary destructive surges can be occurred when the
tide is high water. Reviewing the monthly mean sea level variations on the each coast, hazards to

be caused by storm surges can more fluently occur during the summer.
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Fig 1. The track of typhoon passed in the vicinity of
Korea peninsula during 1959—1970.

Table 1. Frequency of typhoon affected coast of

Korea, 1959~1970.

\ Month

Year i 1 |

1959 1 i
1960 1
1961
1962
1963 1
1964 2
1965 1
1966
1967
1968
1969
1970 |
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Fig. 2. Location of the tide gage station along the

coast of Korea, and the maximum storm surge,
by typhoon Billie 1970, was observed at each
station.

Table 3. Monthly deviation of observed mean sea level.
(Unit : ¢cm)
i T P ‘ 5| 6 l 7l s s 10 I 1|12 IMSLA“““al period
Station | | | ] ~ 77| Range [T
INC%N!—so ~19 1—12 1! 6a 1] 08 17.d 215 149 41 ~6.2-15.5 459.4 515 J6o—s0
MOKPO —14.1~16. 11—12 7, -1, s! ~0.9 7.7 13.7 18.2 17.2 8.3 —3.1-10.1 213.1| 343 |60—69
YOSU |~15.4-16.3-10.5 —9.6 —1.1] 6.8 115 16.4 17.5 8.0 —55-11.4 181.9 33.8 (6569
JEJU ;—14.049.31 14.8 —9.3 —1.8 5.6; 12.4 19.9? 18.2 10.0 0.6| —7.7 141.0] 39.2 |64—69
PUSAN| —8.2-12.3-10.1 —8.6 —0.7) 6.0, 7.0 1.6 1.6 4.1 —2.9 —6.3 63.8 21.7 60—69
ULSAN! —7.7-12. oi ~8.5-10.1 2.4 3.7[ 5.9 1.0 127 4.2 —3.5 —5.4 313 24.7 ;62~69
AR l ~8.8-13.3-10. 2 ~7.5 —0. 5f 6.4 9.1 13.6 14 1[ 5.3 ~1.9 ~6.1 1117 26.9 6069
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Table 4. List of tide gage stations.
Station ! Lat. N Long. E |Authority*

INCHON 37 27 | 126 37| C
KUNSAN 35 59 126 42 C
MOKPO 34 46 126 26 H
DAEHEUKSAN| 34 41 1256 26 H
JEJU 33 30 126 31 C
YOSU 34 44 127 46 H
CHINHAE 35 08 128 38 | H
PUSAN 35 05 129 02 } H
ULSAN 35 29 129 22 ! C

* Authority C : Ministry of Consturction
H : Hydrographic Office
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Fig. 3. Track of typhoon Billie, 28 Aug. ~ 2 Sept.
1970. Thin lines indicate the typhoon position
when the maximum storm surge appeared at
each station.
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Fig. 4. Tidal deviation at the each tidal station during
typhoon Billie, 28 Aug. ~ 2 Sept. 1970. Ordi-
nate : elevation above predicted tide {(cm), Ab-
sissa : time KST, Dash line : Connection of mi-
nimum pressure time of each station,
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Fig 5. Atmospheric pressure and wind at the each

tidal station during typhoon Billie, 29 Aug.
— 1 Sept. 1970. V: Occurred time of minimum
atmospheric pressure. A: Occurred time of max-
imum wind velocity and direction.
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