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The Typhoon Surges in the Southern Coast of Korea
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The storm surges caused by the typhoon Brenda in 1985 were studied by analysing tidal
observation data at 7 stations along the south coast of the Korean peninsula. The tidal
deviation at these stations along the coast are discussed in association with meteorological
data. The sea level anomalies were studied by means of the Empirical Orthogonal Function
(EOF) analysis and the Fast Fourier Transform(FFT) method.

From the result of EOF analysis, the temporal and spatial variations of storm surge were
described by the first mode of EOF, which is 73% of the total variances during the
passage of typhoon Brenda.

From the results of FFT spectral analysis, the peak energy of the autospectrum for
surge, atmospheric pressure, and wind stress appeared in the low frequency fluctuations
band. The result of FFT analysis showed that the typhoon surge was related chiefly to
the atmospheric pressure change in an open bay such as Cheju and Keomundo harbor,
while it was influenced mainly by the wind stress in the semi-enclosed waters of Yeosu,
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Fig. 1. Track of typhoon Brenda on October 4~6 in
1985. Shown are atmospheric pressures in
millibars at the center of the typhoon at the
time of passage.
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Fig. 2. Location of tidal stations along the south coast
of Korea.
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Table 1. Wind and tidal data for the storm surge caused by the typhoon Brenda

Items Pusan Kadukdo  Chungmu Yeosu  Keomundo Cheju Seoguipo
N Lat. 35°06' 35°01 34°09' 34°45' 34°02' 33°3Y 33°14
E Long. 129°02' 128°49 128°26' 127°46' 127°19' 126°32' 126°33'
Prevailing wind NE ENE E E NNE WSW
direction
Wind direction
of maximum SwW - SSE SE - NE -
Surge
Average wind 44 44 26 40 40 42 35
speed (m/s)
Maximum wind
35 35 347 36.5 36.5 36.1 26.7
speed(m/s)
Amplitude of
tidal range 65 95 141 181 170 142 152
(em)
Geometry of A narrow Semi- Semi- Semi- open open open
coast line waterway  enclosed enclosed  enclosed
Tide gage Feuse, 1/10
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Fig. 3. Observed wind speed(a), wind direction(b),
atmospheric pressure(c), and tidal deviations
(=) in contrast with the observed{—) and
predicted{---) tidal levels(d) along the south
coast of Korea during the passage of typhoon
Brenda in 1985.
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Table 2. Maximum surge and atmospheric conditions at each of the stations along the south coast of Korea
during the passage of typhoon Brenda on October 5, 1985

Maximum Surge

Maximum Wind

Tidal

Station Time e (omd  msen Gy Tme D S0 U
Pusan 15:00 LW 489 NE 100 999.1 14:00 NE 113  1,002.5
Kadukdo 14:00 HW 34.8 — — B —_ —
Chungmu 15:00 HW 479 NE 73 998.4 12:00 NE 77 10054
Yeosu 13:00 HW 515 ENE 173 1,009.1 16:00 NE 21.7 997.2
Keomundo 12:00 HW 575 —_ B — — —
Cheju 11:00 Lw 67.5 NE 215 990.6 11:00 NE 215 990.6
Seoguipo 10:00 LW 593 - —_— — — —

Table 3. Eigenvalues, percentage and cumulative per-
centage of variance explained by each EOF
mode of the storm surge at 7 tidal stations
in the south coast of Korea during typhoon
Brenda

Mode Eigenvalue  Percentage Cumulative

) (%) percentage( %)

1 2,382.72 7390 73.90

2 601.30 1864 92.54

3 154.26 478 97.32

4 41.14 1.28 98.60

5 23.14 0.72 99.32

6 15.79 049 99.81

7 6.32 0.19 100.00
7 RE FolM BEEFC] AA wEd N ¥
&l ¥& A 1, Al 2 R=F Fig 4(a)°} ey
Aok BHEEY ol 25 BE(H)E JYehve
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RiEo] FAS BHES Hgt) 1864% 8 HY A
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E #mo) Ty, B 7ide 217 oF= &
mol LRSI F3oE ey FHA o8t
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The result of EOF analysis along the south coast of Korea during the passage of the typhoon Brenda.

Solid fines in the time series(d) denote the first mode, while dotted lines the second mode.
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Fig. 5. Auto-spectrum for storm surge, atmospheric
pressure, and wind stress at Pusan, Chungmu,
Yeosu and Cheju during the passage of ty-
phoon Brenda.
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o A= time lag 8 AIZF O] FHE REFGRT v
289 fi7He] R HiHoE JEgrh

2) RAEBY FED HEEk

BE Brenda BH7It 5 F #E Woyol B
cross-correlationS Fig. 7(A) el veh 9id). 19853
B Brenda® FET RENHES HIHBXHKE
By 5 JRo A M #be R4 A 35,
AF £o2 HEiHoy, FFY ¢ fAS
#ES JERR AT A2 time lag 0 AN A HH
M-S ZA 2AF time lag?t F7hEel uie}
HEMBEC] FA2sHRTHL time lag 46A170%H o
Al Frtske A4S RYon, AFdMe F AL
o] BEPEEM o] time lag 0914 ¥ MHES BUF
time lag 10 A7) 33 ZA3TH7} time lag
10~14 AlgHe] A(+)9] Eie BIF oA F
(=)9] ERES et

3) RERES vE-SE e

BE Brenda #8419l vl-gE HE BRE
AF7F 279 NmP2.2 4 fEd FolA Huges B
gon, oz Hitol 041 Nm?, 959 F5<
ztz} 0.24, 0.078 N/m2o. = 3tEHo] WA Thelma
(% %, 199D %= & £RS ehH A (Table 4).
BEGEE D vlE-SE e HAEMME AFAA F
3 WEHS Ho|HA, B4 o5 IHO = Mt
Higslg oy, 5= HERBES Bo)x gkl
(Fig. 7(B)). &3], AIFoNA time lag 0 AlZtel 4
B =2 HIMEE 2AZE time lag 8 At F
FH FU18& Fn #BES 3t

Table 4. Calculated results of maximum wind stress at
four stations in the south coast of Korea du-
ring the passage of typhoon Brenda in Octo-

ber, 1985.
Items Pusan Chungmu Yeosu  Cheju
Time 5 14:00 6, 11:00 6, 14:00 5, 11:00
(day, hour)
Wind dir. NE W WNW  NE
Wind speed 113 53 93 215
(m/sec)
Wind stress
(V) 041 0078 024 2.79

Z =

B, Brenda A o BME 4719 MR
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Fig. 6. Auto-correlation for storm surge, atmospheric pressure, and wind stress at Pusan,
Chungmu, Yeosu and Cheju during the passage of typhoon Brenda.
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Fig. 7. Cross-correlation between atmospheric pressure and storm surge(A), wind stress and storm surge(B)
at Pusan, Chungmu, Yeosu and Cheju during the passage of typhoon Brenda.
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