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Estimation of Frequency of Storm Surge Heights on the West
and South Coasts of Korea Using Synthesized Typhoons
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Kl FFOE IgE Ak Tsfell tigt 2t tf-&2e ] flsiMe NIk s Aol digh At
a3t HAo B=E HES BT 7t A7) wlizell tropical cyclone risk model(TCRM)S ©]-23l SJAFE]S-2
olsARe} FA7INS FEURTFE Fste] FEH 0T WYsh= 176,687 FAEIES AT ofeE
= e ke ® AR ¥ AT sV AEEE EE SAS Tl 2Esk] A8l GAlEES] olF
Aes GEUETE s A4 vl @ A8sle] T w@E T AdelM Ao R olEshs H
o] AT HEEES QTR FA5IeH A7 HAUEE(,,.), AUES W
(R, BATAE APgsto] FdElEel 21-83518lth sldie= ADCIRC 23S o83l 243 TS 1L
sto] AP S H Perl script® ARSIt EEF R BAIAIZ] AJEIE ot dlde AAl AAd el
WhAEE el fAkSHAl vEhr] wiitel % sidrE APgE 4= Q). wheba] dnkslel SX)3E3E (Generalized
Extreme Value, GEV)S] 245 F43lo] 5% sldas AHgsion, 100d Wt sldas AdR7PoR 4K
g RIE Sdus} vwsle] TEEAEe Aot EE2H Y B ATelA RS HPHS Uit sl HiE Sldn
2HIA S8 4 Qi

sHAl20] : SAJENE, BIE $4, ADCIRC 28, S8 sdke vt Fdy

Abstract : To choose appropriate countermeasures against potential coastal disaster damages caused by a storm
surge, it is necessary to estimate the frequency of storm surge heights estimation. As the coastal populations size
in the past was small, the tropical cyclone risk model (TCRM) was used to generate 176,689 synthetic typhoons.
In simulation, historical paths and central pressures were incorporated as a probability density function. More-
over, to consider the typhoon characteristics that resurfaced or decayed after landfall on the southeast coast of
China, incorporated the shift angle of the historical typhoon as a function of the probability density function and
applied it as a damping parameter. Thus, the passing rate of typhoons moving from the southeast coast of China to
the south coast has improved. The characteristics of the typhoon were analyzed from the historical typhoon infor-
mation using correlations between the central pressure, maximum wind speed (V,,,,) and the maximum wind speed
radius (R,,); it was then applied to synthetic typhoons. The storm surges were calculated using the ADCIRC
model, considering both tidal and synthetic typhoons using automated Perl script. The storm surges caused by the
probabilistic synthetic typhoons appear similar to the recorded storm surges, therefore this proposed scheme can
be applied to the storm surge simulations. Based on these results, extreme values were calculated using the Gener-
alized Extreme Value (GEV) method, and as a result, the 100-year return period storm surge was found to be satis-
factory compared with the calculated empirical simulation value. The method proposed in this study can be
applied to estimate the frequency of storm surges in coastal areas.
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Fig. 1. Comparison of historical typhoon characteristics with corresponding values suggested by relevant studies for R,,,. vs

P.
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Fig. 2. Comparison of historical typhoon characteristics with corresponding values suggested by relevant studies for V,,,. vs P..
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Fig. 3. Synthesized typhoon tracks.
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Fig. 4. Historical typhoon tracks.
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45 Table 1. Probability distribution function parameter of decayed and
resurfaced tracks
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¢ u
Gumbel
(Decayed typhoons) —32.03 59.60
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(Resurfaced typhoons)
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Fig. 6. Fitted probability density functions of heading directions for typhoons that landed on southeast China and: (a) decayed on land or (b)
resurfaced over Yellow sea (0°: north; negative: west; positive: east).
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Fig. 7. Synthesized typhoon tracks affecting Korean coasts after landing on southeast China: (a) without and (b) with improvement.

Table 2. Probability density functions parameters of typhoon head-
ings, in degrees, based on historical tracks shown in the
southeast China zones in Fig. 7(b)

Zone Type Shape; £  Scale; o Location; u
1 -0.56 3842 12.49
2 GEV —0.66 36.03 25.36
3 (Weibull) —-0.33 43.62 -24.07
4 -0.10 31.19 —34.62
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Fig. 9. Historical tracks and generated synthetic typhoon tracks
affecting the southwest coast.
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Fig. 10. Typhoon headings affecting or predicted to affect the
Korean peninsula: blue, brown, and purple indicate histor-
ical, synthetic tracks generated by the previous study, and
synthetic tracks generated by this study, respectively. Storm
tracks incoming via W1 (from southeast China) diverge
into four directions.
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Fig. 11. Comparisons of generated storm tracks with historical
typhoons: Bolaven and Maemi, where synthesized storm
numbers with corresponding values are represented by dif-
ferent colors.
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Table 3. Comparison of surge height of observed and simulated
Annual maximum surge height
Station Average (m) Standard deviation (m)
Obs. Cal. Diff. (Cal. - Obs.) Obs. Cal. Diff. (Cal. - Obs.)

Incheon 0.57 0.51 —-0.06 0.23 0.43 0.20
Kunsan 0.48 0.48 0.00 0.16 0.42 0.26
Mokpo 0.51 0.52 0.01 0.13 0.38 0.25
Heuksando 0.37 0.20 -0.17 0.12 0.09 -0.03
Wando 0.52 0.44 —-0.08 0.23 0.32 0.09
Yeosu 0.50 0.54 0.04 0.26 0.40 0.14
Tongyeong 0.40 0.44 0.04 0.26 0.33 0.07
Busan 0.31 0.29 —-0.02 0.12 0.19 0.07
Seogwipo 0.42 0.26 -0.16 0.16 0.15 —-0.01
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Table 4. Comparison of return periods surge height (unit: m)

Synthesized typhoon

Suh et al. (2009) KORDI (2010) Historical typhoon

Station Return period (yr)
10 20 30 50 100 100° 100 100
Incheon 056 092 121 1.71 2.73 231 2.09 131
Kunsan 054 086 111 154 240 235 2.29 1.82
Mokpo 057 087 111 149 223 1.58 036 0.86
Heuksando 0.23 0.29 033 039 047 0.68 0.57 0.73
Wando 050  0.71 0.87 1.11 1.53 1.79 1.34 1.69
Yeosu 060 090 1.12 148 215 2.10 1.86 2.03
Tongyeong 049 071 0.88 1.14 1.62 3.20 2.25 0.96
Busan 033 0.48 0.59 0.76 1.06 1.98 1.54 0.70
Seogwipo 029 037 043 050  0.62 091 0.80 0.92
*Using the Empirical Simulation Technique (EST).
2.23~2.73 mZ YER} | Suh et al.(2009) 1.58-2.31 m% o}, thEArE 9l AAES] 100d MR Sld st 712 A 1
A EO] Qlo] A e & A veRdt), wafibe] 21413k S ARG 2 vl dseisiso] ARk e
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