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A Case Study on the Preliminary Study for Disaster Prevention of Storm Surge:
Arrangement of Structures
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Abstract : Climate change is accelerating worldwide due to the recent rise in global temperature, and the inten-
sity of typhoons is increasing due to the rise in seawater temperature around the Korean Peninsula. An increase in
typhoon intensity is expected to increase not only wind damage, but also coastal damage caused by storm surge.
Accordingly, in this study, a study of the method of reducing storm surges was conducted for the purpose of disas-
ter prevention in order to respond to the increasing damage from storm surges. Storm surges caused by typhoons
can be expected to be affected by structures located on the track of typhoon, and the effects of storm surges were
studied by the eastern coast and the barrier island along the coast of the Gulf of Mexico in the United States. This
study focused on this aspect and conducted related research, considering that storm surges in the southern coastal
area of the Korean Peninsula could be directly or indirectly affected by Jeju Island, which is located on the track
of typhoon. In order to analyze the impact of Jeju Island on storm surges, simulations were performed in various
situations using a numerical analysis model. The results of using Jeju Island are thought to be able to be used to
study new disaster prevention structures that respond to super typhoons.

Keywords : typhoon, numerical analysis, storm surge, disaster protection, structure
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TS AR5 Ch(Luettich, 1992; Westerink, 1992). ADCIRC
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& 73hEhA| kol ZE Aol ek AN 3y T} Table 1. The characteristics of selected typhoons at landfall
H Ao AL EH AR e £ B E oS 13k Wind speed Central pressure Forward speed
Typhoon (D) = ¢ ) (hPa) (Km/h)
s, Mg T2 Gol WA urlh Az A4S :
= = o Rusa (0215) 130 960 30
XA Sttt} 242k A EEo) o) ARLE JRES
2dste] Fagsilnt. Z4zke] AlEdol ol AREE TR Sanba (1216) 137 965 37

Godol| whg} th2 1| uk, AR AR} #H 4 9600071 ©)7d2
Q4:¢} 5000071 o) de] x=F Egekal ok, freke A el
RS E435t9, AR 271+ HA 4 v AA Ao o tisk Abd A5 AdS stk A5 2 A T
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4 3si9ich. $30814S 918 ADCIRC 28] A1 717 Sajsigink, A4 A58 Sla) waes 350z 4
& siele] 2 24 2119 A el AR BFAA A Aol PR ol ARE wolE WAl HF FolA] el ¥
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% 022 Hgagich WA e vwE 93 290 WY A 0 BT A deletel 4 20024 88 Bl
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AT, Bl gl &3t nigh -2 PBL(Planetary Boundary ete] A5 Al F HIF 2 J R = Table 13} 2t}
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Fig. 1. The verification of ADCIRC model with observations.
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Table 2. The location of storm surge observational stations in the

simulations

ID Location Longitude Latitude

S1 Jindo 126°18' 31" E 34°22" 40" N
S2 Wando 126°45' 35" E 34°18' 56" N
S3 Goheung 127°20" 34" E 3428 52" N
S4 Yeosu 127°45' 56" E 34°44' 50" N
S5 Samcheonpo 128°04’ 11" E 34°55' 27" N
S6 Tongyeong 128°26' 05" E 34°49' 40" N
S7 Geojedo 128°41' 57" E 34°48' 05" N
S8 Busan 129°05' 07" E 35°%05' 30" N
S9 Ulsan 129°23" 14" E 35°30' 07" N
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Table 3. The comparison of maximum storm surge at observational stations (unit: meter)

Max storm surge S1 S2 S3 S5 S6 S7 S8 S9
Jeju 0.92 2.20 2.78 2.23 1.83 1.04 0.65 0.48 0.25
No Jeju 0.92 2.20 2.80 224 1.85 1.06 0.67 0.50 0.25
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(a) including Jeju Island (b) excluding Jeju Island

Fig. 2. The simulation of storm surge by an artificial typhoon.
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Fig. 3. The variation of storm surge by an artificial typhoon.
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(a) Jeju at 126.6°E

(b) Jeju at 127.6°E

Fig. 4. The simulation of storm surge at different longitudes.

Table 4. The comparison of maximum storm surge at different locations (unit: meter)

(c) Jeju at 128.6°E

Max storm surge S1 S2 S3 S4 S5 S6 S7 S8 S9
Jeju at 126.6°E 0.92 2.20 278 223 1.83 1.04 0.65 048 0.25
No Jeju at 126.6°E 0.92 2.20 2.80 2.24 1.85 1.06 0.67 0.50 0.25
Jeju at 127.6°E 0.47 0.63 1.57 3.06 2.98 1.87 1.19 0.87 0.42
No Jeju at 127.6°E 0.50 0.66 1.58 3.06 2.98 1.88 1.19 0.88 0.42
Jeju at 128.6°E 0.38 048 0.50 0.71 0.73 1.37 1.46 138 0.73
No Jeju at 128.6°E 0.39 0.49 051 0.74 0.76 1.39 1.49 137 0.72
31km2] BRI HoFS shar §lom dafoke] AZe] wo| o} o] AAje] AFL fA|eA sECE 1k, 25k 7 ©]
294 AL k. AFE FAF2 YA+ dE 59 58t 127.6%, 128.6%00A TS 2712 AlEHIAS
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(a) bar at 126.6°E

(c) bar at 128.6°E

Fig. 5. The simulation of storm surge with a bar-shaped structure.

(b) bar at 127.6°E

Table 5. The comparison of maximum storm surge by a bar-shaped structure (unit: meter)
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Max storm surge S1 S2 S3 S4 S5 S6 S7 S8 S9
Jeju at 126.6E 0.92 2.20 2.78 223 1.83 1.04 0.65 0.48 0.25
Bar at 126.6°E 0.93 221 2.80 2.25 1.85 1.06 0.67 0.50 0.25
Jeju at 127.6°E 0.47 0.63 1.57 3.06 2.98 1.87 1.19 0.87 0.42
Bar at 127.6°E 0.49 0.66 159 3.07 2.98 1.87 1.19 0.88 0.42
Twice bar at 127.6°E 0.49 0.68 1.63 3.07 2.99 1.88 1.20 0.89 0.43
Jeju at 128.6°E 0.38 0.48 0.50 0.71 0.73 1.37 1.46 1.38 0.73
Bar at 128.6°E 0.39 0.49 0.51 0.72 0.74 1.37 1.48 1.37 0.73
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(a) Jeju movement (-0.5°N)

(¢) bar movement (+0.5°N)

(b) Jeju movement (+0.5°N)

(d) bar movement (+1.0°N)

Fig. 6. The simulation of storm surge by different distance from the shore.

Table 6. The comparison of maximum storm surge by different distance from the shore (unit: meter)

Max storm surge S1 S2 S3 S4 S5 S6 S7 S8 S9
Jeju at 33.4°N 0.92 2.20 2.78 2.23 1.83 1.04 0.65 0.48 0.25
Jeju at 32.9°N 0.96 2.22 2.81 2.26 1.87 1.08 0.68 0.51 0.26
Jeju at 33.9°N 0.85 2.25 2.79 221 1.80 1.03 0.65 0.49 0.25
Bar at 33.4°N 0.49 0.66 1.59 3.07 2.98 1.87 1.19 0.88 0.42
Bar at 33.9°N 0.49 0.66 1.68 3.08 2.99 1.88 1.19 0.88 0.42
Bar at 34.4°N 0.49 0.65 2.30 3.18 3.02 1.89 1.19 0.87 0.42
all Fig. 69} 32o] AA] AlF22] S1A1E f1=E w9, of Table 6°1] UrEM"*E} AFEL] Z-g-ollM= aligtadel 717}
HE 0.5 ol gato] AlEdlelds Tl om, Halilke o] o]-&t A4 S1RE)elIM = FHFaldo] sk, su¢k
THOE L0 ol FF F HHOR 05 ¥ L0xE ol wste]  E)el 23] Sk Al FAE = Qv ]k
FHofjgh el Qe ZAeto] 4] BolE Faaielt). o] 4 TATAE Blijke R 7o) ofsdt 7de] whE AR
HellA Xﬂ%‘z‘ii EEOE T ol Est Ayt FFa A WA o] A= FFaLe] RSt A, dldahs 2 slietel]
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Fig. 7. The simulation of storm surge by various structures, the arrow points to the structure.

Table 7. The comparison of maximum storm surge by various structures (unit: meter)

Max storm surge S1 S2 S3 S4 S5 S6 S7 S8 S9
Closed structure 0.50 0.66 1.58 2.34 2.85 1.86 1.19 0.88 0.42
Open in the middle 0.50 0.66 1.58 3.04 2.98 1.87 1.19 0.88 0.42
Left open 0.50 0.66 1.58 3.13 2.99 1.88 1.19 0.88 0.42
Right open 0.50 0.66 1.57 2.79 2.94 1.87 1.19 0.88 0.42
Overlapping two end 0.49 0.66 1.58 3.00 2.98 1.87 1.19 0.88 0.42

Overlapping one end 0.49 0.66 1.57 2.80 291 1.86 1.19 0.88 0.42
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