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3}, At sig oin] sl A Zo] 7 2 8~99of ¥HUsE BOLAVEN(SANBA)Y 217 HJ3S -2 HAf
(F=)algtolld SH a, SH me] slU i (cm) 20| 7.8-24.5(23.6~34.5), 7H) Q3&Fd0l] &3 FecdA])aleleld 1.0~
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AET} Al=e]lojol g o7 yhikec),

A0 : T S, SPA e A4, el )
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Abstract : Typhoons occur intensively between July and October, and the sea level is the highest during this time.
In particular, the mean sea level in summer in Korea is higher than the annual mean sea level about 14.5 cm in the
west coast, 9.0 to 14.5 cm in the south coast, and about 9.0 cm in the east coast. When the rising the sea level and
a large typhoon overlap in summer, it can cause surges and flooding in low-lying coastal areas. Therefore, accu-
rate calculation of the surge height is essential when designing coastal structures and assessing stability in order to
reduce coastal hazards on the lowlands. In this study, the typhoon surge heights considering the summer mean sea
level rise (SH_m) was calculated, and the validity of the analysis of abnormal phenomena was reviewed by com-
paring it with the existing surge height considering the annual mean sea level (SH_a). As a result of the re-ana-
lyzed study of typhoon surge heights for BOLAVEN (SANBA), which influenced in August and September
during the summer sea level rise periods, yielded the differences of surge heights (cm) between SH_a and SH m
7.8~24.5 (23.6~34.5) for the directly affected zone of south-west (south-east) coasts, while for the indirect south-
east (south-west) coasts showed —1.0~0.0 (8.3~12.2), respectively. Whilst the differences between SH_a and
SH_m of typhoons CHABA (KONG-REY) occurred in October showed remarkably lessened values as 5.2~ 14.2
(19.8~21.6) for the directly affected south-east coasts and 3.2~6.3 (—3.2~3.7) for the indirectly influenced west
coast, respectively. The results show the SH_a does not take into account the increased summer mean sea level, so
it is evaluated that it is overestimated compared to the surge height that occurs during an actual typhoon. There-
fore, it is judged that it is necessary to re-discuss the feasibility of the surge height standard design based on the
existing annual mean sea level, along with the accurate establishment of the concept of surge height.

Keywords : annual mean sea level, summer seasonal sea level rise, surge height, typhoon
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Table 1. Recording year of sea level, water temperature, and sea level pressure for the selected major tidal stations up to 2020

Sea level record Water temperature record Sea level pressure record

Station . Analyzed in . Analyzed in . Analyzed in

Since this study Since this study Since this study
West Incheon 1959 1999 1959 2000 1959 2000
Coast Gunsan 1980 1980 1980 2007 1980 2003
Mokpo 1956 1956 1956 2002 1956 2002
South Jeju 1964 1964 1964 2001 1964 2002
ot Yeosu 1965 1965 1965 2000 1965 2009
Busan 1956 1960 1956 2001 1956 2002
East Ulsan 1962 1962 1962 2000 1962 2007
Coast Mukho 1965 1965 1965 2000 1965 2006
Sokcho 1973 1973 1973 2000 1973 2006

Table 2. The difference between present study and the analysis method of the oceanic abnormal phenomena report (KHOA, 2012a; 2012b;

2016; 2018)

Item

Present study

Oceanic abnormal phenomena report
(KHOA)

Duration of obs. data
Reference sea level
Tide analysis program

1 month 369 days + 1 hour
Monthly mean sea level Annual mean sea level
Task 2000 package Task 2000 package
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Table 3. Pearson’s correlation coefficients between sea level, water temperature, and sea level pressure for selected major tidal stations

(2000~2020)

Pearson’s correlation coefficients between

Pearson’s correlation coefficients between

atons sea level and water temperature sea level and sea level pressure
Incheon 0.95 081
X)e;;t Gunsan 0.94 -0.72
Mokpo 091 075
Jeju 0.84 067
i(;l;tsl: Yeosu 0.94 071
Busan 0.88 ~0.63
East Ulsan 0.83 ~0.70
Coast Mukho 0.84 -0.66
Sokcho 0.83 ~0.70
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| |
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¥ ., o @oss
o

(b)

Fig. 1. Pearson’s correlation coefficients between sea level and water temperature (a), and sea level pressure (b).
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Fig. 2. Monthly variations of MSL, water temperature, and sea level pressure at Incheon tidal station.

Table 4. Annual MSL and summer seasonal MSL and their differences for selected major tidal stations (1960 ~ 2020)

Annual Summer seasonal .
Station L(oa)t L(Oil MSL (cm) MSL (cm) lefezf;?(f) (cm)
(@ (b)
West Incheon 3745 126.60 459.29 474.76 15.47
Coast Gunsan 35.99 126.71 367.79 382.51 14.71
Mokpo 34.78 126.38 241.25 255.85 14.60
South Jeju 33.53 126.54 152.74 167.15 14.42
Coast Yeosu 34.75 127.75 183.49 197.35 13.86
Busan 35.11 129.06 69.75 79.06 9.31
East Ulsan 35.50 129.39 32.68 41.99 9.31
Coast Mukho 37.55 129.11 19.36 28.49 9.13
Sokcho 38.21 128.60 23.58 33.32 9.74
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Table 5. Annual and monthly MSL for typical typhoons
BOLAVEN SANBA CHABA KONG-REY
) (TY1215) (TY1216) (TY1618) (TY1825)
Station A* M* D* A* M* D* A* M* D* A* M* D*
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
West Incheon 4659 4933 274 4659  481.6 15.7 4673 4750 7.7 463.3 464.1 0.8
Coast Gunsan 371.0  396.6 25.6 371.0  388.7 17.7 3749 3825 7.6 370.1 371.7 1.6
Mokpo 251.0 2715 20.5 251.0 2654 144 253.5 253.9 04 2452 2488 3.6
South Jeju 166.6 186.6 20.0 166.6 181.3 14.7 167.4 178.3 10.9 162.7 167.1 44
Col;st Yeosu 188.3 209.7 214 1883  205.2 16.9 191.7  203.0 11.3 185.5 190.6 5.1
Busan 74.8 90.6 15.8 74.8 87.9 13.1 773 82.1 4.8 72.6 77.2 4.6
East Ulsan 36.2 50.2 14.0 36.2 48.7 12.5 40.4 45.7 53 343 373 3.0
Coast Mukho 23.5 36.5 13.0 23.5 31.8 8.3 284 29.7 13 21.5 253 3.8
Sokcho 30.1 439 13.8 30.1 39.8 9.7 32.6 333 0.7 26.3 28.5 2.2

* A: Annual MSL, M: Monthly MSL, D: Differences of annual and monthly MSL
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Table 6. Maximum surge heights referenced to annual (KHOA, oceanic abnormal phenomena report) and montly MSL (present study) for

typical typhoons

BOLAVEN SANBA CHABA KONG-REY

. (TY1215) (TY1216) (TY1618) (TY1825)
Station A* M* D* A* M* D* A* M* D* A* M* D*
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
West Incheon 151.5 127.0 24.5 39.1 30.8 8.3 33.5 30.3 32 242 274 32
Coast Gunsan 124.5 101.1 234 40.2 29.9 10.3 46.8 41.1 5.7 229 193 3.6
Mokpo 66.2 56.8 94 354 232 12.2 36.4 30.1 6.3 28.1 244 3.7
South Jeju 70.4 57.3 13.1 64.5 53.4 11.1 50.9%*  56.8*%* _59%* 450 417 33
Coast Yeosu 164.8**  157.0%*% 7.8%x Q] 8** 573%*% 34 5%* 1174 103.2 14.2 119.0 974 21.6
Busan 54.7 53.5 1.2 79.0 49.6 294 92.9 87.7 52 70.0 502 19.8
East Ulsan 333 333 0.0 103.9 80.3 23.6 103.5 101.4 2.1 SRR kR ks
Coast Mukho 41.1 41.6 -0.5 62.2 474 14.8 39.6 37.3 2.3 453 423 3.0
Sokcho 38.2 39.2 -1.0 51.2 372 14.0 14.9 13.9 1.0 SRk bRk _okok

* A: Max surge height considering annual MSL, M: Max surge height considering monthly MSL, D: Differences of annual and monthly MSL
** Recorded max surge height before malfunction due to typhoon impacts
*** Missing observation
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