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Numerical Simulations of Storm Surge/Coastal Flooding
at Mokpo Coastal Zone by MIKE21 Model
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Abstract : The city of Mokpo suffers lowland inundation damages by sea water flooding even without harsh
weather like a typhoon, due to the low level urban infrastructure facilities, oceanic environmental changes by
constructions of seadike/seawall and sea level rise caused by global warming. This study performs constructing
the simulation system which employs the MIKE21 software. And the system is applied to several typhoon-
induced surges which had resulted in inundation at Mokpo. Virtual situation of flooding is simulated in case
59 cm of surge height, which had been occurred actually by RUSA(0215), coincides with Approx. H.H.W. Then
the water level of 545 cm corresponds to the extreme high water level(544 cm) for 10 year return period after the
construction of Geumho seawall. The results show rapid and broad inundation at Inner-Port, requiring additional
preparations for flood protections.

Keywords : storm surge, coastal flooding, MIKE 21, mokpo coastal zone
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Fig. 1. Topography of the Mokpo City(El.m).
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Fig. 2. Bathymetry of the neighboring seas of Korea.
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Table 2. Target typhoons
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Typhoon Start time Complete time Duration(hr)
9713 WINNIE 1997. 8. 13 12:00 1997. 8. 22 00:00 204
9905 NEIL 1999. 7. 25 06:00 1999. 7. 28 12:00 78
9907 OLGA 1999. 7. 30 12:00 1999. 8. 5 00:00 132
0012 PRAPIROON 2000. 8. 26 18:00 2000. 9. 2 00:00 150
0205 RAMMASUN 2002. 7. 2 06:00 2002. 7. 7 00:00 114
0209 FENGSHEN 2002. 7. 21 12:00 2002. 7. 27 18:00 150
0215 RUSA 2002. 8. 24 18:00 2002. 9. 1 12:00 186
0314 MAEMI 2003. 9. 8 06:00 2003. 9. 13 12:00 126
0407 MINDULLE 2004. 6. 30 18:00 2004. 7. 5 18:00 120
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Fig. 5. Surge elevations.
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Table 3. Comparison of computed and observed surges

Site Computed-1 Computed-2 Observed Site Computed-1 Computed-2 Observed
Incheon 0.66 - 0.63 Incheon 0.14 0.22 0.14
Gunsan 0.44 0.47 0.58 Gunsan 0.10 0.27 0.29
9713 Mokpo 0.38 0.39 0.37 9905 Mokpo 0.38 0.25 0.18
WINNIE Jeju 0.30 0.18 0.32 NEIL Jeju 0.30 0.35 0.45
Yeosu 0.31 0.19 0.25 Yeosu 0.51 033 0.44
Wando 0.35 0.25 0.31 Wando 0.56 047 0.63
Busan 0.26 0.16 0.15 Busan 0.10 0.10 0.13
Site Computed-1 Computed-2 Observed Site Computed-1 Computed-2 Observed
Incheon 0.70 0.83 0.27 Incheon 1.44 1.18 1.20
Gunsan 0.81 0.79 0.62 Gunsan 0.74 1.06 0.69
9907 Mokpo 0.75 0.35 0.24 P?{(z)ﬁllzl- Mokpo 0.49 0.48 0.30
OLGA Jeju 0.44 0.32 0.49 ROON Jeju 0.35 0.33 0.61
Yeosu 0.45 0.39 0.48 Yeosu 0.28 0.24 0.35
Wando 0.55 0.72 0.58 Wando 0.33 0.41 0.40
Busan 0.15 0.13 0.13 Busan 0.15 0.12 0.21
Site Computed-1 Computed-2 Observed Site Computed-1 Computed-2 Observed
Incheon 0.33 0.26 0.21 Incheon 0.38 023 041
Gunsan 0.40 0.16 0.40 Gunsan 0.33 0.17 0.51
0205 Mokpo 031 0.24 0.50 0209 Mokpo 0.30 0.23 037
RAMMA- . FENG- .
SUN Jeju 0.21 0.23 0.38 SHEN Jeju 0.27 0.25 0.52
Yeosu 0.18 0.21 0.26 Yeosu 0.29 0.18 0.28
Wando 0.20 0.31 0.49 Wando 0.31 0.26 043
Busan 0.11 0.07 0.14 Busan 0.09 0.13 0.07
Site Computed-1 Computed-2 Observed Site Computed-1 Computed-2 Observed
Incheon 0.45 0.39 0.34 Incheon 0.25 0.18 0.25
Gunsan 0.41 0.38 0.52 Gunsan 0.27 0.33 0.50
0215 Mokpo 0.55 0.59 0.59 0314 Mokpo 0.28 0.26 0.28
RUSA Jeju 0.90 0.78 1.00 MAEMI Jeju 0.65 0.34 0.37
Yeosu 1.45 1.20 1.33 Yeosu 1.39 1.25 043
Wando 0.94 0.90 1.06 Wando 0.72 0.52 0.68
Busan 0.46 0.51 0.63 Busan 0.59 0.72 0.77
Site Computed-1 Computed-2 Observed
Incheon 0.28 0.23 0.19
Gunsan 0.33 0.28 0.41
0407 Mokpo 0.23 0.29 0.36
MINDULLE Jeju 0.19 0.28 0.58
Yeosu 0.19 0.38 0.30
Wando 0.19 0.41 0.54
Busan 0.08 0.23 0.24
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Fig. 6. Time series of the observed and computed surges induced by the typhoon ‘RUSA(0215).
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(a) Before inundation (b) 20 minute after(max flooding)

Fig. 9. Inundation zone induced by the virtual surge at Mokpo North Port.

(a) Before inundation (b) 20 minute after

(¢) 40 minute after (d) 50 minute after(max flooding)

Fig. 10. Inundation zone induced by the virtual surge at Mokpo Inner Port.
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