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Inundation Analysis Considering Water Waves and Storm Surge in the
Coastal Zone
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ABSTRACT: In general, coastal damage is mostly occurred by the action of complex factors, like severe water waves. If the maximum storm
surge height combines with high tide, severe water waves will overflow coastal structures. Consequently, it can be the cause of lost lives and
severe property damage. In this study, using the numerical model, the storm surge was simulated to examine its fluctuation characteristics at
the const in front of Noksan industrial complex, Korea. Moreover, the shallow water wave is estimated by applying wind field, design water
level considering storm surge height for typhoon Maemi to SWAN model. Under the condition of shallow water wave, obtained by the SWAN
model, the wave overtopping rate for the dike in front of Noksan industrial complex is calculated a hydraulic model test. Finally, based on the
calculated wave-overtopping rate, the inundation regime for Noksan industrial complex was predicted. And, numerically predicted inundation
regimes and depths are compared with results in a field survey, and the results agree fuirly well. Therefore, the inundation modelthis study is a
useful tool for predicting inundation regime, due to the coastal flood of severe water wave.
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Fig. 2 Spatial distribution of maximum storm surge height
for typhoon Maemi around Noksan industrial complex
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Table 1 Characteristics of typhoon Maemi

Time  Longitude (E) Latitude (N)

Pressure differential

Radial distance from the Progression speed

(hPa) typhoon center (km) (km/h)
0309111500 125.300 25.900 0.0 380 10.0
0309111800 125.400 26.300 46.5 380 15.0
0309112100 125.600 27.000 83.0 38.0 20.0
0309120300 125.800 28.400 73.0 400 25.0
0309120600 126.100 29.500 68.0 400 30.0
0309120900 126.500 30.500 68.0 38.0 35.0
0309121200 126.900 31.700 68.0 38.0 35.0
0309121500 127.000 32.700 68.0 50.0 40.0
0309121700 127.300 33.500 68.0 55.0 40.0
0309122100 128.300 34.800 63.0 50.0 45.0
0309130300 129.700 36.900 43.0 9.0 450
0309131500 134.800 40.500 33.0 110.0 45.0

Table 2 Design wave conditions in deep water and water levels at Noksan industrial complex

Area Coastal grid point

height (m) period (s)

Significant wave Significant wave ~ Wave Approx. Storm surge Design water
direction HHW(m) height (m) level (m)

Noksan  6360(N34.50°,E128.55°) 124

15.0 S25°E 1.776 1.690 3.466

Fig. 3 Spatial distribution of wave height for typhoon Maemi
around Noksan industrial complex
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Table 3 Comparison of overtopping rates

Wave overtopping rates by experimental

Cross section ) 3
analysis (m’/m - s)

Type-A 0.059
Type-B 0.063
Type-C 0.113

Table 4 Comparison of inundation depths

Distance Inundation depth by Inundation depth

Cross . .
section from the experimental by the numerical
dike (m) result (m) result (m)
30 091 0.90
Type-A 80 0.89 0.70
130 0.23 0.20
30 0.77 0.80
Type-B 80 0.74 0.70
130 021 0.20
30 0.79 0.90
Type-C 80 0.79 0.80
130 0.20 0.20
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Fig. 5 Spatial distributions of inundation depth in Noksan industrial complex
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