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Fig.1. Study area 

• Suyeong bay is famous for residenc of many people around Suyeong River and most 

attractive site, such as Haeundae and Gwangalli beach, Marine city. 

• There area was considerable damaged by Typhoon Maemi(2003), Muifa(2011),Chaba(2016) 

• There are exposed to effects of global warming such as super typhoon, sea level rise and 

heavy rain. Especially, lowlands near river mouths because of the dual effect of flood from 

heavy rain and storm surge can be more severely damaged. 

 

 



Target typhoon: Maemi 2003 

 second deadliest named Typhoon of Korea : death 

131 missing 12 property damage 3.5 billion dollars 

 Category 4 storm 

 Central pressure: 950 hPa 

  Maximum Wind: 42.7 m/s 

 Landfall: September 12th  to  13th, 2003  

Suyeong bay 

Daum Map 

1. Introduction 





Fig. 4. Model domain and meshes 



Total Fresh 

Water 

(ton) 

River 

Discharge 

(ton/sec) 

Flushing Time 

(day) 

May 3,660,033 4 10.6 

August 130,826,880 1,130 1.34 

November 4,792,366 4 13.87 

February 3,168,266 4 9.23 

River flow rates for the various simulation 



Input case1 case 2 case 3 case 4 

River discharge 

(1130m³/s) 
◯ ◯ 

Tide 

(M2,S2,O1,K1) 
◯ ◯ ◯ ◯ 

Storm surge 

(Typhoon Meami) 
◯ ◯ 

Water level conditions in Advance Circulation Model for Oceanic,Coastal, and Estuarine Water (ADCIRC) simulation 



Observation data(tidal station) 2. Methodology 
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Observation data to storm surge 
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Maximum Storm surge field 



2003-09-12-18:00 

2003-09-12-21:00 

2003-09-12-13:00 

Track of typhoon Maemi and wind field 

 

Wind,pressure parameter : Radius of 

maximum wind speed(rmax), center of 

pressure(pc), Maximum wind speed(Vmax), 

Track of typhoon(lat,long) 

Typhoon Maemi wind field model 

wind pressure 

wind pressure 

wind pressure 

The weather data condition of ADCIRC was set as NWS 5. 

After obtaining the weather data such as the wind velocity W(x), 

W(y), and atmospheric pressure on the nodal points of the entire 

subject area, fort.22, the input file was created. 
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• Considering the tide, storm surge, and river discharge, the water level fluctuations 

near Suyeong River at 21:00  on September 21, 2003, were analyzed.   

Fig. 7. Simulation of Velocity at inlet 
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Fig.8. Images of water levels at Cases 

Fig.9. Water Level Fluctuations by Simulation cases 

Fig.10. Inundation vulnerability in inlet-coastal area 

0.297 
0.381 



Conclusions 

• This study was examined for the vulnerability of river mouth by water elevation 

combined river discharge and storm surge. 

• The influence of storm surge and river discharge is over 0.30m more than 

without river discharge. 

• Interaction of river discharge and storm surge in coastal-inlet area is essential for 

assessment with water safety and useful to make safety index. 



Thank you for your attention 



Dadea 
benchmark 

Nonharmonic  
constant 

ADCIRC 

Mean high water 
springs 

134.8 cm 134.6 cm 

Mean high water 
neaps 

93.4 cm 94.9 cm 

Mean sea level 73.9 cm 73.951 cm 

Approx. Higher 
high water 

141.0 cm 141.8 cm 

Approx. Lower 
low water 

0.0 cm 10.0 cm 

Busan tidal 
station 

Nonharmonic  
constant 

ADCIRC 

Mean high 
water springs 

123.8 cm  123.2 cm  

Mean high 
water neaps 

86.0 cm 83.4 cm 

Mean sea level 64.9 cm 64.92 cm 

Approx. Higher 
high water 

129.8 cm  130.8 cm 

Approx. Lower 
low water 

0.0 cm 3.5 cm 

Haeundae 
bench mark 

Nonharmonic  
constant 

ADCIRC 

Mean high 
water springs 

108.9 cm 106.0 cm 

Mean high 
water neaps 

75.3 cm  73.0 cm  

Mean sea level 56.8 cm 56.808 cm 

Approx. Higher 
high water 

113.6 cm 114.0 cm 

Approx. Lower 
low water 

0.0 cm 1.9 cm 

Gwangan bench 
mark 

Nonharmonic  
constant 

ADCIRC 

Mean high 
water springs 

106.9 cm  104.3 cm  

Mean high 
water neaps 

75.0 cm 72.2 cm 

Mean sea level 56.9 cm 56.92 cm 

Approx. Higher 
high water 

113.7 cm  115.5 cm 

Approx. Lower 
low water 

0.0 cm 0.4 cm 

Tide verification 

3. Result 

Observd ADCIRC 

Approx. Higher 
high water 
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Q=1130m³/s 

Rising sea level (0.12m) 

River discharge 
3. Result 


