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Abstract

In this study, when seawall or harbor gate is installed for coastal disaster prevention, a two-dimensional water analysis
in the bay is carried out to consider the flood amount of river inflow and effect of harbor gate. The Yeongsan river and
the port Mokpo area are selcected for the study region. Then, by analyzing the hydraulic characteristics of flood flow of
the Yeongsan river, we analysed the compatibility of the results in the two-dimensional hydrodynamic model. A two—
dimensional water analysis were conducted for the four cases considering whether a harbor gate is installed or not, and
whether the inland water boundary condition is considered or not, also with open sea boundary condition. The results of
the two-dimensional water analysis shows that water level change near the port Mokpo area is mainly caused by the
discharge of the estuary barrage of the Yeongsan river because the harbor gate was installed. In addition, it is revealed
that the volume of reservoir created by the harbor gate and the estuary barrage is too much small compared to the volume
of the discharge from the Yeongsan river. Therefore, when the harbor gate is installed in the open sea, we concluded that
a flexible management between the harbor gate and the estuary barrage of the Yeongsan river is required. A initial water
level of the bay and outflow from the harbor gate are proposed for disaster prevention in the coastal area of port Mokpo.

Keywords : storm surge, river inflow, coastal disaster prevention, harbor gate, 1,2-D hydraulic analysis
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Table 1. Results of Design Flood Discharge Calculation

Design flood discharge (m/s)
River & Basin area Liffyer Comprehensive | River Frequency
stream Estimate point Code (km?) length  |Flood Mitigation| master |This study (year)
L (km) |Plan in a River| plan (2014)
Basin (2005) (2010)
Yeong san Riv Junction| YSI | 3.455.0 1295 8.202 8310 7.329 100
Sa po YS2 | 2592.0 916 8,754 8,880 8,301 100
Co mak won Stream | g qq |9 557 852 8,142 8.270 8.280 100
before Junction
Yeong san po YS4 | 21540 726 8,493 8,610 7,066 200
Yeong Na ju YS5 | 20547 66.0 8217 8.320 6,730 200
san Bon dong YS6 | 1,327.0 60.8 5,055 5,140 4212 200
River Mareuk YS7 | 6822 509 2,951 3,010 2,589 200
Giwang ju Stream | yoo | g5y 49.4 2,549 2,600 2,294 200
before Junction
Jeong am Stream | g | 906 31.0 1,167 1,170 1,042 100
before Junction
Dam yang Bridge | YS10 92.8 22.2 888 890 766 200
Hwang | Hwang yong River | o) | 55 4 586 2,389 2,430 2,461 200
ryong Junction
River Sun am HY2 | 5521 537 2,408 2,450 2,641 200
Ji suk Stream Junction | JS1 6572 53.0 3311 3.330 2,907 200
Nam peong JS2 576.2 454 3,192 3210 2,657 200
I sk Neong ju JS3 4104 355 2,254 2,270 2,127 100
Stream | HWa son Stream before) 5 | g5 31.8 1371 1380 | 1272 100
Junction
Chun hyang Stream | 144.8 22.8 836 840 719 100
before Junction
Go mak won Stream |y | 9159 343 1,232 1,260 999 100
Go mak Junction
won Hak gyo KM2 | 1927 29.3 1,209 1,240 940 100
Stream 3
An guk Stream before | 0 |76 274 1,049 1,170 775 100
Junction
Ham | Ham peong Stream | ) | g6 28.8 1,339 1,340 1,036 100
peong Junction
Stream | Ham peong watermark | HP3 114.2 24.6 871 880 662 100
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Fig. 2. Design Flood Hydrograph at Main Sites
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Table 2. Result of Design Flood Discharge Calculation
Yeongsan river project (before) Yeongsan river project (after)
River bed height (EL.m) Flood stage (EL.m) River bed heigh (EL.m) Flood stage (EL.m)
1.32 1291 -1.72 12.61
1.44 12.94 -1.69 12.62
1.47 13.00 -1.66 12.67
1.85 13.05 -1.64 12.70
1.85 13.10 -1.61 12.74
2.52 13.13 -2.58 12.77
251 13.15 -1.69 12.78
2.40 13.17 -2.55 12.80
2.34 13.19 -1.53 12.81
2.40 13.21 -1.48 12.83
2.50 13.22 -1.45 12.81
2.50 13.22 -1.22 12.81
2.50 13.22 -1.30 12.82
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Fig. 4. Harbor Gate Set up Point and Water Level Examination Point

Table 3. Input Parameter for 2-Dimensional Hydraulic Analysis (at open sea)

Harmonic constant Considering storm wave height(110%6)

Tide Semirange (H) Crust lag (K) Semirange (H)

M2 141.1 cm 29.59° 155.1 cm

S2 478 cm 70.17° 52.6 cm

K1 30.5cm 243.42° 33.6 cm

01 23.6 cm 219.92° 26.0 cm

K2 13.87 cm 66.14° 153 cm

N2 28.19 cm 13.60° 31.0 cm

M4 21.37 cm 179.69° 23.5cm

M6 3.82cm 74.63° 4.2 cm
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Table 4. Case of Study for 2-Dimensional Hydraulic Analysis

Open sea boundary Inland water
Division Harbor gate condition boundary condition Explanatory
(Storm surge) (River inflow)
Casel O X
Case? X o o without discharge operation rule of
the Yeongsan estuary barrage
ith disch i f th
Case3 X 0 0 with discharge operation rule of the
Yeongsan estuary barrage
Cased O O

Table 5. Maximum Water Level of Port Mokpo Area by the Initial Water Level

Division Initial water level (DL.m) Discharge f(r;rar}SI;Iarbor Gate Max1mu(rlr)1L\.Nr§§er level
3,300 6.004
Mean low water 0.54 3,400 5.521
3,500 4.959
3,400 5.736
Mean sea level 2.43 3,500 5.217
3,600 4.699
4,400 6.024
Mean high water 4.32 4,500 5.701
4,600 5.362
m/s((7) B E52HT7330 m”/s)-GAr 5 st J9s At o, WxE sl ofs) wEolxl Ao 84
HHFEH2,000 mY/s)= 34V 5 5,280 mYs)) S o] ko] &4 njs| A FFeuE WHEgE A
A 2o R Fojate] £AS Fash Aol @A st R e 71491 o
AFA] F45 e e 1A 523 e AFAE o A &Fol Fastrtal dkEh
Al FAskaat sk A7 AR H ook ahH, o]&
Z1EelEkaL & 5 dom AgA FAA 2759 ® Y 548 &
HE T
wheba] Aol A= Hr g sjole] Zhztke] Aeke u 1) & AgellAe 671 254 2012974419 7
H3l7] 915t 27]1591E Table 59F 7o) 37H4] =91 = FARE o]&ste] Almo] FE-EFS AEEA
TEske] 275915 AR on it 53455 km) 9] FEH AL 9
Table 4914 B, 523} s} Z7]5=919F QA 3 gET-Fel WHst e A8tk 8
deell thsto] A A4 FAA = 27159071 3 T AEAHE JAAETS A8ste] AlE
Azt Fared 2 Hruzd u sdue] Hag9 1591 100, 2006 HIEe] SEFFTS 2 A
7} Aar 55DLmE A dishs 2o® #4153 R e
o} weba] AL s GRS RS diEA o R 8t 2) FAFE Ael7] A A5 Al ekl dhEk 1Ak
7] 1 A F4E St 27 WERTE U FElaA] Azl FAE AH Skm AFONA B3
TS AEEom, FirA ol A= 3500m/s, e 54 A 1~63em FAARE 295 F1lst
ol A= 3500 miY/s, B ALFo A E 4600 mY/s= Aol F Ak
o]} o] W A7 o] Fold A HEF Y 3) WETE AA Frel wWE 523 sl g
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