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Abstract

In order to analyze wave propagation, tidal current, and sediment transport in the vicinity of the Gaeya open
channel, it was classified into before(CASE1W) and after(CASE2W) installation of various artificial structures, and
the calculation results for CASE1W and CASE2W were compared. For wave propagation, the results of incident
and reflected waves were derived using the SWAN numerical model, and the tidal current velocity results were
derived using the FLOW2DH numerical model for tidal current. The results of the SWAN numerical model and
the FLOW2DH numerical model became the input conditions for the SEDTRAN numerical model that predicts
sediment transport, and the maximum bed shear stress and suspended sediment concentration distribution near
the Gaeya open channel were calculated through the SEDTRAN numerical model. As a result of the calculation
of the SWAN numerical model, the wave height of CASE2W was increased by 40~50 % compared to CASEIW
because the incident wave was diffracted and superimposed and the reflected wave was generated by about 7
km long northen jetty. As a result of the calculation of the FLOW2DH numerical model, According to the northen
breakwater, the northen jetty and Geumrando, CASE2W was calculated 10~30 % faster than CASE1IW in the
tidal current of the Gaeya open channel. As a result of the calculation of the SEDTRAN numerical model, the
section where the maximum bed shear stress is 1.0 N/m? or more and the suspended concentration is 80mg/L
or more was widely distributed in the Gaeya open channel from the marine environment by the complex wave
field(incident wave, reflected wave and tidal wave) and the installation of various artificial structures. it is believed
that a sedimentation phenomenon occurred in the Gaeya open channel.
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Fig. 1. Study area and measurement points.
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JEAF=E SWAN 2|2 o] QJapu} ofe-dut Ay}, ghabt
o] A3}, FLOW2DH $A239] si45-5 At lEdzs
2 ALEE E3], SWAN 2139 ubx A] Qi) uhet
Ao} Whabm A= FLOW2DH X248 9] si4-9% ATt
o] Az Ao AHHEE 51t} SWAN xR0 7hx Al
YAt} oebute} giatat Avk= FLOW2DH 42|23 9] 3
s Aol Y4z A JHEHEE 5Hch

3.2 HeZyt

3.2.1 SWAN £X|2& A}

Table 13} Zo], gkx A] CASE1W= EHlulA|e} B2 i
A7b 74 Hojmg miego] FARIHP2)7HA] <F 0.2 me] 1t
o] YA, HoRER(P5~PY)oll= Hat 0.16 me] ot
o] MulEl= Aoz ARIEILE WE Al CASE2WE 2% <
SrEEo] &dE Fol7] el 4t 2gH(P2)-2 kel 9
St g2 u|okste] i PgS TEAgT) SHARE Aok
(P5~P9)ollME Jatmtel wialmh (@3 o] Zh st B oF
0.24 me] mefo] HutmlE o= AXEQIch. CASE2We]

Table 1. Wave propagation result at high tide considering incident and reflected waves

Unit © m P1 p2 p3 p4 p5 p6 pP7 P8 P9

CASE1IW 0.27 0.18 0.11 0.03 0.13 0.16 0.16 0.16 0.21
CASE2W 0.10 0.05 0.13 0.04 0.16 0.22 0.24 0.24 0.35

(+ref. wave) (0.0) 0.0) (0.03) (0.01) (0.04) (0.04) (0.06) (0.06) (0.10)

Table 2. Wave propagation result at low tide considering incident and reflected waves

Unit @ m P1 p2 pP3 P4 p5 pP6 P7 P8 P9

CASETW 0.20 0.09 0.08 0.02 0.10 0.12 0.11 0.13 0.18
CASE2W 0.10 0.03 0.10 0.02 0.11 0.14 0.15 0.18 0.25

(+ref. wave) (0.0) 0.0) 0.0 0.0) 0.0D (0.00) (0.03) 0.03) (0.06)
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%2 ) 0.71 m/s, 7MorR E5ZP6)2] Al 742 0.95
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Table 3. Tidal current result of maximum floods and maximum ebbs

Unit © m/s P1 p2 p3 p4 P5 P6 p7 P8 P9
Max. flood 1.04 0.03 1.00 0.65 0.71 0.95 1.14 1.17 1.16

CASE1W
Max. ebb 0.94 0.02 0.68 0.34 0.46 0.63 0.84 0.87 0.89
Max. flood 0.98 0.01 0.94 0.60 0.95 1.25 1.32 1.45 1.29

CASE2W
Max. ebb 0.86 0.01 0.54 0.32 0.61 0.82 0.99 1.01 1.03

59 0.2
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xm Bkm A0km 1]

(a) CASE1IW

SREAIEE H233 AH2Z, 2021

08

08

0.4

Fig. 3. Drawing of maximum bottom shear stress distribution.

(b) CASE2W

]
18km

Unit :
Nim*2

1
ID&

0.6

0.4




38 113

(a) CASE1W

mg/L

(b) CASE2W

Fig. 4. Drawing of suspended sediment concentration distribution at flood(3hour)
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Fig. 5. Drawing of suspended sediment concentration distribution at ebb(9hour)
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Fig. 6. Drawing of sedimentary height distribution in 1990 and
2010 (Sedimentation appears positive and Erosion appears
negative)
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