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Abstract

This paper was considered on the applicability of EFDC KUNSAN_SEDTRAN MODEL (2012) to calculate
Gunsan Port sediment deposition height efficiently and to use for grasping its aspects quantitatively and
providing its prevention measures reasonably based on well-known 3-dimensional EFDC sediment transport
module. This model was calibrated and verified with various measured field data of A Report of Hydrological
Variation on Kum River Estuary (2004). Due to the model calibration and relevant literature investigation for
cohesive sediment parameters, settling velocity (WS), critical deposition stress (TD), reference surface erosion rate
(RSE), critical erosion stress (TE) were identified as 2.2E-04 m/s, 0.20 N/m’, 0.003 g/s-m’, 0.40 N/m” respectivly on
this model. In order to examine the applicability and precision of the model computation, the calculated model data
of sediment deposition height at 13 stations for 71 days and suspended-sediment concentration at 2 stations, inner
port and outer port for 15 days were compared and analyzed with the measured field data. As a result, the model
applicability for sediment deposition height simulation was evaluated as NSE coefficient 0.86 and the precision for
suspended-sediment concentration computation was evaluated as time averaged relative error (RE) 23%.

Keywords : Gunsan Port, EFDC, sediment deposition height, settling velocity, critical deposition stress,
reference surface erosion rate, critical erosion stress
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Table 1. Sediment Diameter Classification
Sediment Class Division (mm) Median size (mm) Sediment Type
cohesive (SED1) 20.06 0.0001 Clay+Silt
non-cohesive (SND1) 0.06~0.10 0.0800 VF. Sand
non-cohesive (SND2) 0.10~0.20 0.1500 F. Sand
non-cohesive (SND3) 0.20~0.30 0.2500 M. Sand
non-cohesive (SND4) 0.30« 0.4000 C. Sand
B 9 BAF 5571 26256 mg/L7t ARFEI o] 5 BAF 9 B AR o4 a4 LA A FuolA
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o s HAE gl oshi A Ee (1.1
4~13)g/em’ WA 71EHAES (0.15~0.0213)
g/sm’ B (54.26~7.7) mg/em’hrs 238k Hwang
et al. (2008)°] ANAZF ghe] WA st Az, =y
o] B2 @ BHARsE 927} oF 150% o] o.g Fhrf
Artslo] &2 B9k & 9bx] ekt 1A EFDCA
#(Tetra Tech, 2007)0] AAI& ko] o4 AL 3
B A3} @ #2x)9h vlad] 2 gk 0003 g/sm (1.08
mg/cmhn 2 7|24 &2 A4

vl 2k 2 Villaret and Paulic (1986)¢] 23217} 3)
AA PEAR o8k WA EAle] AR A
(TE)E(038~093)N/m’2 43¢ ¥} 313, Hwang et al
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o AW W(1.14~1.38)g/em’ 914 (0.19~0.4D)N/m?
2 2Ry vk 9la, Kim (2002)8 S748k79 9] B4y
S 93k AAsA A 02 040 N/mPS A A8 2o gl
th 1A B mgol A AA @A H e 040 N/m' e

AP,
34 B8 2 AN

£ EFDC KUNSAN_SEDTRAN MODEL (2012)&
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of REe] HFE f8 vt relddisteAl B
1(Gunsan Regional Maritime Affairs and Port Office,
0040 F53} PRSI 2 H A BEA 7 EA s
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3 A Rge] AL Table 20 4331, AHLH
w s 2 AR Table 301 4el53
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Table 2. Simulation Conditions for Deposition Calculation at Gunsan Port

Item Values / Ranges / Names

Used model, working tool

EFDC KUNSAN_SEDTRAN MODEL (2012)
EFDC_Explorerb FULL

Type, number of grid (LC)

Curvilinear grid, 6674

Grid span (DX, DY) 65~850 m

Number of water column layer (KC) 5

Number of sediment bed layer (KB) 8

Number of sediment class Cohesive : 1, non-cohesive : 4

Time step (DT)

Hydrodynamic : 3 sec, sediment : 15 sec

Reference period

86400sec

Orgin of computation (t=0)

1999.1.1.0:00

Computation time

2004.5.16~2004.7.29 (71 day)

List of computation and output

1) tidal level (SEL) m

2) velocity (U, V) m/sec

3) suspended sediment concentration (SSC) mg/L
4) deposition height (DH) m

Table 3. Primary Input Parameter Values for Sediment Model Computation

Parameter

Input Values

Coriolis coefficient (f)

8.4E-05, y=36.2°

Roughness coefficient (Zo) 0.02

Horizontal mass diffusion coefficient (KH) 0.1 m%/sec
Cohesive settling velocity (WS) 2.2E-04 m/s
Cohesive critical deposition stress (TD) 0.20 N/m®
Cohesive reference erosion rate (RSE) 0.003 g/s'm”
Cohesive critical erosion stress (TE) 0.40 N/m”
Mean wind velocity and direction SW 45m/s

Nikuradse roughness (Ks) 2.5E-06
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Fig. 4. Comparision
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FAF 55 Al 19 Figs. 12 and 139 2t 1 A AlRYel] ) ok —Lﬁtﬂ ofbd &% Fh(HA)S A
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Table 4. Comparision of Calculated and Measured Deposition Height at 13 Stations in Gunsan Port
Investigation Station Measured Deposition Height Calculated Deposition Height Difference
L ) (cm) (cm) (cm)
D1 (140,50) 2.1 1.6 -05
D2 (136,38) 1.2 2.3 +1.1
D3 (140,32) 2.0 3.2 +1.2
D4 (138,31) 2.9 3.2 +0.3
D5 (135,28) 2.0 2.1 +0.1
D6 (88,43) 2.4 2.0 -04
D7 (95,35) 0.6 0.6 0.0
D8 (93,30) -0.1 -0.1 0.0
D9 (88,26) 3.0 34 +0.4
D10 (84,27) 2.0 35 +1.5
D11 (80,30) 0.3 0.2 -0.1
D12 (72,30) 05 1.0 +0.5
D13 (59,31) 0.2 0.1 -0.1
NSE coefficient 0.86
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