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Numerical Analysis on Flow and Bed Change Characteristics by
Discharge Variations at the Confluence of Nakdong and Geumho Rivers

Eun-Kyung Jang', Un Ji*
'Civil and Envrionmental Engineering, Colorado State University,
’Korea Institute of Civil Engineering and Building Technology/Korea University of Science and Technology

R o ¥ RolA ki) ARsh Biivh vhbs GRS OPgo fYusl o8 54 wakE 23 FAmelE
Bl LA Y TS 4 RS ARAN fUHE FH0E dd) Bge 58] YYHE FE FEY RV
S Pgow Sigleh o T Beel GRzol shEu] Fo Quislslel 55 P A Qi Fbol o £
of R} A7 e] fredol BAlo] Lhehhs 54 2ha gl FRkolt), SAme] 2AL SgTAelA 2012400 A AT
AP BoEACR AASTh FAT WS AR R 0] vl R 5 0RE el A 2 %
o wASEoR f4 % WS £ FAW T0IA b 2o ST, K Wa) o JFont 4o ol
WSk 944 5ol of 7] Sk sl o AN GYol e & AT ol A el wlart
o) [e)

M
)
=2
_>_
rlr
Q‘L
r O
ox,
)
flt
fo
ot
=
~
)
e
ko
rob
-
)
o
)
u
-z
-
=
T
i
rlr
)
u

ol
)
1M
-z
-
~
2
o
2
4
30
32
il

Abstract This study analyzes the changes in the flow characteristics due to the difference in inflow discharges from
the main channel and tributary at the confluence of the Nakdong and Geumho Rivers. The analysis was done using
a two-dimensional numerical method. The study site has complicated flow patterns because of the discharge variation
from the main stream and tributary. The study section has a meandering main channel, and the hydraulic characteristics
cannot be defined with simple conditions such as the confluence angle of the channels or the ratio of the channel
widths. An actual flood event in 2012 was applied in the numerical simulation. The maximum velocity occurred in
the meandering section after passing the confluence, where a rapid change was expected. A high velocity and large
bed change in this section were observed in the simulation results. The variation of discharges from the main channel
and tributary was a more dominant factor in the flow and bed changes for the normal flow conditions than the flood
event. This indicates that countermeasures for channel stabilization should be considered in the meandering section
downstream of the confluence section, and countermeasures for the study section should be investigated.
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Fig. 1. Study reach and section at the confluence of
Nakdong and Geumho Rivers
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Fig. 2.

Initial bed elevation for numerical simulation
(unit: El.m)

Fig. 3.
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Table 1. Simulation conditions of flow discharge and
incoming sediment discharge (Q: discharge,
Qs: sediment discharge, M: main channel, T:
tributary, H: downstream water level)

Date Q (m?*/s) Qs (tons/day) H
(YY-MM
-DD) M T Ratio | M T | Ratio | (ElLm)

12-09-15 | 4,488.2 | 53.58 | 0.012 | 21,056 | 85 0.004 | 13.87
12-09-16 | 4,016.0 | 146.8 | 0.037 | 18,087 | 660 | 0.036 | 13.42
12-09-17 | 5,622.8 | 1,791.3 | 0.319 | 28,654 | 106,89 | 3.730 | 17.11
12-09-18 | 6,294.6 | 961.78 | 0.153 | 33,434 | 30,177 | 0.903 | 19.12
12-09-19 | 4,710.8 | 234.66 | 0.050 | 22,496 | 1,713 | 0.076 | 14.38
12-09-20 | 4,646.6 | 130.66 | 0.028 | 22,075 | 521 0.024 | 14.00
12-09-21 | 4,693.6 | 84.93 | 0.018 | 22,382 | 217 | 0.010 | 14.16

1,000,000

(a) after 4 Days

100,000

10,000 Qs =0.0223Q133

R =0.7996

100

Sediment Discharge (t/d)

d 10 100 1,000 10,000
Flow Discharge (m?/s)

Fig. 5. Sediment discharge data of the Waegwan
Station in Nakdong River [19]

Table 2. CCHE2D modeling conditions

Variables Input Conditions
Turbulent Model Condition Parabolic Eddy Viscosity Model
Wall Slipness Coefficient 0.585 m

Water Level of Dry Condition 0.04 m

(b) after 7 Days

Time Step 60 Second Fig. 6. Simulation results for velocity distribution
Mean Diameter of Bed Material | 0.47 mm (unit: m/s)
Specific Weight 2.65
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(b) after 7 Days

Fig. 10. Simulation results for suspended sediment
concentration (unit: kg/m3)
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