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Numerical Analysis of Flow and Bed Changes due to Tributary Inflow Variation
at the Confluence of the Namhan River and the Geumdang Stream
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Abstract

Flow and bed changes due to tributary inflow variation at the confluence of the Namhan River and the
Geumdang Stream were analyzed in this study using a two-dimensional numerical model. As a result of
the numerical analysis, the velocity downstream of the confluence was greater than the velocity upstream
of the confluence in the main channel regardless of the magnitude of tributary inflow. However, as tributary
discharge increased, the channel erosion was accelerated and the dry area was produced at the tributary.
Due to the bed erosion at the tributary, sediment transport was increased and the eroded sediments were
deposited in the confluence area. The deposition in the confluence area changed the flow direction at the
main channel to the left side and the localized flow eroded the channel bed at the left side. Therefore, it
is expected that bank failure due to continuous bed degradation is possible in this area.

keywords : bed change, CCHE2ZD, numerical modeling, river confluence, tributary discharge
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Fig. 1. Study Reach of River Confluence in the South Han River and Geumdang Stream (Daum map)
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Table 1. Simulation Conditions of Flow Discharge and Incoming Sediment Discharge

Q (m?/s) Qs (tons/day)
(YY*?K/?DD) Main Tributary Stream Main Tributary Stream

Stream CASE 1 | CASE 2 | CASE 3 | Stream | CASE 1 | CASE 2 | CASE 3
13-07-20 1158.3 0 115.83 361.97 239018.8 0 9856.713 | 47748.47
13-07-21 1092.41 0 109.241 341.38 220400.1 0 9088.908 | 44029.03
13-07-22 24475 0 244.75 764.85 673478 0 27773.04 | 134539.8
13-07-23 1871.13 0 187.113 584.74 | 464345.7 0 1914879 | 92761.73
13-07-24 1962.26 0 196.226 613.21 495951.4 0 20452.16 | 99075.55
13-07-25 1479.75 0 147975 462.43 3355204 0 13836.27 | 67026.46
13-07-26 1254.26 0 125.426 391.96 266867.9 0 11005.16 | 53311.85
13-07-27 1134.12 0 113.412 354.42 2321376 0 9572.942 | 46373.81
13-07-28 1050.37 0 105.037 328.25 208742.9 0 8608.189 | 41700.3
13-07-29 1037.76 0 103.776 324.30 205280.9 0 8465.42 | 41008.69
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