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Conveyance Analysis of Downstream of the Soyang Reservoir Considering
the Influence of Vegetation
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Abstract

Recently management of vegetation distributed in the watercourse is very important not only for safety but also for river res-
toration. In general, vegetations in the watercourse increase hydraulic resistance and accordingly decrease conveyance capacity
which may yield levee overflow. This paper simulates water level rise using 1D and 2D hydro dynamic model to check the
possibility of overflow in downstream of the Soyang Reservoir by assigning different roughness coefficient corresponding to
different types of vegetation. In this study, 3 different vegetation types of tree, shrub, and main channel were considered and
corresponding Manning's roughness coefficient n was assigned based on the vegetation map generated from the site inves-
tigation. As results, the water level raised about 0.1 to 0.7 m comparing with the case without considering vegetation and a
proper measurements is necessary where overflow occurs due to low level levee.

Keywords : vegetation, hydraulic analysis, roughness coefficient, soyang river
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Table 1. Distribution of vegetation in downstream of the Soyang River

Classification Hight(m) Community DBH(cm) Density (100 m?)
Tree 13 Robinia pseudoacacia (CV/MNUF-) 15.5£6.0 9.3£1.7
Salix koreensis (=) 17.0£6.6 10.8+1.3
Shrubs 3-6 Salix gracilistyla CAHE) 5.3£1.6 21.8+7.0
Herb <3 Phragmites japonica (2¥2E) <1.0 2482,5+239.2
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Qa : Quercus acutissima Ay
Sc : Salix chaenomeloides 4=

Sg : Salix gracilistyla AW S

Sk : Salix koreensis HEUF
Pj : Phragmites japonica i

m
Pn : Populus nigra var. italica W<

Rc : Rhus chinensis HUF

Ro : Rubus oldhamii =37

Rp : Robinia pseudoacacia OF7F A Y F-
Zs : Zelkova serrata LEIYF

Ps : Pterocarya Stenoptera Z=ZZ T
Po : Platanus orientalis HEUE

Fig. 2 Vegetation map generated from site investigation
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Fig. 3 Representative terms in the energy equation
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Fig. 5 Comparison of simulated and measured water surface
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Table 2. Manning roughness coefficients for various open
channel surfaces(Chow, 1959)

Material ro?l}é%i;:ishggs?filgigent
Natural stream channels
Clean, straight stream 0.030
Clean, winding stream 0.040
Winding with weeds and pools 0.050
With heavy brush and timber 0.100
Flood Plains

Pasture 0.035
Field crops 0.040
Light brush and weeds 0.050
Dense brush 0.070
Dense trees 0.100
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Fig. 6 Results of the simulated water surface elevation with
and without considering vegetation effects
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Table 3. Upstream and downstream boundary conditions

Case Discharge Water surface elevation
(m%/s) (EL. m)

Casel 5,500 74.43

Case2 7,500 7531
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Fig. 8 Results of flow field in downstream of the Soyang Reservoir
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Fig. 9 Comparison of the water surface elevation simulated using 1D and 2D hydrodynamic model
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Fig. 10 Water elevation rise due to vegetation using 2D hydraulic simulation model
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Table 4. Difference of the simulated water surface elevation with and without considering vegetation

Main spillway discharge release Maximum discharge release
Section (5,500 m/s) (7,500 m/s) Left bank Right bank
number With Without . With Without . EL. EL.
(No) vegetation vegetation leiirsnce vegetation vegetation leiirsnce (m) (m)
(m) (m) (m) (m)

1 74.420 74.430 -0.0099 75.312 75.312 0.0000 77.738 77.486
2 74.504 74.495 0.0093 75.487 75455 0.0318 79.238 77.533
3 74.733 74.689 0.0444 75.796 75.742 0.0532 76.809 77.124
4 74.896 74.793 0.1031 76.035 75.898 0.1368 77.244 78.203
5 75.218 75.103 0.1147 76.421 76.307 0.1137 77.365 79.321
6 75.390 75.259 0.1318 76.664 76.497 0.1671 76.729 78.586
7 75.564 75.276 0.2881 77.212 76.534 0.6778 77.494 78.301
8 75.694 75.275 0.4189 77.286 76.534 0.7523 77.954 78.288
9 76.101 75.740 0.3601 77.678 77.078 0.6003 77.538 78.712
10 76.917 76.477 0.4395 78.420 77.894 0.5258 77.890 95.367
11 77.614 77.102 0.5122 79.128 78.569 0.5597 78.029 79.589
12 77.794 77.039 0.7548 79.246 78.562 0.6845 78.999 79.388
13 78.484 78.238 0.2454 80.006 79.538 0.4680 76.438 79.968
14 78.883 78.650 0.2323 80.485 80.097 0.3878 81.602 80.505
15 79.469 79.168 0.3014 81.128 80.750 0.3787 80.612 80.642
16 79.944 79.531 0.4126 81.608 81.167 0.4405 80.620 81.000
17 80.523 79.996 0.5275 82.239 81.648 0.5906 81.428 81.588
18 80.864 80.312 0.5519 82.618 81.981 0.6372 81.466 81.927
19 81.219 80.578 0.6405 82.946 82.247 0.6991 82.206 77.759
20 81.965 81.380 0.5853 83.643 83.038 0.6049 83.043 79.127
21 82.361 81.866 0.4947 83.995 83.588 0.4071 83.966 84.158
22 82.464 82.041 0.4231 84.143 83.642 0.5008 79.125 86.636
23 83.334 83.080 0.2542 85.226 84.769 0.4566 85.640 91.364
24 83.492 83.149 0.3438 85.545 85.013 0.5318 - 85.173
25 84.642 84.149 0.4930 86.800 86.019 0.7805 96.862 80.920
26 85.267 84.812 0.4555 87.528 86.752 0.7755 97.835 90.568
27 85.545 85.170 0.3751 87.756 87.081 0.6752 - 90.138
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