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Abstract

Recently, the social and environmental functions of nature river are important due to the

increase of expectation for river restoration. So it should be considered the effect of vegetation

affecting the conveyance capacity and hydraulic resistance. However, it has not yet proposed a

objective standard and modeling method to estimate the effect of conveyance capacity

according to vegetaion distribution in the watercourse such as water level or velocity.

Therefore, this study simulates the variations of water level and velocity using 3-dimensional

hydrodynamic model, EFDC, to consider a conveyance capacity in downstream of the Soyang

Reservoir. The simulation results were validated using statistical index such as F-test and T-test.

As results, the water level rises about 0.01 to 0.47m and velocity difference are about -0.95m/s

t0 0.23m/s.
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Fig. 2. Construction of EFDC model
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Table 1. Result of vegetation research
Vegetation #1(tree) Vegetation #2(shurb) Vegetation #3(hurb)
Plant Density(/m2) 0.10 0.25 25
Stem Diameter(m) 0.15 0.05 0.02
Stem Height(m) 10 4.5 15
Alpha(depth factor) 0.7854 0.7854 0.7854
Drag Coefficient Factor 0.5 0.5 0.5
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Table 2. Water surface elevation comparison between with & without vegetation

Without vegetation With vegetation Difference

Left Right Left Right Left Right
# 137 83.84 m 83.79 m 83.97 m 83.89 m 013 m 0.10 m
#108 81.76 m 81.60 m 82.15m 81.92 m 0.39 m 0.32m
# 83 79.83 m 79.72 m 79.90 m 79.99 m 0.07 m 0.27 m
#50 77.44 m 7772 m 77.62 m 77.97 m 0.18 m 0.15m
#33 75.78 m 75.76 m 75.87 m 75.88 m 0.09 m 0.12m
#21 75.34m 75.10 m 75.39 m 75.14 m 0.05 m 0.04 m
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Table 3. Velocity comparison between with & without vegetation
Without vegetation With vegetation Difference
Left Right Left Right Left Right
#137 3.03 m/s 2.62 m/s 3.09 m/s 213 m/s 0.06 m/s -0.49 m/s
#108 239 m/s 2,57 m/s 2.26 m/s 1.92 m/s -0.13 m/s -0.65 m/s
#83 3.08 m/s 2.90 m/s 312 m/s 1.95 m/s 0.04 m/s -0.95 m/s
#56 2.00 m/s 2.09 m/s 1.44 m/s 232 m/s -0.56 m/s 0.23 m/s
# 33 1.90 m/s 1.88 m/s 1.94 m/s 1.63 m/s 0.04 m/s -0.25 m/s
#21 1.92 m/s 210 m/s 1.56 m/s 213 m/s -0.36 m/s 0.03 m/s
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Table 4. Hypothesis test(f-test, t-test) between the simulation

results of two cases

T-test F-test

NO. 3 water level 0.635 0.835
velocity 0.054 0.249

NO. 4 water level 0.638 0.831
velocity 0.643 0.921

NO.5 water level 0.640 0.827
velocity 0.460 0.382

(o

NO. 6 water level 0.639 0.825
velocity 0.834 0.798

NO. 7 water level 0.637 0.824
velocity 0.00013 0.686

*T-test null hypothesis H,, : Gf—G%:Ois accepted if t < t,/2,df
and p-value >« = 0.05.

*T-test alternative hypothesis H, : G%— U% +0.

*F-test null hypothesis Hy : £4 — 1, =0is accepted if t < t,/2,df
and p-value > a = 0.05.

**F-test alternative hypothesis H, : 1; — (,#0.
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