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Abstract

Flow input from the basin will not remain the same as before due to climate changes. Since the predictions on river discharge due to climate
change is given by scenarios, various discharge scenarios were prepared in this study. For a long term and reach prediction, semi-two
dimensional sediment transport model, GSTARS, was used. The flood water surface elevations predicted by GSTARS model were analysed
statistically and it was concluded that the model is applicable for the South Han River. Three stream tubes is the most suitable to simulate two
dimensional river geometric change River geometric changes. For sediment load computation, Ackers and White equation and Yang equation
were resonable. River will become narrower regardless of discharge variation, more discharge results in deeper channel.
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Fig. 1. Schematic representation of stream tube concept (Yang and
Simdes, 2002)
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Table 1. Statistical evaluation indices
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Fig. 3. Comparison of water surface elevations

Table 2. Statistical evaluation of goodness-of-fit

Analysis Section R? RMSE | NSE
Upstream of mouth of Dal Stream| 0.99 0.45 1.00

Downstream of mouth of Dal

0.99 0.50 1.00
Stream

Upstream of mouth of Seom River| 1.00 0.70 0.99

Downstream of mouth of Seom

River 1.00 0.73 1.00

33 YRR Y 2|2
GSTARS E&-2 =9] 9] - e-of| A T3 77T, 411 2
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Definition Reference Comments
d(0-PR)
NSE =1—+-2 Nash and Sutcliffe (1970) | The optimal statical value occurs when the value does reach 1.
(0—-0)

R="1 Legates and McCabe (1999)

n

Y(o-0)y

i=1

The optimal statical value occurs when the value does reach 1.

Wood (2002)

RMSE = H—E[P O
ni=1

The optimal statical value occurs when the value does reach 0.

O, = observed value, P, = simulated value, 'O = mean observed value, n = number of the data.
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Table 3. Configuration and data source of boundary conditions

Data Configuration Source
Channel Geometry Configuration of Cross-Section Data I\(/Iz(g(l;;”)l"
Upstream Boundary Conditions Daily Data of Chungju Dam Discharge (2013~2014) WAMIS
. .. W D f heon Wei
Hydraulic | Downstream Boundary Conditions ater Stage Data of Gangcheon Weir WAMIS
(2013~2014)
Data
Roughness Coefficient Manning's Equation I\(/IZ(SE;”)F
Sediment Inflow Data Sediment Rating Curve I\(/IZ(SE;;F
MOLIT
Bed Material Particle Size Distribution
Sediment (2009)
Data
Sediment Gradation Data Specific Gravity, Porosity MOLIT
(2009)
. . Measured or Relationship MOLIT
R
Sedimentation Rate Water Temperature Data (2009)
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Table 4. Result of grain size analysis (MOLIT, 2009)

. Average Particle Size of Passing Percentage (mm) *
]Dlﬁanci$:ﬁ?£i:fg°he°n 0-10 | 1020 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | 90-100 gf;;)
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0.0 0.17 0.23 0.28 0.33 0.38 0.42 0.48 0.52 0.65 1.8 0.39
2.0 0.4 0.65 1.05 3 9.5 13 16 25 48 65 12
4.0 0.29 0.44 0.55 0.64 0.7 0.79 0.85 0.94 1.1 1.3 0.75
5.9 0.2 0.4 0.73 1.9 6.6 13 19 24 29 35 9.5
7.9 0.17 0.7 5.7 16 20 24 26 29 32 36 22
10.1 0.16 0.65 2.7 5.8 9.2 14 18 23 28 35 12
12.1 0.1 0.25 0.43 0.8 2.9 8.2 14 19 25 34 5.4
14.1 0.3 0.5 0.85 8 16 20 24 28 31 36 19
16.0 0.17 0.36 0.6 1.4 8 12 15 18 24 32 9.5
18.3 0.34 0.55 0.85 1.6 6 14 20 25 30 35 9.5
20.3 - - 0.09 0.14 0.17 0.19 0.23 0.29 0.4 0.9 0.18
22.2 0.08 0.4 1.5 11 19 23 27 30 36 51 21
24.2 0.29 0.6 0.9 1.7 11 17 21 26 30 35 15
26.2 - 0.08 0.11 0.14 0.17 0.19 0.21 0.25 0.29 0.7 0.18
28.2 0.08 0.19 0.28 0.37 0.45 0.6 1.5 9.5 14 17 0.5
30.2 0.07 0.14 0.17 0.19 0.2 0.23 0.26 0.3 0.38 0.54 0.21
32.1 0.15 1.1 1.8 2.4 34 4.8 6.9 9.6 14 19 4
34.0 0.27 0.35 0.4 0.46 0.55 0.65 0.82 1.1 1.6 2.9 0.59
35.9 0.15 0.2 0.26 0.31 0.39 0.47 0.58 0.76 1.2 1.9 0.42
37.9 0.1 0.16 0.18 0.2 0.23 0.27 0.3 0.35 0.44 0.58 0.25
38.3 0.3 2.1 8 13 16 19.5 23 27 30 36 18
38.7 0.2 0.75 1.4 1.95 2.9 4.5 7 10.5 17 29 3.6
40.3 0.14 0.25 0.4 0.76 4 28 40 50 59 70 19
42.2 - - - 0.09 0.11 0.15 0.18 0.22 0.3 0.55 0.13
44.1 - 0.11 0.16 0.18 0.2 0.23 0.26 0.31 0.5 1.2 0.21
46.2 - 0.08 0.12 0.16 0.2 0.25 0.35 0.8 1.7 3 0.21
48.1 - - - - 0.08 0.1 0.13 0.16 0.19 0.29 0.09
52.0 0.32 1 2 3.4 8 15 20 25 29 35 11
54.0 0.15 0.55 1.5 2.5 5.5 20 29 38 50 67 11
55.9 7.5 10.5 13 15 17 19 23 38 50 67 18
*d50= YU
Table 5. Numerical simulation cases
Sediment transport Methods (x4) Flow Condition (x4) Number of Stream Tube (%3)
Engelund and Hansen (1972) Q 60% 1
Ackers and White (1973) Q 80% 3
Yang (1973) + Yang (1984) Q 100%
DuBoys (1879) Q 120% 3
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53 49 44 39 34 28 23 18 12 7 4 0
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-0.92 | -0.34 1.23 -0.12 | -1.11 0.48 0.57 0.29 1.95 0.40 0.29 0.21
Hansen (1972)
Ackers and White
ST -0.78 | -0.95 0.42 0.64 -0.12 0.19 0.60 0.24 1.57 0.59 0.60 0.51
o (1973)
Yang (1973) +
-0.68 | —0.11 0.55 1.08 -0.05 0.48 0.65 0.44 1.50 0.23 0.22 0.20
Yang (1984)
DuBoys (1879) | -1.74 | -0.12 0.40 0.97 -0.60 0.44 0.66 0.32 2.21 0.54 0.33 0.23
Engelund and
-098 | -6.88 | -0.39 | -1.72 | 24.60 | 2.73 | 2.36 | -1.49 1.02 0.40 0.41 0.22
Hansen (1972)
Ackers and White
ST -1.51 | -1.34 | -3.93 0.15 241 | -1.33 | -1.51 | -0.23 | -0.45 0.25 0.63 0.39
3) (1973)
Yang (1973) +
-1.72 | 035 | 2.20 0.70 -2.35 | 023 | -1.36 | -0.25 1.26 0.25 0.26 0.20
Yang (1984)
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Yang (1984)
DuBoys (1879) | 22.36 | -11.54 | 2.72 | -10.40 | 45.67 | -10.66 | 3.16 | —3.66 | —0.56 1.34 0.51 0.36

* ST : Number of Stream Tube
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