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Abstract

HEC-RAS has been applied to simulate water level variation in the Ara waterway during the flood
season. To support decision making necessary for operation of the hydraulic structures especially during
the flood season, it is important to consider various factors such as water level of the Han River, Gulpo
River, and tidal level of the west sea in conjunction with operation of the hydraulic structures such as
the Gyulhyun Weir, the West sea gate, and pumping stations. Especially for operation of the west sea gate,
the Rule-script option was employed to determine the opening height considering the variation of the
water level in the waterway and the west sea simultaneously. For model verification, comparison of water
level computed at the upstream and downstream of the regulation weir shows a good agreement with
observed data measured during the flood event in September 2010. The HEC-RAS model developed in this
study will contribute to support operation of the waterway during the flood season.

Keywords : waterway, HEC-RAS, FLDWAYV, Rule-script, flood routing
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Fig. 4. Schematic of HEC-RAS Applied in the Ara Waterway
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Table 1. Configuration of the Gyulhyun Weir and Disconnect Gate

Gyulhyun weir Disconnect gate

Number of gate 2 4
Height 15 35
Width 45.0 3.0
Invert 2.8 2.0
Gate type Overflow Sluice

Weir shape Broad crested Broad crested
Reference elev. to open 47 41
Reference elev. to close 4.1 47
Gate opening rate (m/min) 0.3 0.3
Gate closing rate (m/min) 0.3 0.3
Max. gate opening 15 35
Min. gate opening 0.0 0.0
Initial gate opening 0.0 35

EL 2.7m = W.S

<Begin to open>

EL 4.3m = W.§
—_ ]

liJ_

<0Open>

EL 2.7m > W.S -

e
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<Begin to Close>

Fig. 5. Diagram for Operational Scheme of the West Gate
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Water Level > Tide Level

And

Water Level > EL 2.7m

Water level increasing ?

Water Level>EL 3.0m
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Gate Opening = Current open + Opening rate (0.5m/min)
(Maximum Gate Open = Water level +0.1m)

Gate Closing = Current open - Closing rate (0.5m/min)
(Minimum Gate Open = O0m)

Fig. 6. Flowchart for Operational Scheme of the West Gate
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Fig. 8. Hydrograph Estimated at the Gulpo River Basin during the Storm Event in 2010/09/21
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Fig. 9. Comparison of Simulated and Observed Water Level at (a) Upstream and (b) Downstream of the
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Table 2 Timetable of Simulated and Observed Water Level at the Gyulhyun Weir

2010/09/21

2010/09/22

2010/09/23 2010/09/24

Upstream

Downstream

Upstream

Downstream | Upstream |Downstream| Upstream |Downstream

Obs

Sim

Obs

Sim

Obs

Sim

Obs

Sim

Obs | Sim | Obs | Sim | Obs | Sim | Obs | Sim

0:00

4.49

4.99

2.84

1.87

4251433085 | 085|404 | 430 | 083 | 0.82

1:00

412

4.94

3.03

1.80

417 1433 | 0.85 | 0.85 | 4.04 | 430 | 0.84 | 0.82

2:00

4.64

4.85

2.24

1.68

4.09 | 432 | 0.85 | 0.84 | 403 | 430 | 0.83 | 0.82

3:00

4.40

477

251

1.58

4.02 1432 | 0.86 | 0.84 | 403 | 431 | 0.84 | 0.82

4:00

3.40

0.86

0.82

4.62

4.70

2.25

1.48

3.96 | 432 1 085 | 0.84 | 401 | 431 | 0.85 | 0.82

5:00

3.37

0.85

0.82

4.66

4.64

243

1.40

3.89 | 432 1084 | 083 | 398 | 431 | 0.85 | 0.82

6:00

3.43

0.86

0.82

4.66

4.59

2.53

1.33

3.83 | 432 1085|083 |39 | 430 | 0.85 | 0.82

7:00

3.61

0.86

0.82

4.63

4.54

2.62

1.26

3.84 | 432 1086 | 083 | 394 | 430 | 0.86 | 0.82

8:00

3.65

0.86

0.82

4.6

451

242

1.20

3.92 | 432 1085|083 | 400 | 430 | 0.86 | 0.82

9:00

3.69

0.86

0.82

4.56

4.47

2.06

2.43

3.99 | 432 1 0.85 | 0.83 | 4.05 | 4.30 | 0.85 | 0.82

10:00

3.64

0.85

0.82

4.53

4.45

1.88

1.86

4.07 | 431 | 0.83 | 0.83 | 4.09 | 430 | 0.84 | 0.82

11:00

3.62

0.87

0.82

451

4.43

1.80

1.09

404 | 431 | 0.83 | 0.83 | 406 | 430 | 0.8 | 0.82

12:00

3.64

0.87

0.93

4.48

4.41

1.72

1.03

397 | 431 | 0.82 | 0.83 | 4.00 | 4.30 | 0.79 | 0.82

13:00

3.88

0.86

2.45

4.46

4.40

1.66

1.01

391 | 431 | 0.80 | 0.83 | 3.90 | 430 | 0.77 | 0.82

14:00

4.55

3.65

3.35

4.44

4.38

4.61

0.99

3.84 | 431 | 080 | 0.82 | 3.82 | 430 | 0.78 | 0.82

15:00

4.87

441

3.83

4.44

4.37

1.44

0.97

3.78 | 431 | 079 | 0.82 | 3.74 | 430 | 0.78 | 0.82

16:00

5.36

527

471

4.45

4.36

1.44

0.95

3.73 1431 1079 | 082 | 3.68 | 4.30 | 0.80 | 0.82

17:00

5.72

5.71

5.32

443

4.36

1.36

0.93

3.69 | 431 | 0.78 | 0.82 | 3.62 | 430 | 0.82 | 0.82

18:00

5.77

578

4.50

4.39

4.35

1.16

0.91

3.69 | 431 | 0.78 | 0.82 | 3.56 | 4.30 | 0.82 | 0.82
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