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Abstract Recently, the flood frequency and magnitude have increased due to heavy rainfall. Considering the present
condition, a flood risk map has been published in many countries to raise awareness about flood damage to people.
A flood inundation analysis model, which is used to publish the flood risk map, can be classified as river and inland
inundation models according to the inundation cause. Although a variety of flood inundation analysis models are
utilized both domestically and overseas, their usability is limited by the expensive price, except for the HEC-RAS
model developed by U.S. Army Corps of Engineers (USACE). In the situation, the USACE has developed a 2-D
HEC-RAS model that can be linked to the existing 1-D model. This model has been released as a beta version under
the name, HEC-RAS 5.0. In this study, the HEC-RAS 5.0 model's features, usability, applicability, and accuracy were
evaluated by comparing the performances on Gokgyo-cheon with the FLUMEN model, which is used for domestic
flood risk mapping. The results of this study will contribute to river inundation analysis in many different ways after
the HEC-RAS 5.0 model is stabilized.

Keywords : Flood Risk Map, Inundation Analysis, HEC-RAS 5.0, FLUMEN
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Table 1. Initial Conditions of FLUMEN Model
Type Instruction

Dry Start The flow variables (flow depth and velocity flre
assumed to be zero over the whole model domain.
FLUMEN reads the flow variables from data

Hot Start .
stored by a previous run.

Polygon The flow variables (flow depth or water level) are

Ve defined by closed polygons.
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Table 2. The Number of Boundary According to the
Flow Conditions

Flow Regime Inflow Boundary Outflow Boundary

Subcritical 2 1

Supercritical 3 0
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Fig. 1. Asan Distirct in Gokgyo-cheon
Source:Geumgang Flood Risk Mapping Report
(Ministry of Land, Infrastructure and Transport , 2015)

oo
ot
ofoi
B
>~
Y
rlo
o
)
oo

[
S
rL
olop B

e
o @ o

ZRN
MY
(o,

)
ok oo
U ok ool
M2 Sy
o, ‘Q ok
ol oft



F=AIS71E8 8] =2 A AlTd A4E, 2016

2,500

\Boundary Condition
‘3t Upstréam(Discharge)
Inflow at Lateral
==+ = (Omok-cheon)
Inflow at Lateral
(Ummong cheon)

Boundary Condition
—— =t Bowintreamisiage)

2,000

1,500 r

1,000 r

Stage(EL. m)

Dischage(m' /s)

o
o
o

15.5

Time(hour)

305

Fig. 2. Boundary Contions of 500 Year Frequency at
Upstream and Downstream

Source:Geumgang Flood Risk Mapping Report
(Ministry of Land, Infrastructure and Transport , 2015)
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Fig. 3. Triangulated Irregular Network in Aasn District

Source:Geumgang Flood Risk Mapping Report
(Ministry of Land, Infrastructure and Transport , 2015)

Fig. 4. Roughness in Asan District
Source:Geumgang Flood Risk Mapping Report
(Ministry of Land, Infrastructure and Transport , 2015)
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Table 3. Comparison of Inundation Area by Water 035
Depth § 030 —+—Resutt of FLUMEN
o
Inundation Arca(kmz) ‘;_l ] =g=Result of HEC-RAS 5.0 i EEEEEN
Water Area Difference e
Depth(m) FLUMEN | HEC-RAS 5.0 20 L
B
0.0-0.5 0.042 0.038 0.004 F]
0.5-1.0 0.038 0.019 0.019 50 T
1.0-1.5 0.057 0.062 0.004 8 ox0
1.5-2.0 0.098 0.105 0.006 g
20-2.5 0.267 0.306 0.039 § 005
253.0 0.233 0.125 0.108 oo
3.0-3.5 0.154 0.125 0.029 w o2 owm o lw o wml| o w g
3.5-4.0 0.053 0.049 0.004 - - T S T
4.0-4.5 0.016 0.016 - Depthm)
4.5- 0.0001 0.0004 0.0003
Sum 0958 0.844 0.114 Fig. 10. Comparison of Inundation Area by Water Depth
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Table 4. Comparison of Inundation Analysis Model
Classification FLUMEN HEC-RAS 5.0
- The model is developed beta version in U.S. Army
- The model developed in Switzerland Corps of Engineers(USACE)
- It’s utilized in producing domestic flood risk map. - It’s possible to analysis inundation connected 1-D and
- The model simultancously simulates a 2-D simulation 2-D.
Summa in river and low-land. - It’s possible to analysis inundation connected 1-D
vy - Governing Equation : 2-D St.Venant Equation model in river and 2-D model in low-land.
- Analysis Method : Finite Volume Method - Governing Equation : 1, 2-D St.Venant Equation
- Applied Mesh : Triangulated Irregular Network - Analysis Method : Finite Difference Method
- Linux-based Model - Applied Mesh : Unstructured Mesh
- Windows-based Model
Utilization - The model applied to produce flood risk map in domestic | - The model using river plan and design in

for many years is validated.

domestic is secured the use base.

The pre-post processing is relatively complex.
Usability - The calculation takes a long time.
But it has been continuously improved.

- The pre-post processing is easy.

- The calculation takes relatively short time.

- The beta version of the model is expected to take a
period of time to stabilize.

It’s possible to simulate the inundation
process by levee overflow and disruption.
- It’s possible to simulate the disruption
scenario using Hot Start file.

Applicability

- It’s possible to simulate the inundation by applying a
connecting model between river and low-land.
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