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Abstract

The increase in the area of impervious water due to the recent abnormal weather conditions and rapid urbanization
led to a decrease in the amount of low current, resulting in an increase in the amount of surface runoff. Increased surface
runoff is causing erosion, destruction of underwater ecosystems, human and property damage in urban areas due to
flooding of urban river. The damage has been increasing in Korea recently due to localized heavy rains, typhoons and
floods. As a countermeasure, the Busan Metropolitan Government will proceed with the creation of the Eco—Delta City
waterfront zone in Busan with the aim of creating a future—oriented waterfront city from 2012 to 2023. Therefore, the
current urban river conditions and precipitation data were collected by utilizing SWMM developed by the Environment
Protection Agency, and the target basin was selected to simulate flood damage. Measures to reduce flood damage in
various cases were proposed using simulated data. It is a method to establish a disaster prevention plan for each case
by establishing scenario for measures to reduce flood damage. Considering structural and non-structural measures by
performing an analysis of the drainage door with a 30-year frequency of 80 minutes duration, the expansion effect
of the drainage pump station is considered to be greater than that of the expansion of the drainage door, and 8 scenarios
and corresponding alternatives were planned in combination with the pre—excluding method, which is a non—structural
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disaster prevention measure. As a result of the evaluation of each alternative, it was determined that 100m®/s of the

pump station expansion and the pre—excluding EL.(-)1.5m were the best alternatives.
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Fig. 1. Flow chart
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Fig. 2. Research Area Status Map
Table 1. Research Watershed Status
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Fig. 3. Research Area Basin

River name Level Area (km?) Length (km) Flood Discharge (m*/s) | River Width (m) Frequency
West—Nakdong River State 303.1 26.8 1,940 796 200
Mecdo River State 6.21 11.6 35 139 200
Pyeong—gang Stream State 34.61 15.4 225 67 200
Table 2. Comparison of Probability Rainfalls Data
Period Divisi Rainfall Duration
e son 60min 120min_ | 180min | 1440min
. . . Busan 101.4 142.9 173.4 370.0
“ Seo Nak-dong River(National River) Kimhac 831 1261 1436 2977
v Probability Rainfall Busan 97.4 1385 165.7 343.6
1973yr ~ 2017yr Busan 104.7 150.4 180.5 373.4
. . . Busan 112.3 158.4 192.2 411.1
- Seo Nak-dong River(National River) Kimhac 982 1209 166.0 3293
w Probability Rainfall Busan 108.2 153.9 184.0 382.2
1973yr ~ 2017yr Busan 116.3 167.1 200.4 414.7
. . . Busan 123.2 173.9 210.9 452.0
0 Seo Nak-dong River(National River) Kimhac 103.4 155.7 8.1 360.0
w Probability Rainfall Busan 118.9 136.2 202.2 4202
1973yr ~ 2017yr Busan 127.8 183.7 220.3 455.7
Disaster Prevention Target Rainfall Busan 90 130 155 -
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Table 3. Result of Inside Water level calculation — Structural method

o ) Highest Inside Water level(EL.m)
. 2017yr criterion Inside - : - :
Classify Pump station Expansion Drainage gate Expansion
Water level (EL.m) - ‘ . -
50m*/s 100m*/s 150m’/s 200m’/s One Three
e 0 0.55 0.44 0.24 0.03 0.64 0.64
Y : (~0.09) (-0.20) (~0.40) (-0.61) (—) (-)
S 077 0.69 0.58 0.43 0.16 0.77 0.77
v : (~0.08) (-0.19) (-0.34) (-0.61) (—) ()
0.82 0.78 0.73 0.61 0.85 0.85
10yr 0.85 (~0.03) (-0.07) (<0.12) (<0.24) () ()
Flood amount 20vr 0.85 0.84 0.81 0.80 0.76 0.85 0.84
by frequency Y ’ (-0.01) (-0.04) (-0.05) (-0.09) (-) (-0.01)
2 0.86 0.84 0.82 0.82 0.79 0.85 0.82
v : (-0.02) (-0.04) (-0.04) (-0.07) (-0.01) (~0.04)
0.86 0.83 0.83 0.81 0.88 0.87
S0yr 088 (-0.02) (-0.05) (-0.05) (-0.07) () (-0.01)
0.90 0.89 0.88 0.88 0.93 0.90
200yx 0.96 (~0.06) (-0.07) (-0.08) (~0.08) (~0.03) (~0.06)
0.61 0.55 0.49 0.44 0.64 0.62
19lyr 067 (~0.06) (-0.12) (-0.18) (-0.23) (-0.03) (~0.05)
1.00 0.99 0.98 0.98 1.01 1.00
2009 1.01
Heavy rain " (-0.01) (-0.02) (-0.03) (-0.03) () (~0.01)
event 0.31 0.29 0.28 0.27 0.32 0.31
2011yr 032 (-0.01) (-0.03) (-0.04) (~0.05) () (-0.01)
0.70 0.69 0.57 0.25 0.70 0.69
2016yx 0.70 (—) (-0.01) (-0.13) (-0.45) (-) (-0.01)
Table 4. Result of Inside Water level calculation — Non Structural method
Classif 2017yr criterion Inside Highest Inside Water level(EL.m)
assiy Water level (EL.m) EL.(50.5m EL.()1.0m EL.(-)1.5m EL.(-)2.0m
0.63 0.46 0.24 0.20
2 064 (—0.01) -0.18) (-0.40) (<0.44)
0.76 0.7 0.43 0.31
Sy 077 (<0.01) (<0.07) (-0.38) (~0.46)
0.85 0.79 0.65 0.58
10yr 0.85 () (~0.06) (<0.20) (<0.27)
Flood amount by 0.85 0.82 0.76 0.73
frequency 20y 0.85 (-) (-0.03) (~0.09) (-0.12)
0.85 0.85 0.84 0.84
30yr 086 (<0.01) (<0.01) (<0.02) (<0.02)
0.87 0.86 0.86 0.84
S0yt 088 (-0.01) (-0.02) (-0.02) (~0.04)
0.96 0.96 0.96 0.96
200 0.96
" () () () ()
0.67 0.66 0.65 0.65
191yr 067 () (<0.01) (<0.02) (<0.02)
1.01 1.01 1.01 1.01
2009 1.01
Heavy rain v () () () ()
event 0.32 0.32 0.32 0.32
2011 0.32
" () () () ()
0.68 0.68 0.67 0.66
2016yr 0.70 (<0.02) (<0.02) (-0.03) (<0.04)
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Table 5. Result of Inside Water level calculation — Structural,

Non Structural method

Classify 2017 Highest Inside Water level(EL.m)
(EL.m) Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8
- 064 0.34 0.09 0.01 -0.05 0.21 0.06 -0.14 -0.30
(-0.30) (-0.56) (-0.63) (-0.69) (-0.43) (-0.58) (-0.78) (-0.94)
550 077 0.48 0.22 0.16 0.10 0.36 0.21 0.04 -0.14
' (<029 | (055 | (06D | (067 | (04D | (-056) | (-0.73) | (-0.9D)
10gr 0.85 0.71 0.58 0.55 0.53 0.58 0.51 0.49 0.38
-014) | (027 | (0300 | (032 | (=027 | (-034 | (-036) | (-0.47)
FIOOdb 0 085 0.78 0.74 0.73 0.72 0.72 0.70 0.68 0.61
afrme(éf;cyy v ‘ (-0.07) | (-01D | (012 | (013 | (014 | (015 | (01D | (-0.24
30yt 0.86 0.84 0.81 0.79 0.77 0.83 0.80 0.78 0.73
' (<002 | (005 | (00D | (009 | (003 | (-0.06) | (-0.08) | (-0.13)
S0y 0.88 0.84 0.81 0.80 0.79 0.84 0.80 0.79 0.78
<004 | 007 | (008 | (<009 | (004 | (-0.08) | (-0.09 | (-0.10)
2005t 0.96 0.90 0.89 0.88 0.88 0.90 0.89 0.88 0.88
(=0.06) (=0.07) (=0.08) (-0.08) (=0.06) (=0.07 (=0.08) (-0.08)
1991yt 067 0.60 0.54 0.49 0.44 0.60 0.54 0.49 0.44
<007 | (-013) | (-018) | (023 | (007 | (-013) | (-0.18) | (-0.23)
20095z Lol 1.00 0.99 0.98 0.98 1.00 0.99 0.98 0.97
Heavy rain (-0.01) (-0.02) (-0.03) (-0.03) (-0.01) (-0.02) (-0.03) (-0.04)
event 2011yr 032 0.31 0.29 0.28 0.27 0.31 0.29 0.28 0.27
(=0.01) (=0.03) (-0.04) (=0.05) (=0.01) (=0.03) (=0.04) (-0.05)
0.68 0.67 0.55 0.22 0.65 0.50 0.29 0.07
2016yr | 0.70 (0.0 | (-0.03) | (<015 | (-048) | (-0.05 | (<0200 | (-0.41) | (-0.63)

Table 6. Summary of the optimal method

Classify Alternative

Evaluation by Alternatives Choice

Case 1 Pump station Expansion 50m’/s + EL.(-)1.0m

- Lowland average ground height exceeding EL.0.5m, less

Case 2 Pump station Expansion 100m’/s + EL.(-)1.0m

than 10years frequency

Case 3 Pump station Expansion 150m’/s + EL.(-)1.0m

— Case3, Case4 is oversized for additional pumping
stations due to the site conditions

Case 4 Pump station Expansion 200m’/s + EL.(-)1.0m

— Case5 5 cannot be pre—excluded due to the expansion

Case 5 Pump station Expansion 50m’/s + EL.(-)1.5m

of the pumping station(50m’/s)

Case 6 Pump station Expansion 100m’/s + EL.(-)1.5m

- Lowland average ground height exceeding EL.0.5m,
satisfied 10years frequency

Case 7 Pump station Expansion 150m’/s + EL.(-)1.5m

- Lowland average ground height exceeding EL.0.5m,
satisfied 10years frequency

Case 8 Pump station Expansion 200m’/s + EL.(-)1.5m

- Case 7,8 is oversized for additional pumping stations
due to the site conditions
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