Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)
Vol. 35, No. 2: 341-351/ April, 2015 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2015.35.2.0341 www.kscejournal.or.kr

Water Engineering 23t

OS2 5 E 910t 30 37H HE F4

x| % * RSk*k = k%% = kkkk
HHT* - URE - UAE™ - UYs

Choi, Cheonkyu*, Kim, Joohun**, Kim, Kyuho***, Kim, Gilho****

Spatial Analysis of Flood Inundation for Ensuring Stream Space

ABSTRACT

This study is to select the areas to ensure stream space or to implement flood defence measures according to flood frequencies by
classifying the stream segment using river bed slope in Mangyeong river. The analysis result for each stream segment showed that the
variation of flood inundation area was small in upper stream catchment. But in the lower stream area, the inundation area became larger
greatly according to the increase of flood return period. This study classified the catchment of each steam segment as the region of
ensuring stream space (ESS), below 10% residential area ratio, and the region of reinforcing flood defence (RFD), over 10% residential
area ratio. The analysis results showed that the lower stream area included more RFD regions than upper stream area, and the upper
stream area included more ESS regions than lower stream area. In future study, the regions stream spaces can be ensured will be
analyzed considering the past stream morphology and the positions of wetlands.
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Table 1. Classification of Segment using River Bed Slope

Segment River bed slope
Upper stream 0.002 < X
Middle stream 0.005 < X' <0.002
Lower stream X <0.0005

Fig. 1. Study Area [(a) Lower, (b) Middle, (c) Upper Stream]
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(a) Seg.A DEM (40mx40m)

(b) Seg.B DEM (20mx20m)

(c) Seg.C DEM (10mx10m)

Fig. 2. DEM of Each Segment

Table 2. Flow Sites

Segment Site
(A) Before joining Jeonjucheon(stream)
B) Bongdong water level station
© Before joining Gosancheon(stream)
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(a) Segment(A)
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(c) Segment(C)

Fig. 3. Results of Inundation Each Frequency
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Table 3. Comparison of Stream Length and Inundation Area Each Frequency

Segment (A) B ©

Stream length(km) 27.89 14.15 6.11

Freq 30yr. 65.62 10.19 0.74

Inundation area Freq 50yr. 71.39 13.45 0.77
[km®] Freq 100yr. 94.13 17.44 0.83
Freq 200yr. 96.60 19.89 0.86

(a) Spatial Division

(b) Building Positions

(c) Building Area Ratio

Fig. 4. Spatial Information in Segment A
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Table 4. Candidate Selection Area in Segment(A)
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Site BAR IR(Freq. 30yr) IR(Freq. 50yr) IR(Freq. 100yr) RAR
Al* 5.44% 96.54% 96.92% 97.81% 93.01%
A% 8.37% 87.25% 88.01% 92.47% 13.02%
A3§ 5.07% 92.79% 98.94% 99.78% 7.91%
A4§ 4.78% 98.59% 98.58% 98.85% 9.76%
A5 4.48% 91.09% 91.43% 92.52% 735%
A6 4.05% 84.42% 84.73% 85.89% 10.16%
A7 9.56% 95.24% 95.24% 96.17% 5.55%
A8 5.25% 94.25% 94.77% 96.00% 8.26%
A9§ 5.05% 99.73% 99.86% 99.90% 9.54%
A10* 7.53% 94.07% 95.19% 96.45% 12.45%
All 9.48% 94.18% 95.16% 96.38% 7.72%
Al2* 13.53% 96.38% 96.29% 96.87% 12.81%
Al13* 8.40% 94.95% 96.90% 98.88% 19.19%
Al4§ 1.30% 98.68% 98.75% 99.36% 3.64%
Al5 5.00% 92.92% 93.52% 94.80% 6.73%
Al6 4.08% 92.03% 94.34% 98.87% 7.15%
Al7§ 0.00% 84.16% 85.30% 90.76% 232%
Al8§ 1.05% 92.28% 92.59% 94.58% 1.67%
A19§ 221% 95.66% 96.83% 98.02% 7.62%
mean 551% 93.43% 94.39% 96.02% 1 10.00%

% BAR : Building area ratio, IR : Inundation area ratio, RAR : Residential area ratio

* Flood defence reinforcement, § : River ensuring Space

(a) Spatial Division

(b) Building Positions

(c) Building Area Ratio

Fig. 7. Spatial Information in Segment(B)
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Table 5. Candidate Selection Area in Segment(B)

Site BAR IR(Freq. 30yr) IR(Freq. 50yr) IR(Freq. 100yr) RAR
Bl 0.66% 28.33% 40.10% 55.67% 10.44%
B2§ 7.34% 60.41% 64.68% 76.32% 8.57%
B3* 21.32% 0.00% 43.93% 44.80% 38.35%
B4* 7.70% 16.87% 55.72% 60.11% 20.28%
B5§ 5.68% 64.56% 66.95% 73.75% 8.17%
Bo* 48.48% 99.90% 99.90% 100.00% 53.96%
B7* 32.75% 75.06% 77.93% 79.93% 36.51%
B8 5.95% 7.02% 45.71% 78.59% 7.93%
B9§ 6.18% 57.58% 64.29% 74.92% 10.45%
B10§ 0.06% 85.75% 93.19% 96.81% 1.64%
B11 1.47% 51.48% 61.45% 64.13% 3.45%
B12 4.48% 60.21% 61.82% 69.93% 8.54%
B13 4.41% 1.54% 49.19% 65.08% 4.13%
mean 11.27% 46.82% 63.45% 72.31% 110.00%

%% BAR : Building area ratio, IR : Inundation area ratio, RAR : Residential area ratio
* Flood defence reinforcement, § : River Ensuring Space

(a) Spatial Division (b) Building Positions (c) Building Area Ratio

Fig. 10. Spatial Information in Segment(C)
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Table 6. Candidate Selection Area in Segment(C)

Site BAR IR(Freq. 30yr) IR(Freq. 50yr) IR(Freq. 100yr) RAR
C1* 21.74% 37.13% 37.36% 38.71% 28.07%
C2 5.49% 45.33% 45.66% 45.81% 0.00%
C3 14.54% 35.40% 36.00% 39.53% 3.92%
C4§ 0.12% 57.80% 60.96% 67.75% 0.03%
C5§ 9.28% 75.02% 75.711% 77.09% 7.60%

Co6 7.04% 33.71% 40.99% 48.55% 1.59%
C7* 9.02% 69.11% 69.38% 69.88% 18.32%
mean 9.60% 50.50% 52.29% 55.33%

%% BAR : Building area ratio, IR : Inundation area ratio, RAR : Residential area ratio
* Flood defence reinforcement, § : River ensuring Space
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