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Analysis of Flood Inundation Area Using HEC-RAS/GIS
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The purpose of the study was to construct a forecast system of flood inundation area at natural stream
channels. The study built the system to interpret the flood inundation area in four stages ; constructing
topography data around the stream channel, interpreting flood discharge, interpreting flood elevation in the
stream channel, and interpreting the flood inundation and mapping. According to the result of the analysis, as
for the characteristic of flood inundation around the area within the purview of this study, although there were
areas where flood inundation over a bank caused a flooded area, the failure of the internal drainage in the
ground lower than flood elevation caused more serious problems. Rather than the existing method where only
the estimated flood elevation data is used based on the hydrographical stream channel trace model(such as the
HEC-RAS model) to establish the flood inundation area, if the procedure introduced in this study was applied
to interpret the floodplain, actual flood inundation area could be visibly confirmed.
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Statistic & Frequency
Analysis Module

- Statistic Analysis

» Frequency Analysis

GIS Module

» Basin Data
DEM, Slope, Stream Length, Land use, etc

- Channel Determine
Stream Centerline, Cross—section data, etc

- Floodplain Delineation

Data Import From HEC-RAS,
Floodplain Mapping, etc

- Basin Model
- Precipitation Model

- Floodplain Analysis

Water Surface Profile Module

- Steady Flow Analysis
- Hydraulic Design (Scour at Bridge)

- Floodplain Analysis

Fig. 1 Conceptual Diagram of Flood Inundation Analysis System.
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Table 1. Design Flood for Each Return Period
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Fig. 4. Image of Three Dimension in Study Area.

Station No. Design Flood for each return period(m’/sec)
50-year 80-year 100-year 150-year 200-year
No.100 3440 3750 3900 4160 4350
No.128 3160 3450 3590 3830 4010
No0.128+120 1690 1850 1920 2060 2150
No.138 1730 1900 1570 1 2120 2220
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Fig. 5. Procedure of HEC-RAS.
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Table 2. Results of Water Surface Elevation using HEC-RAS Model

Fig. 7(a). Result of Water Surface Profile.
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Station fecrfgth Water Surface Elevation (m) Station Cecr(;;th Water Surface Elevation (m)
No. (m) 50yr 80yr | 100yr | 150yr | 200yr | No. (m) 50yr 80yr | 100yr | 150yr | 200yr
0 0 |58.65 | 58.9 |52.51 |59.34 |59.62 |16 7975 {69.83 [70.11 | 70.24 [ 70.45 | 70.6
1 450 |59.48 { 59.74 | 53.14 | 60.15 | 60.34 |17 8475 |70.49 |70.76 |70.89 | 711 71.26
2 1000 | 60.34 | 60.61 | 54.12 | 60.98 | 61.15| 18 8975 (70.98 |71.24 | 71.37 { 71.567 | 71.73
3 1500 |60.96 | 61.24 | 53.21 [61.61 |61.79 | 18.28 | 9255{71.22 |71.48 |71.6 |71.8 |71.95

3.41 {1910 [61.22 {61.5 |53.4 |61.88 [62.05118.285 9260 |71.27 [71.583 |71.65 (7185 |72
3.41171911 |61.22 | 61.51 | 53.4 |61.88 |62.06 |18.5 9475 |71.46 |[71.71 | 71.83 | 72.02 | 72.16
4 2000 [61.22 {61.5 |54.85|61.87 |62.04 §18.505 9480 |71.61 |71.88 |72 72.21 | 72.36
4,28 | 2280 |61.76 | 62.05 |62.19 |62.43 |62.6 |19 9525 |71.71 {71.99 | 72.11 | 72.34 | 72.49
4.285| 2285 [61.82 |62.11 {62.25 {62.4Q | 62.66 || 19.27 | 9795 {72.54 {72.81 |72.93 }73.16 | 73.31
5 2495 |62.01 | 62.29 | 62.44 | 62.67 | 62.84 | 19.275] 9800 |72.69 |73.07 | 73.22 | 73.54 | 73.75
5.2 |2695 |62.34 |62.65 |62.79 | 63.04 | 63.22 || 20 9975 |73.51 [73.92 | 74.08 | 74.42 | 74.65
5.201] 2696 |62.34 | 62.65 | 62.8 |63.04 |63.22 || 21 10475|74.14 |74.53 | 74.68 | 75 75.22
6 2905 | 62.29 | 62.59 | 62.73 | 62.97 | 63.15 || 21.005 10480 |74.24 |74.65 | 74.82 | 75.19 | 75.39
7 3495 |63.18 | 63.48 | 63.62 | 63.86 | 64.03 || 22 10975|74.68 |75.07 | 75.24 { 75.59 | 75.78
8 3945 {63.64 | 63.92 |64.06 | 64.29 | 64.46 | 22.26 | 11235(74.82 |75.21 | 75.37 | 75.71 | 75.9
9 4395 | 64.26 | 64.53 | 64.66 | 64.89 | 65.05 || 22.265| 11240 174.84 |75.22 |75.38 | 75.73 | 75.93
10 4895 | 64.9 |65.19 | 65.32 | 65.55 | 65.71 || 23 11475174.96 |75.34 | 75.49 | 75.83 | 76.03
11 5495 | 65.39 | 65.67 | 65.8 | 66.02 | 66.18 | 24 11925 |75.42 |75.75 | 75.89 | 76.2 | 76.39
12 5005 | 65.9 |66.16 |66.28 | 66.5 |66.65(24.22 {12145|75.8 |76.12 |76.25 | 76.54 | 76.72
12.19 | 6185 | 66.09 | 66.33 | 66.45 | 66.64 | 66.78 || 24.225/ 12150 |75.81 |76.16 | 76.3 | 76.62 | 76.81
12.31 | 6305 |66.51 | 66.77 |66.9 |67.11 |67.26 || 25 12375 (76.23 |76.54 | 76.66 | 76.93 | 77.1
12.46 | 6455 |66.64 | 66.91 |67.03 |67.24 |67.4 |26 12825|77.183 {77.36 | 77.45 | 77.66 | 77.8
12.461| 6456 | 66.66 | 66.91 {67.03 | 67.24 | 67.4 26.35 (13175 |77.43 |77.66 | 77.76 | 77.97 | 78.1
13 6495 |66.55 | 66.78 {66.9 |67.09 | 67.24 | 26.351| 13176 |{77.65 [77.85 | 77.93 | 78.12 | 78.24
14 6975 |68.12 | 68.37 | 68.49 | 68.68 | 68.83 | 27 13475{77.77 |77.99 | 78.08 | 78.27 | 78.4
15 7475 |69.01 | 69.28 |69.4 |69.61 |69.75 | 28 13925 (79.42 |79.58 | 79.64 | 79.77 | 79.85
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Digital Stream I

- Base map definition(CAD file)

- Stream Centerline definition
(Reach files, DEM-based delheation
Digitize the stream, Land surveys)

v
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- Formation of an integrated

- water surface elevation TIN/Grid
Coustruction

- Three~dimensional floodplain
rendering

Fig. 8. Procedure of Floodplain Mapping.

Table 3. The Relation of Design Flood and Flood Inundation Area

FIoodeainI

- water surface elevation TIN/Grid

Coustruction

- Three-dimensional floodplain
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- Three-dimensional TIN terrain
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Return Period Design Flood Inundation Area
(vear) Q (m%s) Ratio A (m?) Ratio
50 3,440 1 14,424,036 1
&0 3,750 1.090 15,024,864 1.042
100 3,900 1134 15,404,599 1.068
150 4,160 1.209 15,898,300 1.102
200 4,350 1.265 16,319,752 1.131
Table 4. Difference Range of Design Flood and Flood Inundation Area
Return Period Design Flood Inundation Area
(year) Q (m%s) Ratio A (m? Ratio
50780 310 1 600,828 1
807100 150 0.484 379,735 0.632
1007150 260 0.839 493,701 0.822
1507200 190 0.613 421,452 0.701
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