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ABSTRACT

In recent times, the sharp increase in extreme flood damages due to climate change has posed a challenge to effectively address flood-related
issues solely relying on conventional flood management infrastructure. In response to this problem, this study aims to consider the
effectiveness of nature-based flood management approaches, specifically levee retreat and relocation. To achieve this, we utilized a 1D
numerical model, HEC-RAS, to analyze the flood reduction effects concerning floodwater levels, flow velocities, and time-dependent
responses to a 100-year frequency flood event. The analysis results revealed that the effect of creating a flood buffer zone of the nature-based
solution extends from upstream to downstream, reducing flood water levels by up to 30 cm. The selection of the flow roughness coefficient
in consideration of the nature-based flood buffer space creation characteristics should be based on precise criteria and scientific evidence
because it is sensitive to the flood control effect analysis results. Notably, floodwater levels increased in some expanded floodplain sections,
and the reduction in flow velocities varied depending on the ratio of the expanded cross-sectional area. In conclusion, levee retreat and
floodplain expansion are viable nature-based alternatives for effective flood management. However, a comprehensive design approach
is essential considering flood control effects, flow velocity reduction, and the timing of peak water levels. This study offers insights into
addressing the challenges of climate-induced extreme flooding and advancing flood management strategies.
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Flg. 1. Types of Natural-based Flood Management Facilities: (a) Levee Setback, (b) Open Levee, Overflow Leveg, (c) Bypass, Side Channel,

(d) Gate Operation (MOE, 2022)
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Fig. 2. Study Area: (a) Satellite Image and Location Map of Jangdong Section, (b) Terrain Cross Section of HEC-RAS
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Table 2. Comparison of Flood Control Effect for Each Case
Cum. Ch. Case A Case B Case C Case D
River Sta.
Len. (km) Hp (EL.m) Hp (ELm) | Hc (EL.m) Hp (EL.m) Hc(ELm) | Hp(ELm) | Hc (EL.m)

134 0.0 98.458 98.454 -0.004 98.453 -0.005 98.457 -0.001

13.6 0.19 98.467 98.463 -0.004 98.463 -0.004 98.467 0.000

13.8 0.39 98.573 98.570 -0.003 98.569 -0.004 98.573 0.000

14.0 0.59 98.841 98.837 -0.004 98.837 -0.004 98.841 0.000

14.2 0.79 99.042 99.039 -0.003 99.038 -0.004 99.042 0.000

14.4 0.99 98.972 98.968 -0.004 98.967 -0.005 98.971 -0.001

14.6 1.19 99.272 99.268 -0.004 99.268 -0.004 99.272 0.000

14.8 1.39 99.348 99.344 -0.004 99.343 -0.005 99.347 -0.001

15.0 1.59 99.600 99.596 -0.004 99.596 -0.004 99.599 -0.001

15.2 1.79 99.704 99.701 -0.003 99.700 -0.004 99.704 0.000

154 1.99 99.849 99.845 -0.004 99.844 -0.005 99.848 -0.001

15.6 2.19 99.984 99.980 -0.004 99.980 -0.004 99.984 0.000

15.8 2.39 100.034 100.031 -0.003 100.03 -0.004 100.034 0.000

16.0 2.59 100.160 100.156 -0.004 100.156 -0.004 100.160 0.000
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Table 2. Comparison of Flood Control Effect for Each Case (Continued)
. Cum. Ch. Case A Case B Case C Case D
River Sta.
Len. (km) Hp (EL.m) Hp (EL.m) Hc (EL.m) Hp (EL.m) Hc(ELm) | Hp(ELm) | Hc(EL.m)
162 2.79 100.088 100.325 0.237 100331 0.243 100.188 0.100
16.4 2.99 100.244 100.514 0.270 100.543 0.299 100.304 0.060
16.6 3.19 100.543 100.605 0.062 100.661 0.118 100.532 -0.011
16.8 3.39 100.674 100.666 -0.008 100.736 0.062 100.643 -0.031
17.0 3.59 100.791 100.716 -0.075 100.800 0.009 100.742 -0.049
172 3.79 100.798 100.723 -0.075 100.807 0.009 100.750 -0.048
174 3.99 100.924 100.849 -0.075 100.921 -0.003 100.868 -0.056
17.6 4.19 100.868 100.858 -0.010 100.937 0.069 100.833 -0.035
17.8 439 100.988 100.723 -0.265 100.815 0.173 100.917 -0.071
18.0 4.59 101.217 100.834 -0.383 100.919 -0.298 101.014 -0.203
182 4.79 101.096 100.786 0310 100.872 -0.224 100.967 -0.129
18.4 4.99 101.720 101.467 -0.253 101.536 -0.184 101.614 -0.106
18.6 5.19 101.943 101.710 -0.233 101.773 -0.170 101.845 -0.098
18.8 5.39 102.081 101.860 -0.221 101.920 -0.161 101.988 -0.093
19.0 5.59 102.038 101.817 -0.221 101.877 -0.161 101.945 -0.093
19.2 5.79 102.015 101.794 -0.221 101.854 -0.161 101.922 -0.093
19.4 5.99 102.068 101.857 -0.211 101.914 -0.154 101.979 -0.089
19.6 6.19 102.443 102.253 -0.190 102.304 -0.139 102.363 -0.080
19.8 6.39 102.571 102.39 -0.181 102.438 -0.133 102.495 -0.076
20.0 6.59 102.633 102.455 -0.178 102.503 -0.130 102.558 -0.075
20.2 6.79 102.652 102.476 -0.176 102.523 -0.129 102.577 -0.075
20.4 6.99 102.710 102.540 -0.170 102.585 -0.125 102.638 -0.072
20.6 7.19 102.769 102.602 -0.167 102.646 -0.123 102.698 -0.071
20.8 7.39 102.810 102.647 -0.163 102.690 -0.120 102.741 -0.069
21.0 7.59 102.892 102.735 -0.157 102.776 0.116 102.826 -0.066
212 7.79 102.897 102.744 -0.153 102.785 0.112 102.833 -0.064
214 7.99 103.103 102.966 -0.137 103.002 -0.101 103.045 -0.058
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Fig. 5. Flood Level Calculation Results for Study Area: (a) Flood Level, (b) Flood Control Effect
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Table 3. Comparison of Mean Velocity Reduction Effect for Each Case

River Sta. Cum. Ch. Case A Case B Case C Case D
Len. (km) V (m/s) V (m/s) Ve (m/s) V (m/s) Ve (m/s) V (m/s) Ve (m/s)
134 0.0 2.84 2.84 0.00 2.84 0.00 2.84 0.00
13.6 0.19 3.22 3.22 0.00 3.22 0.00 3.22 0.00
13.8 0.39 3.37 337 0.00 3.37 0.00 337 0.00
14.0 0.59 3.01 3.01 0.00 3.01 0.00 3.01 0.00
142 0.79 2.75 2.75 0.00 2.75 0.00 2.75 0.00
144 0.99 3.42 342 0.00 342 0.00 342 0.00
14.6 1.19 2.94 2.94 0.00 2.94 0.00 2.94 0.00
14.8 139 3.13 3.13 0.00 3.13 0.00 3.13 0.00
15.0 1.59 2.69 2.69 0.00 2.69 0.00 2.69 0.00
152 1.79 2.71 2.71 0.00 2.71 0.00 2.71 0.00
154 1.99 2.59 2.59 0.00 2.59 0.00 2.59 0.00
15.6 2.19 2.48 247 -0.01 247 -0.01 2.48 0.00
15.8 2.39 2.72 2.72 0.00 2.72 0.00 2.72 0.00
16.0 2.59 2.69 2.69 0.00 2.69 0.00 2.69 0.00
16.2 2.79 3.33 242 091 2.42 091 2.97 -0.36
16.4 2.99 3.30 1.90 -1.40 1.90 -1.40 2.97 -0.33
16.6 3.19 2.73 1.74 -0.99 1.73 -1.00 2.53 -0.20
16.8 3.39 2.58 1.71 -0.87 1.69 -0.89 241 -0.17
17.0 3.59 2.48 1.74 -0.74 1.72 -0.76 2.33 -0.15
17.2 3.79 2.82 2.15 -0.67 2.11 -0.71 2.65 -0.17
17.4 3.99 2.76 2.03 -0.73 2.00 -0.76 2.58 -0.18
17.6 4.19 3.35 242 -0.93 2.39 -0.96 3.09 -0.26
17.8 439 3.47 3.37 -0.10 3.33 -0.14 3.29 0.18
18.0 4.59 3.23 3.54 0.31 3.50 0.27 347 0.24
182 4.79 4.06 421 0.15 4.16 0.10 4.12 0.06
184 4.99 2.69 2.78 0.09 2.75 0.06 2.73 0.04
18.6 5.19 2.12 2.17 0.05 2.16 0.04 2.14 0.02
188 5.39 2.04 2.09 0.05 2.08 0.04 2.06 0.02
19.0 5.59 2.53 2.59 0.06 2.57 0.04 2.55 0.02
19.2 5.79 3.00 3.08 0.08 3.06 0.06 3.03 0.03
19.4 5.99 3.27 3.34 0.07 3.32 0.05 3.30 0.03
19.6 6.19 2.29 2.34 0.05 2.33 0.04 231 0.02
19.8 6.39 1.99 2.03 0.04 2.02 0.03 2.01 0.02
20.0 6.59 1.95 1.9 0.04 1.98 0.03 1.97 0.02
202 6.79 2.16 2.20 0.04 2.19 0.03 2.18 0.02
20.4 6.99 2.19 2.23 0.04 222 0.03 2.20 0.01
20.6 7.19 2.25 2.30 0.05 229 0.04 227 0.02
20.8 7.39 2.47 2.52 0.05 2.51 0.04 2.49 0.02
21.0 7.59 2.58 2.63 0.05 2.62 0.04 2.60 0.02
212 7.79 3.07 3.14 0.07 3.12 0.05 3.10 0.03
214 7.99 2.92 2.98 0.06 2.96 0.04 2.95 0.03
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