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Abstract

In this study, a new technique for evaluating the flood vulnerability of river banks is proposed. For this purpose, flood quantities of the
basin were estimated based on the future climate change scenarios and the infiltration stability was evaluated by analyzing the infiltration
behavior using SEEP/W which is a 2D groundwater infiltration model of the levee. The size of the river levee was investigated. The size
of river levee was investigated by selecting the target area. The safety factor of the levee was analyzed considering the current flood level
of the levee and the flood level considering the climate change. The factor needed to analyze the levee vulnerability was derived. We
analyzed the vulnerability of the levee considering the change of the levee level according to the climate change scenarios. Levee Flood
Vulnerability Index (LFVI) were used to evaluate the vulnerability of the levee.
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Class | LFVI Decision

1 0.0~3.5 | Very wulnerable

2 3.5~4.0 | Vulnerable

3 4.0~4.5 | Moderately vulnerable
4 45-5.0 | Medium

5 5.0~5.5 | Moderately stable

6 55~6.0 | Stable

7 6.0~7.0 | Very stable

Fig. 1. Classification of Levee Flood Vulnerability Index (LFVI)
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Table 2. Flood discharge and height according to climate change

Fig. 2. Site of levee considered in this study

Table 1. Flood water depth and levee height

Divisi Flood water [Levee height|Levee height
Hvision depth (m) left (m) right (m)
Upstream part 16 19 23
Han .
. Midstream part 12 15 15
river
Downstream part 15 21 21
3.2 7S Agel e 24
3. 2 1 712880 e &5 U 89 A
Aol s Rl P 2 A AT Hi &
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‘:‘U SPAZAI R @A A2l 89l 7| T HSkE 13T
B-0l12 T185}o] 292 A 4519 T, SEEP/WE o]-&5}1o]
4Q|H3} Case 4714120161, 20254, 2055, Al h=%]
Aol w2 A o] FF, 9] A4, T, 5744
£ o]goto] EAT FA-E-S ThE Table 30f HEFHGIT.

==
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Han river
Water depth (m)
RCP 8.5 dils::;)l;)?ge Left levee Right levee
(m’/s) Upstream | Midstream |Downstream Levee Upstream | Midstream | Downstream Levee
part part part section ratio part part part section ratio
2016 year | 37,541.73 16.0 12.0 15.0 0.23 16.0 12.0 15.0 0.23
2025 year | 39,043.40 16.8 12.6 16.4 0.21 16.8 12.6 16.4 0.14
2055 year | 41,149.67 18.1 13.6 19.3 0.23 18.1 13.6 19.3 0.23




H.S.Lee and J. J. Lee / Journal of Korea Water Resources Association 51(4) 293-299 297

Table 3. Safety factor analysis result 172 oJ5}7} B =& dfloF ghtt. B Aol A=tk 9l s
Toves R AL T Qg B A, 9 2peto] SR
Left Right 254 16~19 mof| ot Ao Qh& 342125, 1.11, 1,091
Pivision Height \(;\:;:te}: Safety | Height X;)t:hr Safety = 2 O]—ﬂ:} 31—02 ;&:g ]_312]11’ AR
(m) | " | faotor | )| T fator 12~1i mol| th2t AHFe] QFA-& 4k §2 5_, ,1.25,1.252 12
60 | 125 TR m 2] FAl o ARt QFg A o] i, fPSHR 84 15~21 m
Up- 168 | 111 168 | 125 O R APTL] A 12 1.67,1.25,1, 0842 B 91
stem| 19 e e | P st (oo MR RS0 R B0 991 R04% 544 16-23 ml
19.0 | 0.91 23.0 | 0.83 et Al o] Q& 342 1.67,1.25, 1,0.83 0. 2 B5F 29HY
120 | 250 120 | 333 Ao R WYE G oH, FFHF 44 12~15 mol| thgh
Han SK‘;:m s 1126 [ a0 | ] 126 | 250 Are] obH-g 3H23.33,2.5,2.5, 282 REQFG A Ao g
river part 13.6 | 1.25 13.6 | 2.50 Jﬂ-‘?ﬂﬂcﬂ_ﬂ, SHI5EF T4 15~21 mo| thgh Albko] obA-&
15.0 1.25 15.0 | 2.00 Nl 48,1.25,1,0.8302 R % HorAsl 7 o 2 wgn| gt
15.0 1.67 15.0 1.43
Down- 164 | 125 164 | 125 A N -
stream | 21 21 3.3 A= 2| 2k 2|42 (Levee Flood Vulnerability
part 19.3 1.00 19.3 1.00 Index, LFVI) °|1|' E%
21.0 | 0.83 21.0 | 0.83 QIO SEEP/WE o] 25161 §H7 12 A8 A7 7t
2.9 o] tfgt oFg o] B E] e E g7 B 48] —Jiﬂﬁ?ﬂ%é AR Z2u slEg 18 X5 Zoky H A
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A= )40l Olelo] ET ELAL BATGANe] T VTES WA U Table dof eSS,
Table 4. Vulnerability index factor
Left levee Right levee
Factor Upstream Midstream Downstream Upstream Midstream Downstream
part part part part part part
2016 year 3.000 3.000 3.000 7.00 3.000 6.000
2055 year 2.200 2.400 4.600 6.200 2.400 4.600
a | Freeboard (m)
2100 year 0.900 1.440 1.700 4.900 1.440 1.700
High water height 0 0 0 0 0 0
b Levee crown width (m) 8 13 8 8 12 7
c Levee section ratio 0.230 0.210 0.230 0.230 0.140 0.230
2016 year 1.250 2.500 1.670 1.670 3.200 1.430
2055 year 1.110 1.400 1.250 1.250 2.500 1.250
d Safety factor
2100 year 1.000 1.250 1.000 1.000 2.500 1.000
High water height 0.910 1.250 0.830 0.830 2.000 0.830
e Raised spot length (m) 0 0 0 0 0 0
2016 year 1.150 1.100 1.110 1.108 1.040 0.110
¢ | Seepageline 2055 year 1.190 1.140 1.160 1.136 1.053 1.156
change degree 2100 year 1.220 1.160 1.210 1.180 1.060 1.204
High water height 1.260 1.190 1.220 1.272 1.067 1.273
2016 year 2.090 2.160 2.190 2.090 2.160 2.190
2055 year 2.091 2.160 2.191 2.091 2.160 2.191
g | Critical velocity
2100 year 2.091 2.161 2.191 2.091 2.161 2.191
High water height 2.093 2.162 2.193 2.093 2.162 2.193
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Table 5. Levee Flood Vulnerability Index analysis
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AJZ]4+(Levee Flood Vulnerability Index, LFVI)E 2851
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21.67,1.25,1,0.842 25+ EoHA 519t

Han river Flood water depth (m) LFVI Class Decision
16 4.3802 3 Moderately vulnerable
16.8 3.8174 2 Vulnerable
Upstream
18.1 3.0496 1 Very vulnerable
19 2.5079 1 Very vulnerable
12 6.1631 7 Very stable
12.6 4.4150 4 Medium
Left Midstream
13.56 3.7326 2 Vulnerable
15 3.0812 1 Very vulnerable
15 6.1112 7 Very stable
16.4 49167 4 Medium
Downstream
19.3 3.2741 1 Very vulnerable
21 2.3006 1 Very vulnerable
16 6.8794 7 Very stable
16.8 5.9071 6 Stable
Upstream
18.1 4.9473 4 Medium
23 2.4076 1 Very vulnerable
12 6.9974 7 Very stable
12.6 5.7525 6 Stable
Right Midstream
13.56 53114 6 Stable
15 3.9537 2 Vulnerable
15 5.7368 6 Stable
16.4 4.8710 4 Medium
Downstream
19.3 3.2264 1 Very vulnerable
21 2.2529 1 Very vulnerable
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