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Assessment of Potential Flood Damage Considering Regional Flood Damage Cycle
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Abstract

Recently, flood has been increased due to climate change resulting in numerous damages for humans and properties. The main objective of this study was
to suggest a methodology to estimate the flood vulnerability using Potential Flood Damage (PFD) concept. To evaluate the PFD at a spatial resolutions
of city/county units, the 19 representative evaluation indexing factors were carefully selected for the three categories such as damage target (Fpr), damage
potential (Fpp) and prevention ability (Fpa). The three flood vulnerability indices of Fpr, Fpp and Fpa were applied for the 162 cities and counties in Korea
for the pattern classification of potential flood damage. It is expected that the supposed PFD can be utilized as the useful flood vulnerability index for

more rational and practical protection plans against flood damage.
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Fig. 1 Evaluation procedure for the potential flood damage
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Table 1 Classification of flood damage factors

Category Index Source Reference year
° Population density (Fep) 2010
o Ratio of elderly population (Feer) 2010
Damage target |° Ratio of farm population (Feer) KoSIS 2010
(For) ° Ratio of basic livelihood security population (Fesr) 2010
° Cultivated area (Fca) 2013
° Forest area (Fra) 2013
° Stream area (Fsa) KOSIS 2013
o Impervious ratio (Fir) KOSIS 2013
~|°Natural disaster hazardous areas (Fnra) nDIC™ 2014
Damag((eF:SSS|b|I|ty ° Flood damage assessment (Frp) Annual report on disasters 2004-2013
> Precipitation (80mm/hr) (Fe) Kma™ 2011-2013
° Probability precipitation (10year) (Fpp) KPFDS
° Farmland inundation area (Fia) Annual report on disasters 2004-2013
o Ratio of Sewerage Installation (Fpr) Statistics of sewerage 2013
o Benefitted area by irrigation facilities (Fea) Statistical yearbook of land and 2014
Prevention ability |° Number of reservoir (Fr) water development for 2014
(Fea) > Number of pumping station (Fye) agriculture 2014
> Number of medical institutions (Fxw) KOSIS 2013
° Financial independence rate (Frr) KOSIS 2013

" Korean statistical information service (KOSIS)
National disaster information center (NDIC)

" Korea meteorological administration (KMA)

" Korea precipitation frequency data server (KPFDS)
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Fig. 2 Grouping concept of potential flood damage

Table 2 Direction of flood control measures by groups (Kim and Kim, 2003; Kim, 2004; Park, 2006; Song, 2012)

Group

Direction of flood control measures

A This group requires the strengthening of the flood prevention facility and focus on the structural measures for flood prevention,

B o
to group A

This group requires the strengthening of the flood prevention facility but to be considered the regional conditions compared

This group requires the establishment of the flood prevention facility but non—structural measures and flood safety measures
considering the regional conditions are needed rather than structural measures,

D This group requires the flood safety measures considering the regional conditions,

This group requires the establishment of the flood prevention facility and increase of the flood control, but needs to be
considered the structural and the non—structural measures in parallel,

F This group requires the establishment of the flood prevention facility but non—structural measures should be prioritized,

This group requires the focus on non—structural measures for flood control,

T

This group requires the flood safety measures and the eco—friendly projects in parallel,
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Table 3 Correlation coefficient and weighting factor in flood damage factors

Category Factors Correlation coefficient Weighting factor
° Population density (Fep) 0.53 0.17
° Ratio of elderly population (Fepr) 0.50 0.16
Damage target |° Ratio of farm population (Feer) 0.62 0.20
(For) ° Ratio of basic livelihood security population (Fasr) 0.45 0.14
o Cultivated area (Fca) 0.64 0.20
o Forest area (Fra) 0.40 0.13
o Stream area (Fsn) 0.22 0.08
o Impervious ratio (Fir) 0.45 0.17
e Natural disaster hazardous areas (Fia) 0.42 0.16
Damag(?F;:SSSmmty ° Flood damage assessment (Fep) 0.57 0.21
° Precipitation (80 mm/hr) (Fer) 0.37 0.14
> Probability precipitation (10year) (Fep) 0.28 0.10
° Farmland inundation area (Fn) 0.37 014
° Ratio of Sewerage Installation (For) 0.50 0.17
o Benefitted area by irrigation facilities (Fsa) 0.51 0.18
Prevention ability |° Number of reservoir (Fyr) 0.55 0.19
(Fea) o Number of pumping station (Fye) 0.46 0.16
> Number of medical institutions (Faw) 0.31 0.1
° Financial independence rate (Frr) 0.52 0.18
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Fig. 3 Regional pattern classification of damage target
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Fig. 4 Regional pattern classification of damage possibility
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Fig. 5 Regional pattern classification of prevention ability
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Table 4 Calculating the upper/lower 5th of potential flood damage

1st 2nd 3rd 4th 5th
Upper deongbuk 0.85 Jeonnam 0.83 \{eonnam 0.78 Gyeongbuk 073 Gyeongbuk 073
Damage Uiseong—gun Goheung—gun Sinan—gun Yeongyang—gun Bonghwa—gun
target i i i i
g Lower Gyeonggi -85 Gyeongg|l 151 G.yeongg|. 150 Gyeongg{ 146 Chungnam' 146
Gwacheon—si Anyang-si Uiwang—si Gunpo-si Gyeryong—si
J G Jeonbuk
Upper|  Seoul 123|  oOMM 1 093] Jejuisland | 0.80| YoorInAM | g 7g|  SEOMOUK g 6p
Damage Goheung—gun Namhae—gun Gunsan—si
ossibilit
p y Lower Gangwon‘ ~100 Gyeongbuk 004 Gangwon —0.88 Gyeongbuk —084 Gyeongbgk ~0.80
Sokcho-si Gyeongsan—si Goseong—gun Ulleung—gun Gumi=si
Gyeongbuk Gyeonggi Gangwon Gyeonggi Gyeonggi
i 4.44 17 1 1.31 1.2
Pre\t/)gl:tlon Upper Ulleung—gun ’ Gwacheon—si 13 Taebaek—si .56 Guri—si 3 Uijeongbu—si 29
ability
Lower Ulsan -0.74 Daegu -0.73 Incheon -0.67 Busan -0.67 Gwangiju -0.66
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Fig. 6 Regional pattern classification of potential flood damage
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Table 5 Results of group for potential flood damage
A C D E B G H SUM
Metropolitan Gity 1 0 0 0 1 4 9
Gyeonggi—do 1 1 2 0 4 1 1 1 31
Gangwon—do 2 7 2 1 0 3 2 1 18
Chungcheongbuk—do 4 1 2 1 0 1 2 1 12
Chungcheongnam—do 0 0 10 1 0 1 2 1 15
Jeollabuk—do 3 3 6 0 0 0 2 0 14
Jeollanam—do 6 6 1 0 1 1 1 22
Gyeongsangbuk—do 0 6 0 12 0 1 0 4 23
Gyeongsangnam—do 3 0 5 3 0 0 1 18
SUM 20 24 33 19 5 18 30 13 162
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