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Abstract

This study analyzes the socioeconomic factors that affect the causes and consequences of the damages
before and after the flood at 25 autonomous districts in Seoul and draw policy implications for reducing
urban flood damage. To select the factors, we reviewed the literature and constructed the database using
the 2011 Seoul Statistics and the CCGIS data. We then performed a correlation analysis to check the multi-
collinearity and a stepwise regression analysis to analyze the effects. The results were as follows: (1) average
gradient of region, permeability area ratio, and drainage capacity of inner basin were found to be common
factors that affect the causes and consequences of the damages before and after the flood, 2) the improvement
rate of embankment was deducted as distinct factor before the flood, and 3) the ratio of embankment area,
the number of disabled people, the area of retarding reservoir and the ratio of hospital beds were deducted

as distinct factors after the flood.
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Table 1. Indicators related to urban flood damage and background of selection

Sector Index Background of Selection Source
Total Damage Amount Due to Floods o .
Dependent o1 10 Years (KRW Thousand) Consequences by Floods : *Dependent Variable CCGIS
Variable
Ground Outflow (mm/day) Consequences by Floods : *Dependent Variable CCGIS
A Regional D f Sl . .
((;eeggage eglonal Legree of wlope The greater the slope is, the more the outflow increases, CCGIS
The wi he i i face is, the h Tl
Ratio of Road Area (%) e wider t felmpemous surface is, the more the peak efflux and CCGIS
total efflux increase
Th h is, th hly the locali ial
Ratio of Sewerage Area (%) e greater t §area is, the n}ore smoothly the localized torrentia COQIS
downpours (rainwater) are discharged,
Ratio of Pervious Area Compared to The greater the area is, the more smoothly the localized torrential —Statistics of
the Totality (%) downpours (rainwater) are discharged, Seoul City
Th h is, th he risk of flooding/i i
Ratio of Embankment Area (%) - e greater the area is, the more the risk of flooding/inundation COGIS
is prevented,
Ratio of Rain Water Piping The rain water is discharged smoothly since the rain water piping Statistics of
Installation (%) is installed, Seoul City
- ¢
Ratio of Retarding Reservoir Area (%) The greater the area is, the higher the amount of storage is, Sézglslt lgsit;
Fmba ent, Repair Ratio (%) The }}ighgr the gmbapkment repair ratio is, the more the risk of CCGIS
flooding/inundation is prevented,
Drainage Capacity of Drainage of The greater the drainage capacity is, the more the risk of
. L s . L CCGIS
Inner Basin Facility (m'/min,) flooding/inundation is prevented,
Population Density (person/ki) The hlghfer the population density is, the more the relative flooding Statlstlcs' of
damage increases, Seoul City
Settled Population (person) The thhgr the settled population is, the more the relative flooding Statlstlc§ of
Independent damage increases, Seoul City
Variable  Number of Registered Vehicle by = The more the registered vehicles are, the more relative properties Statistics of
District damage increase, Seoul City
. . . Statistics of
Number of The Registered Disabled Vulnerable Social Group Seoul City
Number of National Basic Living . Statistics of
Security Recipient Vel 9isee bl € o Seoul City
Number of Low—Income Parents . Statistics of
Family Vulnerable Social Group Seoul City
Number of Senior Citizens Aged More . Statistics of
1 it
than 65 Vulnerable Social Group Seoul City
. . Statistics of
Population Aged Less than 13 Vulnerable Social Group Seoul City
Number of Houses Constructed Prior The more decrepit the houses are, the more they are vulnerable Statistics of
to 1979 to flooding, Seoul City
Fiscal Self—Reliance Ratio (%) Upon octcurrence of flooding damage, the public ability to cope with Statlstlc§ of
economically Seoul City
Rate of Number of Beds in Medical . . . . Statistics of
Facility Per Person (%) Medical ability to cope with flooding damage Seoul City
. . . ) . - . . Statistics of
Ratio of National Pension Benefit(%) Personal economic ability to cope with flooding damage Seoul City

Number of Social Welfare Facility

Support for the vulnerable group upon occurrence of flooding damage

Statistics of

Seoul City
S A= AREEAE Q)] BAS S8l maidAl o] R ARt SAEHEAS st o, B4
DFINE AAGE S FHUSE, T o) F] M TEBAA BFS FE ASS FH )
TEOIAE 104z Zpof| gt F Tl S F48 ol TR 7F9] Pearson “JHEAlS AAISIGITE AT
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Table 2. Socio-economic factors analysis indicators for damage causes and consequences before and after flooding

Sector Indicators
Depe'n dent Ground Outflow
Group Variable
Prior to Average Regional Degree of Slope, Ratio of Road Area, Ratio of Sewerage Area, Ratio of Pervious
Flooding Independent Area Compared to the Totality, Ratio of Embankment Area, Ratio of Rain Water Piping Installation,
Damage Variable Ratio of Retarding Reservoir Area, Embankment Repair Ratio, Drainage Capacity of Draige of Inner
Basin Facility
Depep dent Total Damage Amount Due to Floods over 10 Years (KRW Thousand)
Variable
Average Regional Degree of Slope, Ratio of Road Area, Ratio of Sewerage Area, Ratio of Pervious
Group Area Compared to the Totality, Ratio of Embankment Area, Ratio of Rain Water Piping Installation,
After Ratio of Retarding Reservoir Area, Embankment Repair Ratio, Drainage Capacity of Drainage of Inner
Flooding Independent  Basin Facility, Population Density, Settled Population, Number of Registered Vehicle by District, Number
Damage Variable of The Registered Disabled, Number of National Basic Living Security Recipient, Number of Low—Income

Parents Family, Number of Senior Citizens Aged More than 65, Population Aged Less than 13, Number
of Houses Constructed Prior to 1979, Fiscal Self—Reliance Ratio, Rate of Number of Beds in Medical
Facility Per Person, Ratio of National Pension Benefit, Number of Social Welfare Facility
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Table 3. Result of pearson correlation analysis: correlation coefficient with the settled population

Number of Registered

Number of The Registered Number of Senior Citizens

Population Aged

Sector Vehicle by District Disabled Aged More than 65 Less than 13
Settled 0.826" 0.857" 0.796" 0.930"
Population

*% Correlation Coefficient Critical Values for 0,01 Significance Levels
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Table 4. Analysis of urban socio-economic factors that affect damage causes prior to flooding

Adjusted

Non—Standardized Path

Standardized

Sector g Coefficients Path Coefficients { yalue p value
B Standard Error B

Invariable .340 .026 13,221  .000
Average Regional Degree of Slope 012 .002 836 4991 000
Ratio of Pervious Area Compared to the Totality 587 .363 113 539 3.217  .005
Drainage Capacity of Drainage of Inner Basin Facility .000 .000 1320 2.340 .030
Embankment Repair Ratio 125 057 297 2.189 041
*Dependent Variable = Ground Outflow
R*2 07852 ‘Z5a]a|H o] tjslo] 78 5%2] Awe ghd, S0 el FRRacloz ARTleE o
S 2 9SO 4 sk wjsft GaEacle

weha] Aol S5 T o] F 214 - B4
3 5 4= el 7P B RS nlAE ae
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A A Folut Aol SL/FO:“

8] ZAEQRTIE Uehls AmeA S5

5ol 5 9 2

] 7\/\45]
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42 o 9 - 24 EJ’SHOH e L VA A A9, et 9 AsIEe] AB2 e
& 7 Ak = 3 Yoy o]e] ApEAQl sl FRFAIE
BAAT F Ogeld Al BRANE, Y = 2 5 g
H] FHAE] YA e 5 o] FUsH o oAy o] o] ARHAME fpA A
=S ofs & HeldAY A - & AR Iell 52 Al s Aol 2 AR B A o]
A A AE AR FaesE W oHlesE 50l gt A9 S ApdA 2l el dnt FFAEe]
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WS HolFE ANeta & 4 9lom, B3 B4k FHoplEo) S SHS Nt AEAQ w8
I s A B HAEO] Y ARk vk I FEAER = 5 Uk
Sh= ¥kl & 4= 9l Aot HAZ Bl =AY S A A - 39 wsfdel o
Table 5. Analysis of urban socio-economic factors that affect damage consequences after flooding
Adi Non—Standardized Path Standardized
Sector dJ;E szted Coefficients Path Coefficients ¢ yalue p value
B Standard Error B

Invariable —13872795  3622079.2 —3.830 .001
Average Regional Degree of Slope 1945392.4  279075,773 1,423 6.971 000
Ratio of Embankment Area —1732305 370170,958 -1.071 -4.680 .000
Ratio of Pervious Area Compared to the Totality — 47564525 10440012 117 4,556 000
Number of The Registered Disabled ’ 522,069 129.695 621 4.025 001
Drainage Capacity of Drainage of Inner Basin Facility —65740,563 16419,152 —.586 -4,004 001
Ratio of Retarding Reservoir Area 722906.229 208784 .625 698 3.462 .003
Rate of Number of Beds in Medical Facility Per Person —-3969156 15504464 —.324 -2.560 .021
*Dependent Variable = The Cost of the Flood Damage for 10 Years
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