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Abstract

Vulnerable population should be considered in the design of effective disaster and safety polices because
they are relatively more exposed but less resilient to damage from disasters. This study examined the
spatial relationship among disaster risk, vulnerable population and response capacity for the cases of heat
wave and inundation. The results were as follows. First, it was confirmed that the distributional characteristics
of vulnerable population and their sensitivity of disaster risks were different by region. Second, spatial
inequality was observed for vulnerable populations who are more exposed to disaster risk. These results
suggest that spatial data and planning should be used to design disaster and safety policy, focusing on
the elimination of “blind spots”. This study was meaningful in that it focused on reducing vulnerability
and improving resilience for vulnerable population. The findings of this study are expected to help determine
policy priorities and contribute to providing a foundation for “disaster safety justice”.
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Table 1. Source of data

Division Unit Source
Elderly 100*100m Grid map.ngii.go.kr
Vulnerable Infants 100*100m Grid map.ngii.go.kr
groups Elderly living alone Census output Area(polygon) kosis.kr
Vulnerable Residents of the lowest land price 100¥100m Grid map.ngii.go.kr
people to Vulnerable facilities Old building Individual buildings (polygon) map.ngii.go.kr
disaster Rice paddy & farm Polygon https://egis.me.go.kr/
Vulnerable Safety service exclusion area Polygon network analysis
Areas with many residents 100*100m Grid map.ngii.go.kr
Landslide hazard areas Polygon http:/fgis.forest.go.kr/
Green space Polygon https://egis.me.go.kr/
i Cooling centre Point www.data.go.kr
Disaster response - — — -
Temporary housing facility for victims Point www.data.go.kr
Flooded shelter Point www.data.go.kr
Table 2. Current status index of vulnerable population
Division Index Source Base Year
Ratio of national basic livelihood security recipients(%) Ministry of health & welfare 2016
Ratio of unemployment(%) Statistics korea 2016
Ratio of foreigners(%) Statistics korea 2017
Socio- Ratio of multicultural families(%) Statistics korea 2017
economic differences Ratio of the number of single parent household .
members(fathertunmarried child)(%) Statistics korea 2017
Ratio of the number of single parent household .
members(mother+unmarried Child)(%) Statistics korea 2017
Ratio of female-headed households(%) Statistics korea 2017
Ratio of children under 15years of age(%) Ministry of the interior and safety 2017
Biological ifferences Ratio of elderly over 65years of age(%) Ministry of the interior and safety 2017
Ratio of disabled people(%) Ministry of health & welfare 2017
Regional differences Per capita local tax(won) http:/lofin.mois.go.kt/ 2017
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Table 3. Analysis method for ‘disaster risk-vulnerable population-response capacity’

) Disaster risk Vulnerable population )
Disaster Classif S—" Response capacity
type Data asstie Exposure UMD \rulnerable facilities Vulnerable areas (System, Facility, Zone)
ation groups
high surface ) .
Heat wave heat map past temperature Socio- -old building e paddx & farm. green space
(polygon) arcas economical -safety service exclusion areas | -cooling centre
ndat weak and - " o
Inunda | iundation inundation trace service old building -areas with many residents | temporary housing
. trace map | past lusi . . -landslide hazard areas facility for victims
tion areas exclusioner | _industrial complex . .
(polygon) -safety service exclusion areas | -flooded shelter
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(Ratio of national basic livelihood
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(Ratio of elderly over 65years of age)

Figure 1. Vulnerable population distribution in chungcheongbuk-do

Table 4. Sensitivity rank

(Ratio of disabled people)

(Per capita local tax)

ren under 15years of

. . B Okd Jemg | . ] ;
Index e 9% | Jocheonsi Yeong pyeong- . € vang:
i si gn gn | dnggn | o gn gn gn gn
Ratio of natipnal b2.151.c livelihood 1 6 7 10 5 7 3 ) 10 4 9
security recipients
Ratio of unemployment 11 9 4 3 2 7 10 5 8 1
Ratio of foreigners 6 9 2 4 5 3 10 8 11 1
Ratio of multicultural families 1 3 2 7 8 6 10 4 11 5
Ratio of the number of single parent
household members 9 6 7 5 4 3 11 8 2 10 1
fathertunmarried child)
Ratio of the number of single parent
household members 11 9 8 3 4 5 10 7 1 6 2
(mother+unmarried child)
Ratio of female-headed households 7 8 4 10 5 11 3 1 9 2 6
Ratio of children under 15years of age 10 7 6 3 5 4 11 9 1 8 2
Ratio of elderly over 65years of age 1 4 6 11 7 9 2 3 10 5 8
Ratio of disabled people 1 4 6 9 11 7 3 2 10 5 8
Per capita local tax 3 6 5 8 9 11 7 1 10 2 4
Total(Rank) 61(8) 71(5) 57(9) 73(1) 65(6) | 73(1) 72(3) 63(7) 70(5) 72(3) | 47(10)
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Figure 2. Vulnerable population distribution in cheongju-si
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Figure 3. A drawing overlaid with ‘disaster risk-vulnerable population’ in cheongju-si(heat wave)
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Figure 4. A drawing overlaid with ‘disaster risk-response capacity’ in cheongju-si(heat wave)
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