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ABSTRACT

Biotope map is a high-resolution ecological information map that reflects environmental and ecological characteristics and
values, and can be used as basic data for sustainable urban management. Its utilization for establishment of urban planning
is encouraged nationally, but such action has been rarely implemented. In this study, vulnerability assessment in urban thermal
environments of Suwon was conducted based on a biotope map. For the vulnerability assessment, 17 indicators for
exposure-sensitivity-adaptability were constructed and utilized based on existing studies related to thermal environments such
as heat waves and urban heat islands. As a result of the analysis, the regions belonging to the urban biotope showed a higher
overall vulnerability than the green biotope regions. Among urban biotope, higher vulnerability was found in manufacturing,
residential and commercial areas with high floor-area ratio and impermeable area ratio. In the unit of administrative districts,
Paldal-gu, which has the highest ratio of residential and commercial regions, showed the highest overall vulnerability. Thermal
vulnerability clearly depended on the distribution of biotope type, even within the same administrative district. In conclusion,
an efficient policy and budgeting regarding the thermal environment of urban city should be implemented in consideration
of its biotope type and inner driving factor. This study has a meaning in that it could support the establishment of practical

and efficient urban and environmental planning to improve thermal environments based on high-resolution biotope map.
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Legend
[ Administrative district

Residential area

Commerdal area
B commerdalgresidential area
I pubiic use area
[ public processing facility
I wmanutacturing area
I vronsporation taciny
Spedal purpose area
B river
Wetland
B forest
Grass
Agricultural area
Landscape green area IO

Bare area

Fig. 1. Level 1 biotope map & administrative
districts of Suwon
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Table 1. Biotope type classification of Suwon

Division Level 1 Level 2
Residential area (R.A.) detached house area; apartment house area
Commercial area (C.A.) commercial area
Commercial & residential area (C.R.A.) commercial & residential area

. educational facilities; administrative agency; hospitals and
Public use area (P.U.A.)

Urban nursing institutions; cultural heritage
biotope . . . water related facilities; waste related facilities; energy related
Public processing facility (P.P.F.) .
facilities
Manufacturing area (M.A.) large scale, small scale manufacturing area, factory
Transportation facility (T.F.) railroad; road; parking lot
Special purpose area (S.P.A.) military facilities; construction sites
River (R) natural river; artificial river; farm waterway
Wetland (W) artificial wetland
Forest (F) natural forest; artificial forest; shrub vegetation area
Green o
. Grass (G) natural grass; artificial grass
biotope
Agricultural area (G.A.) rice paddy; dry field; orchard; nursery field
Landscape green area (L.G.A.) park; green area; botanical garden
Bare area (B.A.) abandoned land
100% i
= _ Residential area
920% - m Commercial area
20% m Commercial&residential area
W Public use area
70% _ - M Public processing facility
60% ® Manufacturing area
W Transporation facility
5036 u Special purpose area
40% W River
= Wetland
30% m Forest
20% Grass
Agricultural area
10% Landscape green area
0% H Bare area

Gwonseon-gu Jangan-gu Paldal-gu Yeongtong-gu

Fig. 2. Distribution status of biotope in each administrative districts of Suwon
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Fig. 3. Standardized factors for vulnerability assessment of thermal environment in Suwon
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Fig. 3. Standardized factors for vulnerability assessment of thermal environment in Suwon (Continued)
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Table 2. Thermal vulnerability assessment indices
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Division Index Reference Data source
Kim and Eum, 2018;
Land surface temperature https://earthexplorer.usgs.gov/
Cho et al, 2015
Kim and Eum, 2018; MOLIT, 2018; .
Heat wave days http://www.climate.go.kr/
Lee et al, 2013
. . Kim and Eum, 2018; MOLIT, 2018; .
Exposure  Tropical night days http://www.climate.go.kr/
Lee et al, 2013
. Cho et al, 2015;
Impermeable area ratio Suwon (2019)
Oh and Hong, 2005
. Cho et al, 2015; .
Floor area ratio http://map.ngii.go.kr/
Oh and Hong, 2005
. Kim and Eum, 2018; MOLIT, 2018; 3
Elderly population http://map.ngii.go.kr/
Cho et al, 2015; Lee et al, 2013
Ffant fati Kim and Eum, 2018; MOLIT, 2018; htt-// i oo kt/
nfant population Cho et al, 2015 p://map.ngii.go.kr
Kim and Eum, 2018; MOLIT, 2018;
o Senior lives alone Cho et al, 2015; http://stat.suwon.go.kr/
Sensitivity
Lee et al, 2013
Kim and Eum, 2018; MOLIT, 2018;
Social assistance recipients Cho et al, 2015; http://stat.suwon.go.kr/
Lee et al, 2013
. . Kim and Eum, 2018; .
Deteriorated housing http://map.ngii.go.kr/
MOLIT, 2018
. . MOE, 2016; n .
Ecological area ratio MOE(Ministry of Environment)
Oh and Hong, 2005
Cho et al, 2015; .
Forest age class http://fgis.forest.go.kr/
Oh and Hong, 2005
. Cho et al, 2015; .
Forest diameter class http://fgis.forest.go.kr/
Oh and Hong, 2005
Adaptation -
. Kim and Eum, 2018; Lee et al, 2013;
Distance from green area Suwon (2019)
Cho et al, 2015
. . Cho et al, 2015; Kim and Eum,
Distance from water bodies Suwon (2019)
2018; Oh and Hong, 2005
Distance from welfare facilities Eum, 2016 http://map.ngii.go.kr/
Distance from medical facilities Eum, 2016; Lee et al, 2013 http://map.ngii.go.kr/
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Fig. 4. Maps and box—plots of vulnerability assessment elements in Suwon
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