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ABSTRACT

Urban climate resilience, which involves transforming cities to adapt to climate change, has gained significant attention in
recent years. Although previous research has explored urban climate resilience, the inherent complexity and constant evolution
of urban environments present challenges for quantitative approaches. This study focuses specifically on 'heavy rain' — the
most damaging climate event — and 'green infrastructure,’ a crucial component of urban climate resilience. It introduces a
conceptual framework and a quantitative evaluation methodology based on supply and demand metrics. The study posits that
urban climate resilience can be enhanced as the supply of green infrastructure increases relative to demand. Demand is
evaluated through factors such as precipitation, topography, land cover, and population characteristics, enabling simulations
of changes due to future climate and socioeconomic shifts. Supply, on the other hand, is evaluated based on the type and
area of green infrastructure, allowing the methodology to account for efforts to expand or enhance green infrastructure. The
pilot application of this methodology to Suwon City, Gyeonggi-do, revealed that 43.8% of the entire area had insufficient
supply compared to demand (indicating low climate resilience), and this was particularly pronounced around the Gosaek and
Mangpo stations in the southern region. The study demonstrated that the calculated climate resilience values accurately

reflected the actual urban space and the historical or potential damage from heavy rain.
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Fig. 3. Flow of analysis
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Table 1. Types and weights of green infrastructure

Green infrastructure type Weight Land cover map (code)
Forest 1 Broad-leaved forest (310), Coniferous forest (320), Mixed forest (330)
Natural GI Grassland 1 Natural grassland (410)
Water 1 Inland water (710), Ocean (720), Inland wetland (510), Coastal wetland (520)
Urban parks
. 0.8 Constructed Grassland (420)
Parks and (medium to large)
semi- natural Urban parks (small) 0.6 Constructed Grassland (420)
urban GI _ Rice paddy (210), Field (220), House plantation (230), Orchard (24), Other
Argricutural Land 0.4 .
plantations (250)
Potential GI Barren 0.5 Natural Barren (610), Constructed Barren (620)

Table 2. Evaluation system of green infrastructure considering climate resilience

Categories Index/Indicator Data Source
spIr'
Precipitation MKPRISM KMA, 2018
R80 mm’
Flooding possibility Flood map MOE, 2023
Spatial
o Mean slope DEM SRTM, 2014
Demand characteristic
Impervious surface ratio Land cover map MOE, 2020

Total population

Population Vulnerable population (age®) SGIS Statistics Korea, 2021

Vulnerable population (business type®)

Green Quantity of green infrastructure
Supply . Land cover map MOE, 2020
infrastructure Quality of green infrastructure

1. SDII=, PR,; is the daily precipitation amount on wet days in period j, W is number of wet days in j
2. Annual count of days when precipitation amount = 80 mm (80 mm is a defined threshold)

3. Under 16 or Over 65

4. Manufacturing, wholesale and retail, watermelon and restaurant industry, agriculture, forestry and fisheries

o A Jd7Ex=et HAAS vlge HYstAt V1% ¢ B, o 3 S, sl Het SAR
A3}t Fopgo A AFoA F AP B IRl $E YY5kth(Han et al, 2020; Lee et al., 2017).

UAE 9o 7 g85}3l Qloj(Cho and Kim, 2015; Lee
et al,, 2019), & AT A AZPE F AT, S A+
e vhdstalnh. B3 FAATOEA AY 7] 164
ola} W 654 o)A QAFFE(Kim et al., 2013, Kim J et 2845 2L 702 AN T, P A
al., 2020; Lee et al., 2016), AtFA| 83 7|2o08L A%
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