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Evaluating and Improving Urban Resilience to Climate Change
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Abstract : As the damage caused by the abnormal climate due to climate change is increasing, the
interest in resilience is increasing as a countermeasure to this. In this study, the resilience of Suwon
city was examined and the plan to improve the resilience were derived against climate impacts such
as drought, heatwave, and heavy rain. Urban resilience is divided into social resilience (e.g.

vulnerable groups, access to health services, and training of human resources), economic resilience
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(e.g. housing stability, employment stability, income equality, and economic diversity), urban

infrastructure resilience (e.g. residential vulnerability, capacity to accommodate victims, and sewage

systems), and ecological resilience (e.g. protection resources, sustainability, and risk exposure). The

study evaluated the urban resilience according to the selected indicators in local level. In this study,

the planning elements to increase the resilience in the urban dimension were derived and suggested

the applicability. To be a resilient city, the concept and value of resilience should be included in

urban policy and planning. It is critical to monitor and evaluate the process made by the actions in

order to continuously adjust the plans.

Keywords : Climate resilient cities, Extreme events, Climate change adaptation, Green infrastructure
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Table 1. Potential climate impacts in Suwon
Future climate vulnerability
Drought Heat wave Heavy rain
) Period Long-term Medium and long term Short and medium term
D;z:iger Size Large Medium or Large Medium or Large
Potential Victims Large Large Medium
Representative « Hydrological imbalance area | Defective housing area ’ Est\:znrrllver basin and mountain
damage area Y g * High density area

* Inefficient infrastructure

* Lack of water resources /
depletion

* Migration from rural areas

* Food shortages and high food
prices

Potential impact
in urban area*

* Increased demand for cooling
energy

* Atmospheric deterioration

* Heat island phenomenon

* Increased fire risk

* Reduced food production

* Water quality problems (algae)

« Elderly, infants, & poor people

* Increased risk of flooding

* Increased risk of landslides

* Soil subsidence and soil erosion

« Infrastructure damage

* Negative impact on water
quality

« Increased waterborne infection,
disease, and death

*» Migration from rural areas

» Stable and safe drinking water

supply during drought
Potential climate impact | + Contingent water supply
in Suwon** * The number of dry days in urban

area is increasing seriously,
especially for Paldal-gu

* Average temperature in August
rising about 2 °C in the 2040s
compared to the 2000s

* Increase the number of days of
extreme heat

* In Jangan-gu, there is a
relatively low influence of
heatwave because of mt.
Gwanggyo

+ Annual precipitation will be
increased rapidly from 1300mm
to 2800mm in 2040s

* Areas with high Urbanization
like Yengtong-gu need to
respond to urban flooding

« Areas near the forest should be
prepared to landslides

*Kim et al.(2016) and **KMA(2012) modified
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Table 2. Evaluation indicators of Urban resilience
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Indicator

Reference

Vulnerable people

Non-vulnerable age (5~65 ages)

Cutter 2008; Burton 2012;
Kang 2013; Cutter et al. 2014

Non-special needs

Burton 2012; Kang 2013

Natives (speak Korean well)

Mayunga 2009; Burton 2012;
Cutter et al. 2014

Social
1 . . Mayunga 2009; Burton 2012;
Resilience yung ’ ’
Social capital NGOs Cutter et al. 2014
. . . Mayunga 2009; Burton 2012;
Medical care capacity hospital beds Kang 2013; Cutter et al. 2014
Fuman capital Scientific research. and development Mayunga 2009
services
. - . . . Mayunga 2009; Burton 2012;
Housing stability Owner-occupied housing units Cutter ct al. 2014
. Mayunga 2009; Burton 2012;
Economic Employment stabilty Employment rate Cutter et al. 2014
Resilience Equal income Women employment rate Burton 2012
SMEs Compared to Large Enterprises Burton 2012; Cutter et al. 2014
Economic diversi il-regi i
ty Large retail .reg.lonfil geographic Burton 2012
distribution
Housu'lg StOCk. Year of built housing Burton 2012; Kang 2013; Cutter et al. 2014
construction quality
Temporary shelter . Mayunga 2009; Kang 2013; Cutter et al.
Urban-based availability Cooling center 2014
(Infras.tr.'ucture) Sewerage coverage rate Great London Authority 2011
Resilience
Disaster(Flooding) Great London Authority 2011; Linnean
Response Storm Sewer Systems Solution 2013
Year of installation for Sewerage Great London Authority 2011
Forest area Burton 2012; Kim 2015
Protected resource - - -
Natural flood buffers / river corridors Burton 2012; Cutter et al. 2014, Kim 2015
Ecological Urban park Kim 2015
Resilience Reduction of risk Green area Kim 2015
€xposure farmland area Burton 2012
Permeable pavers Han 2016
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Figure 1. Social resilience in Suwon
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Figure 2. Economic resilience in Suwon
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Figure 3. Urban-based resilience in Suwon
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Figure 4. Ecological resilience in Suwon
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Table 3. Current policy and future policy for Urban resilience in Suwon

Indicator

Current policy

Future policy

Vulnerable people

Non-vulnerable
age(5~65 ages)

- Manage the health of vulnerable
groups

- Support the elderly for social
participation

Non-special needs

- Support the low-income disabled

- Manage the vulnerable groups
during climate disaster

- Conduct evacuation training for the
vulnerable

Natives (speak |- Operate the Multicultural family
Social Korean well) support center
Resilience N icipati
Social capital NGOs - Support for NGOs Expand the participation of NGOs
in governance
Medical care . - Introduce large hospitals
capacity Hospital beds considering accessibility
. Scientific research | _ Operate the start-up support - Utilize human resources through
Human capital and development S Lo
. center cooperation with research institutes
services
Housing stability Owner.—occupled - Secgrg housmg stability by
housing units realizing housing welfare
Employment . - Ensure employment stability by
stability Employment rate |- Operate the job support center creating high quality jobs
- Secure stable household income
through introduction of living
) Faual income Women - Operate the job support center wage system
ECO_H_OmlC q employment rate | for woman - Secure childcare policy and social
Resilience safety net for supporting female
labor participation
- Reduce reliance on large
SIli/I Es Compared to | Support the start-up and SMEs | companies and support
arge Enterprises " .
Economic diversity competitive small companies
Large retail-regional - Prepare support system for SMEs
geographic - Activate the local economy - Support entrepreneurship activities
distribution for college students and graduates
- Renovate old houses through urban
regeneration
- Actively introduce green building
. - Old-age house improvement certification system (climate-
Housing stock . . Lo . ; o
. .| Year of built housing | - residential environmental friendly building)
construction quality . .
improvement - Introduce rooftop greening for
cooling of buildings
- Increase heat resistance and
permeable flooring
(F;?artl:;atsfd) - Secure evacuation facilities and
nfrastructure . .
. . infrastructure in the event of a
Resilience Terr;{)/(;ir;rgi 1sihelter Cooling center  |” giet;?te the shelter and cooling disaster
ty - Operate effective shelter and
cooling center
Sewerage
coverage rate - Install sewage and storm drains
Disaster (Flooding) Storm Sewer . . -Exp aI.ld stormwater management
Response Systems - Install classified pipes capacity
- Install rainwater infiltration
Year of installation facilities

for Sewerage
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Table 3. Continue

Indicator Current policy Future policy
Forest area - Forest management Make Utban forest for urb
; - Make Urban forest for urban
Protected resource | Natural flood buffers | - Management of river .
. . climate control and ecosystem
/ river corridors embankment

Ecological Urban park
Resilience G
Reduction of risk reen arca
exposure Farmland area

- Manage invasive alien species

- Promote public space greening
project

- Introduce climate-resistant species

- Urban park and green spaces

- Control micro-climate and

Permeable pavers | - Install rain-garden heatwaves
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