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ABSTRACT

Climate change is the biggest risk facing many cities today due to extreme weather phenomena such as heat waves,
droughts and floods. Achieving future sustainability in despite the risks associated with climate change is the goal of climate
change adaptation measures and technologies. Among climate change adaptation measures seeking to decrease climate risk,
some may cause mal-adaptation that undermines sustainability in the long-term. However, there is a lack of research on
assessment of the sustainability of adaptation policies. Therefore, this study develops a methodology for assessing the
sustainability of climate change adaptation measures and technologies and examines the degree of sustainability of widely used
adaptation measures and technologies. The developed sustainability evaluation tool consists of 90 indicators in the social,
economic, ecological and governance dimensions and is based on semi-quantitative assessment. Sustainability evaluation of
52 adaptation measures in disaster, health, land and infrastructure, and coastal sectors revealed that sustainability impact scores
of the disaster sector were relatively higher than those of other sectors. Most measures scored high in the social dimension,
while the economic and ecological dimensions showed a significant impact on the total scores of measures. This sustainability
assessment methodology for assessing adaptation measures and technologies is expected to supplement the current priority

assessment based on risk-reduction effects, urgency, feasibility and cost.
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Table 1. Sustainability evaluation indicator
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L3} Zth WA, 1227] K-SDGs A RS ARB|EE 517,
A 2170, A= 1870, AWAA 2570, &2 671, &3} 174
2 ERollon, 122719 A& 9] SDAGO|A &&=+
107]9] A RS F7FetAtt. S7HE AR ALFEE 174
(At B4, A RE 270247 WiEs A5, 2
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A ZZAo| 1 okt FEAF, RUEY 9 HIHY £
d, 1 54 HAYS &8 9 ZEuS 3} A"
A9 At B4, o] gt R Wy A8, AF
o Ao g A4 93 A8, 7|8 5E&Y ¢ 2T
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2 EFAA 47 FEOZ Aot om, 132709 A%
£ BopFAY AR, 8754, 35S 1) 120
N2 Z4skar AFs] 5370, AA] 1970, el 197], A
29702 Bkt

g /AR =E2 AE AnET 7| Hst
- 71&te] AA gl diet FE7F 9 AR JERA
£ A AERARE 20199 29 o F B3 IEY
EXA} O AERARE 3 AAStT AERAL
SHA 9 AFF] SARRF 249, 35U 12902 A
ZAbeaL, B AR ST 53 Hk
o] uj%- =t} 1: Aol wi¢- Wrh) 7|wre] &

l

A=

2423 39 o4 AAN F5E ek AES
2313, ol% AR} AR whgoR A e &
AA Table 13} o] AES SFstert.

Sector Theme

Indicator

1.1

Reducing the proportion of the poor population below the OECD average

. Reducing poverty and building a social 1.2

safety net

Strengthening the provision of basic social services for the poor and the
vulnerable

1.3

Reduce the exposure of the poor and the vulnerable to economic, social,

and environmental shocks and disasters, and strengthen resilience

2.1

Ensure access to food

Society 22

To increase farm household income (diversify farm household income
sources and expand management safety net, etc.)

2.3

Building a sustainable food production system

. Sustainable Agriculture and Food

Security

2.4 Maintaining genetic diversity of native and wild species of seeds, crops and
livestock

2.5 Stabilization of the food market (reduction in price volatility of food crops)

2.6 Ensuring the nutritional quality of food

Journal of Climate Change Research 2021, Vol. 12, No. 1
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Society

Management of risk factors for chronic diseases and expansion of health
protection

32

Promote mental health and prevent substance abuse

33

Prevention of death and physical injury due to various personal accidents

such as traffic accidents

34

Infectious disease prevention and management

3. Ensure healthy life

35

Protecting and promoting maternal/infant/child health

3.6

Protecting and promoting elderly health

3.7

Reduction of death and disease caused by pollution of hazardous chemicals,
air, water, soil, etc.

3.8

Overcoming low birthrate and preparing for an aging population

39

Medical security through expansion of public health care services

4.1

Ensure equal access to education and vocational training for the vulnerable

4. Education promotion

4.2

Providing opportunities for all people to acquire knowledge and skills for
sustainable development (education on human rights, sustainable
development, gender equality, global citizenship, respect for cultural

diversity, etc.)

43

Provide a safe and effective learning environment for all learners

44

Securing sufficient financial support and manpower for quality education at
all levels of education

5.

—_

Guaranteed access to housing by providing various residential areas

(economically burdenable price, basic service)

52

Improvement of old residential environment

53

Ensuring access to the transportation system and expanding sustainable

transportation (public transportation, etc.)

5. Creating comfortable living environment

5.4

Reinforcement of participatory and integrated planning/management
capabilities for residential areas

5.5

Reduction of negative environmental impact of cities (air quality and waste

management, etc.)

5.6

Securing public green spaces and ensuring safe and easy access

5.7

Reinforcement of national land and urban planning to support linkages

(social, economic, environmental) between cities, suburbs, and rural areas

6.

—_

Reduce damage due to climate change/disaster, and strengthen the ability

to recover and adapt to disasters

6.2

Reflected on climate change action plans and national and local policies

6. Climate change/disaster management

6.3

Education on climate change mitigation, adaptation, impact reduction, early
warning, etc., raising awareness

and strengthening resilience

6.4

Reinforcement of human and institutional capabilities to strengthen climate

change/disaster management and resilience

6.5

Try to keep the global temperature rise below 2T compared to the
pre-industrial level, and further limit the temperature rise to 1.5C.

6.6

Strengthening efforts to protect/preserve world cultural and natural heritage

7.1

Expanding social, economic and political inclusion by providing fair

opportunities for all

7. Resolving inequality

72

Achieving a higher level of equality through strengthening fiscal policy,

wage policy, and social protection policy

7.3

Gender equality

Economy

1.

—_

Promotion of economic growth

1. Job expansion and economic prosperity

1.2

Creating good jobs and increasing employment rates

1.3

Protection of workers' rights and appropriate wages

http://www.ekscc.re.kr
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Economic loss reduction effect

1. Job expansion and economic prosperity

Creating a safe and healthy working environment

Pursuing eco-friendly economic growth through efficient use of resources

Securing industrial competitiveness by pursuing industrial diversity and
laying the foundation for sustainable activities

2.3

Pursuing eco-friendly industrial activities through technological innovation

2. Sustainable consumption and production | 2.4
Economy

Establish / implement integrated policies on sustainable consumption and
production

2.5

Expansion of management/support for corporate sustainable management
activities

2.6

Promote sustainable green consumption

3.1

Ensure stable access to energy services

3. Eco-friendly energy production and 3.2

Increasing clean energy generation

consumption 33

Energy saving and efficiency improvement

34

Minimize air pollution due to energy consumption in the transportation field

1.1

Health protection and environmental pollution prevention through
eco-friendly management of chemical substances and hazardous waste

1. Pollutant emission/waste management 12

Reduction of pollutants and waste generation (source prevention, reduction,
reuse and recycling, etc.)

2.1

Safe drinking water supply for everyone

22

Provide adequate and equitable sewer service

23
2. Clean and safe water management

Pursuit of efficiency through improvement of water resource facilities
(water and sewage facilities, etc.)

2.4

Restoration of aquatic ecosystem and improvement of health

2.5

Water quality management and improvement

3.1

Increase utilization of renewable resources and management of non-reusable
resources

3. Increasing the use of renewable 10

Fair distribution of profits based on resource utilization

resources and managing sustainable 33

resources

Sustainable management of fishery resources and avoidance of excessive

fishing

3.4

Secure economic benefits through sustainable use of marine resources

Ecology 41

Establishment of pollutant (land/sea) management system to preserve the

marine environment

4.2

Sea ecological environment and habitat management of fishery resources

43
4. Ecosystem conservation

Designation of protected areas for systematic conservation and wise use of
the ecosystem

44

Conservation and restoration for diversification of terrestrial ecosystem

4.5

Reinforcing sustainable forest management (stopping deforestation, restoring
desolate forests, etc.)

5.1

Restoration of devastated land (drought, flood, development, etc.)

52

Suppression of development in disaster-prone areas

5. Sustainable land use 53

Control of excessive urban development and spread

5.4

Restoration of disconnected ecological axes and maintenance and

management of ecological networks

6.

—_

Prevention of biodiversity loss through protection of endangered and
protected species

6. Maintaining biodiversity 62

Take measures to prevent the influx of invasive alien species and reduce

the impact on the ecosystem

—_

7. Greenhouse gas emission management | 7.

Reduction of greenhouse gas emissions

Journal of Climate Change Research 2021, Vol. 12, No. 1
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Ecology 7. Greenhouse gas emission management

7.2 Quantification of greenhouse gas emissions

7.3 Increased carbon absorption

1.

—_

Ensure public access to information and protect fundamental freedoms

1. Information collection and accessibility

1.2 Provides comprehensive and diverse information to decision makers

expansion

1.3 Building monitoring and feedback system

2. Build technical capabilities and expand

2.1 Strengthening international competitiveness through technical competency

building and advanced technology commercialization

research support 2.2 Expansion of national research manpower and capital, planning and
execution of appropriate research (R&D support)

3.1 Fighting corruption in all forms, all actors, and at all levels

Governance 3.2 Establishment and implementation of effective and responsible government

3. Securing transparency/consistency of

policies and systems

policies and systems

3.3 Laying the institutional foundation for equity

3.4 Strengthening policy coherence for sustainable development

4.1 Guaranteeing and promoting citizen participation from all walks of life

4. Facilitating participation and developing

partnerships at various levels

4.2 Development / strengthen various global partnerships for sustainable
development

4.3 Development / encourage effective public, public-private and civil society
partnerships

x40z PE At 71ed A4/ B
AT 47 SRAES]) AR A ARG L), 2] AR
q_

A, 90749) A E=
£, 9940 oW JeFe XA Wrks] A A
E2 ) ARFAEELE 9 ABAT 75, 47}
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2AA 24, 7158k de W 32 o, 2
sla), % 38709 A E2 FAEo] ek AARES
s} 4 71%o] 27k 9 AGe] ulHE A
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Fig. 1. Process of sustainability evaluation for adaptation measures

Fig. 2. Program of sustainability evaluation for adaptation measures
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Table 2. Climate change adaptation measures and technologies

Section Category

Adaptation measure-technology

1. Prevention

1.1

Risk analysis and risk map creation

1.2

Improvement of disaster observation equipment

1.3

Disaster insurance

1.4

Disaster prevention facilities

2. Preparedness

2.1

Forecast and warning system and delivery system

2.2

Disaster Integrated Control System

2.3

Civil defense warning facility

2.4

Education and training

1. Disaster / Hazard

3. Response

3.1

Emergency plan/accident countermeasure headquarters operation guidelines

32

Disaster suppression

3.3

Rescue

3.4

Emergency medical support

4. Recovery

4.1

Develop disaster recovery guidelines

4.2

Disaster recovery model and recovery industry development

4.3

Disaster recovery and relief supplies management system

4.4

Disaster/disaster waste treatment

1. Abnormal
temperature and

meteorological

1.1

Emergency medical support system for sites affected by meteorological disasters

1.2

Thermal and cold disease monitoring system

1.3

Support system for vulnerable groups in extreme weather

. 1.4 Common convenience facilities for abnormal temperatures
disaster X . -
1.5 Urban heat island mitigation facility
2.1 Establishment of infectious disease surveillance network by region
. . 2.2 Infectious disease vaccination support
2. Infectious disease - - D p -
2.3 Group meal service/public use facility management

2.4

Comprehensive control system

II. Health

3. Air pollution

3.1

Air pollution forecast/alarm and delivery system

3.2

Environmental disease monitoring system

3.3

Emergency reduction measures in cities with high concentration of fine dust

3.4

Air Pollution Monitoring Network

35

Road dust cleaning

4. Health sector public
service

4.1

Climate Health Impact Assessment System

4.2

Health impact prevention/action method promotion and education

43

Training for health staff

44

Management system for the underprivileged by region

4.5

Improving the residential environment for the underprivileged
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1. Road traffic 1.1 Management of factors that directly affect traffic safety
management 1.2 Establishment of a response system for road degradation affected by heavy snowfall
2. Building facility 2.1 Green building expansion
II. Land and management 2.2 Infrastructure performance evaluation technology development
Infrastructure 3.1 Establishment of climate change adaptation plan
. 3.2 Promotion of climate change adaptive urban regeneration
3. Urban planning - - - - —
3.3 Establishment of a platform for responding to climate change with citizen
participation
. 1.1 Coastal disaster vulnerability assessment system development
1. Coastal disaster - : A
. 1.2 Establishment of coastal disaster monitoring system
prevention and - ] ; - T
1.3 Creation and reinforcement of disaster prevention facilities
response
1.4 Secure coastal buffer space
IV. Coast 2.1 Establishment of coastal sea area and erosion monitoring system
. Coas
2.2 Building offshore structure monitoring
2. Coastal spatial 2.3 Promote maintenance and restoration of damaged coasts
planning 2.4 Port structure maintenance for erosion management
2.5 Restoration of natural coasts (coastal forests, sand dunes, etc.)
2.6 Creation of hydrophilic space
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1.4 Disaster prevention facilities

2.3 Urban defense waming facility

3.2 Disaster suppression

3.1 Emergency plan/accident countermeasure headquarters operation operation

guidelines

4.2 Disaster recovery model and recovery industry development

3.3 Rescue

4.4 Disaster/disaster waste treatment

4.1 Develop disaster recovery guidelines

2.4 Education and training

2.1 Forecast and warning system and delivery system

1.3 Disaster insurance

3.4 Emergency medical support

1.2 Improvement of disaster observation equipment

1.1 Risk analysis and risk map creation

4.3 Disaster recovery and relief supplies management system

2.2 Disaster Integrated Control System

Fig. 3. Sustainability evaluation result of disaster and hazard
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society m Economy
3.3 Emergency reduction measures in cities with high concentration of fine dust
3.5 Road dust cleaning
2.4 Comprehensive control system
2.3 Group meal service/public use facility management
3.4 Air Pollution Monitoring Network
3.2 Environmental disease monitoring system
2.2 Infectious disease vaccination support
2.1 Establishment of infectious disease surveillance network by region
4.1 Climate Health Impact Assessment System
3.1 Air pollution forecast/alarm and delivery system
1.5 Urban heat island mitigation facility
4.3 Training for health staff
4.5 Improving the residential environment for the underprivileged
1.1 Emergency medical support system for sites affected by meteorological disasters
1.4 Common convenience facilities for abnormal temperatures
4.2 Health impact prevention/action method promotion and education
1.2 Thermal and cold disease monitoring system
4.4 Management system for the underprivileged by region

1.3 supportsystem for vulnerable groups in extreme weather

Fig. 4. Sustainability evaluation result of health
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Fig. 5. Sustainability evaluation result of land and infrastructure
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2 6 Creation of hydrophilic space | |
2.5 Restoration of natural coasts (coastal forests, sand dunes, etc.) [ |
2.4 Port structure maintenance for erosion management | |

2.3 Promote maintenance and restoration of damaged coasts ||
2.2 Building offshore structure monitoring [ |
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1.1 Coastal disaster vul bility 1ent system development ||

Fig. 6. Sustainability evaluation result of coast
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