Research Briefs :
2018 Incheon
Climate &
Environment
Research Center

C--_ THEINCHEON
Q INSTITUTE






Table of Contents

[Planned Research]

a Activation Plan of the International Conference on Climate Finance
and |ndustry ............................................................................................. ‘|

| . Overview
II. Evaluation of existing conferences
Ill. Best practices and implications

IV. Development plans

e Reshaping Planning Process for Inclusive City in the Era of Climate
Change : Designing for-and-with Vulnerable People «--xewseeeeee: 11

| . Overview
[I. Theoretical review of related cases in Korea and abroad
[ll. Empirical analysis

IV. Conclusion : Uses of environmental modeling for-and-with climate change

vulnerable groups for inclusive urban management

e The Application of Mobile Type VOCs Control Systems -« 25

| . Overview
[I. Characteristics of VOCs emission

lll. VOCs emission prevention facility



Table of Contents

[Commissioned Research]

° Incheon Metropolitan City's Roadmap to 2030 GHG Reduction -:-- 31

|. Overview
Il. Analyses of the current situations and conditions for climate change response

Ill. Analyses and predictions on the characteristics of greenhouse gas emission
of Incheon Metropolitan City

IV. Analysis on the potential reduction amount of Incheon Metropolitan City

V. Establishment of Incheon Metropolitan City Greenhouse Gas Reduction
Roadmap

VI. Detailed implementation plans for GHG reduction

VIl. Performance evaluation

e Development of Civic Education Contents for Climate Change Adaptation
- A Study Of Bupyeong—gu .................................................................. 47

| . Overview

II. Current status and condition analysis

Ill. Climate change vulnerability map

IV. Case study on educational and PR content

V. Development and promotion of educational PR content



List of Tables

<Table 4-1>
<Table 4-2>

<Table 4-3>

<Table 4-4>

Main reduction measures per each SeCtor «seseseen: 41

Four key strategies for five sectors to create a list of projects
in |ncheon Metropo“tan GOVEIrNMEeNt «rwreereresrerrmis 44

The sectoral amounts of greenhouse gas reduction in Incheon
Metropo“tan Clty ............................................................................. 45

Finance for sectoral greenhouse gas reduction project in Incheon
Metropo“tan C|ty ............................................................................. 46



List of Figures

<Figure

<Figure

<Figure

<Figure

<Figure

<Figure

<Figure

<Figure

<Figure

<Figure

<Figure
<Figure
<Figure

<Figure

1-1>

1-2>

2-1>
2-2>

4-1>
4-2>

4-3>

4-4>

4-5>

4-6>

5-1>
5-2>
5-3>
5-4>

Development directions of the International Conference on Climate
Flnance and Industry ......................................................................... 7

Development stages of the International Conference on Climate
Finance and |ndustry ......................................................................... 7

Scenario drawn in ENVI-met and its output e 20

ENVI-met applied in designing inclusive city governance model data

Annual changes in the total greenhouse gas emission =« 37

Annual changes in the greenhouse gas emissions in each sector

............................................................................................................ 38
Prediction on the annual changes of greenhouse gas emission within
the reduction inventory of local governments (2005~2030) -« 39
Prediction on the changes in the total greenhouse gas emission within
the reduction inventory of local governments (2005~2030) -« 40
Vision and targets for greenhouse gas reduction of Incheon
Metropolltan Clty ............................................................................. 42
2030 greenhouse gas reduction target of Incheon Metropolitan City

............................................................................................................ 43
Background and purpose Of the research ................................. 5’]
Flowchart for Study ......................................................................... 55
Cllmate Change adaptatlon Card NEWS rrrerrremrrnssmnsmmniiinae, 56
C||mate Change adaptaﬂon |nfograph|c ....................................... 57



2018 Planned Research

Activation Plan of the
International Conference
on Climate Finance

and Industry

Cho, Kyeong Doo - Park, Eun Young

C-A-_ THEINCHEON
Q INSTITUTE

(] Incheon
" ) Climate & Environment
2 Research Center



|l Research Director

Director General, Incheon Climate &

Cho, Kyeong Doo )
yeong Environment Research Center

| Collaborator

Researcher, Incheon Climate &

Park, Eun Youn .
9 Environment Research Center



| . Overview

O Incheon Metropolitan City strives to become a global green city as the host city
of the Green Climate Fund (GCF). As part of the effort, the City has founded the
Incheon Green Climate Forum (IGCF) and has been annually hosting the International

Conference on Climate Finance and Industry since 2014,

O For the International Conference on Climate Finance and Industry to become a
representative event in the climate environment field and enhance the brand value
of Incheon Metropolitan City, it is necessary to systematically evaluate current
achievements and propose the course of development and development strategies

based on the results.

O Based on the evaluation of existing conferences and review of best practices, this
study proposes a method to develop the International Conference on Climate Finance
and Industry into Incheon Metropolitan City’s representative international event in

terms of the ‘MICE industry’ and ‘Climate Change Response’.

Il. Evaluation of existing conferences

O Topic analysis, attendee analysis, and attendee satisfaction survey were conducted
to systematically evaluate past conferences held in Songdo, Incheon Metropolitan
City. Conference topics, attendee profiles, and attendees’ satisfaction levels were
categorized and analyzed using an analysis framework and surveys were conducted

to grasp satisfaction levels and future demands.

O Previous conferences focused on GCF and climate finance. The conferences
discussed for general understandings of the GCF in the early years and gradually
moved on to practical contents related to climate finance project proposals. The
range of topics covered in the Conference broadened continuously, particularly in

2017 when the Paris Agreement and implementation plans were covered.

O Survey respondents expressed interest in a variety of topics, including climate policy,
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climate technology, international cooperation, cities, and education, as well as GCF
projects, climate finance, and industry that past conferences have focused on.
Meanwhile, there are conflicting opinions that favor broader topics and a
specialization in the GCF. In this regard, it is necessary to coordinate opinions

to clarify the direction and target of the Conference.

O From 2014 to 2016, the share of attendees from NGOs, international organizations,
and the general public was each less than five percent. This is much less than that
of major participating institutions such as academia, public institutions, and public
projects. Thus, there is a need to encourage the participation of organizations with
low participation rates. Meanwhile, it can be confirmed that past topics have satisfied
attendees” expectations, as responses on topics they obtained information at conferences

and topics they anticipated to be covered conferences were largely consistent.

0 According to the satisfaction survey, attendees of past conferences anticipated for
the Conference to range over domestic and foreign climate change policy and trends
(including local government level), climate technology, and cooperative business
models, besides GCF-related climate finance utilization and projects. Regarding
the composition of the Conference, several responses expressed hopes for an even
comprehensive conference by running promotional and meeting booths and
diversifying the program content. As to the operation of the Conference, several
responses anticipated for active public communication, sharing conference contents

after the event, and provision of convenience facilities at the venue.

O The majority of survey respondents were “very satisfied” or “satisfied” with most
of the operational elements including speakers, meals, attendants, presentation
contents, interpretation, presentation length, and venue accessibility, except side
events, in which only a small share of respondents was satisfied with. The
operational body has to develop various satisfactory side events and diversify the
composition of the Conference.

O Given that emails were the most effective means of promotion, email marketing
strategies should be improved. Since official letters were also found effective on
attendees from public organizations, public projects, and civic groups, they should

be used effectively alongside emails when advertising to such audiences.
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lll. Best practices and implications

O To set the final goals and direction of the International Conference on Climate
Finance and Industry, the ‘Singapore International Water Week™ and the ‘GGGI
Global Green Growth Week’ were reviewed as exemplary prestigious global
platforms. “The Jeju Forum for Peace and Prosperity’ was also examined to devise

a phased development strategy for the Conference.

O The Singapore International Water Week is composed of various components
including five programs and two external events for a week—long period, to meet
the different needs of participants from the water resources sector. Likewise, the
International Conference on Climate Finance and Industry should diversify its

non-lecture programs.

O To maintain the scale of the event, Singapore International Water Week cooperates
with 50 sponsor organizations and partner organizations apart from receiving
government support and strengthens its network as a global comprehensive
platform. The International Conference on Climate Finance and Industry also
requires sponsorship and support from relevant organizations to expand in scale

and rise in status.

O The Global Green Growth Week of GGGI aims to support green growth across
the world including the developing countries. To this end, the Global Green Growth
Week, a comprehensive platform, comprises various programs including the Global
Green Growth Summit, Asia Regional Policy Dialogue, Green Growth Knowledge
Platform, Inclusive Green Growth Partnerships, country focus sessions, and Green

Growth Fair and Technology Exhibit.

O Similarly, the International Conference on Climate Finance and Industry must
diversify its programs that meet the various needs such as knowledge sharing, policy
advice and network building as a global comprehensive platform in the climate
change response sector. Furthermore, as both the Global Green Growth Week and
the International Conference on Climate Finance and Industry share a common
goal of climate change response, it is necessary to seek for ways the two events

can collaborate and mutually grow to achieve their goal.
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O The Jeju Forum for Peace and Prosperity has established the agenda committee
and the executive committee to systematically gather opinions and agree on the
theme. Under such system, the forum broadened its themes into three topics (peace,
security, and international cooperation) in 2006, and again diversified to involve
‘climate and environment’ and ‘society and culture’ in 2011. The International
Conference on Climate Finance and Industry needs a similar systematic process
and framework to choose themes that align with the direction of the Conference

and reflect attendees’ varying interests.

O The Jeju Forum is supported by the ordinance of the local government. The
International Conference on Climate Finance and Industry also needs policy support

at the local government level for systematic growth and development.

O Residents’ participation and support are necessary for the Conference to become
a local event. As in the case of the Jeju Forum, the Conference has to elicit local
community participation by measures such as offering residents free access to the

event and advertising through local corporations.

IV. Development plans

1. Development direction

O Incheon Metropolitan City has accompanied major international actions for climate
change response by hosting the GCF and holding a general meeting of the IPCC.
Besides, the city established the 2030 Incheon Metropolitan City Greenhouse Gas
Reduction Roadmap’ for climate action at a local government level and is
implementing strategies for ‘knowledge base and network construction for climate

change mitigation and adaptation’.

O To develop the International Conference on Climate Finance and Industry into a
knowledge base and network platform in the climate change sector, building on
Incheon’s well-developed MICE industry, there is a need to systematically assess
the results of previous events and propose a direction and a phased development

strategy based on the assessment.
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+Incheon Metropolitan City industrial base for MICE industry
- Incheon Metropolitan City brand value in climate environment field

BackgrQUnd - Need for development of global climate finance industry

+ Consensus on direction, diversify participants, expand network, solidify operation system

Development |8 Diversify program, promotion, local participation, financial resource

+ Short-term development strategy (Solidify future direction, usage of local infrastructure)

+ Midterm development strategy (Quality expansion)

Development

- Long-term development strategy (Global comprehensive platform)

Strategy

(Figure 1-1) Development directions of the International Conference on Climate Finance and Industry

2. Phased development strategy

Short-term Mid-term Long-term
(2018~2020) (2021~2023) (2024~)
A ; : Global Comprehensive
Direction & Infrastructure Quality Expansion Platform

(Figure 1-2) Development stages of the International Conference on Climate Finance and Industry
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1) Short-term strategies

O The operational body needs to solidify the future direction of the International
Conference on Climate Finance and Industry by choosing either to become a
specialized platform for experts to reflect on policies related to GCF and climate
finance or a platform for the general public to share knowledge on climate change.
The decision should not be made hastily by a small group, but after collecting
extensive opinions of interested parties from the host and operating organizations,

and major stakeholders of Incheon.

O Incheon Metropolitan City joined the global response to climate change and hosted
the GCF in 2012, and held the 48th meeting of the Intergovernmental Panel on Climate
Change (IPCC), which approved the ‘Special Report on Global Warming of 1.5C’.
The International Conference on Climate Finance and Industry should be advertised

in affiliation with such symbolic events to induce experts and visitors participation.

O Closely connected with Korea’s national greenhouse gas reduction roadmap,
Incheon Metropolitan City is developing its 2030 Incheon Metropolitan City
Greenhouse Gas Reduction Roadmap’. Incheon was awarded for its achievements
in greenhouse gas reduction at the Public Sector Greenhouse Gas Target

Management Performance Report Presentation for three consecutive years.

O Also, the city has been preparing and implementing climate change response policies
through the 2nd Implementation Plans for Climate Change Adaptation in Incheon
Metropolitan City’. The International Conference on Climate Finance and Industry

has to develop in connection with the policy directions of Incheon.

O Within the jurisdiction of Incheon Metropolitan City are campuses of various
renowned Korean universities such as Inha University, Incheon University and
Yonsei University, and the Incheon Global Campus, which includes overseas
campuses of the State University of New York, George Mason University, Ghent
University, and the University of Utah. Additionally, international organizations
closely related to climate and environment including GCF, GGGI, and UNOSD
headquarters in Incheon. Thus, such locational advantage should be utilized to

establish a network with relevant organizations.
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O Staff expansion and a task force team are needed to improve competence in

2)

conference planning, and an operational base has to be arranged for continued

development.

Mid-term strategies

The Conference, first held in 2014, covered contents focusing on climate finance
and the GCF. Contents diversified when themes such as policy, governance, and
smart cities were covered in 2017. In the future, the Conference should reflect the
domestic and foreign trends of climate change response and provide materials

participants are interested in.

The direction and intended audience have to be specified to offer contents that
correspond to the participants’ needs. Among the variant themes necessary to fulfill
the Paris Agreement (city, finance, policy, technology, and smart cities), the
operational body has to develop the material on themes that suit the needs of the
participants with climate change response policies, GCF related climate finance

industry, and green technology as the major ones.

Concentrated advertising and tailored contents are necessary to promote
participation among groups that continuously record low participation rates such
as international organizations, civic groups, and individual participants. Relevant
organizations, private companies, and local residents interested in climate and
environment should be brought around to induce the participation of the local

community.

To induce participation of the expert group, the operational body should attract
experts from related sectors as speakers and conference participants, and gradually
invite them as members of the agenda—setting committee, based on the network
built in the early phases of the Conference. Furthermore, the Conference should
be organized by forming strategic partnerships with international organizations

related to the themes covered in the corresponding year.

To expand the theme and speaker selection system, the current operational structure

of the short—term task force team has to develop to be launched as an
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agenda—setting committee for each sector. The current planning and operation
system must evolve into one that can systematically and professionally organize

and operate the Conference.

3) Long-term strategies

0 To ensure the quality and scale of the Conference through the aforementioned
short— and mid—term development strategies, and to receive international
recognition, the Conference should accommodate a variety of participants and

continuously provide diversified programs.

O The whole structure of the Conference has to diversify from a lecture—based format,
and include other types of programs such as exhibitions, climate change response
activities, and side events. At the same time, the one—day event should extend into
a week—event, to act as a climate change global comprehensive platform. As the
Conference scales, strategic partnerships should be made with organizations related

to the corresponding year’s themes, to carry forward collaborations and co—hosting.

O There is a need to search for ways to diversify the financial resources by examining
possibilities of the operational body receiving financial support and contributions.
Measures to officially accept contributions and financial support such as converting
the Conference’s organizing committee into an independent foundation based on
the quantitative growth of the Conference or merging the organizing committee
with the secretariat of the IGCF should be considered. Since other types of support
like advertisement through the press and local companies are available besides
Incheon Metropolitan City’s financial support, the operational body should actively
promote MOUs and maintain partnerships with other organizations. The
operational basis should expand for a stable and scalable ‘global green climate

platform’ by introducing new financial resources like participation fees in the future.
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| . Overview

1. Research background

O Climate change like urban heat island effect influences all humankind. However,
people with high sensitivity and low adaptation capability to adapt to
environmental damage are more vulnerable to climate change. They suffer from
economic poverty and discrimination and are excluded from various kinds of

opportunities.

O To tackle this unfair situation, the international society endeavored to establish
the vision of an “inclusive city”. While citizen participation in urban spatial
planning is the key to building inclusive cities, city planning has been regarded
as an area for selected administrators and experts due to its barriers to

understanding.

O In this context, this study asks, "for whom", "why", and “how” the goal of

enabling an inclusive city can be achieved in the climate change era.

O Chapter 2 reviews the discussions on inclusive cities and climate change
vulnerable groups to climate change. Then, it introduces the Planning Support
System (PSS) for spatial planning as a tool to help citizens. Then, cases of
applying the PSS in city planning. Chapter 3 selects Bupyeong—gu, Incheon
Metropolitan City as the study area to examine the urban heat island effect in
vulnerable community with ENVI-MET (4.0) microclimate analysis tool. The
final chapter suggests a measure to apply the PSS to the climate change
governance of the local government as a tool to promote the participation of
the climate change vulnerable groups in spatial planning. The chapter analyzes
the current status of the Bupyeong—gu Sustainable Development Committee
based on the standards of inclusive cities examined in chapter 2. Resultingly,
this research outlines a direction for improvement and suggests a new
participation model for the climate change vulnerable group, to achieve inclusive

urban governance.
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Il . Theoretical review of related cases in Korea and abroad

1. Inclusive cities

O The concept of “inclusive growth”, which emerged from reflective questions about

the nature of economic growth, led to the idea of an “inclusive city”.

O The dictionary definition of inclusiveness (in Korean), “to embrace or accept others

generously”, is closer to “inclusion” than generosity or forgiveness.

O Hence, under the premise that spatial characteristics affect opportunity structures
in the area, inclusive cities can be defined as cities that lessen adverse conditions

and guarantee equal participation for citizens to create “Cities for All”.

O There are two major strategies for inclusive cities.

1. Improve accessibility : In a spatial perspective, equal access to main infrastructures
and effective public services is imperative to realizing the vision of inclusive growth.
2. Guarantee fair and equal participation : Inclusive cities need to guarantee fair
opportunities to participate in urban decision—-making processes that aim to restore

democratic processes.

O The 24th Conference of the Parties to the United Nations Framework Convention
on Climate Change (COP24) announced the Silesia Declaration on “Just Transition”
to indicate that “relative conditions” differ in the course of climate change response,
and emphasize the need to embrace individuals and their respective communities

excluded from the transition process.

O Fair transition at the city—level means (1) guarantee of fair opportunities and (2)

expansion of climate—resilient city infrastructure.
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2. Climate change vulnerable groups

O Although the impact and intensity of climate change may vary across
socio—economic groups and geographic scopes, there is an underlying fundamental
unfairness within the social system in which people who contribute least to climate

change suffer most from it.

O In such context, the characteristics of the populations most affected by climate
change appear to be (1) children, (2) the elderly by age, (3) female by gender,

and (4) the poor by income level.

3. Planning Support Systems (PSS) for spatial planning

O Planning Support Systems collect information for decision—makers and support their
reasonable decision making by combining various analysis models as much as

necessary to establish the required solutions (Denshan, 1991).

o City planners define urban problems, set policy goals accordingly, design the plans

to achieve targets, and conduct modeling to build various scenarios.

O PSS is designed to visualize the expected outcomes of various scenarios, helping
non—expert residents understand. It is a useful tool for problem—solving processes
and negotiations, which helps experts persuade residents regarding sensitive local

1SSues.

4. Good practices of PSS usage
1) Sapporo, Japan

O The city of Sapporo uses TRANUS, a PSS for land use and transportation planning.

O The policymakers suppose there are five scenarios, including status—quo and
scenarios of new transportation policy alternatives. Scenario plans are created in
conformity with the goals and implementation strategies of each detailed policy

and forecast the interaction between land—use changes and transportation.
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2) Charlottesville-Albemarle, Virginia, The U.S.

0 The Hampton Roads Transportation Planning Organization (HRTPO) of Virginia

devises transportation plans under the “Environmental Justice Act’.

O The Essence of Environmental Justice (EJ) is to guarantee every citizen’s participation
in the development and implementation of policies regardless of race, nationality,
or income level through environmental laws. The Environmental Justice Index

specifically defines and protects the environmental vulnerable population.

lIl. Empirical analysis

1. Status of the studied areas
1) General situations of Bupyeong-gu

O The study area, Bupyeong—gu, locates at the northeast of Incheon Metropolitan
City, neighboring Gyeyang—gu in the north, Nam-gu, and Namdong—gu in the
south, Gyeonggi—do Province and Bucheon City in the east, and Seo—gu in the

west.
O The total area of Bupyeong—gu is 32ki*, 3.01% of the total area of Incheon.

0 As of 2016, the population of Bupyeong—gu is 549,716 (17% of the total population

of Incheon).
O Based on the standards of the climate change vulnerable population in chapter two,
subchapter two, the current status of Bupyeong—gu are as follows:

- (Gender) As of 2018, the male population is about 260,000, and the female population
about 264,000. The gender imbalance has increased to exceed 4,000.

- (Age) The Aging Index of Bupyeong—gu has increased from 2015(79.9%) to 2018
(101.5%). Bupyeong—gu also has the second largest elderly population aged 100 or

more in Incheon (136 females, 36 males).

- (Income) Since standards for low—income class differ by societies, the socio—economic

characteristics of Korea were taken into consideration to examine national basic
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livelihood security recipients and low—income, single—parent families as alternative
indexes to the income level. Results showed that of all districts in Incheon Metropolitan
City, the largest number of national basic livelihood security recipients who earn less
than the 50% of the median income reside in Bupyeong—gu.) As of low—income,
single—parent families, it was found that 42 families(164 members) and 41 families(149

members) reside in Bupyeong 2—dong and Sangok 3-dong, respectively.

2) Main study area 1 : Camp Market, a former U.S. Army camp in Bupyeong

O The Camp Market area was used as a site for the Japanese army’s munition factory
during the Japanese colonial period, built to prepare for the Sino—Japanese War.
After liberation, from August 1945 to June 30th, 1973, the area was used as a
United Stated Army Support Command (ASCOM) City, a multi-purpose complex
supporting the US Armed Forces in Korea. There are currently 35 buildings of

historic value in the area.

O Prior to the return of the Camp Market, the type of the park to be built in the
area changed from a neighborhood park (building coverage ratio : less than 10%)

to a cultural park (building coverage ratio : less than 20%).

3) Main study area 2 : Former company housing of Mitsubishi

O Samneung Village, the second study area, is Bupyeong 2—dong, where the boarding
house of middle— or low—income Koreans who worked for Japanese factories of
war supplies was at during the Japanese colonial period. Bupyeong 2-dong is
appropriate for an analysis of the vulnerable population as it is concentrated with

old and low-rise houses.

1) National Basic Living Security System is a foundation of social safety net in Korea. The system guarantees
a basic level of living for the people suffering from absolute poverty by providing benefits for livelihood,
medical care, housing, education, funeral, and childbirth; it also provides systematic self-sufficiency
benefit services for self-support and self-reliance to people who have abilities to work.
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2. Analysis tool and hypotheses
1) ENVI-met simulation model

O The ENVI-met model is a microclimate model that considers interactions between
four systems (soil, vegetation, atmosphere, and buildings). Micro—level weather

patterns are useful for the simulation.

2) Hypotheses for research

O Based on the status analysis in subchapter two above, the following two hypotheses

are stated:

» Hypothesis 1. The temperature of the Camp Market Area will always be higher
if a Wneighborhood park (building coverage ratio : less than 10%, removing

some modern buildings) is built, as opposed to the case in which a @cultural
park (building coverage ratio : less than 20%, maintaining all buildings) is built.

- [Background Theory] The factors escalating the urban heat island effect are the
land-to-artificial sheath ratio, spaces between buildings, and the height
allocation of buildings.2)

» Hypothesis 2. Camp Market(D & @), former company housing of Mitsubishi(®)
The urban heat island effect in the summer will peak at night (11 pm) rather
than in the morning (6 am) or daytime (2 pm).3

- [Background Theoryl Urban heat island effect occurs when waste heat
accumulates in the artificial sheaths of urban areas and releases radiant heat

during the summertime, and the effect takes place two to three hours after

sunset and escalates during the nighttime.

2) An Seung Man et al. (2016) "Prospect of Urban Microclimate Management", KRIHS Policy briefs
No.583, p.2

3) August 1st was chosen based on research by Choi Gwang Yong and Kwon Won Tae (2005) on the
daily occurrence of the tropical night in summer. According to the research, which analyzed data
collected from 61 weather stations over 32 years (1973~2004), tropical night used to start occurring
in early summer, and most frequently occurred in early August.
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3) Data used for the simulation

O A 24-hour simulation was conducted over the morning, day, and night on August

Ist, when the tropical night phenomenon frequently occurs.
- Hour of the day’s lowest temperature recorded : 6 am
- Hour of the day's highest recorded temperature : 2 pm
- Hour of the tropical night analysis was conducted : 11 pm

O To analyze the urban heat island effect on @ a U.S. army garrison (Camp Market)
and @ a former company housing of Mitsubishi, surrounded by apartment buildings
over 15 stories, values were entered for the surrounding buildings” building typology
and height, and green spaces as they affect wind fields, and land—use ratio as it

affects temperature.

4) Results of the study on the heat island effect

O This study tested two hypotheses.

O The first hypothesis assumed the heat island effect would worsen in the case of building
a cultural park (building coverage ratio : less than 20%, maintaining almost all buildings
to preserve their historic values), than the case of building a neighborhood park (building
coverage ratio - less than 10%, removing old buildings in the Camp Market), because
the spaces between the buildings were closer in the former case.

- According to results, the temperature maps of the two cases are similar in spatial
distribution but differ in the hourly analysis.

- In the early morning (6 am), the temperature of the residential area concentrated
with high—rise apartment buildings, north to Camp Market, was 0.5~1C higher in
the neighborhood park scenario than the cultural park scenario.

- At night (11 pm), the temperature of two—thirds of the southern area within the Camp
Market was about 1°C higher in the neighborhood park scenario than the cultural

park scenario.

O The second hypothesis tested whether generally, during the urban heat island effect,

the solar energy accumulates in the artificial sheaths of urban areas during the
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summertime and occurs two to three hours after sunset and escalates during the

nighttime.
- Results found that in the case of the neighborhood park scenario, the heat island
effect intensified in the order of day (2 pm), night (11 pm) and morning (6 am).

- In the cultural park scenario, there was the greatest number of areas that recorded
the highest temperature at night (11 pm), but heat distribution was highest in the
northwest area in the morning (6 am).

- In the case of the Mitsubishi area located to the south of Camp Market, the heat

island effect peaked in the order of morning (6 am), day (2 pm) and night (11 pm).

No. Area Map 6am 2pm 11pm

(Figure 2-1) Scenario drawn in ENVI-met and its output
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5) Research limitation

0 The ENVI-MET (4.0) simulation is suited for a micro—level analysis of the urban
area but is systematically limited to conduct a macro—level analysis. Therefore, a
more detailed analysis like the effect of the northwestern hills in Bupyeong—gu on

the heat island effect remains a task for future studies.

O According to the 24-hour simulation conducted to analyze the tropical night
phenomenon on August 1st, the temperature was higher in the early morning than
at night. However, given the summer temperature distribution from June to August,
the temperature may have been on its rise on August 1st. Analysis of other dates
is necessary for even more accurate results but was left for future studies due to

the time constraint of this study.

IV. Conclusion : Uses of environmental modeling for-and-
with climate change vulnerable groups for inclusive urban

management

1. Bupyeong-gu’s citizen participatory governance model

1) Inclusive city analysis

O Chapter two, subchapter two introduced the definition of an ‘Inclusive City’, the
overall idea of city inclusiveness, and related strategies. The meaning of climate
change vulnerability and climate change vulnerable groups were also explained.

Key components of inclusive cities are as follows:
(D There is no social exclusion
@ There are no social, spatial, and economic vulnerabilities

® (During city planning) Participating in spatial planning is easy

Reshaping Planning Process for Inclusive City in the Era of Climate Change 21 *°



2) Results and implications of current status analysis

O Possibility of participation by a non—expert citizen group

- The aforementioned standards for inclusive cities assume that a city’s inclusiveness
decreases with high possibilities of social exclusion.

- While the governance ordinance of the Sustainable Development Committee of
Bupyeong—gu is a leading exemplary case in Korea, it still falls short of the standards
of inclusive cities.

- The ordinance implies an absence of prior knowledge or experience in sustainable
development (past and present), and possibilities of non—expert local citizens and
climate change vulnerable populations being excluded in important decision—making

processes (future).

O There is a possibility that non—expert citizens are excluded from the opinion

gathering processes, as the ordinance describes,

- ‘@ The council can collect public opinions through public hearing, public debate,
and survey whenever necessary tor the given tasks. @ The council can collect opinions
of related organizations to efficiently promote sustainable development projects of
Bupyeong—gu.”

- Collectively gathering opinions from sporadic demands implies that possibilities of

exclusion exist.
O Index for Climate change Vulnerable population

- To facilitate Bupyeong—gu's inclusive city management, research on domestic and
foreign studies and its residents, development of an index in line with Bupyeong—gu’s
present situations based on the standards of the climate—vulnerable group are
necessary. The existing index particularly has to be complemented from a climate

change perspective by closely cooperating with the Social Welfare Committee.
o Simplicity for citizen participation in the planning processes

- To make citizen participation simple in an inclusive city, the use of PSS can be taken
into consideration, as it lowers the entry barrier by helping non—experts understand

the potential results of the plan.

- To analyze the heat island effect at a microclimate—level, the ENVI-MET simulation
used in chapter three can be used. Results that are visually organized by each hour

can enhance the understanding of participants.
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- However, every modeling tool has its limits and it is impossible to replicate the complex
real-world. Therefore, support from experts who well-understand the advantages and

disadvantages of the tools is needed.

2. Participation model of climate change vulnerable groups for

inclusive urban management

O The following factors need to be considered in constructing the governance structure:
- An overriding consideration of climate—vulnerable groups, and establishment of a
citizen participatory governance
- Defining of roles of each stakeholder for cooperative spatial planning
- Scenario planning through the PSS : the PSS can be used to discover the changes in
transportation, buildings, and forests, understand the impact of climate change and

broaden the public’s interests from economic gain and social convenience to include

climate change and environmental problems.

Development Team Stakeholders Planning Officials

i

1

1

1

N Architects + Residents + Incheon City Mayor
| Landscape Designer

. Urban Planners

1

1

Experts Developer + Decision-makers

Climate Vulnerable Group + City officials

Project Design

Bupyeong-gu
(Plan-Design-Develop-Evaluate) ENVI-met (Planning/Evaluation)
(Design, Modeling) <

Initial stage of LEONARDO
Project Design (Analyze, Visualize)

Future policy and planning

Building Code
Development regulation
Design Review

Impact Analysis ’
+ Construction Permit

Alternative Scenario (Bio, Energy Performance

Incentive

. Impact Fees
DESTISTIUEST - Evaluation
(Health Effects, Climate Impacts)
Implementation Post - Evaluation

(Figure 2-2) ENVI-met applied in designing inclusive city governance model data

Post-Evaluation
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3. Future goals

O Suggestions to use of the PSS for an inclusive city and climate change response

- City inclusiveness is an imperative agenda for future urban policies of international
organizations in their quest for sustainable development. Since spatial planning for
climate—vulnerable groups will be further emphasized in the future, follow—up studies

have to be conducted continuously.
O Establishment of strategies to advance international projects

- New projects with international organizations such as the United Nations Office for
Sustainable Development (UNOSD) and the Green Climate Fund (GCF) require a
detailed demarcation of roles such as project planning, project management,
performance management and project evaluation since the early stages, and

cooperation plans that organize the implementation system are needed.
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| . Overview

0 Volatile Organic Compounds (VOCs) in the air are not only precursors of ozone
production by photochemical reactions, but also are hazardous pollutants
themselves, being controlled and managed in Korea and abroad. The annual
pollution level of ozone (Os), the secondary pollutant of VOCs, remained at steady
levels from 1998 to 2010. The level started to increase in 2010 by 0.01ppm annually
until 2014, and then it remained at the increased level from 2014 to 2016 (Annual
Report of Air Quality in Korea, 2016).

0 To reduce the amount of VOCs (controlled pollutants by the Special Act on the
Improvement of Air Quality in the Seoul Metropolitan Area) and ozone (the
secondary pollutant of VOCs), this research reviews the emission reduction
technologies based on related studies in Korea and abroad, and suggests the policies
and management measures required to control the formation and emission of VOCs

in Incheon Metropolitan City.

Il . Characteristics of VOCs emission

0 VOCs are composed of numerous organic compounds in the air, mainly hydrogen
and carbon. All organic compounds that are emitted in the air from living spaces

due to high vapor pressure are considered VOCs.

0 VOCs are molecules consisting of many types of carbon, such as hydrocarbon,
reactive organic gases, non—methane VOCs, aldehydes, and ketones. There are
many other names for VOCs as well. Furthermore, organic compounds with a vapor
pressure level of 107%kPa or higher are categorized as “volatile”, within the range
of 10%kPa to 10 ®kPa are categorized as “semi—volatile”, and 107?kPa or less are

categorized as “non-—volatile” (Clements, J. B, 1988).
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1. Current VOCs management and regulation in Korea

0O VOCGs regulation in Korea began with the amendment to the Clean Air Conservation
Act in December 1995, which stipulated regulations for air quality control areas,

and many complementary measures have been since added.

0 In 2016, the government announced the ‘Science and technology—based fine dust
response strategy to promote inter—departmental cooperation in the government
for tackling the fine dust problem and to support the development of fundamental
and innovative solutions of the problem through science and technology. The fine
dust solution technologies are categorized into @ generation and inflow @
measurement and forecast @ collection and reduction and @ protection and

response.

0 In 2014, the Ministry of Environment created a roadmap to develop facility
management standards for VOCs—emitting facilities, which has led to specific
facility management standards per each industry to reduce and prevent VOCs
emission from industrial process facilities. Furthermore, Article 3 of the Indoor Air
Quality Control in Public—use Facilities Act, which was revised in 2016, stipulates
that the total indoor VOCs amount must be 500ug/m’ or below in not only the
21 categorized groups of facilities, including subway stations, but also in the crowd
facilities, including business buildings, multi-purpose buildings, indoor theaters,

and indoor sports facilities.

2. Current VOCs management and regulation in foreign country

O The United States Environmental Protection Agency carries out the national
management of VOCs along with carbon monoxide, nitrogen oxide, sulfur dioxide,
and PMo. In the U.S., the Clean Air Act Amendments (CAAA) systemized VOCs
regulation into five levels in 1990. In air quality non—attainment areas for ozone,
the government strengthened regulation on vehicles and other movable ozone
sources by lowering the standard for the emission amount to apply Reasonably

Available Control Technology (RACT) to 10tons from 100tons.
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O In Europe, VOCs management and regulation are carried out through a
combination of ozone and photochemical oxidant reduction and hazardous air
pollutant reduction. The VOCs regulation standards for EU member countries
stipulate not only the installation of emission reduction facilities in fuel storage,
refueling, and distribution facilities but also the standard level of organic solvent

content in paint.

O Japan began the regulation of VOCs in June 2005, targeting the total VOCs emission
from stationary sources to be reduced by 30% by 2010. Also, Japan has emission
standards per each emission control target, including painting facilities, drying
facilities for painting, adhesion and printing, industrial cleaning facilities, and

storage facilities for VOCs.

3. Characteristics of VOCs emission and management plan

O In Korea, most VOCs emission sources are due to the energy industry, the use
of organic solvent, and industrial production processes. Although various researches
on outdoor facilities emitting VOCs are being conducted based on the Clean Air
Conservation Act, relatively fewer research projects are being conducted on indoor
air quality related to VOCs based on the Indoor Air Quality Control in Public—use

Facilities, etc. Act.

O Incheon Metropolitan City has maintained similar levels of annual VOCs emission
since 2008. In comparison to administrative districts, living areas are the largest
sources of VOCs emission due to the use of organic solvent. The order of emission
sources, from the largest to smallest in quantity, is from Jung—gu, to Seo—gu, and

then Namdong—gu.
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lll. VOCs emission prevention facility

O For successful implementation of the Special Measures to Improve Air Quality in
Seoul Metropolitan Vicinities, the effective reduction and process of VOCs, as well
as research on the effective reduction of Os through reductions of VOCs and NOx

are required.

0 Among various VOCs reduction measures, this research suggests the use of “mobile
VOCGCs control devices” to process VOCs emitted into roads (open sites) and
underground shopping arcades (closed sites). Important factors to consider for using
the devices are the VOCs concentration level and emission type as well as the costs

for related processes and facilities.

O This research suggests policies for the following targets : a primary and secondary
pollutants reduction through the collection of VOCs and NOx emitted from the
roads and industrial complexes of Incheon; an air pollutants reduction in the high
concentration areas of VOCs and NOx through the operation of road clearing
vehicles by Incheon Metropolitan City; an air pollutants reduction in closed sites,
including underground shopping arcades, through mobile VOCs control devices;

and the improvement of citizen awareness.
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| . Overview

0 With the adoption of the post—2020 Paris Agreement, the foundation of the new global
climate system, a universal climate change framework for every country was created.
Korea pledged its greenhouse gas reduction target to international society, which was

37% below the Business—As—Usual (BAU) emissions of 851MtCO,eq by 2030.

O Under the Amendment of the National Greenhouse Gas Roadmap (July 2018), the
target amount of domestic reduction increased to 32.7% from 25.7%. Since the
target amounts for greenhouse gas reduction in each sector were changed
accordingly, not only in the industrial sectors but also in the non—industrial sectors,

new burdens of additional greenhouse gas reduction must be undertaken.

O To meet the 2030 national greenhouse gas reduction target, cities (local
governments) need to play a major role as the key agents of climate change response
in non—industrial sectors. By introducing and implementing effective greenhouse
gas management and reduction plans per each region corresponding to local
conditions, non—industrial sectors need to actively respond to climate change with

a long—term perspective.

O In Incheon Metropolitan City, there are various sectors of greenhouse gas emission
sources, including energy and industrial sectors (infrastructure covering wide areas
and companies), and non—industrial sectors (households, commercial facilities, and
road transportation). Therefore, the city needs to build a systematic greenhouse
gas management framework, including the establishment of the 2030 Incheon
Metropolitan City Greenhouse Gas Reduction Roadmap, to evaluate the detailed

implementation plans and performances.

O This research established a greenhouse gas reduction roadmap in line with the short,
mid, and long—term conditions of Incheon Metropolitan City, by suggesting basic
directions for the roadmap, implementation strategies, and required tasks, based
on analyses of the current situation of greenhouse gas emission in the city and

the related predictions.
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Il. Analyses of the current situations and conditions
for climate change response

O In Incheon Metropolitan City, many energy facilities and facilities emitting a large
amount of greenhouse gas are closely located to each other, including industrial complexes,
an airport, harbors, and power plants. Therefore, the city is exposed to more environmental
damage than other local governments. However, Incheon strives to lead the climate

response of Korea as the host city of the Green Climate Fund (GCF).

- By enacting an ordinance for climate change response, Incheon takes a systematic
and strategic approach to climate change. The city established a comprehensive plan
for climate change response from the perspective of climate change mitigation, and
the related departments, immediate subordinate organizations and companies,
affiliated organizations, and power generation companies under Incheon Metropolitan

City make efforts to reduce greenhouse gas annually.

O Incheon Metropolitan City is a port city located in the middle of the Korean Peninsula,
facing the Yellow Sea. The city is a gateway to Northeast Asia. The total area is

1,048.98ki". The subordinate administrative districts are eight “gu”, and two “gun’.

- In Incheon, compared to 2010, the areas of land (paddy fields, dry fields, and forest)
have reduced, and the areas of facilities (building site, factory, and road) have increased

gradually.

- The total population of Incheon was 3,002,172 (as of 2016, foreign residents included),
increased by 18,688 from 2015. (The number of households increased by 17,395 during
the period.)

- The registered number of cars were recorded at 1,507,261 (sedan 79.1%, truck 12.2%).
- The transportation sector consumes final energy the most, 43.4% of the total final

energy consumption in Incheon, followed by the industrial sector (40.4%), the

household and commercial sector (14.6%), and others (1.6%).

O Incheon Metropolitan City is located in a coastal area. The weather is influenced
by seasonal winds. Many islands in the jurisdiction hinder water resources

management.
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The average annual temperature of Incheon (2001~2010) was recorded at 12.0C,

0.8°C lesser than the national average during the period (12.8°C).

The average annual precipitation was recorded at 1,192.5mm, 166.0mn lesser than the

national average (1,358.5mm).

According to predictions on the future temperature of Incheon Metropolitan City
analyzed by RCP scenarios, in the RCP 6.0 scenario, where the greenhouse gas
reduction plans of the city have succeeded to a certain degree, the temperature
increased by 3.1°C from the current average of 12.0°C (0.1°C higher than the prediction

on national average increase).

In the RCP 6.0 scenario, the annual precipitation decreased by 7.3% from the current

average of 1,192.5mm.
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lll. Analyses and predictions on the characteristics of
greenhouse gas emission of Incheon Metropolitan City

O The total amount of national greenhouse gas emission was 690.2MtCOeq as of

2015, which increased by 0.2% from 689.2MtCO,eq in 2014.

- The greenhouse gas emission amount peaked in 2013 (695.2MtCOseq), decreased by
0.9% in 2014 for the first time since 1998, and slightly increased in 2015.

O The total amount of greenhouse gas emission in Incheon Metropolitan City was
recorded at 70,427ktCOqeq as of 2015, increased by 74.1% from 40,443ktCO,eq
in 2005.

The greenhouse gas emission amount per one person was recorded at 23.61 tons in

2015 and increased by 53.6% compared to the total emission amount of 2005.

- The direct emission amount was recorded at 58,024ktCO,eq. The energy sector

accounted for 96.8%, followed by the industrial process sector (2.0%), the waste
disposal sector (1.0%) and the AFOLU sector (0.2%).

- The indirect emission amount was recorded at 12,402ktCOseq. The use of electricity
accounted for 87.0%, followed by waste generation (10.5%), and the use of heat
(2.5%).

- According to the analysis of the characteristics of greenhouse gas emission in each
gun and gu, Seo—gu and Ongjin—gun accounted for the most direct emission (69.4%
of the total direct emissions) from power plants, and Seo—gu, Dong—gu and
Namdong—gu accounted for the most indirect emission from households, commercial

facilities, and industrial complexes.

O Focusing on the management authority of local governments, the amount of
greenhouse gas emission in the reduction inventory of Incheon Metropolitan City
was recalculated by the sum of direct and indirect emissions, mainly from
non-industrial sectors. The recalculated amount was 14,057ktCO,eq as of 2015,
which was an increase of 14.9% from 2005 (12,238 ktCO.eq).
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(Figure 4-1) Annual changes in the total greenhouse gas emission

- Among the reduction inventory of Incheon, the emission amount from the
energy sector was 12,630ktCO,eq, accounting for 89.8% of the total reduction
inventory, and the amount from the non-energy sector was 1,427ktCOseq, 10.2%

of the total inventory.

- According to an analysis on the characteristics of greenhouse gas emission from
the ten gun and gu in Incheon, Seo-gu accounted for the highest amount, 20.7%

of the total emission.
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(Figure 4-2) Annual changes in the greenhouse gas emissions in each sector

O The future greenhouse gas emission amount of Incheon Metropolitan City is
calculated after the prediction of the amount of national final energy consumption
has been completed. By applying the emission factors to the predicted final energy
consumption amount of Incheon from the national production, the future emission

amount of Incheon can be calculated.

O The predicted greenhouse gas emission amount of Incheon Metropolitan City in

2030 came out to 63,114ktCO,eq, indicating an expected increase of 8.8% from
2015.

- For the predicted national greenhouse gas emission amount of 2030, Incheon
Metropolitan City accounted for 7.4% of the total amount, and the transition (power

generation) sector accounted for 13.4% (50,140ktCO,eq).
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{(Figure 4-3) Prediction on the annual changes of greenhouse gas emission within the reduction
inventory of local governments (2005~2030)

O The predicted amount of greenhouse gas emission by 2030 for the reduction
inventory (managed by the local government) was recorded at 16,874ktCOseq, an

expected increase of 20.0% from 2015.

- Among the total amount, buildings accounted for 54.5% (households 24.6%,

commercial facilities 29.9%), and transportation accounted for 32.7%.
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{Figure 4-4) Prediction on the changes in the total greenhouse gas emission within the reduction
inventory of local governments (2005~2030)

O The greenhouse gas emission amount of the industrial sector was also calculated,
in order to find out the emission amount allocated to companies under the Emission
Trading Scheme (ETS) and Target Management System, and share information on

the efforts for annual reduction.

- As of 2015, the greenhouse gas emission amount of the ETS companies in Incheon
was 53,395ktCOseq, accounting for 80.4% of the total emission amount of the
industrial sector (66,376ktCO,eq). (Transition (power generation) 96.4%, Industry
68.1%)

- Until 2030, increases of the annual average amount are expected in the sectors of
transition (0.5%), industry (1.5%), and transportation (1.7%), and decreases are
expected in the sectors of buildings (0.7%), and waste (1.1%).
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IV. Analysis on the potential reduction amount of
Incheon Metropolitan City

O The potential reduction amount of greenhouse gas can be defined as the amount
of greenhouse gas emission to be reduced by greenhouse gas reduction policies.
The term reflects the future greenhouse gas reduction capacity to respond to the
policies and plans of the central government and the policies and projects of local

governments.

O The government announced the ‘Amendment of the National Greenhouse Gas
Roadmap’ and set the reduction targets per each sector based on the potential
reduction amounts of greenhouse gas. The potential reduction amounts of
greenhouse gas in Incheon Metropolitan City were calculated based on the reduction
measures of the national greenhouse gas roadmap. After the prediction of the
greenhouse gas emission amount, the applicable key reduction measures for Incheon

were selected to calculate the potential reduction amounts of Incheon.

(Table 4-1) Main reduction measures per each sector

Sectors Analysis Criteria

@ Use of energy-efficient lighting (dissemination of LED lighting)

Buildings (household, | @ Use of energy-efficient home appliances and office equipment
commerdial) (dissemination of energy-efficient devices)

/ public and others | @ Reduction of energy consumption of buildings for heating and cooling

(better insulation, facility improvement)

@ Dissemination of eco-friendly cars and improvement of fuel efficiency

® Improving fuel efficiency through changes in driving behavior and
road conditions

® Increase the transit share of the public transportation

Transportation

Agriculture and
livestock industries /
waste management

Apply the national greenhouse gas reduction target
(agriculture and livestock 7.9%, waste 28.9%)
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V. Establishment of Incheon Metropolitan City Greenhouse
Gas Reduction Roadmap

O Incheon strives to become the global green capital. To prepare the new global
climate framework and contribute to the national greenhouse gas reduction target,
the city established a vision of “Building Global Green Capital Incheon through
Clean Growth Strategy”.

- The mid to long—term visions of Incheon are achievable through a participatory
greenhouse gas reduction strategy with citizens, the expansion of clean energy, and

management of greenhouse gas sinks.

- To achieve these visions, Incheon needs to build the required frameworks, organize
the related laws and regulations, secure finance, and establish the governance for

related sectors.

Vision Build Global Green Capital Incheon through Clean Growth Strategy

Establish a Clean Growth City to Lead the New Climate Framework

Targets Low carbon city created by Low carbon A leading city of
citizens clean growing city greenhouse gas reduction

Greenhouse gas reduction | Use of dean energy for low | Management of carbon
with citizens carbonization sinks to reduce net emission

Dissemination and

) Afforestation and street
expansion of renewable

tree planting

Reducing greenhouse gas
in the buildings sector

Strategies energy

and tasks
Diagnosis and support to Use of low-carbon Composition of green areas
greenhouse gas reduction eco-friendly car in parks and cities

Reducing greenhouse gas Composition of ocean

Waste energy conversion

in daily lives forest
Alignment of .
. Improvement of lgnment o . . Establishment of
Foundations . related laws and Financing
required systems . governance
regulations

(Figure 4-5) Vision and targets for greenhouse gas reduction of Incheon Metropolitan City
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O The greenhouse gas reduction target of Incheon Metropolitan City by 2030 is a
31.0% reduction from the BAU level.

- The sectoral reduction targets are 32.6% for buildings (households 30.8%, commercial
facilities 34.0%), 30.1% for transportation, 28.9% for waste management, 25.4% for

public and others, and 7.9% for the agriculture and livestock industries.
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(Figure 4-6) 2030 greenhouse gas reduction target of Incheon Metropolitan City

O The lists of projects for each sector to reduce greenhouse gas are made in stages,
referring to the comprehensive plan for climate change response, the local energy
plan, and the five—year green growth plan which were created by departments

related to climate change, and other national plans.

O The following targets were created as four key strategies for five sectors

- A greenhouse gas reduction city established by the participation of all citizens in daily

lives (buildings sector)

A green city with green energy (public and others, the agriculture and livestock

industries),

A clean city of eco—friendly transportation (transportation)

- A resource recycling city using recycled energy (waste management)
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(Table 4-2) Four key strategies for five sectors to create a list of projects in Incheon Metropolitan

Government

5 sectors

Buildings

Public and others
/ agriculture and
livestock industries

Transportation

Waste management

A greenhouse gas
reduction city

A clean city of

A resource recycling

strat[:a s established by the A g:::: ;::ernh eco-friendly city using recycled
9 participation of all 9 9y transportation energy
citizens in daily lives
Promoting carbon | Promoting green Promoting public Living waste
point system office transportation reduction
heni . .
bSJirIZ?r?t ee:err]g Enerav recydlin Promoting the use | Recycling sewage
9 24 dy recyding of bicycles water
efficiency
Projects . . . .
) Supplying Providing public . Using waste
Urban railway . )
renewable energy | model renewable - emission trading
. building
to buildings energy scheme
Eco-friendly fuel Exparjdlng D|ssem|na¢|on and
supply eco-friendly expansion of
farming eco-friendly cars

VI. Detailed implementation plans for GHG reduction

O Incheon Metropolitan City built detailed plans for five sectors based on the four

key strategies and made lists of possible projects.

- Buildings(household, commercial) : carbon point system, energy welfare system,

renewable energy business

- Public and others : use of energy—efficient lighting, green roof, renewable energy

dissemination business

- Transportation(road) : selection of a weekly car free day, eco—friendly car

dissemination, extension of urban railway

- Agriculture and livestock industries : use of eco—friendly fertilizer, technology support

to scientific farming for greenhouse gas reduction
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- Waste management : waste reduction, recycling of sewage water, operation of living

waste collection centers

- Greenhouse gas sinks : afforestation, urban forest creation, ocean forest creation

O It was predicted that the amount of greenhouse gas could be reduced by
2,407,188tCOzeq by 2020, 4,356,873tCOeq by 2025, and 7,276,259tCO%eq by 2030.

- The reduction in each sector would be 3,040,028tCO,eq in buildings, 393,850tCO.eq
in public spaces and other spaces, 2,527,839tCOeq in transportation, 25,162tCO,eq in

the agriculture and livestock industries, and 1,289,380tCO,eq in waste management.

(Table 4-3) The sectoral amounts of greenhouse gas reduction in Incheon Metropolitan City
[Unit : tCOzeq]

Category 2016 2017 2018 2019 2020 2025 2030
Buildings
(household | 779.300| 937.402| 1,131.869| 1,276,344| 1.422,812| 2,212,770/ 3,040,028
-commercial)
P“gt"rfefsnd 21014| 44046/ 66990 91,093 116,830| 247,086| 393,850
Tranzpnortat' 72101 145316| 219.647| 326,430 441,863|1,030,080|2,527,839
Agriculture
and livestock 186 373 559 745 932|  9847| 25162
industries
Waste 82.096| 167,220 252,378| 338288 424,751| 857,090 1,289,380
Total 954,697| 1,294,357 | 1,671,443 2,032,900| 2,407,188 | 4,356,873 7,276,259

O The total budget required for the greenhouse gas reduction of the non—industrial
sector was 13 trillion 230 million 100 thousand won. Annually, 882 million won
is required, and government expenses account for 68.8% (9 trillion 975 billion won),
city and gun, gu expenses account for 13.4% (1 trillion 772.9 billion won), and

private expenses account for 17.8% (2 trillion 359.6 billion won).
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(Table 4-4) Finance for sectoral greenhouse gas reduction project in Incheon Metropolitan City
[Unit : million won]

Category | 2016 2017 2018 2019 2020 2025 2030
Total 249264| 245795 367,029| 2,229,076 476,249 7,675,998| 165,044
National 12,544| 29653| 99,193| 1407,807| 81,067| 7,070,869| 43,574
City 136,570| 110.716| 145977| 491818 56,921| 511921 28229
G“’;ua”d 7,033 3,052 5758 3,423 3423 3,471 3503
Individual | 93,117| 102,374| 116,101| 326,029| 334,839 89.737| 89,738

VII. Performance evaluation

0 To conduct monitoring on greenhouse gas reduction projects, Incheon Metropolitan

City established frameworks for evaluation and interdepartmental cooperation.

- Performance evaluations comprise processes that are continuously operated through
many stages, from the planning stages of evaluations to actual performance

evaluations.

To evaluate the reduction performance of each related department and provide
information that can be used in the next year, quantitative evaluations are conducted
according to the volume of the projects per year, the project budget, and the amount
of greenhouse gas reduction. The achievement rates of greenhouse gas reduction plans
and the effectiveness of the plans compared to the allocated budgets

(cost—effectiveness, calculated in percent) are used for the evaluations.

Qualitative evaluations are planned to be conducted on the reduction plans, reduction

project management, target management, and education and training.
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| . Overview

1. Background and purpose

O Climate change adaptation denotes activities that counter the ripple effects of climate
change that are occurring now, or that are expected to occur in the future. The activities
aim to mitigate possible damage through natural or artificial modification of systems
(minimization of danger), or to utilize the phenomenon as a useful opportunity

(maximization of opportunity) (The Ministry of Environment, 2009).

O Climate change adaptation also encompasses activities corresponding to the
reduction of possible damage due to climate change (the dangers of climate change,
or vulnerability due to climate change) and to effectively utilize new development

opportunities that can be created through the activities.

O The effects and forms of damage due to climate change are different in each
country, and their intensity and frequency are different within each region of the
same country as well. Therefore, each local government needs to predict the
effects and damage following climate change accordingly and prepare and
implement preemptive response measures to minimize the damage of expected

disasters.

O During the planning phase of the Detailed Implementation Plan for Participatory
Climate Change Adaptation in Bupyeong—gu, an awareness survey of Bupyeong—gu
residents on the measures for climate change adaptation was conducted. According
to the survey, the residents answered that education and PR on climate change

were needed most.

O The development of educational and PR content is needed, which should be
easy for the citizens and students of Bupyeong—gu to understand and

participate in.
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2. Research scope and content

O Spatial scope : Bupyeong—gu, administrative district of Incheon Metropolitan City

O Temporal scope : 2018, the base year of content creation
Past year : 1995 (since the launch of the popularly elected local self-government)
Vulnerability map : 2010, 2020, 2030, 2040

O Research content : vulnerability mapping of Bupyeong—gu disaster and calamity,
health sector, etc.

- Research on Bupyeong—gu area’s climate change vulnerability and adaptation

characteristics and systemization of the findings

- Vulnerability mapping of each sector (health, disaster and calamity, water control,
ecosystem, etc.) related to climate change through the policy support tools of the

Korea Adaptation Center for Climate Change
O Educational content tailored to target audiences, including citizens and students

- Collection and analysis of educational and PR content regarding climate change

adaptation in Bupyeong—gu

- Development of educational contents, including experience—based education and

storytelling, for citizens and students
O Measures to promote educational and PR content
- Case study on foreign PR activities regarding climate and climate change

- Case study on other domestic local governments’ PR activities regarding climate

actions

- Case study on best operational practices of other local governments, including climate

change experience centers and other centers

- Development of measures to activate education and PR through the Bupyeong

Gulponuri Climate Change Experience Center currently in operation.
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Background and purpose

The result of Bupyeong-gu Citizens' Awareness Survey for
the Countermeasures for Adaptation to Climate Change shows :
Citizen Education and Promotion on Climate change is the most needed

g

Broaden understanding of Bupyeong-gu citizens and students, and encourage participation
Need to develop easy training and promotional contents

* Mapping the vulnerability of Bupyeong-gu, ¥ Investigatie climate-related business promotion

including disasters, and health status of local govemnments
=  Climate change adaptation education and
premetion plan

= Demestic and foreign cases

¥ Analyze PR Cases Related to Overseas Climate and
Climate Change

= Customize educational contents for each . '
¥ Survey on excellent operation cases such as climate

educational subject such as students and the change experience center

general public ¥ Plan to activate education and promotion through
Bupyeong-gu Gulpa-Nuri Climate Change
Experience Center

(Figure 5-1) Background and purpose of the research

II. Current status and condition analysis

O Basic status of Bupyeong—gu : Adaptation policies, regional status, climate status,

land use status, population status, etc.

- Climate change adaptation policy : the climate change adaptation vision of
Bupyeong—gu is set as “Bupyeong, a future green city adapting to climate change

together with the citizens”.

- Regional status : Bupyeong—gu is an administrative district with Gyeyang—gu in the
north, Nam-gu, and Namdong—gu in the south, Bucheon City in the east and Seo—gu
in the west. Many rivers including the Gulpocheon River and Cheongcheoncheon
River flow in the east, and erosion of rivers have created the current basin of
Bupyeong—gu.

- Climate status : The average annual temperature of Bupyeong—gu (2001~2010) is 12.
6°C, which is 0.6°C higher than that of Incheon Metropolitan City (12.0°C). Samsan
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1-dong (12.8°C) is the area with the highest average annual temperature, and that

of Bupyeong 2-dong and Cheongcheon 1-dong (12.3°C) are the lowest.

- Land use and population status : During the last five years, with regards to the major
types of land use, ‘paddy field’, ‘dry field', and “forest’ areas continuously decreased,
and ‘road’, ‘factory site’, and ‘park’ areas continuously increased. The population
of Bupyeong—gu is 560,649 as of 2016, and the average number of family members

decreased due to low birth rates and family nuclearization.

O Climate change education of Bupyeong—gu : conducted at Bupyeong Gulponuri

Climate Change Experience Center, Bupyeong Safety Experience Center, etc.

- Bupyeong Gulponuri Climate Change Experience Center : The center provides
education to raise awareness on the significance and importance of climate change
caused by global warming. The history of the Gulpocheon River flooding and climate
change response strategy of Bupyeong—gu are also introduced. The center has an

experience space and cultural exchange spaces such as galleries and libraries.

- Bupyeong Safety Experience Center : The center is a disaster experience space
equipped with facilities to improve disaster response capabilities. Visitors can virtually
see, hear, feel, and experience various disaster situations.

- Other types of education : Bupyeong—gu expanded the ecological environment
education space to include city gardens, Incheon Butterfly Park, and ecology
playgrounds, thereby enhancing the serviceability and offering residents opportunities

to experience the ecological environment.

lll. Climate change vulnerability map

O Evaluation of climate change vulnerability
- Results of the climate change vulnerability evaluation is shown in relative numerical
values, which represents a system’s level of adaptation capacity against climate change.

- The vulnerability evaluation result provided by VESTAP (the Vulnerability Assessment
Tool to build Climate Change Adaptation Plan) is categorized into six categories
(health, disaster/calamity, agriculture, forest, water control, and ecosystem) and 32

conditions
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- The climate change vulnerability map of Bupyeong—gu made by GIS reflects past data
from 2001 to 2010, and the comprehensive vulnerability index of the 32 conditions
from 2011 to 2040, which were calculated by Representative Concentration Pathways
(RCP) 4.5 and 8.5 scenarios.

O Vulnerability map per category

- Having examined the currently vulnerable categories of Bupyeong—gu based on the
climate change vulnerability index, health appeared to be most vulnerable, followed
by disaster/calamity, forest, and agriculture. The sum of the vulnerability levels of
the six categories at the dong—level district resulted to be highest in Samsan 1-dong,

Samsan 2-dong, and Galsan 1-dong.

- In the health category, health vulnerability caused by fine dust was found most
vulnerable, followed by vulnerabilities caused by cold waves and heatwaves. Overall,
Samsan 1-dong, Cheongcheon 2—-dong, Bugae 3—dong, and Bupyeong 4-dong were

appeared to be the most vulnerable dong-level districts.

- A comparative analysis of every condition in the disaster/calamity category showed
that the infrastructure is most vulnerable to heavy snow. Having examined the 4
sub—categories, Samsan 1-dong, Samsan 2-dong, and Bupyeong 4-dong were the

most vulnerable districts.

- In the forest category, vulnerability to landslides from heavy rain was most severe,
followed by vulnerability of forest roads to landslide. Having examined the 7
sub—categories, Illshin—dong, Cheongcheon 2-dong, Sangok 1-dong were the most

vulnerable districts.

IV. Case study on educational and PR content

O Domestic and foreign education cases

- Environmental education status : The Second National Environmental Education
Master Plan launched in December 2015 following the First National Environmental
Education Master Plan (2011~2015). The Minister of Environment establishes the
master plan every five years through discussion and review with the heads of related

central administrative departments.
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- Climate change education status : As of climate change, it is hard to directly experience
the phenomenon, and is separated from people’s daily lives. Therefore, education on
climate change is conducted through traditional lecture—based methods that focus

on knowledge delivery.

- Climate change education system : The content is categorized into major, medium,
and minor sectors, and the major sector is divided into ‘phenomenon and principle
of climate change’, ‘cause of climate change’, ‘effects of climate change’, and ‘climate

change adaptation’.

- Foreign cases of climate change education : Several guidelines and principles for
climate change education are available, including ‘seven principles to understand the
climate’, ‘ten guidelines for communications regarding climate change’, ‘five key
concepts for climate change education’, and ‘guidelines to provide climate change

k]

education for different age groups and knowledge levels

- Cases of climate change education implementation : In the U.S., the National Science
Foundation established an education program on global climate change that reflects
the latest scientific and technological findings, to provide official and unofficial
learning opportunities for people of all ages regardless of their cultural and linguistic
backgrounds. The Center for Environmental Education (CEE) of the UK., established
to provide information on environmental education, offers essential resources,

curriculum, technical knowledge, and guidance.
0O Domestic and foreign cases of PR

- The main offline PR media are media conferences, media advertising, traffic advertising
(bus, in—flight) and subtitle ads, press releases, and advertisements in major
newspapers. For online PR, online platforms (Naver Blog, Facebook, Instagram, and

YouTube) and the website of Bupyeong—gu Office can be used.

- Cases of PR include delivering information to unspecified masses in the form of

pamphlets or folded flyers, consisting of images, writings, and photos.

- Infographics, which have simple and easy structures and deliver visualized information,

are PR materials well suited to the social media environment.

- Video clips can maximize viewers™ interests by maximizing visual effects.
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- Card news delivers various themes and stories on entertainment, touching stories, living
tips, politics, issues. It is a form of media that creates various forms of content covering

a wide range of information and themes.

V. Development and promotion of educational PR content

0 Development of educational PR content

- Development of educational content : Climate change education mostly focuses on
greenhouse gas reduction rather than adaptation, and while the scope of climate
change education covers a nation-wide area, it is hard to find climate change materials

at the regional (city, county, and district) level.

- The educational materials developed by Bupyeong—gu cover climate change adaptation
as well as regional climate change materials and countermeasures. The materials

focusing on Bupyeong—gu are created for teachers and climate change lecturers.

- The educational materials developed by Bupyeong—gu cover phenomena caused by
climate change effects from the national to Bupyeong—gu level, and related adaptation

plans.

The definition and phenomenon of climate change

4

Cause of climate change

4

Outlook on climate change

4

Climate change adaptation

(Figure 5-2) Flowchart for study

O Promotion of PR content

- The card news covers the events in Bupyeong—gu only and uses climate change

adaptation activities or related policies of Bupyeong—gu as its themes.
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(Figure 5-3) Climate change adaptation card news
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- Infographics are made by organizing the climate change adaptation policies of
Bupyeong—gu in a simple and easy structure in the middle, and then by adding detailed
information on the policies by utilizing related themes, such as heavy snow, cold waves,

vulnerable social classes, and the Gulpo River.
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(Figure 5-4) Climate change adaptation infographic

- Video clips can be made by using existing clips about climate change (from the Korea
Meteorological Administration, or the Korea Adaptation Center for Climate Change).
The clip shows the impact of climate change from a macro (world and the Korean
Peninsula) to a micro (Bupyeong—gu) level. Then the causes of climate change and
resulting changes at the Peninsula and Bupyeong—gu are presented. Finally, related

policies of Bupyeong—gu are introduced.
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O Measures to activate PR contents

- The following measures can be considered : displaying award—winning works at the
Bupyeong Gulponuri Climate Change Experience Center to exhibit contests that share
information on climate change adaptation; making a documentary regarding the
ongoing projects for climate change adaptation in Bupyeong—gu; having climate
change adaptation cases receive official approvals as good practices to be published
on renowned environment information magazines; using such content as educational
material for schools in Bupyeong—gu through agreements with the Incheon
Metropolitan City Office of Education, Incheon Bukbu Office of Education, or
Incheon Environmental Education Center, a research organization designated to

develop materials for environmental education.
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