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ABSTRACT

Green infrastructure planning represents landscape planning measures to reduce particulate matter. This study aimed
to derive factors that may be used in planning green infrastructure for particulate matter reduction using text mining techniques.
A range of analyses were carried out by focusing on keywords such as ‘particulate matter reduction plan’ and ‘green
infrastructure planning elements’. The analyses included Term Frequency-Inverse Document Frequency (TF-IDF) analysis,
centrality analysis, related word analysis, and topic modeling analysis. These analyses were carried out via text mining
by collecting information on previous related research, policy reports, and laws. Initially, TF-IDF analysis results were
used to classify major keywords relating to particulate matter and green infrastructure into three groups: (1) environmental
issues (e.g., particulate matter, environment, carbon, and atmosphere), target spaces (e.g., urban, park, and local green space),
and application methods (e.g., analysis, planning, evaluation, development, ecological aspect, policy management, technology,
and resilience). Second, the centrality analysis results were found to be similar to those of TF-IDF; it was confirmed that
the central connectors to the major keywords were ‘Green New Deal’ and ‘Vacant land’. The results from the analysis
of related words verified that planning green infrastructure for particulate matter reduction required planning forests and
ventilation corridors. Additionally, moisture must be considered for microclimate control. It was also confirmed that utilizing

vacant space, establishing mixed forests, introducing particulate matter reduction technology, and understanding the system
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may be important for the effective planning of green infrastructure. Topic analysis was used to classify the planning elements
of green infrastructure based on ecological, technological, and social functions. The planning elements of ecological function
were classified into morphological (e.g., urban forest, green space, wall greening) and functional aspects (e.g., climate control,
carbon storage and absorption, provision of habitats, and biodiversity for wildlife). The planning elements of technical function
were classified into various themes, including the disaster prevention functions of green infrastructure, buffer effects,
stormwater management, water purification, and energy reduction. The planning elements of the social function were classified
into themes such as community function, improving the health of users, and scenery improvement. These results suggest
that green infrastructure planning for particulate matter reduction requires approaches related to key concepts, such as resilience
and sustainability. In particular, there is a need to apply green infrastructure planning elements in order to reduce exposure

to particulate matter.

Key Words: Ecosystem Service, Green New Deal, Bjg Data, Social Disaster, Environmental Disaster
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Table 1. Factors and functions of green infrastructure
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32 2

. Function of
Factors of green infrastructure @C o of green
infrastructure
City park and garden Urban parks, neighborhood parks, children’s parks, public gardens, community gardens, etc.
Green areas in residential areas, commercial green areas, housing gardens, village announcements,
Urban green space .
playgrounds and recreation spaces, waterfront buffer green areas, etc.
Other green space Gardens, urban farms, graveyards, rainwater gardens, vegetative water, urban wetlands, etc. Hubs
. . Flood management facilities, reservoirs, green roofs, street trees, wooden boxes, waterproof
Facilities and techniques . .
packaging, excellent storage bins, etc.
Natural green space Flood plain, wetland, forest, reservoir, reservoir, pastureland, wildlife habitat, etc.
Green street, green belt, green way, landscape connection area, etc. Links

Source: Kang ef al, 2011. 22+ A AHA.
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Table 2. Choose the main keywords

Keywords

References

"Framework act on environmental policy;, "Framework act on the national land;, "Act on urban parks, green

Law ares, etc;, Framework act on low carbon, green growth;, National environment conservation act;, "National
Green infrastructure land planning and utilization act;, "Act on the creation and management of urban forest;, "Countermeasures
against natural disasters act;, "Act on urban parks, green areas, efc.,
Literature | Kim ef al, 2018b
) Law "Special act on the reduction and management of fine dust;, "Clean air conservation act;, "Framework act on
Particular matter environmental policy;, "Environmental impact assessment act
(Outdoor space) - X -
Lterature | Hong ef al, 2018: Kim ef al, 2018b: Kang, 2020; Kim and Choi, 2020
Law "Sustainable development act;, ™National land planning and utilization act;, "Framework act on low carbon,
Green new deal green growth,
Literature | Han, 2020: Lee and Woo, 2020: Yu ef al, 2020
Resil Law "National land planning and utilization act;, "Countermeasures against natural disasters act
esilience
Literature | Jung ef al, 2016 Han and Lee, 2017: Choi and Seo, 2018
TAct on urban parks, green areas, efc.;, 'Clean air conservation act;, Framework act on environmental policy,,
Law "Environmental impact assessment act;, "National land planning and utilization act;, "Act on the improvement
Wind-way of urban areas and residential environments
Literature | Eum ef a/, 2019: Kim ef al, 2019: Hong et al, 2020
Wetland Law "Water environment conservation act;, "Framework act on low carbon, green growth,
(Particular matter) | Literature | Son and Kim, 2020
Law "National land planning and utilization act;, "Act on acquisition of and compensation for land, etc. for public
Vacant land works projets
Literature | Kim and Nam, 2016
Forest Law "Framework act on low carbon, green growth,, ™National land planning and utilization act;, FAct on the
(PM reduction forest, creation and management of urban forest;
forest tending, urban )
forest) Literature | Lee ef al, 2017: Jeong et al, 2019: Koo, 2019
) "Framework act on low carbon, green growth;, "National land planning and utilization act;, "Act on urban
Greening Law K "
. parks, green areas, efc.;
(Wall greening, green
roof, vertical greening) | [iterature Kang and Lee 2014; Choi, 2015; Korea Institute of Construction Technology, 2017: Ryu and Lee, 2019
Garden Law National land planning and utilization act;, "Act on urban parks, green areas, efc.;, "Act on the creation and
(Vertical garden, furtherance of arboretums and gardens,
community garden) | Literature | Choi ef al, 2018: Nam and Kim, 2019: Hong et al, 2020
Park Law "Framework act on low carbon, green growth,, ™National land planning and utilization act;, "Act on urban
(Long term parks, green areas, etc.
unexcuted park, urban| )
park) Literature | Byeon, 2017: Jeong and Jung, 2020: Kim ef al, 2020b
Green area Law "Framework act on low carbon, green growth;, "National land planning and utilization act;, "Act on urban
(Buffer green area, parks, green areas, efc.
park & green space) | Literature | Baek and Park, 2014: Yu, 2015
Law "Water supply and waterworks installation act;, National land planning and utilization act;, "Notice of
Street tree regulations on the creation and management of street trees;
Literature | Xu and Kim, 2017; Ko and Park, 2019: Cho ef al, 2020
T AE7te o FEE 5o HAFEHOE Table 29 2ol A =eh(HHEs), S35, FHx5s, Agass 5), 4d(F
A Ak AR, AU 7He ), FHC7IMEE 3Y, EATY
AR 71EE F IPIE 2-AQze, nAHA (L FRE7t 5), SA(GF=A, A=A, 7tE=5A ), 7tEFo|th o|F
O% ), JdwE, A v, SARHRAR MAE 719EE 71EC R Aol A4S At
), FFTAL 2(MARA A7 <, @7, BEAE ), A, 749 volHEY 35S AEs 277t e
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Table 3. Data analysis method

Analysis method

Contents

References

TF-IDF

Identify words of high frequency and importance.

Jung, 2010

Closeness centrality
words.

Identify which words are located at the center of the network or are highly related to other

Kim and Song, 2016

Similar to closeness centrality, but to analyze words by averaging the shortest distance

Harmony centrality reciprocals between therr. Kim, 2019
Centrality
Bii\gfrz?liliss Identify which words act as links between words, meaning influential words on the network. Marsden, 2002
Degree centrality Analyze the topic words associated with a particular word to determine which words are Friedln, 1993

centered in the network.

Network

Identify the words that appear at the same time as a particular word.

Kim and Lee, 2021

Topic modeling

Identify the implications of the words in each cluster by grouping them into clusters.

Kim ef al, 2016b
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Figure 1. Word cloud
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Table 4. Results of TF-IDF analysis
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Table 5. Results of centrality analysis
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City Analysis City Analysis City Analysis City Analysis
matter matter matter matter
Environment | Park Plan Environment | Park Plan Environment | Park Plan Environment | Park Plan
Green Green Green
Atmosphere | Area | Management | Development Management Dust Management | Development Management
area area area
. Green . I . Green new . I
Concentration area Creation Atmosphere Area Utilization | Concentration | Area deal Concentration | Area Utilization
Land Space Utilization | Concentration | Ecology | Evaluation | Development | Ecology | Vacant land | Atmosphere | Ecology Facility
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Figure 3. Network analysis of ventilation corridor and forest
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Figure 4. Network analysis of Street tree, park, particulate matter and vacant land
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Figure 6. Results of topic modeling analysis
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