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ABSTRACT

Urban problems are constantly occurring around the world due to rapid industrialization and population
decline. In particular, as the number of vacant houses is gradually increasing as the population decreases,
it is necessary to prepare countermeasures. A plan to utilize vacant houses has emerged to restore the
natural environment of the urban ecosystem where forest destruction, damage to habitats of wild animals
and plants, and disconnection have occurred due to large-scale development. Through connectivity analysis,
it is possible to understand the overall ecosystem flow based on the movement of species and predict
the effect when vacant houses are converted into green spaces. Therefore, this study analyzed the green

area network to confirm the possibility of greening of vacant houses neglected in Jeonju based on circuit
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theory. Using Circuitscape and Least-cost path, we tried to identify the connectivity of green areas and

propose an ecological axis based on the analysis. In order to apply the resistance values required for

analysis based on previous studies, the 2020 subdivision land cover data were integrated into the major

classification evaluation items. When the eight forests in the target site were analyzed as the standard,

the overall connectivity and connectivity between forests in the area were high, so it is judged that the

existing green areas can perform various functions, such as species movement and provision of habitats.

Based on the results of the connectivity analysis, the importance of vacant houses was calculated and

the top 20 vacant houses were identified, and it was confirmed that the higher the ranking, the more

positive the degree of landscape connectivity was when converted to green areas. In addition, it was

confirmed that the results of analyzing the least-cost path based on the resistance values such as connectivity

analysis and the existing conceptual map showed some differences when comparing the ecological axes

in the form. As a result of checking the vacant houses corresponding to the relevant axis based on the

width standards of the main and sub-green areas, a total of 30 vacant houses were included in the 200m

width and 6 vacant houses in the 80m width. It is judged that the conversion of vacant houses to green

space can contribute to biodiversity conservation as well as connectivity between habitats of species as

it is coupled with improved green space connectivity. In addition, it is expected to help solve the problem

of vacant houses in the future by showing the possibility of using vacant houses.

Key Words : Jeonju city, Utilization strategy, Ecological Network, Landscape Anlaysis, Circuit Theory,
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Table 1. Resistance value by land cover type

Cover type . signed Justification
Resistance value
Birds may be reluctant due to a lack of green space, but the
Urban 50 probability of using a building must be considered(Pelletier ef al,
2014; Grafius et al 2017).
. Birds were reluctant to pass through open spaces(Shimazaki et al,
Agriculture 30 2016; Grafius er al, 2017).
Effective area size for increasing bird populations in urban areas is
1-10ha(Chae er al., 2004).
>lha=1, <lha=2  The minimum area of fragmented green areas in the city where birds
can inhabit is lha(Hong e al, 2009).
Forest Parus major prefers large forest areas(Song and Kim, 2016).
Forest among Forests and parks contribute to the abundance of bird species and the
unexecuted parks=1 maintenance of clusters(Desrochers et al, 2011; Jasmani et al, 2017).
p > The patch of the forest affects the bird’s movement
others=2 pattern(Desrochers et al, 2011; St-Louis et al, 2014).
Grass 10 There are no trees to use as a stepping stone, so they prefer less than
forests(Gillies et al, 2011; Shimazaki et al, 2016).
Birds were reluctant to cross the open water space(Desrochers ef al,
Wetland 45 2011; Shimazaki er al, 2016; Grafius et al. 2017).
Birds were reluctant to pass through open spaces(Desrochers and
Bare land 30 Hannon, 1997; Shimazaki er af, 2016; Balbi er al, 2021).
Water body 45 Water surface interferes with the movement of birds(Tremblay and

Distance from the
Forest > 45m

Road Initial +20

Initial +50

St.Clair, 2009; Shimazaki et al, 2016).

Parus major is reluctant to cross gaps larger than 45m(Tremblay and
St.Clair, 2009; Grafius et al 2017).

Parus major is reluctant to cross a road with heavy traffic(Tremblay
and St.Clair, 2009; Grafius et al 2017).
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Table 2. Priority of vacant house lots according to Circuitscape connectivity results

Priority Vacant lot location Lot , Current Priority Vacant lot location Lot ., Current value
area(m’)  value ea(m')
1 21726  Deokjin-dong 195.80  1.8121 11 754-6  Ual-dong 371.75 1.0887
2 982  Pungnam-dong 272.15 1.7580 12 74942  Ual-dong 215.85 1.0155
3 1361-19  Deokjin-dong  125.97 1.4147 13 531-3  Inhul-dong  334.38 0.9708
4 1360-37 Deokjin-dong  38.59 1.4034 14 1360-38 Deokjin-dong  29.44 0.9655
5 150-1  Wansan-dong  136.38 1.1788 15 12-5  Seosin-dong ~ 110.87 0.8861
6 127-10  Wansan-dong 211.97 1.1655 16  973-18 Seoseohak-dong 3992.59 0.8825
7 834-51  Jinbuk-dong 262.80  1.1647 17 302-4 Deokjin-dong  162.55 0.8775
8 613  Dongseohak-dong 1078.55  1.1398 18 302-2 Deokjin-dong  197.44 0.8762
9 744-5  Nosong-dong 134.41 1.0964 19 279-1 Deokjin-dong  375.06 0.8537
10 376-1 Dongseohak-dong 990.64 1.0897 20  459-1 Deokjin-dong  86.35 0.8485
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Table 3. Vacant house lots that belong to the ecological green axis with 200m

Vacant lot location Area(m’) Vacant lot location Area(m’)

993-1 Seoseohak-dong 44742 127-17 Wansan-dong 153.31
127-10 Wansan-dong 211.97 369-38 Seoseohak-dong 268.63
127 Wansan-dong 131.49 348-1 Seoseohak-dong 535.33
369-80 Seoseohak-dong 166.26 361-47 Seoseohak-dong 136.65
128-11 Wansan-dong 108.57 564-3 Wansan-dong 271.58
525-11 Wansan-dong 233.08 138 Wansan-dong 147.40
379-6 Wansan-dong 154.93 8-2 Seoseohak-dong 586.25
121-2 Wansan-dong 122.03 367-22 Wansan-dong 211.67
80-56 Wansan-dong 138.12 123-2 Wansan-dong 252.89
123-1 Wansan-dong 195.35 1590-7 Hyoja5-dong 394.73
396-81 Seoseohak-dong 104.52 1590-6 Hyoja5-dong 339.26
80-40 Wansan-dong 176.51 217-26 Deokjin-dong 195.80
80-101 Wansan-dong 120.49 344 Seoseohak-dong 220.31
343-1 Seoseohak-dong 495.43 150-1 Wansan-dong 136.38
362-22 Seoseohak-dong 110.23 561 Wansan-dong 238.54

Table 4. Vacant house lots that belong to the ecological green axis with 80m

Vacant lot location Area(m) Vacant lot location Area(nd)
993-1 Seoseohak-dong 447.42 1590-7 Hyoja5-dong 394.73
348-1 Seoseohak-dong 535.33 1590-6 Hyoja5-dong 339.26
361-47 Seoseohak-dong 136.65 150-1 Wansan-dong 136.38
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