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ABSTRACT

Long-term unexecuted urban parks will be released from urban planning facilities after 2020, this
may result in development of those parks. However, little research have been focused on how to devel-
op those parks considering conservation, development, spatial pattern, and so on. Therefore, in this
study, we suggested an optimization planning model that minimizes the fragmentation while maximizing
the conservation and development profit using ACO (Ant Colony Optimization). Our study area is
Suwon Yeongheung Park, which is long-term unexecuted urban parks and have actual plan for private
development in 2019. Using our optimization planning model, we obtained four alternatives(A, B, C,

D), all of which showed continuous land use patterns and satisfied the objectives related to conservation
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and development. Each alternative are optimized based on different weight combinations of con-

servation, development, and fragmentation, and we can also generated other alternatives immediately

by adjusting the weights. This is possible because the planning process in our model is very fast and

quantitative. Therefore, we expected our optimization planning model can support “spatial decision

making” of various issue and sites.
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Table 1. Selected indicators for each optimization objective

Objectives Indicators Definition References
. . Kim et al., 2012
ECVAM The Environmental Conservation Value Architecture&Urban Research
Assessment Map .
Institute, 2014
Conservation NDVI Normalized difference vegetation index Liu, X. et al., 2012
. Species distribution based on La e.t al., 2001 .
Species I . Korean Environment Institute,
3" National Ecosystem Survey
2006
Slope Topographical characteristic Lee, 2005
Land price Difference from average land price Seoul Development Institute, 2015
Development P outside the study area by land-use types Jang and Kim, 2013
Distance from oo Lee, 2013
road Accessibility to the road Seoul Development Institute, 2015
Neighbor Match between the focused cell and 8 Eldrandaly, 2010
Compactness method neighboring cells Cao et al., 2011
& & Karakostas, 2017
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Table 2. Result of Conservation indicators

Indicators | Score Class Area(m’)
5 1 433,800

A 4 2 0
ECVAM 3 3 2,700
(Grade) 2 4 150,300
1 5 20,700

1 0.6~0.66 32,400

5 2 0.66~0.72 50,400
NDVI 3 0.72~0.76 117,900
4 0.76~0.80 182,700

5 0.80~0.86 144,000

C. 1 ~210 138,600
Species(m) 0 210~ 963,000
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Table 3. Result of Development indicators
Indicators Score Class Area(m’)
5 0~5 149,400
4 5~8 150,300
Slo}I).e e 3 8~15 252,900
2 15~20 45,000
1 20~ 9,900
1 ~92 108,900
I 2 925~ 136 237,600
Land price 3 136~ 188 3,600
(¥1,000) 4 188~ 385 183,600
5 | 385~1,805 48,600
1 5~7 164,700
IIL 2 7~10 206,100 Development
Distance 3 10~13 153,900 ;7?
from road 4 13~16 46,300 -
5 16~20 36,000 o ow om -

Table 4. Result of suitability maps

1v. D.
Color | Score Development Conservation
Area(m’) % Area(m’) %
1 168,300 | 27.7 34,200 5.6
2 149,400 | 24.6 34,200 5.6
3 142,200 | 23.4 | 135000 | 22.2
4 69,300 | 11.4 | 109,800 18.1
5 78,300 | 12.9 | 294,300 | 484
- 607,500 | 100 607,500 | 100
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) .<>. .

Figure 5. Suitability map for development
(I: Slope, II': Land price,
III : Distance from road, IV : Suitability map)
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L L L 1
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Figure 6. Suitability map for conservation
(I: ECVAM, II:NDVI, III: Species,
IV: Suitability map)
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Table 5. Fitness value of Alternatives

Alternatives im;l)ort.an ! Weights™ Fitn.ess values
objective Development | Conservation | Compactness Total
A Development 0.6:0.3:0.1 596 2,177 8,244 11,017
B Conservation 0.3:0.6:0.1 425 2,352 8,150 10,927
C Compactness 0.3:0.3:0.4 495 2212 8,292 11,002
D - 0.45:0.45:0.1 545 2,263 8,110 10,918
*development : conservation : compactness
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