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Abstract: Creation and administration of green space are emphasized to solve the environmental
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pressure faces green space fragmentation, so the planned approach is needed to improve the

continuity of green space. However, the current institutional green axis, used to enhance continuity

of urban space is merely an abstract concept under the master plan so that is not a consistent

framework for urban green continuity providing no detailed information such as position and path.

Therefore, in order to consistently manage green space in continuous point of view, it is insufficient

not being connected to each individual green space development projects. This study proposes a

method for finding the connection path to enhance urban green space continuity. This proposed

method consists of two phases. First phase is finding nodes to connect current green space and second

is to calculate the least cost path. We calculate connection cost using NDMI (Normalized Difference

Moisture Index), impervious ratio and official land cost, applying to Suwon city and potential

greening site that was planned in official master plan. According to the results, we confirm a

possibility of finding a cost-effective connection path with detailed spatial information instead of

unrealistic abstract concepts and discuss worth applying to a legally plan and policy.

Keywords: Green axis, Continuity, Urban ecosystems, Least cost path, park and green space
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Figure 1. The case of green axis in present: 2030 Suwon park
and green space master plan’s green framework.
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Table 1. Cost factor and cost for defining connection cost

Cost factor (Unit)

Direction of increasing costs Source

Land prices information (W)

The higher the land price, increase connection cost | Officially Land prices information in 2019

Impervious surface ratio (%)

The higher the impervious surface ratio,
increase connection cost

Biotop Map. 2019

NDMI The lower NDMI value, increase connecti on cost

Modified Landsat 8. 2019
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‘ After greening NDMI = existing NDMI x type Weight ‘

Figure 4. The formula for modify NDMI value after greening.
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Table 2. The connection cost and reduction of cost each couple of nodes according to green space type

After greening
Start | End | Present Polygon Line Point Integration
nodes | nodes
Cost Cost  |Costreduction| Cost |Costreduction| Cost |Costreduction| Cost | Costreduction

9 6 |1,900.48 | 1,869.99 30.49 1,876.30 24.19 1,900.48 0.00 1862.90 37.58
27 6 [1,296.71 | 1,292.78 3.93 1,281.39 15.32 1,296.71 0.00 1,278.77 17.94
9 7 11,359.90 | 1,329.42 30.48 1,347.44 12.46 1,359.90 0.00 1,336.44 2347
27 7 799.44 | 79449 495 796.04 3.40 799.44 0.00 791.00 8.44
29 7 847.33 | 84238 495 843.93 3.40 847.33 0.00 838.89 8.44
12 9 ]1,406.40 | 1406.4 0.00 1,406.12 0.29 1,406.40 0.00 1,406.08 0.33
30 9 |1,444.22 | 1,393.52 50.7 1,421.79 2243 1,442.85 137 1,398.07 46.15
13 9 ]1,494.45 | 1,488.47 5.98 1,490.89 3.56 1,494.45 0.00 1,490.89 3.56
27 18 | 1,611.63 | 1,611.63 0.00 1,606.60 5.03 1,611.63 0.00 1,606.58 5.05
28 18 |1,592.62 | 1,592.62 0.00 1,591.31 1.32 1,592.62 0.00 1,591.29 1.33
29 18 | 1,624.64 | 1,618.66 5.98 1,619.61 5.03 1,624.64 0.00 1,619.59 5.05
27 19 | 1,675.38 | 1,669.40 5.98 1,670.35 5.03 1,675.38 0.00 1,670.34 5.05
29 19 | 1,688.39 | 1,682.41 5.98 1,683.36 5.03 1,688.39 0.00 1,683.35 5.05
28 20 | 1,258.69 | 1,257.82 0.87 1,257.38 1.32 1,258.69 0.00 1,257.36 1.33
28 21 | 1,444.50 | 1,443.63 0.87 1,443.18 1.32 1,444.50 0.00 1,443.17 1.33
27 22 | 1,676.13 | 1,676.13 0.00 1,665.80 10.33 1,672.89 3.24 1,663.90 12.23
29 22 | 1,753.43 | 1,753.43 0.00 1,742.64 10.79 1,750.60 2.83 1,741.23 12.20
28 23 | 1,719.58 | 1,719.58 0.00 1,718.26 1.32 1,719.58 0.00 1,718.24 1.33
27 24 687.19 | 681.21 5.98 682.16 5.03 687.19 0.00 682.14 5.05
28 24 668.19 | 668.19 0.00 666.87 1.32 668.19 0.00 666.85 1.33
29 24 700.20 | 694.22 5.98 695.17 5.03 700.20 0.00 695.15 5.05
28 25 | 1,568.77 | 1,568.77 0.00 1,565.23 3.54 1,568.77 0.00 1,565.23 3.54
28 26 | 1,224.97 | 1,224.97 0.00 1,221.44 3.53 1,224.97 0.00 1,221.44 3.53
29 9 |1,723.43 | 1,690.58 32.85 1,715.67 7.76 1,705.54 17.89 1,691.06 32.36
30 7 ]1,056.10 | 1,026.35 29.75 1,018.82 37.28 1,043.85 12.25 1,006.57 49.53
30 26 |1,510.75| 1,510.75 0.00 1,491.24 19.51 1,510.75 0.00 1,491.24 19.51

Mean 1,374.37 | 1,365.68 8.68 1,366.11 8.25 1,372.92 1.45 1,362.22 12.14

Min 668.19 | 668.19 0.00 666.87 0.29 668.19 0.00 666.85 0.33

Max 1,900.48 | 1,869.99 50.70 1,876.30 37.28 1,900.48 17.89 1,862.90 49.53

Eolet, Agngol 7Pt 2 AR 7P A ArE 7 AR AE I 4 )l Agulge] 7P
71E0 TER e, Adulgq BRolA 1,869.999] 22 Ao} 7HE 2 AR7F HetE A= e
Aol mEF o] 71Ethu] 30,499 AAHE 7 HIGo| 7 2 B R Adn|§o] 24.19 T A4
&7F SRIE QI Hhd Han|gel FRojAef wg  Sinh AAWE9] gt 7 2 2 3014
o] Mah= glolth AA7 R0 wistel Adulgol W 7H AR IR, 30WollA 9% HRo|A 7t
7t 7 2 Az 30MelA 9o Az eely A FIg A2 Hsh) elE glrh, E3F 27 oA
STk, 27Hol A 6%, 29W0A] 9 O] ABH R ol A 641, 27H0lA] 22815 Sli= AAA 2] WakE g9l
= AR 9A7t wskst AL gelskglct shgict

7tES A AYEAE 25 A dEAHRE S5} S AR SR 0% dEPE =
o] P+ AABL-S 1,366,112 7|& HRHT} 825 = 27}, 9728189 Bk 1,372,922 o]= 71&



wE217t

‘ w221 ¥

g2t 4§

o237}

oLz 7t o227}

A Nodes

s Existing GreenAxis
s The path of minimum cost (Node 28 to Node 24)

The path of maximum cost (Node 9 to Node 6)
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Seoul park and green space master plan.
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