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Abstract: This study examined ecological network change affected by the 2020 invalidation of

decisions on urban parks with a focus on Busan. The analyses were conducted to five scenarios using

FRAGSTATS. The green space in scenario 1 assuming all development for unexecuted urban park

would decrease by 7,339.75 ha compared to scenario 5, which assumes the entire conservation of

unexecuted urban parks, and the fragmentation of the ecological space in scenario 1 increased. In

scenario 1, 8.06% of the total area of core habitats and 28.23% of connectivity would decrease.

However, scenario 3, which assumes the conservation of environmentally sensitive areas of

unexecuted urban parks, can achieve 94% of green space and 95.6% of the connectivity of the scenario

5. Scenario 3 has effects similar to scenario 5 in terms of defragmentation. Thus, conservation of

environmentally sensitive areas in parks is critical and effective in maintaining ecological networks.

Keywords : Urban Park Automatic Invalidation, Urban Park, FRAGSTATS, Green Space Network,

Fragmentation
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Figure 1. Spatial distribution of long-term unexecuted
urban parks in Busan
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Table 1. Scenarios for Analysis

Contents Type of scenario Story
Scenario 1 All development | -All development of unexecuted urban areas Worst scenario
-Conservation of six parks (Onchun park, Dukchun park, Dongrae
Scenario 2 Coqservation of sajqk park, M.yungj.al.lg park, Sasang park, Daeyoun park) almost _
private parks decided for private-initiated park development
-Development for other unexecuted parks
-Conservation of environmentally sensitive areas (1 class of national
environmental assessment, 1 class of ecological zoning map, over 8
Conservation of | class of green naturality map, over 4 class of natural forest and over
Scenario 3 environmentally | 5 class of artificial forest in forest map, top water resource protection -
sensitive areas area, wetland protected area, wildlife protection area, development
restricted area) in parks
-Development for other unexecuted parks
-Conservation of six private-initiated parks
-Conservation of environmentally sensitive areas (1 class of national
Conservation of | environmental assessment, 1 class of ecological zoning map, over 8
Scenario 4 priv'ate parksand | class of green njaturality map, over 4 class of natural forest and over _
environmentally 5 class of artificial forest in forest map, top water resource protection
sensitive areas area, wetland protected area, wildlife protection area, development
restricted area) in parks
-Development for other unexecuted parks
Scenario 5 All conservation | -All development of long-term unexecuted parks Best scenario
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Table 2. Metrics of FRAGSTATS

Contents Index Unit
Class area (CA) ha
Percentage of landscape (PLAND) %
Number of patches (NP) -
. Mean patch size (AREA_ MN) -
Area/edge metrics - - —
Patch size coefficient of variation (AREA CV) -
Patch Density (PD) N/100ha
Landscape shape index (LSI) -
Largest patch index (LPI) %
. Contiguity index distribution (CONTIG_AM) -
Shape metrics - —
Shape index distribution (SHAPE MN) -
Total core area (TCA) ha
. Core area percentage of landscape (CPLAND) %
Core area metrics —
Number of disjunct core areas (NDCA) -
Core area distribution (CORE_MN) -
Euclidean nearest neighbor distance distribution (ENN_AM) -
Percentage of like adjacencies (PLADJ) %
Contrast/aggregation — o
metrics Aggregation index (Al) %
Interspersion & Juxtaposition index (1JT) %
Patch cohesion index (COHESION) -
F S AENL B Sla) aTEs  oul 5X30) o4 visks B2 Aubel P
AR =23 A AR R AIY] EX shof| chet F7P7} 7k sttt AaRlez AeekE 4
nsdolelS Suste] BESATE Seltel B4 Gk AW £4& 2 Funze] WA, oy
B Tl EFRI7IERARAY, AR, 4F 5 Aol Bt ARk Aekezte] ujA), Wk, 3
A4, 24, 574, A, Sz FRE0 rﬂﬂr 8 5o g TR AT Aune v
HAETE 22719 FEoR R Sl & A gl HeAe, R, SAA GRS, AE4A
9 FARAL AFEAR E%@ hqenz A 4R sl JEIACKTable 3, ANAGE
ure] 2of o AU ER A 24 Al HAE= 3 He= A% U2 Fux2(Patch), BH=22 3
Aol = A=, v]HEY ZAFH] 92 F (Class), Z¥H(Landscape)®] Al 7HA] 9 #AT
A A5 e olg Az dos 92 £E APl B AT AL 4w 229 &
ERART, Fu FU72E BAG) 9§ 20 288
. 9lh= FRAGSTATS 4.2 M7 ARg3te] 7 SHEIL, Aol thek Sk A4S sl A
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Table 3. Long term unexecuted urban parks in Busan(2017)
Category Sub-category Number Area(m)
Urban nature park Urban nature park 2 7,603,275.00
Neighborhood park 46 37,476,763.40
Cemetery park 1 750,932.00
Park Waterfront park 5 2,583,934.00
Children’s park 3 5,640.90
Sports park 1 2,201,000.00
Recreation park Recreation park 11 21,497,676.00
Total 69 72,119,221.30
st g7k 4= ok, 2 9f 7 Frhekal 2] €] & 7ot 95 o] -S4 A14(COHESION)= 3
FrHo] sk A9 T Wl et Sk 29 BhA ARE e A5 0ol 7 S
sl s = Aoz ofsfd 4= Sl 94| Aol W& st ol 25 SHEHA
F(NP)= 3 A W] siA 9] A5 SJw|st 2wt
| A ASCPDE A 0 AP 2 A T
5 3jz]o] WA v|&-L oju|dlk 1= v a
g 930 WA 1] 2S ofulsiet, 94U (D) V. 2427

o %0 flo ot Hu _l?d r_i ox H 1o rE o

3 922l
o Qi

F3 72 2] A F1to|etal shrfet Zo
2 PRt SAA] WA o] Y PR Y B
o QPYE Lol BR F FAIA WA (TCA, 33
oA AL F& Yt A4), THA e
&(CPLAND, 7% W 4299 HAE), 5
A7 WA (CORE MN) 245, 2|4 $44 ¥
Z=(NDCA, 4+ o] B g Uehfl= A48 o
aht sS4 Lo FejElo] QI EAIE Tdele A4

L ZesE 2rh

AT AAAL LA X4 (COHESION),
A 4(PLADJ), HeA]|4

2]¥ 2 (100ha) & $ 2] <]
o] FASIEetE Aol wret Wt gex e
1 ko] S48 JxF o
It} w3} 5 %] 9] mofo] EFRlE
RS l—r 7hod] ATF A 2(LS)E o| a3t 4=
7y 2 7Pk o
a TOR U AR 0] 4]
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24

40 Z3 697 4710158 £AB AT
A= of T2km? WA 0|, A elo] H3o] 9]
o, 71AEE 7w 4el $7h9] B9 km?)ol
s el golm, sherh e 77 9, oF 1.2km?7h
S AR Bt £ ATolx EAthao] B
A% oy AT he] 2UFH0) g e v

2 AHAJBkaL Qe WA= oF 37.5 km*& A3}
a2 olow HA dE dF T 52%0] sgEitt,
o2 1709] F-9A17F 21, 5km?Q] WAL 2}7]
StaL Qltk, =¥} ofdo] FUL 2H7F 5749t 3
787+ 2020 L= ol 223HE o] QItk(Table 3).
AT AU E A} AAlE HAEALS
HE7) S8 A g W SEIHAE7L 15,
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Table 4. Environmentally sensitive areas in unexecuted urban park in Busan

Name Total Area(A) Sen51t(1;¢)3 areas ?ij Name Total Area(A) Sens1tE\S/§ areas {I;t:;
Daeyoun2 49,684.72 49,684.72 | 100.00 Suyoung 24,725.18 21,473.36 | 86.85
Dangri 91,545.84 91,545.83 | 100.00 Jinjungsan 902,351.48 759,903.30 | 84.21
Daebyun 5,191.87 5,191.86 | 100.00 Amnan 541,585.75 444979.96 | 82.16
Sajik 62,063.70 62,049.56 | 99.98 Hamjigol 779,178.97 637,313.77 | 81.79
Bongdaesan 3,111,774.73 | 3,104,915.18 | 99.78 Songjung 111,089.75 89,849.19 | 80.88
Jangjun 444.256.08 440,799.16 | 99.22 Choyoun 58,024.78 4542644 | 78.29
Geumgang 3,083,669.92 | 3,058,638.56 | 99.19 Igidae 2,057,384.64 | 1,608,477.03 | 78.18
Bulkwangsan 7,112,443.57 | 7,038,833.23 | 98.97 Jasungdae 23,777.91 18,502.37 | 77.81
Sinsundae 494,754.35 487,132.81 | 98.46 Cheongsapo 315,580.80 245,061.74 | 77.65
Gaduk recreation 3,181,105.17 | 3,121,770.74 | 98.13 | Geobuksum recreation| 383,355.39 296,593.49 | 77.37
Manduk 119,865.45 117,548.46 | 98.07 Dukbal 3,465.84 2,596.10 | 74.91
Busan Cemetery 823,144.49 806,766.88 | 98.01 Gupo recreation 88,530.94 63,941.78 | 72.23
Gaduk 5,474,74520 | 5,357,04043 | 97.85 Gaya recreation 146,793.48 100,029.85 | 68.14
Gaya 56,444.29 54,857.60 | 97.19 Daeyoun 67,590.30 45,084.92 | 66.70
Nulcha 291,649.56 281,521.44 | 96.53 Hwaji 413,492.48 267,22433 | 64.63
Eden recreation 72,702.30 70,076.48 | 96.39 Youngdusan 61,989.34 38,690.00 | 62.41
Hwajun sports 2,094,731.03 | 2,015372.76 | 96.21 Dongback 150,170.02 93452.11 | 62.23
Byungsan recreation | 2,834,146.58 | 2,708,008.49 | 95.55 Jwiseom 145,409.19 84,150.12 | 57.87
Jangji 64,441.43 61,076.75 | 94.78 2nd sport 50,704.07 26,748.45 | 52.75
Daleumsan 6,128,405.67 | 5,792,402.19 | 94.52 Hwamyung 66,833.19 29,586.27 | 44.27
Jungyang 5,031,282.53 | 4,751,369.45 | 94.44 Jeungsan 29,831.60 11,090.74 | 37.18
Haehang 2,656,884.70 | 2,456,952.65 | 92.47 Kyungdo 22,054.49 5,562.71 | 25.22
Molundae recreation 519,354.19 479,704.83 | 92.37 | Dongbaek recreation 24.474.05 4,12844 | 16.87
Hwangyongsan | 5 694 19044 | 541963133 | 91.95 | Dongrac-Hacundae | 14820441 2143002 | 1446
recreation
Children recreation | 5,329,057.44 | 4,875,487.98 | 91.49 Munhyun 44,618.77 5,359.92 | 12.01
Goejung 180,279.17 164,793.11 | 91.41 Haeundae 120,149.72 13,205.94 | 10.99
Taejongdae recreation | 1,714,576.91 | 1,561,075.66 | 91.05 Songdo 105,071.53 7,486.55 7.13
Sansung recreation | 7,198,478.41 | 6,318,144.25 | 87.77
Aol A Zeg HA 7HA)7 & A (RS ARgA S dETY S 7R SAESAGE E
YT IS, RS 15849, Q4T A BT U T BT UA fAgon, 94
499 ol AFH 5¥w o, ArERETY, SO HATIA7F & 2™ 495 o,
FARZA A, AR 5) AA TLHA Y H 5 woldAE 2ot Qe WAS By
80%ell 2ot glo BAAY A A NS AT U AHRUA, BSATY, T 202 B
8 mefsh 9eS BT 4 ek AEARY e Y,
Yo WAS PUEAR ANy FESANEA T ol RAK B AGES FHt] T
o A9 71 Edakse] 7t wlen, 1 2 HAREA Y WA S mEeh Feld, tdd
o) geAkael B4 S04 dom et B 239, AR QA WA nAXYoE o)
FAE A EAR Y A A e 15 EAY = oA qlom AHFY, FiE, AR, 2%
M aglon], B, AT ARY  FUSE 99% ool Ado] mAxdoR 74
A= WEARS HAo] WA ZatE o] Jllch F o] AGITh ol gt EA AP FARFAAI Y] A
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Table 5. Ratio of Landcover of Each Scenario

(km?) Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
Urbanized area 265.7 263.3 200.0 197.6 1922
Agricultural area 86.8 86.8 86.8 86.8 86.8
Forest 272.6 272.6 272.6 272.6 272.6
Green spaces 68.8 71.2 134.5 136.9 1423
Wetland 10.7 10.7 10.7 10.7 10.7
Barren area 45.0 45.0 45.0 45.0 45.0
Water area 344 344 344 344 344
T A A 7HR oF AEjA A E] 2 a1 A= o 3ol EE A5 7Hdsh= Alue e
sto] o] Rojfla= & & USITh wekA ol& AY 1ol A= Al7keb 2] o o] W2 o] 265, Tkm?o] Ed
o] d&E= sl 7 7ol EEH e A A1 + W =2 68, 8km™ 4 2ol E13ich, 12y
AR QAL ARIEND ZHAA SR A AL (e 59 BE 42 oy o]
olojd & 5S4 U THoR 2AHE FFe A7 RA 9o

2. ALIE|Y A MEHHIE

o}
3T
=

A3

P St e o] £ A RAkgelA) £
T8e Tl Fa S40R 7 FRete] BAL
AAsgeh Aukel o EX3ES v mahe, mE

(e}
199, 2k’ e] W S50 14
Vh e B 4 o

Skm?0] WAL 7}

13U BAAY0E 2HHE BAS BAHT U
WA U ALES P Atele 28] A9
L A ALtel e 1o uis) Aol 24 o} A

Table 6. Landscape metrics according to scenario

Index Scenario 1 | Scenario2 | Scenario 3 | Scenario 4 | Scenario 5
Class Area (CA), ha 6,847.25 7,082.50 | 13,402.25 | 13,637.50 | 14,187.00
Percentage of Landscape (PLAND), % 8.74 9.04 17.11 17.41 18.11
Number of Patches (NP) 6,488 6,461 6,316 6,289 6,232
Area/edge | Mean patch size (AREA_MN) 1.06 1.10 2.12 2.17 2.28
metrics Patch size coefficient of variation (AREA CV) 375.21 392.52 1,188.65 1,168.15 1,187.38
Patch Density (PD),N/100ha 5 8.28 8.25 8.06 8.03 7.96
Landscape shape index (LSI) 97.87 96.59 77.13 76.80 73.56
Largest patch index (LPI), % 0.17 0.17 1.27 1.27 1.39
Shape Contiguity index distribution (CONTIG_AM) 0.39 0.40 0.65 0.66 0.68
metrics Shape index distribution (SHAPE_AM) 226 2.26 2.83 2.82 242
Total core arca (TCA), ha 717.50 89125 | 6,044.00 | 6217.75 | 7,041.50
coro e %;if;%fﬂfnmge oflandscape 0.92 114 772 7.94 8.99
Number of disjunct core areas (NDCA) 448.00 454.00 510.00 516.00 507.00
Core area distribution (CORE_MN) 0.11 0.14 0.96 0.99 1.13
gﬁfggﬁiﬁﬁ?ﬁ;ﬁﬁ?bm distance 12327 | 12240 | 11353 | 11324 | 11450
Contrast/ | percentage of like adjacencies (PLADJ), % 40.86 42.55 66.62 67.06 69.09
agrgnr:gfcns‘m Aggregation index (AI), % 4111 42.80 6691 67.34 69.37
Interspersion & Juxtaposition index (1J1), % 33.60 76.89 75.69 75.62 30.42
Patch cohesion index (COHESION) 74.92 75.58 88.58 88.69 87.68
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Figure 2. Landcover of each scenario
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Figure 3. Results of main landscape index
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