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Perceived Landscape Connectivity and Population Change across Two Urbanization Regimes'
- The Case of Dongtan 2 New Town and Bongdam-eup, Hwaseong-si -
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ABSTRACT
This study compares two urbanization regimes that have unfolded in parallel in Korea's Capital Region,
master—planned new—town development and dispersed incremental small-scale land development, through a
grid-based analysis of the residential environment. The two case sites are Dongtan 2 New Town and
Bongdam—eup, both located within Hwaseong=si, which allows province-level policy, labor-market, and
natural environment conditions to be naturally controlled. Perceived Landscape Connectivity (PLC) is
operationalized through three landscape indices, Aggregation Index (AI), Mean Contiguity (CONTIG_MN), and
Contact Length (CL), computed for four simplified land—cover classes: Grey (impervious), Yellow (agricultural),
Green (vegetation), and Blue (water). The Ministry of Environment 30 m land—cover map and Statistics Korea
100 m population grid (2014, 2019, 2024) were integrated via a two-step aggregation (30m — 100m) that
preserved the original raster resolution while aligning with the population grid. Spearman correlations between
T oo o [ JeEot Apopulation and APLC were estimated for three periods (2014-2019, 2019-2024, 2014-2024). Three
SIECIANEIO| ZIRIS Hiof 45HE| of findings emerged. First, the direction of co—variation was shared across regimes: where population increased,
TU(NRF2026S1A5B5A16008082). green—cover aggregation (Al Gr_4) declined and the city—green contact length (CL_GG 4) lengthened, in both
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Dongtan 2 New Town (p = —0.31; +0.42) and Bongdam-eup (p = —0.20; +0.28). Second, the strength
and the dominant index combination differed by regime: Dongtan 2 is driven by the Al Gr / CL_GG pair,
whereas Bongdam-—eup is more strongly characterized by impervious—area expansion (TA_G_8, p = +0.34) and
a shrinking city—farmland contact (CL_GY_8, p = —0.31), reflecting cumulative farmland encroachment by
dispersed developments. Third, the temporal peak of co-variation is reversed: Dongtan 2 peaked during the
active master—plan phase (2014-2019), while Bongdam—eup's green—cover fragmentation became sharper in the
later cumulative phase (2019-2024). The study contributes to landscape research in three respects: comparing
urbanization regimes within the same jurisdiction at the grid level, demonstrating a reproducible two—step 30m

— 100m aggregation procedure, and framing grid-level associations as co—variation rather than causation.

Keywords: Continuous Experience, Residential Environment, Urban Fringe, Population Decline,
Experiential Green Space
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Theoretical Pillars of Perceived Landscape Connectivity

THEORETICAL LENSES

Visual perspective Cognitive perspective Experiential perspective
Visible coherence Mental mapping Daily interaction with the
of the landscape of spatial relationships environment
Kaplan & Kaplan (1989) Lynch(1964) Carr (1992)
Nassauer (1995) Golledge (1999) Gehl (2011)

Perceived Landscape Connectivity

Quantification of perception sequence of landscape
structure within walking-scale windows

(400m and 800m moving-window analysis)

OPERATIONAL METRICS 1
Contiguity Contact Al
Mean Contiguity Index Total Contact Length with Grey Infra. Aggregation Index
Continuous visual & Accessibility and exposure Cohesive landscape
Physical experience to multiple landscape types phenomena
Continuity between patches Patch-boundary contact points across Higher aggregation =
- Integrated landscape experience green-blue-yellow covers Enhanced perceived connectivity

Opdam & Wascher (2004) Forman (1995) MecGarigal et al. (2012)

Each lens describes on dimension of resident perception; PLC synthesizes them; metrics quantify the corresponding structural condition.

Figure 1. Three Theoretical Pilars of PLC
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Figure 2. Research sites with population change from 2014 to 2024
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AT =7 - 5742 - FAS AAA - g - 715A R drh olofdl e o L7leAE Aeske
goz osfEcH]un et al.,, 2025).

Al(aggregation index)= 5 EX|ujE §80] Alo] A2 <173t ALS 246k Seja 430 2molr). A
A oy s 72 WA A 715 Y] o 342 Lo O% 100% HY= ’-LOEIOPEKMCGangal et al,
2012). glol ¥ oid o] dHzor FolA Q1 wo4% ¢ Wolg2 Ko Ytk ofnjoeh. 2 A
= U 53 42 digll AIE AEEs1e] ALG, ALY, Al Gr, Al B2 37|3hc}

CONTIG_MN(mean contiguity)> %] 5 Ao] drpt ojojz] 9lu eyt IHARE SHok= Axoltt
(McGarigal et al., 2012). siz]eich A 9] QI TA) 715 el =4, i 1ol BANE Fofsio]
ARESH, 0-1 H9je) ghos vt & d9e S8 % BaakS ARSI glol 00l 7P7kess six)7h &
A4 FEE EqfAlsk, 1o ks wiAh dsk uiEsE & oolofA Stk Ul /@ Azl disf
CONTIG_ MN_G, CONTIG_MN_Y, CONTIG MN_Gr, CONTIG_MN B 4k=stc} AlZF 24 A9 37t
A -3H(aggregation) FrE Hi= Z|FefH, CONTIG MN2 7 mj2]9] vii el dide Erk= Aol o
£ ARE gt

CL(contact length= A2 T2 EX|EE {3 Alele] A4 ZolmE 4ok A|EO|cHForman, 1995;
McGarigal et al, 2012). = 22 Alo]o] & AV 245 F fado] 314 os HIHsHA whdrh= Solrh.
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2 A7 AF 4] ] mEIAQ] ERFHA(Grey) T T2 Al 79 Alele] S w2 Fol CL.GYRIZHA
—&737), CL_GGAIZH-=7])), CL_GBAPZIA-41) Al W4z AREgict CLo] ZArhs 212 FHlo] AFol=
A7 ol 2R @49 Wi AP TIRKE 27 @4dE0] Ytk ofmlolH, o= FRlo] A FAlelA
71 a4 vk 4 Qe E24] 718]9] REE Kol Fr

Al Bl 24 gV, 24 F, 3kl Hle Table 10 Aelollct 712 2F BEXmE §99] W A(Total
Area, TAVE BZ W52 AFEIHTA G, TA Y, TA Gr, TA B). TAE PLC S} #|#7} ozt 4 g3
FABE] St Hx @golnt. Alet CONTIG_MNe] 3 f3o] FHa REaos AFd 4 7] gl
TAS 7 F9 WA A0 deat i|e] HES Relof sjfed 4 Qlck

DE A#:= olsF(moving window) 7[HOZE 4KEglh o)F ¥4 400met 800m F 7|2 75,
Z}7 B9 5w 10290] sfgots o TAARY] 288 eloltkFigure 3 ).

A2 R @730lA landscapemetrics H7]121E &l ¢ ZHcircular window) 9] e AR ARE &
B ARtsiit. o] Ieflx], EX|ulE 78t Z1HE 30m rasterS E-85F0H, contact length= 10m raster
=2 AREstole] greyot BF EXEE 7+ 343 ZolS AWsiA| Aktsiqlct

Table 1. Comparison of three PLC indices

Index What it measures Analytical level | Value range | Variables in this study Interpretation
Degree to which cells of the same
Aggregation index (Al)| land cover dlass are spatially Class level | 0%-100% | AlG, ALY, AlGr, ALB | Higher = dumped; Lower = fragmented
adjacent
CONTIG_MN_G,
o Internal connectedness and Patch level, )
Mean contiguity index CONTIG_MNLY, Higher = compact, coherent patches;
form coherence of cells averaged to 0-1
(CONTIG_MN) . CONTIG_MN_Gr, Lower = elongated or fragmented
within each patch dass
CONTIG_MN_B
Length of shared boundary . Longer = more extensive contact between
Contact length (CL) Class-pair level| > 0m CLGY, CL.GG, CL.GB
between two land cover dlasses cover types

Note: Indices are computed within a moving window (400 m and 800 m radii) centered on each 30 m cell, then aggregated to the 100 m population grid via
zonal mean. G = Grey (impervious surface), Y = Yellow (agricultural land), Gr = Green (vegetation), B = Blue (water).

Focal cell
(moving-window center; 100 m grid)

~ Radius 400 m

5-min walking neighborhood

.. Radius 800 m

10-min walking neighborhood

400 m (4 cells)

Note. For each focal cell on the 100 m grid,

PLC indices are summarized within circular moving
- windows of 400 m and 800 m radius over the 30 m
land-cover map.

N -

Figure 3. Moving-window concept for PLC calculation
Legend: [ | Built-up (Grey) || Farmland (Yellow) | | Vegetation (Green) | | Water (Blue)

8 | e=2eIg|A| A 543 42 (SH 2362)
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Zo7] wizel, & °“1%1°ﬂ*1 UrEML A WAE F oFAle] 37kl W1 2t 5L AAlA oA s 3
Hz ESuUsAle Bo F= 2= st
B ) 7] ‘ﬂ“‘_i *I”BME} 2, AL B9 33 22 Ak Q1T Hejel PLC Heht A 7]
A obA 7 Zolal o] SIZRIEAE AY Helth 24, S|EfeR F A of A Z9te] A
=S heo] ity A, E2i AAER £ A9 Aol WA 79 B Aole 2R oz AARI
WA, A7 FA] JIR T SAEE] A7lel wet of A ERHEAlE ARt BE 24 AAgke R @

of|A] sf, terra, landscapemetrics, exactextractr, dplyr, ggplot2, ggspatial, patchwork W|7]Z|2 4=ofeict,

o,

4. Zu

4.1 & 2| ol thslet PLC Heje| ZZh EX

B o] BAe B BES A AN 1 9] SAH 20 o +42 Ja 2014-202449 9

F S AITO] 5 Al o] BENAE Figure o] Aeisiolet. S AAls 11077) 24 741}
7k 9757EB 19004 Q177 BN, A W 2 Ae] e b wiA Qe Beree 1947) 4
7 7hee] 3BIAUS.07IN Q77 271k 360704 30N Zaslel, 5 ool Hlaat HlgoR peac
o B At B A AWCER AT FA BAL Aol A o] 3] ¥l 2

_1)4

1km
i
a: Dongtan 2 new town b: Bongdam-eup
Figure 4. Spatial distribution of population change, 2014 to 2024
Legend: Population change (Apop)
-750 S0 250 0 4250 7 +500 +750
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HE e Hof Fot.

Figure 5fk= 224 o thE Al APLC W40 37t w5 Aefeiglth. =52 $34d sk JAL Gr 4)
£ 5 AY 2% 20] o] $Alste] 190171 A#F A F9lgto] ~8.60lck 1ha Az} ¢tolA =2 334l 3
Ao oF 9IQIE SRISrh= ofmolr). =7] iR &4 WSKACONTIG MN Gr A 22 WIHFIRE
-0.04& Bk WA ©A] - 2] HY HIHACL GG 4E %o] 7} gezojold 2z} F9Jzto] +7892 1t
Efom, o= 109 B9t APERIR 5] Afoje] ZgA ol oF = ul) 7rlo] F7K3icke Sjwlele). 5] A7}
A 2= Al 2L siAIeE AEA] Afele] BARs L6l gofue Mkt AmelA Usts] Uit

Figure 6& QI Wgje} 2] 3] Wspt 5 Aol ofgA o FAJEAE 4BFE Utro] B F

L Aol APopst AALGr 4% HTE 7KECR O Pop! - 5ASWA |, @ Popt - =ASHA, ® Pop
|- SAS4 |, @ Pop | - =AEA 1 2 BRI, S AAGE © Wa7E 0012 AR 831%
£ Ajelel DA U Hel] RESch @9 G2 747 5.0% 19%0] 14 © el Hle] it B
SOl @ W 358745 172} @ W 2007036.5%)7} HlsEt HiBeR BEsl], @ WRQITE P4shn
7] SR F7I ADE TGS DY B A, £ Aol 2xo] deke 2AY, 1 Wl
A7jo] ofr] RESRAE B8] T Ioz Eefu),

A Aggregation Index of Green (400m’ A Mean Contiguity of Green (400m) Contact Length of Grey-Green (400m.

a: Dongtan 2 new town

b: Bongdam-eup

Figure 5. Spatial distribution of key APLC indicators, 2014 to 2024

Legend: A Aggregation Index of Green (40om) [T B
-30 -20 -10

AMean Contiguity of Green (400m) [T TN
-0.4 -0.2 0 . 3
Contact Length of Grey—Green (400m) -

T
-2000 -1000 0 +1000 +200C
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a: Dongtan 2 new town b: Bongdam-eup

Figure 6. Four-category co-variation of A population and A Aggregation index of Green (400m),
2014 to 2024

Legend: B (1) Pop 1 - Aggregation of Green | [Il] (2) Pop 1 - Aggregation of Green 1

(fragmentation with population growth) (aggregation with population growth) D no change / missing
(3) Pop | - Aggregation of Green | . (4) Pop | - Aggregation of Green 1
(both decline) (population decline, green recovery)

4.2 Spearman &3 TjEio| TAlSH FEE 20|

B EEo A BRI PFE At D9l ] 18l 49079 APLC ¥4 Spearman ATARE Al
8 - AR AESIrh B 2014-2019, 2019-2024, 2014-2024 Al A719F &2 A=Al = 1,107),
B3 = 794) F A9eR hro] F 1807 (30 W X 3 A7) x 2 A9 HAESeH, o] F 1307)
Aol p < 0.05 FEel FelekitkFigure 7 3.
A 7H2014-2024)00 T Ao FEloE uUehs 7P 9vE Avke ot Zoh =4 34

N

a: Dongtan 2 New Town b: Bongdam-eup
Aggregation Index (400m) 0.07 0.10 0.09
Aggregation Index (800m) 0.18 0.15 0.12 0.18 -0.09
Mean Contiguity (400m) -0.07 0.07 0.12 0.11
Mean Contiguity (800m), -0.10 0.13
Total Area (400m) -0.24 0.14 0.11
Total Area (800m) | -0.22 0.15 - -0.08
Aggregation Index (400m) -0.21 -0.16
Aggregation Index (800m) -0.18 -0.17 -0.06 0.16 0.17
Mean Contiguity (400m) -0.21 -0.09
Mean Contiguity (800m) -0.08 0.11 -0.10 -0.10
Contact Length with Grey (400m) -0.15 -0.13 0.07 0.14 0.13
Contact Length with Grey (800m) -0.19 -0.22 0.15 -0.08 - 0.15
Total Area (400m)  -0.24 -0.12 0.18 -0.11 -0.24 0.14
Total Area (800m) -0.12 -0.20 0.11 -0.09 _ 0.18
Aggregation Index (400m) -0.09 -0.18 -0.20
Aggregation Index (800m) -0.21 -0.10 -0.13 -0.20 -0.17
Mean Contiguity (400m) -0.18 -0.13 -0.15
Mean Contiguity (800m) -0.10 0.12
Contact Length with Grey (400m) 0.12 0.19
Contact Length with Grey (800m) 0.14 - 0.16
Total Area (400m) -0.16 0.20 -0.11 -0.15
Total Area (800m)| -0.21 0.18 -0.10
Aggregation Index (400m) -0.07 0.11
Aggregation Index (800m) 0.11 -0.13 0.24
Mean Contiguity (400m) -0.06 0.08 -0.09 o
Mean Contiguity (800m) 0.15 0.21 -0.08 0.11
Contact Length with Grey (400m) 0.10 0.08 0.11 0.08 0.08
Contact Length with Grey (800m) 0.10 0.15 0.20 0.07
Total Area (400m) 0.14
Total Area (800m) -0.09 0.19 -0.10 0.23
2014-2019 2014-2024 2019-2024 2014-2019 2014-2024 2019-2024

Figure 7. Spearman correlation between 4 population and 4 PLC indicators (p < 0.05)

Legend: Spearman rho [] = p > 0.05 (non-significant)
e ! —— |
-0.4 -0.2 0 +0.2 +0.4
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(AL Gr 42 58102 AZAolA o = -0.31, BFgod p = -02002 29 A AT, 400me} 800m ¢
= ol Hieko] FAIEATHAL Gr 8 242 —0.299F —0.20). T4 - 4] HA(CL_ GG 42 52 ArA]
A p = 4042, FEOIA o = +0.289] o] AFHE Bk AEloh, S 7K ARl =] 8
oA 1 TA] - 52] AR Aol o] F A9 BRolA Azt T AR SRl

T Aol F5o] wpeke 22k A 7wt oA Uehie A3t o2 582 AlkAle] CL.GG 4 4
0422 (029 Het of 158 A5, AL Gr 4% 592 A=A(-0.3D7F SE3(-0.20)Ee} ik,
S Bl SR B O o] o oA Eedtt. B WATA_ G 8ol o = +0.34, ZA] -
=77 AACL GY 8] p = -0312 S ATA(ZZ +0.329F -0.22)Hc} 6kt 5747 fEZA ol
A Bj27} BA o2 FolAHA 57A] AT Eoltas WSt ARt T AtolAE Bs] Eajdth

4.3 AR FE Hln

T ZASE 39 ApolE o AgshA 5] fjs A 7RkE 9] AuE S AEZ stk (Figure 8
Fx). TH2 AmAAE A Ikt A =2 SHBALG 4, ALGr 8 =2 E84 A%
(CONTIG_MN_Gr_4)o] 73t go] A#s B, TA| - =] HH(CL_GG 4, CL_GG_8)o] 73t oFe] At
< Btk =27F 2AAAEA SR wobdl Aot 1t SUKeE At 30 R HA Bashs §h,
AZHA QI RelAE 288 Ao Tt AT WAl AojAle o] SHbEL

SEgolihs FUe Wgo] fAERG At AubE o okt oA Uehhe A& X§o] th2r) 54
T AR(ALGr 4, CONTIGMN Gr 4)9] &9] /g2 582 AlAlETE Auigho] 21, thil 2541 HeY
(TA_G.8, p = +0.34)7} 5744 WA(TAY 8, p = —0.30) &S | 40| Alyto] ¢ Jsl}, EQE 24 - %5
772 JACLGY.8, p = -03D0] &2 AuAEct o ZopA vehted, ol 24t 8271 573218 4]
SHHA] 5787 AP Sols 3go] Azt Dol T2 "oly] whRolc), AvpaoR £ 2|9e B0 gk
FHoPaALE, TAEE BAle) wet ZelA ole AR x5e] GEpict.

44 APIE 24 Bl

T o] AEATE AZ1e] w2t oA 2eiRlERlE BRlsh] ffell A7TE Al 2Rl e A
SiithFigure 9 %), 7 249 SAHE APV iz 290t §E2 A=Ade CLGG. 4 Aol
2014-2019 27| 3 p = +0.482 7P 7ol 2019-2024 $5F o A= +0.252 <Fsfixict. Al Gr 4
T A 7RH2014-2024)¢] -0.3104 2019-2024 b= -0.092 oefidict. HitiE SE5olA=

Total Area of Grey (800m) - 9

Contact Length of Grey-Green (800m) . J .
Total Area of Grey (400m) 0=
Aggregation Index of Blue (800m) L ]

Mean Contiguity of Blue (800m)

Aggregation Index of Grey (800m) °
Aggregation Index of Yellow (800m) ® °

Total Area of Yellow (800m) s

Aggregation Index of Yellow (400m)

Mean Contiguity of Yellow (400m)

Contact Length of Grey-Yellow (800m) °
Total Area of Yellow (400m) P
Total Area of Green (400m) L4
Contact Length of Grey-Yellow (400m) ®

Aggregation Index of Green (800m) v ®

Total Area of Green (800m)

[ I )

Aggregation Index of Green (400m) ®

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4
Spearman rho (2014-2024)

Figure 8. Co-variation strength between two cases (2014-2024, p < 0.05)
Legend: @ Dongtan 2 New Town @ Bongdam-eup
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Figure 9. Period-wise co-variation strength of key PLC indicators

Legend: —@— Dongtan 2 New Town

—@— Bongdam-eup
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oA @ SAL, FERoME BFEH HATAGS o = +0.34)% &4 - 57474 HHCLGY 8 o =
-0.31)0] ¥ Eslo] A A%t FAh= 5784 HESA <ol Af B2zt Eﬁ@_i SolARA] 5747 2|
7} EOlE= IPgo] Arjel] TrfE g2 Axolct,

AR, FAREO] 7P ZoM Uehd= A717E S oA ARtioint. 52 AwAle] et FAHES nks
ElEdo] 7k o] 7hs 2014-2019 el &8 Sl SEselAe %‘ 27 o] FAER= 2019
2024 SHF A7Ro R T8 =27} U= oFdo] ESlaiRIT

A A= B gt et SAMS(co-variation) THo] A= Al ks e Hof Fot A 9]
AR T a7t ofgA A SAEAE BY 4 QARE O BAE QR O Ale g2 9 A -
ol Al Hiwe] 7His B o Age SHbE)x] ok=r}, o3y} Zv)sle] PLC/} Wskgi=x], PLC Hso| ulet
H7F Bl AAErE A Ao R ot £ Bﬂ 7t TU ZAS WAl AR oA A%k
W, T Aol Bkl vhEel W ATk Hlwsh= 7]Rto] Hrk

2

2 A7 Ae TA A7 a7 AT S5 T AR whdek WA BA] 424 A7) Rt 44

gfoleh= 550|t} Lookingbill et al.(2022)2 2015-2020 TA] d2A o

o - =2 Qe F ofgAoR tekeiion itk ohE g A2 —Q-:ILE P throlof gtk Hirst
ek PLC(Jun et al,, 2025)= ©] 87 thofl Alge] &/gellA ARtsh=

71 RS 100m Az T AR oFA Ao g5t QT SA A4 Aol A Y ShE A

gtk FUielME =AZES] QA A Rt A2t £882021)0] AFAF W] A A7t 5%
TFsotths e Hol F9lom, 2 79| PLC S42 ot AnE EXnEL 5k} Az AAUs &

oz o] e 2 9k

2 7ot 7P AR oR vlwe vt AGPATE Park et al. 2020001k o5 AHAIE AR wRAEEH
B ALl A Iy FEAE 3 ‘L @l(park morphology)et Ha) A4 SHolA] BlwsHAA, F ¢FAlo]
Mg g Ag Skt 37 25 2 1Y) AAERs sfgole th2A] 28Rtttk Busiglnh £ dte o]
H s A SO g Eﬂ?ﬂ A e %%Oﬂ/ﬂ HA2 &719A, 39 A HRZe] AS AzJelA
T AR} WiAlo] A Ago] oA SAE WI=AE ERIT 4 QA Cﬁﬁ} =08 AR5 3 FHY
HEXolA PLC Al (AL, CONTIG MN, CL)¢} v] 7H] EXujE §39] = oto], =] - 544 -
S - BESH A9 FA| WE7IA] A Theqlet. TRt g ARS] Hlwvt OME} 2014, 2019, 2024 Al A1
& B8l FAHE ARV 1A Ao7kA] Kol FGict vl tYdE ntAEERRET FUA PAY F=Ae] of
Uet V\Ei—aﬁfﬂ ”E/\l@r AR EzdRdoleh= FHollA, 3*374 wete] & ohE diHlE it
U AIEAE e AL Ao S Bt ARl SaA(2024)2 1 - 27] AEA] 93] &
ogAt THELC} QI % Alete], HaAld - AR - 274N %% b a4t AEA] 3 v 7t
e TR HUsHgl). ol & AT 52 AlAlelA SR At & =2 §5Ao] ool B4
Al - =2] 3ol Eoluhe FANEC] B2 WA #a7E ofe} Hed =x]0] ot Lo HIRE 7k
g SRR ot £8202024) R SHEHY] BPHYe BASHIA AleA] SHME B
MRlA7 Azpie 12 BasiAle fhethe e ARSI 2 A0 AR B9l FAWE A= (Figure 6)0]
A @ Popt - =2 AL B2 ALA] YRl 5.0% HER Aok Zi A, nAEEHY AIEA]
Yol Bl =29 35374 eyt #Eck] dthe e ARt ApdolA Hof Frof.

Han et al.(2024)& 5@ A=A 7fdo] gagaddel] njdl g3ks Aok AeA] 7fido] o] 9fRe]
carbon storageE HAAIZTHL HUSIGIE) o] A7 AEA] Ze] AvkE AA] Sl Erk= ol 7kt
oL, A TPt Al - 2 Fol] MEET v gido] AwAIe HIRIEA] Stoolek= Hofld 2 aet o
Bt} 2 A7 22 FBFAGCKIAD Sl AE T ZASE FAS AR TR Hlwste, T ook g o
7 - s AP - AR e B 212 LA FARE Aol G4 Aeolrt mhg Aot 24 dhdE
carbon®l2h= T WGl PLC2R= It S tiA|E W7k §A, TRt oAl Uehde 2R Z8k] 4
2 o] SARECR EUes St

TA] &3 oFle] kA vl SEoA= Forman(1995)9] infilling, edge—expansion, outlying Al 27 53
& AFe] o] wol itk Liu et al.(2016) F= TA| B AfmellA o] Al f3& ths 2AIYR Adst

oX,
rid
ofl
Hul
fu
= ol
jin
ol
=
oL
o,
i
e
r2
> rr

N
oL

o},i a1
Ji
0l

Lo
o

2 o)
N Flﬂ

]o

o

14 | =2 F33IR] A 543 43 (SE 2362)



2

A, Chakraborty et al.(2022)2 4667] TAlQ] oA & wfEly} Exjo]d T8-S H|Ws}Y, Uﬂ Sharma

and Ghuge(2025)+= 1975-20201 <t 51474 E/\H AR HelE Huslgith Cho(2005)+ A1
109341 SECHTRI] AV ok 47 2ol 48 leap-trog SHES HISAE, o] 50] EA I A

o] 98 AT} 24| Ko A=a] g, cgji_ st AL o o7t 1 f3o] v= 37 72 HES PLC
AER 2ok Qb Hslel ol P SARLAE Bt T4 F GP=0] TAjsH HHA Ao Ao o
=] E ARelA, £ s T Aol 1] @ gl WYl Avs g dE v Yot

ofefet Hlue £ 7o) AihE B ARR ghIs] FAl of2] X;o| ZPOR glofof ks Al Hof &
o BE2 ARAlClA 4] SR AN A - 2] HEE sold Ak, viAEE o] T ] By
A HAE JEZLE AT AR AR S 4 ohs wdoldt WAot S shittes AlEA] =AE
B o A7) Ak A Aok Al Ame] 2t fleflA vlRa Eefdd ol T F55carbon, 39 @
B, B33 5 1% Aol 2 77t s 2ol | sl

5.3 g49| ofo|

2 a7 ool o | 7= AejEdt

A, PLC S A7 Dol 23 248 Aolck, PLC(Jun et al., 2025)= Flo] AAolA Awke dupt
A A - A - A = JEAE 7IEFle 7igolw, aggregation index - mean contiguity - contact length®]
Al A7 T AP H442 Eot 2 dE o] S 100m AzRRE R0 4 AZE AAYelA S61d
om, T AR A Aol Aol ARt Wi Fat FAA AAES SAl R 4 QLSS S]lskolrt

A, & A FAGOm — 100m) H27} 2w 9] o= Afols BHESPHA AERitis Holrh EXnEL9]
QFES! 30m *“01]/4 PLC Z|BE AFERE 5 ol 100m I A&l zonal mean®= A= WAL, Za
giele] wARt F25 HESHHA FARY < ARl £A Tejeke Ak & AR s Alols ERY
H7F glo] ’2’%@ = glom, U AAE ohE AR - o ARl TR 28-S 4 qlck,

AR, SAREE] ot Azt el JTAS It ot o] St gt weof W AnE
sidske 2 el A2, T AR - T AR ElaL 0] Am SIS QPSRN 9] Aol Bl
7¥sd FelE AR st 9 4 Y E9E "ol it i debdA: A ojulE Zojd & 9l
L A=Ho|},

S, WADGPE ohfet EAls WAl0) wmeke Holck 2 Qs A & 2 WD) vt ok 5
WS olq Aebs 5 EAZh ) Hlmee A B4 DglelRE BAsd AdE 24 @
92 7 NAME 290 & ARKE PHshe Ak, BV} Hlie] sl w4t oflele He A 7
% Ao St

5.4 A9 sHA|

3 A7) Pl A 7K A9I0R BE 4 qlonl, 2 Ak £ A7t 9T 4 glolE Frelt $4 47
7} olojire: Aol sk,
L S 0] 4 ARl & AR 2 S YA b} oot BB oariion)
O sk ol B A - B AR Bl AAVE 2 ARA Alold), F otlo] wiSe] W 3714 At
2 vl 7Rst ez o) S Sled Adelsl sk weA ol w4} felo]l ofn Wt Akl
S Bofs) AMsl Aol B ATo] M9IZ ol o e AR 2HS] DAY A, o FAL BET A
S AEE T4 A} ol PAS BYT 4 ek
S, ARl - W] Qe A Aolck BRI AlRASH RS § STl £ EA e Hlw 4

Hopl Bl Z Aol o A9 e B SohiAls Rk ohaeEdy AR Zels A
718 57 Age] Aok olw, AN EAgh G4 A - AVIER o] chErk & Aol HANE 3

Blo] 7 A dute] B 0w W 4 SleAls, SMA €10 el Al - 2t TE A1) AlRllE jteke &)
4 2l .

AR, At B2 AAA] destolnt & ke 749 dedEt Wl 715 Sls S HieE omAle

= oeslolglrt. = AR Q= APslgly, EXWEL Grey - Yellow - Green - Blue ] o= ¢l

shon, QA AEE 2192 400met 800m F FHACR QPESoIT). of2fel Tk = Ale] Hln 7EE

2zHSIEIA| A 543 45(5H 2362) |15



16 | g2z

28] S o] Slofelsdon, A A - d - ASkAA B o At EXRRED - hag - SAk,
ol o WA 0 AAeN0m B, 160m AR S PLOH 7 wisiet ofg gl ol
A o) 2o B AL B P OF 20) BAL F4 aveld £ A Sug i 7 9
o o} 29 4 Qi AL The Tl

Y ol

5
2 Qo] A ofnfe wAls) Al wie te) e,
AEY S A 25, SRAHE AN 1) S99 £ YRS D TRt A R
S Hof Fr T2 ATA9] Ak 4] wo] 9 4 SHET: QI 16 A SR feiAlE
ol verd 4 kg2 AR 39 =150 ddit B =49 SRS e oelEn i e
AP} Basths ol Az w9] Zrjod SlelEct T £8E0024)0] Bl RIS, AA] 37
ofehe ApRto R B 7] Aulso] Yol AFHoR SuE gherhe WE B 7% Bast 9
ch
Bz TA)S) 2] A9, HE A o] 54| fjEZAE Al IS AAdR 24T "grt
S Hof Frh BRI EA - w8A Aol 2] SAMES Kol 5747 FHA] ARt Auks, 24t
5 Aol RAS] A7} Folmk IHE AA Bolold Irje Bef Ztt 577 BAE A 7
HA

o 54 whee tolurh b GRS AAdE 3k mUEe At Basld,
5.6 &

¥4 b A%k B Rl
] Alo] Tpe FH5] ot
TS 7 /Hy;ﬂf_ 23k

rlo

I 4

B A7) QA $4 472 ALY ool A B
A, ol Zo| IS Helshle Ralth gt T Aozt
W1 ofih e B B ARE A9 AR, O $AS BT AAY,
QUi A B At F4 AR olojd 4 ol A% B9 PLOZ U AR ARM@ET, A4 - 34
A5} Ak B, 20l 50 QEAS) BR 9l SEd A2 ARl shilel & @7
Tho] Qe 1S AS A AU the WA hsstek

A0S ] Aol 2 el o Tl 09 BA02 Yo, £ G 1 £48 4 Bl
ol = Shtel L AR, o] Bol thE ARNel AOR g o) mAls kol U] 5

AE ol 9] AR AL e 4 ek

Ui,

le
sy

References

. e, £8302021) d=H] SF(Hemeroby Index)S 283 TAIZY0] IAH 4 Hr) fHzAsls)
2] 49(2): 89-100.

2. Anjd, L0021) thls JRQmetRA $Etsx]0] mA sk tit AujAl tsz] Al =Ezgst

312] 49 (2) 101-112.

3 2, 9019025 TA] S B70] ARG AR V4ol mAle T ASA| ARERga ofo)
A S 9 3 e B8 A ) I W SR 507 65

4. 9, SA0004) 1-27] AEA B o8] WL} 94 B4, gl 24 117,

5. Yo, 82000 B 20 Tk Tekgsle] T Wk A BURE dier 9

738k2]7] 52(1): 59-70.

6. Bennett, A. F.(2003) Linkages in the Landscape: The Role of Corridors and Connectivity in Wildlife
Conservation. TUCN.

7. Chakraborty, S., I. Maity, H. Dadashpoor, ]. Novotny and S. Banerji(2022) Building in or out? Examining
urban expansion patterns and land use efficiency across the global sample of 466 cities with million+
inhabitants. Habitat International 120: 102503,

8. Cho, J.(2005) Urban planning and urban sprawl in Korea. Urban Policy and Research 23(2): 203-218.

9. Fahrig, L.(2003) Effects of habitat fragmentation on biodiversity. Annual Review of Ecology, Evolution, and

el

\“N

243t3(7| A 543 45(8H 236%)



Mt

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
21

22.

23.

24,

25.

26.

27.

28.

Systematics 34: 487-515.

Forman, R. T. T.(1995) Land Mosaics: The Fcology of Landscapes and Regions. Cambridge University
Press.

Gehl, J.(2011) Life Between Buildings: Using Public Space. 6th English ed. Island Press.

Han, A. T,, H. Kim, ]. Remigio and C. Oh(2024) Impacts of New Town developments on carbon sinks:
Implications from the case of Seoul Metropolitan Area, Korea. Land Use Policy 143: 107215.

Jun, B, H. Kwon, P. Jung and Y. Son(2025) The impact of green landscape on the socio—cultural value
of ecosystem services based on the perceived landscape connectivity concept. Landscape and Ecological
Engineering 21(4): 793-812.

Kaplan, R. and S. Kaplan(1989) The Experience of Nature: A Psychological Perspective. Cambridge
University Press.

Li, F, Z. Zhang, L. Shi, X. Zhao, J. Xu, L. Yi, B. Liu, Q. Wen, S. Hu, X. Wang, L. Zuo, X. Yang,
B. Zhu and N. Li(2016) Urban expansion in China and its spatial-temporal differences over the past four
decades. Journal of Geographical Sciences 26(10): 1477-1496.

Lookingbill, T. R,, E. S. Minor, C. S. Mullis, G. C. Nunez-Mir and P. Johnson(2022) Connectivity in
the urban landscape (2015-2020): Who? where? what? when? why? and how? Current Landscape
Ecology Reports 7: 1-14.

Lynch, K.(1960) The Image of the City. MIT Press.

McGarigal, K., S. A. Cushman and E. Fne(2012) FRAGSTATS v4: Spatial Pattern Analysis Program for
Categorical and Continuous Maps. Computer software program produced by the authors at the University
of Massachusetts, Amherst.

McRae, B. H, B. G. Dickson, T. H. Keitt and V. B. Shah(2008) Using circuit theory to model
connectivity in ecology, evolution, and conservation. Ecology 89(10): 2712-2724.

Nassauer, J. 1.(1995) Messy ecosystems, orderly frames. Landscape Journal 14(2): 161-170.

Opdam, P. and D. Wascher(2004) Climate change meets habitat fragmentation: Linking landscape and
biogeographical scale levels in research and conservation. Biological Conservation 117(3): 285-297.

Park, K, J. Lee and Y. Shin(2026) Park morphology and urban structure for active living: A suburban
case from Seongnam City. Frontiers in Public Health 14: 1744227

Pauleit, S., B. Ambrose-Oji, E. Andersson, B. Anton, A. Buijs, D. Haase, B. Elands, R. Hansen, L
Kowarik, J. Kronenberg, T. Mattijssen, A. S. Olafsson, E. Rall, A. P. N. van der Jagt and C.
Konijnendijk van den Bosch(2019) Advancing urban green infrastructure in Furope: Outcomes and
reflections from the GREEN SURGE project. Urban Forestry & Urban Greening 40: 4-16.

Saura, S. and L. Pascual-Hortal(2007) A new habitat availability index to integrate connectivity in
landscape conservation planning: Comparison with existing indices and application to a case study.
Landscape and Urban Planning 83(2-3): 91-103.

Sharma, G. K. and V. V. Ghuge(2025) Assessment of urban growth dynamics using landscape expansion
index: A study of 514 metropolitan cities from 1975 to 2020. Land Use Policy 153: 107593,

Taylor, P. D., L. Fahrig, K. Henein and G. Merriam(1993) Connectivity is a vital element of landscape
structure. Oikos 68(3): 571-573,

Urban, D. and T. Keitt(2001) Landscape connectivity: A graph—theoretic perspective. Ecology 82(5):
1205-1218.

van den Bosch, M. and A. Ode Sang(2017) Urban natural environments as nature-based solutions for

improved public health: A systematic review of reviews. Environmental Research 158: 373-384.



	01 [편집] 236-09_가제본

