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Abstract: The disconnection and fragmentation of ecological spaces that occur during the
development process pose a significant threat to biodiversity. Urban center areas with high
development pressure are particularly susceptible to low connectivity due to a scarcity of ecological
space. This issue tends to be more pronounced in larger cities.To address this challenge, continuous
efforts are needed to assess and improve the current state of ecological space connectivity at the level
of individual projects and urban management. However, there is a lack of discussion regarding the
analysis and improvement of ecological connectivity in metropolitan cities In line with this objective,
this study evaluated the connectivity of ecological spaces in the city centers of Seoul, Busan, Daegu,
Incheon, Gwangju, Daejeon, and Ulsan. The evaluation revealed that city centers exhibited lower
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connectivity of ecological spaces compared to their peripheries or the overall city. In addition, in the

ecological network analysis that reflected regional characteristics, such as the species distribution

model conducted on Daejeon, 510 optimal paths connecting forests of more than 1ha were derived.

This study is significant as an example of deriving an ecological network based on regional

characteristics, including quantitative figures necessary for establishing goals to improve urban

ecological connectivity and biodiversity. It is anticipated that the results can be utilized to propose

directions for enhancing ecological connectivity in environmental impact assessments or urban

management and to establish an evaluation framework.

Keywords : Ecological Connectivity, Ecological Network, Ecological Axis, Environmental Planning

T o
o] = thefel FEl S Ko HAAFE T8
Aolo]thKong et al. 2010; Rudnick et al. 2012;
Darvishi et al. 2020; Torres et al, 2022). whe}A]
AJeg7ke] whE st 9 Tl dA4do] AlgE Ao A AY
B S gt B9 P mabd Bl

[¢] hl HT
Ao A4 9l o= T e RSt o) A
FAFSHA o of AL, AR 7kt LR A0

A E0S 2A45HE Aotk (Rudd et al. 2002;
Beninde et al. 2015), 28U A= A5 A7t
Z/do] Wi Algtalo| Bz A A SHollA A
B 5-7ko] Thejel Aejartel 24 2 Y] Aol
ZQ3}cH(Hostetler et al, 2011).

WA AARe AT St 7] Fus

= fI8 2Esfof & 8 QAo vHHeller
and Zavaleta 2009; Krosbhy et al. 2010; Hilty et
al, 2020), A= dA4S FEote S AL 2
Y=L ek, Aol ofgh AEjE AF4
u}

s

_|~
=
=
2
ol
ol
~N
4o
::OL_',
(o]
L
ox
offl
o
10
s
off
ox, %

4
ALAE WA, T ol 9 vl

Ay A= PEe o] A Sl ke
2 (Koen et al, 2014; Park 2015; Ersoy et al. 2019;
Kang et al, 2019)5°] ¥4 E3} Fofol|A] A&
I Sl ohet AyAdeE st S o) e AdA A
ool A A5t Abo] o] AAARRS AR )

(e}
77t Sle o olom, AR UlE

o
il

[
i
o rr

oo

o (o

o

i

o HI Z
£ o> o of

of

ol

o 2
22
o

o

ol
u=)
oZ
Hu)
o
o~
olN
oyl
o
S
A=
o= Jr [o rlo met

4
pacs
X
n
o]
Q
=
(@)
<A
o
N
Q
=
([N
[
o]
D
[0)¢]
D
=
O
2

)
ol

4z dlm
il

o] Aelo} 5%

e

o
iy
10
oM.

P

ol
ol
oZ,

2o
g Mo
N,
X

re
S
2
ox
ofr
ol
iy
PR )
o

=
o
Mo ok
oz
fu)
ofl

£

fi mlo
Hel
o
O
ok
2
oz 2

o mm oY oy
O
O
oX,
flo
kl
o
o
rg
i
o
{o mx M

KT

o
)
H
ot
oZ
u)
I

wr o
o 2
lo F
oz N
Euigy e

O N oz i R U

-

H1

>

1o

rJ
l{]rﬂi

&

=~

)

ok
€2

I
RS
g = ¢
L oy ot 16
(g?ler':ﬁoﬂ
B =
e e qo

[N}
(@]
—
o
re
0,
ox,
=)
re
i)
o
tlo
off
o
o
o
MU
2h
iz
Q_IL
[
iy
A=)

g
o
U B A5 59 AR F7hd RUEHYEE 9
e A AHIE B g, Ay,
LA 50| S FFE 7 Aol M = e A AZA
of thgk a7} HEsto] s Ftol] ek il et
£ AA 8 2 (Tarabon et al. 2019; Kor et al.
2022; Patterson et al, 2022a), 27 A3 7|0l A
Uvrd o2 Hejd A4 w42 AUAA gt
A Fu A Hof ofEsta glong dAg &
Ao Ad 7hs/da B S g wEet A3 A
& FAsI3itH(Patterson et al, 2022b).
53] Al AI7RE A 8] Al o] HA o] [A|NE
e E7e Bk, 2ol T 9o AR
7ol thgt A&l ohEo] Qloenz e A

o

o

>
Aot
N

!

flL



Aol Tt 17k B Basi Tey w49 A
3 NE 18 A et w7 2y

o
of
o
N
4o
ol
)
i

>~
el
1A

= AAH whetgofor 3
Aoltk, weh & Ao e BAGFE 5 AL
A9 GRS w49 A2 AHAoIA e o
A4 A4S Slak AA el B 7] nleisin
A 4245HeI, ol Slsh Ff 7 F8 EAE o)
=3 shshl w10 A 2y @
itk E9 ABTIPRI 292 54
o

=3
A A S AldstaL, ol |

ox

o

il

L
o

ErE 24 AS SIeE AA YL WS A
shetet,
@

1, ¢i70| ]

Selke A TR W (I AI198E
AL 23 177} 50%E o)l EAIR TR 4
Qick et Auk o2 EuA|e oA S A
2 l4jakn gick, ufeba of A EAle] 4

1
=
o
18
>
Ir
-3
=
1
>
©
Of
ok

Legend

[ ] Seoul
[ Busan
[ 1 Daegu
[ Incheon
[ ] Kwangju
[1 Daejeon
[ 1 Ulsan

100
[ IKilometers

Figure 1. Status map of metropolitan city



506 SFISEI} M3 HMeE

2.

0x
i)

EH

o1z

0x
1z

I:Il-l:é'-l

=]
=/ o

o

B37ke] 9o e
Follx 20219& 7122 AAEE A Az
=5 83 EXYEEE AU @S 7F
] Ao AE g, 20109 E A2tEo] 20199
Bl i deyatear glof EWIZ—i 3} gfofof| go]
stet, 47fell A AR S (@ 31, AHe:
321, Zad: 331, AAxA: 411 HA|: 4922, 7)€}
241 423, WE5A1: 511, AH: 521, G- 522, dfH:
611, 7371451 612, QFelube): 613, sHA: 711, T
712)°] sfdets EX 0SS YeEito s AR
Abglo] 2 ZA] ejgrof JA|sh, AYejE7t i

ot

re
i,
oX,
s
%
o o
o
N

r
o oz

r > o
-
T

3
H
pun

H

)
L (£ T oM

=

& ARk SA4S defstol Al AAA 24
et g ez AR DIt S Z3E AAA]
o A (99 2)= ol

Al(Girvetz et al, 2007)8F &= % =7](effective
mesh size) £A4H& E8351%tt. o] W2 CBD
(Convention on Biological Diversity)7} =A] A&
ok BUER =32 dAote TAETFA
o A4 AHZ SEEL glon & Aol
3l 13 (Chan et al, 2014; Chan et al. 2021)<

Aoz AAy BAS FUSE, RS
OFAJEE o] oJu7] o] % 743]& T3 AT A

oo L&} A 5 1ol §li= 100m o &

AL vakgstal Lo (Figure 29| El), ©
Ml ZEDERQ| 20294
Fotol =27k Qe A
AckFigure 29 2),

A Y A9 mq AAES o 9 HA
o} w)wstr] gl AA EA(Figure 29| @), &4
(Figure 29] @), 12|11 |2 (Figure 29| ®)2.2
o] BEAsEI, o] T AU}t A ES 7]
o8 AT FAA Y AR 920229 71%) ©l
olHE 25ttt

7t oA E2E 8 ¢ 78 AYUE ®
= AR )] WA 07 LHRo] ZH710] AFA 427
(H&)E A dA0R &3t

| Al
EE =y I AmEH
HherdE 37t 2 Aejst

(3 outskirt

@ center

@ C|tyC +@)

S 50m buffer

Connectivity(®, @, @)=

EMS—

(EZ2 + EZ+EZ+E2+..+E2)

Etotal
EMS
Area of Resion

100

Figure 2. Method for ecological space connectivity analysis



AR/ CHEA] o] MEl™ A & HZ2Y BM 507
Table 1. Cost vlaue of land cover
land cover | Used Area | Agricultural Land Forest Grass Wet Land Barren Water
Value 100 27 1 14 27 50 27
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Table 2. Current status on the area of metropolitan city (unit: km2)

HALe

=

Category Seoul Busan Daegu Incheon Kwangju Daejeon Ulsan
Whole of city 605.30 784.57 1,492.66 1,109.57 498.00 539.47 1,063.04
Center of city 359.72 183.20 168.11 174.24 109.20 106.05 103.58

(59.43%) (23.35%) (11.26%) (15.70%) (21.93%) (19.66%) (9.74%)

Outskirt of city 245.58 601.37 1,324.54 93533 388.80 43343 959.47
(40.57%) (76.65%) (88.74%) (84.30%) (78.07%) (80.34%) (90.26%)

Table 3. Current status on the ecological space connectivity of metropolitan city

Category Seoul Busan Daegu Incheon | Kwangju | Daejeon Ulsan
area (%) 23.50 4224 61.30 32.76 34.23 49.77 59.28
Fz‘z)rr‘:e“ Connectivity (%) 9.18 9.60 468 228 15.43 1226 6.48
Whole Number of patch (pcs) 1,227 1,919 2,118 2,936 1,593 1,482 3,170
of city Area (%) 4243 57.53 7221 50.69 53.09 67.47 70.98
Nza‘;llreal Connectivity (%) 10.45 7.36 18.24 194 | 2530 58.49 18.03
Number of patch (pes) | 45,715 | 22,741 | 28,793 | 35953 | 28291 | 21,534 | 22,567
area (%) 6.63 529 3.30 267 322 433 2.20
i‘;f:t Connectivity (%) 2.64 541 541 8.49 521 5.15 8.68
Center Number of patch (pcs) 780 375 168 176 226 229 107
of city Area (%) 19.13 16.95 14.03 21.65 20.10 19.91 19.09
N;(E‘Iial Connectivity (%) 0.95 1.88 1.67 1.97 172 8.72 3.85
Number of patch (pcs) | 36,597 | 12485 | 12910 | 17277 | 15620 | 13,109 8,253
area (%) 48.20 53.49 68.66 38.37 42.94 60.89 65.45

FZ ‘:jjt Connectivity (%) 11.92 10.04 473 233 15.96 12.64 6.53
Outskirt Number of patch (pcs) 671 1,688 2,006 2,843 1,423 1,344 3,119
of city Area (%) 76.54 69.89 79.59 56.09 62.36 79.10 76.58
N;;;ial Connectivity (%) 17.14 8.20 18.98 2.17 29.07 63.23 18.88
Number of patch (pes) | 10,455 | 10,888 | 16386 | 19273 | 13,130 8,886 | 14,697
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