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Abstract: In order to prevent local extinction of organisms and to preserve biodiversity, it is important
to ensure connectivity between habitats. Even if the habitat is exposed to various disturbance factors,
itis possible to avoid or respond to disturbances if they are linked to other habitats. Habitat connectivity
can be assessed from a variety of perspectives, but the importance of functional connectivity based on
species movement has been emphasized in recent years due to the development of computational
capabilities and related software. Among them, Circuitscape, which is a connectivity evaluation tool,
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has an advantage it can provide detailed reference data for the city planning because it maps ecological

flows on individual grid based on circuit theory. Therefore, in this study, the functional connectivity

of Suwon was evaluated by applying Circuitscape and then, the ecological corridor to be conserved

and supplemented was suggested based on it. The results of this study are expected to effectively

complement the methodology related ecological corridor/axis, which was previously provided only

in the form of a diagram, and to be effective in management of development project and urban planning.

Keywords : Circuitscape, Suwon, functional connectivity, channel
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Table 1. Input dataset

Category Input data (resolution) Material
Land cover map (MOE, 2013)"
L Resistance value (100m) Land cover map (SRI, 2018)°
Circuitscape References about resistance value®
Focal Patch (100m) Manual (referring to Appendix 1-4)
. NDVI (30m) LANDSAT 8 (2018.5.9.)
Data for comparison
Land cover (5m) Land cover map (SRI, 2018)

* Ministry of Environment, ® Suwon Regional Institute, ¢ Lee et al. 2008; Jeon et al. 2010; Desrochers et al. 2011; Pelletier et al. 2014
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Figure 2. Study area: Suwon.
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Table 2. Resistance values according to land cover in analysis extent

Index Land cover Resistance Reference Area (km?, %)
1 Urban 100 Desrochers et al. 2011 Pelletier et al. 2014 1374 ( 264)
2 Agriculture 27 Desrochers et al. 2011 Pelletier et al. 2014 70.0 ( 13.5)
3 Forest 1 Desrochers et al. 2011 Pelletier et al. 2014 1979 ( 38.1)
4 Grass 14 Desrochers et al. 2011 Pelletier et al. 2014 76.7 ( 14.7)
5 Wetland 27 Lee et al., 2008 30( 0.6)
6 Bare land 50 Lee et al. 2008 272( 52)
7 Water body 27 Jeon et al. 2010 79( L35)
Total - - 520.1 (100.0)
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Figure 3. Land cover of analysis extent (A) and resistance value (B): resistance values according to land
cover were resampled into format of 100m grid considering the proportion of land cover within

individual grid.

Aol disf A= FHFAA HeAAM Y veS

Sofotol AHEE TS, T, 2 AT
ARAAY B ool AE A tos
317] W] 5099 AggEe ARelel Hl3) WA

2439 HJeon et al. 2010). ESEH HAAA 0]
o xRtz == E AR ollAl 9] B4 1l& vl
= Wt ARt Hate AREsElTh A 53
9] o] Fu HElE AomA Ao w2} 2fo]7} 9l
O}, Aol A= B AR Q) wHl R Qlste] Al
FALE Fxsto] Dsglet, thAl HEIAA 0|
of o] Aol A7 AFA A4S vHlugoZ
W A S 24 S whESte] HEA o
AAsA?

2) WALA 0= A&

MRS Slolo] AT 824 Bt s
T2 44 2 ol5ake] Aol 5 A2
7Pl e o], Hanlg HE, o) FH9)

FrT

ox
2 of

SAYL AFetgl 7] o Eol(McRae et al, 2008;
2016), 9127 B7ko] AAQ Aoz peksigieh

2A 029 7]Rke] Qio]ioﬂ o= #]gto]
#5o]
ko A H 2 AAE QS v Z7[8la(Equation 2)
HEZ AAE S o= 7HAsH=t] (Equation 3)

(Equation 1),

o5 A1 o)t 2 Aol Aol AR G
PR 4= Slek, woF AR AR F0) o5
3} o2 42t A, S golRe] AL
AR o Folt ARE unl, BEAHIA shie)
AR EASHE A5 uct thA A27} U ol o]
ol 29T Aol AT 5 k. Haw g

& W7 a0 me} FASHA ATkl 71 ZhY,

A F 20 A of fof uf2 ApolE u
o (Figure 4c, d), AALA | L= dAF 27} 9L

=
o £9] o]%50] LU= A(Figure 4a, b)S HHgsh
T ek, 22 wiEo A WA 0| L= A =Tt
& ol Hlsh gle o A or HeEe FdS
AT o ke Aol Qi

V= Voltage; I = Current (unit of amperes);
R = Resistance; V=IR (M

R=Ri+R:+...R, )

1 1 1 1
R et 3)

2) M2l ol A mOlEl ghof 7] zsfe] = AEFol,
chiz 914 Ao e el AR g bs
S wiglol Qi A2 Eolsielr), A0 g 3t
HollA] 4-010] Aafglol A7kt oAl iE W ko
& s elon, A FHAE 100m A4 o)tk
EX5 0] A9k A85He AolA, A4 W £ v
£ Tefo B AUGES A A0 B s

=)



280 2FHEYIL 28 M3z

0722%F(275~286)ok.gxp_&Z28-3 2019 2019. 7. 2. 2# 10:% H|0|X| 280

a b
AeAf-e\ e NS (R (e (e
A L ~ L
= = e M\_eA\ 5 [Py WP
Higher resistance N |Lower re5|stance| L o
\ T

\4 L[ |Channel
e e tlie T (Pinch point)
1 J

Figure 4. Difference between circuit theory based method
(a, b) and least-cost based method (c, d). The
path with no alterative is represented as channel
in figure 4b.
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Figure 6. Result of circuitscape (A) and graded connectivity (B).
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Figure 8. NDVI distribution and connectivity (referring to Figure 6B).
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Appendix 2. Input dataset for analyzing East-West
connectivity of section A.
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Appendix 3. Input dataset for analyzing North-South
connectivity of section A.
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Appendix 4. Final connectivity of Section A.



