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A Study on the Selection of Priority Conservation Areas Based on

Ecosystem Functions in Busan
- Evaluation of Habitat Quality and Ecological Connectivity -
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DProfessor, Asia-Oceania Research Center, Kyushu University.

ABSTRACT

Urban planning in rapidly urbanizing cities like Busan, Korea, faces substantial challenges in
balancing development with conservation. The imbalance between development pressures and
conservation efforts threatens urban resilience, undermining critical ecosystem functions and increasing
vulnerability to environmental risks. In this study, we identified priority conservation areas in Busan
by analyzing habitat quality and ecological connectivity using the InVEST model and the Omniscape
algorithm. Two conservation scenarios were considered, targeting 17% and 30% of the total area in
alignment with international biodiversity goals. The analyses revealed that areas where urban regions
intersect with forests are critical for preserving ecological functions, particularly in maintaining species
movement and habitat connectivity. Under the 17% conservation target, priority areas included urban
areas constituting 46% and forests 42% of these areas. When the target was increased to 30%, priority
areas expanded to include interior forests and existing protected areas, with urban areas constituting
47% and forests 42%, and protected areas increasing from 12% to 23%. These results suggest that
expanding conservation areas can improve ecological connectivity while maintaining urban functionality.
This research provides actionable insights into land-use planning strategies that enhance urban

sustainability by prioritizing ecologically sensitive areas without compromising urban development goals.
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Table 1. Threat factors and weights in habitat quality based on land cover types.

Max_Dist Weight Threat Decay Descript
59 0.88 Urban exponential
2.4 0.59 Road linear
5 0.5 Industrial area exponential Lee et sﬂﬁgfoi(s);z 3Kim &
34 0.57 Cropland linear
3.8 0.62 Cultivation facilities linear

Table 2. Habitat sensitivity data in habitat quality. uva(urban area), rd(road), id(industrial area), cl(cropland),
cf(cultivation facilities).

Land cover Habitat ua rd id cl cf
Urban 0 0 0 0 0 0
Cropland 0.3 0.69 0.67 0.75 0 0.1
Cultivation facilities 0.05 0.1 0.1 0.2 0 0
Forest land 1 0.82 0.8 0.85 0.65 0.7
Natural grassland 1 0.68 0.65 0.7 0.57 0.6
Artificial grassland 0.8 0.65 0.62 0.67 0.54 0.57
Wet land 0.7 0.7 0.55 0.8 0.75 0.78
Natural barenland 0.5 0.15 0.2 0.24 0.17 0.2
Artificial barenland 0.08 0.13 0.18 0.22 0.15 0.18
Water 0.65 0.73 0.55 0.73 0.65 0.68
o] MAeHE HES ] natHAmponen 7 918 24 AW xe) AYA Fowd
et al,, 2012). AAA] A& 54 Ao HEF| 2t 7ESA0 <A 1 Abele] ghek & Al A

Al dukt Agek AR E A FoteAE e BFEALE o B, BA AHL 7FA] 0.88 %
B, ole AuEuddd A gt I 712l 5.9 km E 7AW, B=rhFdol 7W
(Mengist et al., 2021; Sharp et al., 2020). A]2]#] o S FE 24T AFHAc) v,

O:

ol o
o

¢

2-& InVEST Rd& ARl o, o] Bdle 7} Ae 72 057 # A2l 34 km 2 4 %MC’% &
AGA a2e] FA A7 7|ddes Hrtst HARoR 1 A 93 242 FrHEUT
= o ZE&Eh A A AN 97 88! (Table 1).

A A, FH A, E2)8 EARGP ] ©E AR e BEXGPER tg2A A%
Max) o] WIZte s mejsle] Malx|e] Wl e How, ole 54 EXRIl AP a4

&
H
Z H7}KKim & Song, 2023). ¥ A4 A} %iﬂM N8l HEg-et=A S YERITHTable
0

23 93 g4 7k A2 WZEE Table 1 2 A e izt 1002 7 = A4
Table 2 & vl o= AT 42 A ALt Xl AL A et Ao r Ao, v
g 08 = A% =l AYe4

o AH8¥ 9 84 Table 1 o A|AIE ufe} 2 JFA = RAE 0.0
Qol, B4 A, B2, $A4 BoE PRI, B}l B7kE9lek B9, Table 2 9] A%
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Table 3. Resistance values in ecological connectivity based on land cover types.

Land cover Resistance Reference
Urban 100
Cropland 30
Cultivation facilities 50
Forest 5
Natural grassland 10 McRae et al., 2016; Kim & Song,
Artificial grassland 20 2023
Wetland 15
Natural bareland 25
Artificial bareland 75
Water 50

A A% ghe AT UKEDS] Lee et
al. (2015) 9479} Kim & Song (2023) AA+=
Zaste] A3t} Table 194 AAA 2+
APl wE 7Fex e Aol nx= HE A
%8kal, Table 2 9 EAREo] we R
el P acle] niXe G ALtsiA Aok
AE A AL 512 °] Z(Omniscape) &L
glE5& ARgste] A EUT o] daE]FE 3
Zo|&g uigo R TheFek A2A] 1he] <
< 7L McRae et al., 2016). YA AL
B AL Zol ol EGL AHEAET I
g5 WrlshH, A4A del od
S A ko] dElo] AEA AZA o
7}t McRae et al., 2016). HE]AZA]-S A
W (resistance surface)¥} Zgtste] P 71E A
, Aggko] W25 AAdd A o] oA
= Weg BRI ol B3 BETY
ols ZAEE Adsta, YA AAT}E oJFA
A=A 715 waetAY AdsteteAl et
3} THKim & Song, 2023). A AA 7}
2483t A9 TARS Table 3 5 Faspich
A A AT Al 4ELE golatA sl
Aal AR A3 AAZA Y] HE ARE 2
9] (quintiles) 2 #5735} THChoe & Thorne,

(3
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CI
o ©
N
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[0 ot oN ¥ fr 4m w
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3. PMENX| MAuiH

M2 A AAZAd & 7R R SR
AANGE =& 8, AAH Ed AY
(systematic conservation planning) HHS &
23} tHKukkala & Moilanen, 2017). ©

|
Me AR A A2 A RS A st
of HejA 9] F2 71%5& FAete 254
A& e, #HAo B S AAsHE
A HRZ 3G ol & 98l 5 143 A
H(Integer Linear Programming)s A}-&-3lo]

2,
)

Ao #e] NIdg =&k 5+ AF A
He &34 7] (Simulated Annealing)©l Y]
o w23 vg Z&AQ A4S AFete Ao
2 4dHA 9 oH(Kim et al., 2024; Schuster et
al,, 2020, ©o] ATFdA = o1& Bl A §
el S T8tk HAs FAolx=
T2H] FE|nto] A (Gurobi Optimizer)E A3
of A4 A3 AYYS A-&3t%tHanson et

al., 2024a).
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Habitat quality level

Figure 2. The results of habitat quality and ecological connectivity in Busan
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Figure 3. Priority management areas considering ecosystem functions: (a) 17% conservation
target, (b) 30% conservation target.
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