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Abstract: The Kunming—Montreal Global Biodiversity Framework’s Action Target 2 aims to restore
at least 30% of degraded ecosystems by 2030. In line with this international trend, the Ministry of
Climate, Energy and Environment and the Ministry of Land, Infrastructure and Transport are
promoting polices for restoring the natural environment within greenbelt zones. The aim of this study
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is to diagnose mountainous areas degraded by quarrying operations within the Bupyeong greenbelt

zone in Incheon and propose restoration directions. We analyzed the physical characteristics,

physiognomic vegetation map, land-cover changes, and land-use changes associated with policy shifts.

The site underwent severe disturbance due to rock and soil extraction projects conducted between

1969 and 1971, causing severe disturbance and creating a landscape that is heterogeneous and

disconnected from the surrounding intact forest. After remaining largely abandoned for about 55

years, it was used as a foot volleyball court before being backfilled and planted with Pinus koraiensis

seedlings in 2025. The site is broadly divided into natural forest, degraded areas, and artificially planted

forest with restoration plans proposed for each type. The western natural forest is proposed to be

conserved as a reference ecosystem. For the central degraded area, active restoration is proposed,

involving slope stabilization, soil improvement, and planting native tree species. For the eastern

planted forest, passive restoration is proposed, focusing on promoting succession through forest gap

planting. The results of this study can serve as baseline information for implementing similar natural

environment restoration projects in greenbelt zones.

Keywords: Abandoned quarries, Greenbelt, Natural environment restoration project, Ecological

restoration

I A&

20223 BEHFY A= F2NH FH-EE
A7+ AEoFd 2 A ALl Y-EE
GBR)E A5l 3=, A E3 2= 20309 7H4] Fl&

3B g AR A 2 F 4 30%E Edote] AYE

=EgZ

20239 7| TN AT ARG FEDEEA A
F9) AAS 4G 2 AT RHL S
A5} tH(Ministry of Land, Infrastructure and Transport
Press Releas, 2023).

ol P2 FY-ZEYE GBFY 2E2E HHE
W Ao g A A 2, AT 5 B
7HA7} & Wiz 2 A9 300m O] U] 9] A
AAZH o2 BEQsH= AL EHZ g} 20241 A
At oz AFA O] LAY W A, 2025

.]

oE >

Al

(Ministry of Land, Infrastructure and Transport Press
Release, 2023). 0] = 277 A= 2 0 & 3|42]E uf 9]
5 e AE 5L, Yo7t Hito = o] ek i
dg ghibsle = g 02 Yrbgrt

MEA G A e A9 FEAA S A7 7
A|5}7] #foto] = = ATH(Lee, 2022). 1971 T A A|
o (@A TSRS AE 9 o] & B HE) L
2 94 2712 olRielel, 1 24 EAe B UA
I AT B4 £ AR L Bl
EARlS] M AP o Aol THE
YA EANH, 20252). 7WLA A 9] A2 19715-H
1977A7HA] 147] A ES SO F 83 Al
AL, 5,397 k(- L2} HA| = & HA] 9] oF 5.4%)
of o] 2|45 9IeHKim et al, 2020). 2L} FHIS
o] 22wl 50 & 1,616km*Q] HAZ 2] f4|5}o]
A= 3,781km?O] tH(Ministry of Land, Infrastructure
and Transport, 2024).

LA G O] A2 A = AV A=, A1
A oju] FEHUAY A7ISHE A G7HA] 23HE]
AUk A A7 o] A S0 WY SHA ZotHA &
W A5 FEA7F 25E of Tl o] SAdel
AYFATH Ministry of Construction and Transportation,
1999). o] A= A1 o1 % WE A of ALt



OIS # - MBIEI - O[MD| / EMAEIAL &K S5 2 =

E

[
09

et 573

2] ¥t =9l A] 2 A FHA 2 A H = Qlet. E3
LA Wl A= FEA1E Bok= B Ak
o] Qloith WA & A 07 e 97t FA F o
Aol A& EXAE B oAU 34 7 Alsh=
=2 2|7} o H At} (Byeon, 2000; Kim et al., 2021).
o]t A= T 0 g2 AT o FlEA|=
A7 A =AY v S22 AR = A7
A &= Aot
=9 A= ALA TG A H7] QA WA A
£ 83 AE T A% (Anake etal,, 2022), /LA
o 9] 20| 7 v]E A L2] Q B (Kirby et al., 2025), &}
A7|Rke SH ey A3t 75 35 5 g
7HZhang et al., 2024) 5-2] A7} X P =] et =i ol
M Z#o| o =9 Z9 A4 9 7HA] H7}
(Kim etal,, 2011), 7R A+ o] FA1 7 ot & 714
HFQH(Sung et al., 2020), EA]0]- &2t A H| 2 AZA W
S EAS B YU A5 T (Lee, 2024) 59 &
ot 28y E4 IEAE o2 1
R A, FE F ol8 1 I & Y Al
4513l o] & 7|9t 0.2 B9l WS A A gt A
=79 giet
o] A HA-2 UH H A W EA
AHAAIG O & QIS &R 9 T FH X H 7| = £
A& AAlotal, EA|o]-§ Hke} A = o] ¥sks 13
oto] Fl& A2 mpetst & B W3S Al Aot A

ol

o M

Z

LY

10 3 Hr

Al
2

e
N

Sha

B T =]

re
e

I 373
1. QUHBA| JHLRIBIT Bt

By

Z9] QIHZGA| AT 278 HA-2101.460
km?0] %} O LH(AA R T A] #3853, 1972.8.25.), 1990
ol 4 H 2 W22 80.575km*0| JTH(A AL 1L
Al A19593, 1990.12.28). 2025 HA| Q1 AT A 9
NEAT] A WA T 67.267km*(AHF A
A =AY oF 6.3%) =, H 2 A WA 7|08 oF
33.7% #+4~5F3{ Ch(Figure 1). ©] 5 @A) #3872 7iE
AehH A1 W A2 7.003km?0] o}, Z17F ol Al E A
2 19904 thB] 13.308km*0] 1L, 0]F Q1 F A A] SA]

x
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Figure 1. A Map showing the distribution of greenbelt zones and the study site in Incheon Metropolitan City. (a) Greenbelt
zone in Incheon, (b) 500 m radius around the study area and the ecological axis (Jeongmaek), (c) Satellite image of
the study area.
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Figure 2. Topographic maps of the study area: (a) elevation, (b) slope, (c) aspect, (d) drainage system, and (e) landslide
hazard map.
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Figure 3. Physical soil properties of the study area: (a) topsoil texture, (b) effective soil depth, (c) topsoil gravel

content, and (d) soil drainage class.
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Figure 4. Physiognomic vegetation map of the Bupyeong greenbelt study site in Incheon.
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Figure 5. Land-cover transitions among forest, grassland, agricultural land, urban areas, and barren land in the Bupyeong
greenbelt between the 1980s and 2024.
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Table 1. Temporal changes in land-use area within the Bupyeong greenbelt from the 1980s to 2024.

Land use 1980’s (m?) 1990’s (m?)

2000 (m?)

2010’ (m?) 2020 (m?) 2024 (m?)

Grassland 4,111 3,608

1,860

1,874 1,931 1,054

Forest 20,849 29,604

32,265

32,251 32,290 32,215

Crop land 8,343 790

96

96

Sattlements 918 219

71

Bare land
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