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A study for management strategies through the spatial analysis of
damaged Jeongmaek in South Korea
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ABSTRACT

Mountain ranges are crucial not only as habitats for biodiversity but also as sources of diverse
ecosystem services essential to human well-being. In South Korea, the Baekdudaegan mountain range
is protected for its natural and cultural significance. However, the subsidiary mountain ranges, known
as Jeongmaeks, remain vulnerable to urbanization due to inadequate protection and management plans.
This study aims to assess the impact of urbanization on Jeongmaek areas, utilizing the ‘Environmental
Impact Assessment Guideline for Baekdudaegan and Jeongmaek’ to inform future management
strategies. Damage was identified urbanized areas in land cover maps and EIA target areas, and loss
of ecological connectivity. The results indicate that the Jeongmaeks near densely populated regions,
such as the Seoul Metropolitan Area (Hannam and Hankbuk Jeongmaek), have suffered significant
fragmentation, primarily due to road and rail construction. These areas should be managed as
recreational zones, integrating natural parks and entertainment facilities to promote sustainable use of
natural resources. Conversely, the Jeongmaeks located both near and further from urban centers, such
as Nakdong and Naknam Jeongmaek, exhibit a mix of severely damaged and well-preserved areas. For

these regions, a balanced management approach that integrated both conservation and sustainable use
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in recommended to ensure ecological resilience.
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Figure 1. Location of the 9 Jeongmaeks
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Table 1. The 9 Jeongmaeks in the Republic of Korea

Name of Jeongmaek Start point End point L(eg;gl;h
Mt. Sikkaesan Mt. Jangmyeongsan
Hanbuk (Sepo, Gangwon) (Paju, Gyeonggi) 1850
Mt. Maebongsan Mt. Molundae
Nakdong (Taebaek, Gangwon) (Saha-gu, Busan) 4189
Mt. Songnisan Mt. Chiljangsan
Hannam-Geumbuk (Boeun, Chungbuk) (Anseong, Gyeonggi) 1692
Mt. Chiljangsan Mt. Munsusan
Hannam (Anseong, Gyeonggi) (Gimpo, Gyeonggi) 1906
Mt. Chiljangsan Mt. Jiryeongsan
Geumbuk (Anseong, Gyeonggi) (Taean, Chungnam) 2%6.1
Mt. Yeongchwisan Mt. Joyakbong
Geumnam-Honam (Hamyang, Gyeongnam) (Jinan, Jeonbuk) 724
Mt. Joyakbong Mt. Busosan
Geumnam (Jinan, Jeonbuk) (Buyeo, Chungnam) 1380
Mt. Joyakbong Mt. Baegunsan
Honam (Jinan, Jeonbuk) (Gwangyang, Jeonnam) 4478
Mt. Jirisan Mt. Bunseongsan
Naknam (Hamyang, Gyeongnam) (Gimhae, Gyeongnam) 2368
Total 2154.8

Table 2. Core and Buffer areas criteria of the Ministry of Environment

Classification

Criteria

Specification

Core area

Area within 150m for both sides

Buffer area

Areas over Ecosystem and Nature Map - level 2

Area between 150m and 300m for
both sides

Areas over Degree of Green Naturality — level 7

Areas over slope 20°

Protected Areas
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Table 3. Damaged areas in core and buffer zones based on guideline (ha)

Core area Buffer area (150-300m) Core and Buffer area (0-300m)
(0-150m) Straight line Criteria based | Straight line distance Criteria based
Jeongmaek distance area area area area
Total DaJ(I;)ged Total Dal(l%ged Total Da?;;ged Total DaJ(I;)ged Total DaJ(I;)ged
Hannam 5,385 (9f‘19()0% ) 5,051 (1373; %) 3,222 a ;; %) 10,436 (111’2{%) 8,607 ( 6,53‘:’)7% )
Hanbuk 6,998 3 ?9714% ) 6,783 ( 4%744% ) 5,505 . ;g %) 13,781 3 ;‘;8% ) 12,503 (2,23931% )
Hannam-Geumbuk| 4,853 (2,16390% ) 4,559 ( 3.1;:3% ) 3,701 ( 032 %) 9,412 (2%9714% ) 8,553 a ‘19635% )
Geumbuk 8,460 (2‘112;5% ) 7,962 ( 2.28267% ) 5915 ( 0‘7‘; %) 16,422 (22112% ) 14,375 a %52538% )
Nakdong 12,523 (2?1614% ) 11,921 ( 2.36134% ) 10,417 . ;g; %) 24,444 ( 2;28% ) 22,940 a ?5417% )
Naknam 6,809 a ‘15(;4% ) 6,499 ( 2.12413% ) 5,764 ( 0‘713 %) 13,308 a i;;g% ) 12,574 a ‘11499% )
Geumnam 3,947 ( 123 %) 3,742 @ 23 %) 3,321 (O.E %) 7,689 ( 1,1821% ) 7,268 ( 1‘(7)(3) %)
Honam 12,775 ( 023 %) 12,154 a .10257% ) 11,316 ( 04513 %) 24,929 ( 01176% ) 24,091 ( 0‘1;)3% )
Geumnam-Honam | 2,083 (O‘é; %) 1,999 ( lfg %) 1,872 (O.ég %) 4,081 (0‘3; %) 3,954 (0,22 %)
Total 63,833 (2156;) ;} ) 60,670 (; 3053 ;) 51,032 (0.37611% ) 124,502 (; 9634 é ) 114,865 ( 11"7916 ; )
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Figure 2. Comparison of damaged areas within straight line distance and guideline at Hannam Jeongmaek. Example
of Giheung-gu in Yongin-si, Gyeonggi province.
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Figure 3. EIA proiect types and distribution
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Figure 4. EIA projects and Urban development case (at Handeul zone) within Hannam Jeongmaek
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Table 4. Population change ratio between 2015 and

2021 in all Jeongmaeks

Population
Jeongmaek Change ratio
2015 2021
Hannam 6,385,792 6,585,887 +3.1%
Hanbuk 3,065,122 3,157,913 +3.0%
Nakdong 3,742,225 3,589,646 -4.1%
Geumbuk 2,104,335 2,366,251 +12.4%
Naknam 2,129,192 2,023,349 -5.0%
Honam 1,581,513 1,519,613 -3.9%
Geumnam 524,751 491,339 -6.4%
Hannam-Geumbuk 949,725 999,488 +5.2%
Geumnam-Honam 49,430 46,682 -5.6%
A hda e QFEbee] A Y g o] & &% FAT = Wake] Y A
Bhd Wk, o 49 e Aol AdiAe o dddn
2 AA v FF solve AT F8E 9
3l B B o] dojd Aow ofddnt HHEE Y
ghA AR o] Qg7 B ofn| <o 97 E Aol 2,154.8 kn - F 8087H 4,
Zol dojid St ofe} G5 Q17 7 32277 kb @ FRio R BAEHon o
Asl S7HE AR o FH e A9 ald Al AA ] o 15%) sjBEHe FRtolh &
AE ol Aol obf HAH 1 e AY d gRro] B AL A 111704 53.39
S U5 O Be #ys Kol Fed Ao km28.1%), 5= 52704 36.94 km21.2%),
2 EQIth v R g, 3, 9, v, e 2589 144704 62,69 kn21.1%), ddEE%
s e o3yt 27t 3.6%, 3.9%, 4.1%, W 58704 30.44 km(17.9%) o2 et
50%, 5.6% TEoZ Ak glo] el 7P @ F3to] AL e e 59704
A7F 45 AR ddEy, dEoly i 1047 kn(7.6%)%} S g™ 21704 7.01 kn
W] Af AF7F B LIRS A ska 9.7%)= YEPSTH(Table 5). g Sl =z
A Ao r AT AFHLE Hola gloy el fA&H o] B BHEH AU 4] +
21&A Q1 i ghdte] olojd Fo AgH: o] 8.49 kmol| =l A1 E Foll HAHT &
g il R et A Fes WA A A F3to] FAo|lnE W9 P}
o A7) W37t A fraket 43S B, & of = Qe AW &8 S55 FH5]
€ 77t BaL AAlgse] @ie] o] FoAe A A-FFIVANAE Fre g &gote #
A9EL A& Aol ol At FHE 2] W] sttt
o olejgh A4 54 el #efrt dast e fA] Rl 74 2 e e
ok 53] A ko] & FrdoY B & 3 gEFH o eyl HdsHe] 74, <l
Aol 23 AL o] 8Tk Al S A Tt B 4L A 5 = 91
Ao At UltE S g A ML E 292 AlQetal AYEE, A HAe
FE WS Abdd BAshks Sl A&7 & e A5 AAE Agsta @do] gol
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Table 5. Fragmentation analysis results of 9 Jeongmaeks
Jeongmack No. Distance - Flragmenltlled area . Mamtau;[efi area .
cases* (km) ota m ax Total (km m ax
(km) (m) (km) (fm) (m) (km)
39.64 146.91
Hanbuk 52 185.0 212%) 3.46 791 (78.8%) 18.75 28.36
47.98 387.47
Nakdong 104 418.9 (110%) 6.58 6.47 (89.0%) 43.96 76.75
Hannam- 30.44 140.05
Geumbuk 58 169.2 179%) 12.67 8.79 (82.1%) 12.67 12.89
53.39 136.73
Hannam 111 190.6 28.1%) 7.64 5.44 (71.9%) 99.13 8.49
62.69 234.13
Geumbuk 144 296.1 21.1%) 6.31 5.44 (78.9%) 21.26 20.21
Geumnam-Hon 7.01 65.03
am 21 724 97%) 26.29 1.61 (90.3%) 62.22 11.11
10.47 126.88
Geumnam 59 138.0 (7.6%) 9.15 1.55 (92.4%) 47.12 20.48
45.17 399.63
Honam 162 447.8 (102%) 1.57 2.66 (89.8%) 13.58 24.52
25.98 210.86
Naknam 97 236.8 (11.0%) 7.34 3.77 (89.0%) 62.75 15.36
322.77 1,847.69
Total 2,154, 1.01 | 43.64 it 144 | 2181
ota 808 ,154.8 (149%) 81.0 3.6 85.1%) 38 8.17
* Fragmented cases
Aolpd] e o= BAELh ARYA] 4 3 Aol MFHY Aoz BuEn. TP
T, BEAG AT A G LA T o S go] & e BAT AA A
2 9ol nEdel g AFS A9e ol wE 3 uge] ¥4 g AgEL A
Aslsta wo] dolup] @e AoE BAE  £H9 wENTH: AT BHo] BE AoR
A AT Ae Ao WAL NFor B diHEz 29 5 wsAddome AR
ga 2 23, gRPUe 9l Ak A% b ked Aoz nad
o] 21.2%7F @AEo] Fus dEAT=
AeAge] wAo] 2AY A&He JoE 3} Iv. 4
G F M AAAY T LdFe BA
3 7] EYS Holm YRE 0] 48 F7to = d7e o) B e d3e e
S Hof e Aoty 1k B4 wp E Heste] I w2 WIS Akt s
o UF weAY PPYS AT Besk 9 o BAY R|SElAN AN 947
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