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ABSTRACT

The Jeongmaeks are Korea’s unique forest space recognition system that diverged from the
Baekdudaegan. The Jeongmaeks are easily exposed to pressure because it is adjacent to the living area.
Among them, Nakdong-Jeongmaek has high biodiversity, but damage is accelerating. According to the
Convention on Biological Diversity (CBD) in 2022, the target is to expand the area of terrestrial and
marine protected areas to 30% of national territory by 2030. As of September 2023, the area of
terrestrial protected areas in South Korea is only 16.97% of the country’s territory. This is due in part
to the high proportion of private forests in the region, which makes it difficult to establish protected

areas. Therefore, there is a need to establish Other Effective Area-based Conservation Measures

"R QTE FYARAED AAATAA WFR} G e 8734 A AR BeAA nEs el A9l
Slefo] FAHAL.
First author : Oh, Ju-Hyeong, Division of Forest Ecology, National Institute of Forest Science, Seoul, 02455, Republic
of Korea,
Tel : +82-2-961-2960, E-mail : ojhh16 @ gmail.com
Corresponding author : Kim, Su-Jin, Division of Forest Ecology, National Institute of Forest Science, Seoul, 02455,
Republic of Korea,
Tel : +82-2-961-2605, E-mail : foresthydro@korea.kr
Received : 5 October, 2023. Revised : 20 November, 2023. Accepted : 16 November, 2023

- 51 -



52 2% - A5 -

2~ 2~ o
L2 R e e R A

(OECMs), which pursue complex and effective conservation that considers multiple values, as an

alternative to protected areas. This study aims to identify areas suitable for OECM and to provide

opinions on the establishment of appropriate management plans for each value using SOM and InVEST
Habitat Quality model. This study evaluated the habitat quality of 206 villages located within 1km of

the Nakdong-Jeongmaek and compared the characteristics of villages classified by SOM. As a result,

the habitat quality was 0.867 for Tourism village (ClusterIV), 0.838 for Conservation village (Cluster
VI), 0.835 for Mixed village (Cluster I ), 0.796 for Production (Cluster V), 0.731 for Rural village
(ClusterIll) and 0.625 for Urban village (ClusterII). When the distribution was identified through

statistical analysis, the Kruskal-Wallis test showed that the distributions were not identical, with a

p-value of 1.53e-08. Dunn‘s test showed a difference between Tourism, Conservation and Rural, Urban

village. However, Mixed village was overestimated due to the lack of villages and the small area

included in the study area. Moreover, Conservation village was somewhat under-evaluated in the

analysis due to the use of a single weight for protected areas. It is necessary to perform additional

reinforcement of the value evaluation of Jeongmaeks by conducting Forest Resource Survey and the

National Natural Environment Survey. Therefore, we believe that sufficient validity for the

establishment of OECMs in the Nakdong-Jeongmaek can be provided by addressing these limitations

and conducting additional research.

Key Words: Jeongmaek, Baekdudaegan, InVEST model, OECM, Forest management
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Figure 1. (a) A Map show the Baekdudaegan and Nakdong-Jeongmaek ridgeline. The villages along the
Nakdong-Joengmaek ridgeline are shown by province and metropolitan city. (b) is the ratio of the area

included within a 1km buffer on both sides of the Nakdong-Jeongmaek ridgeline to the total area of
each village

Table 1. The number of villages in the Nakdong-Jeongmaek buffer.

Jeongmaek City and County The number of villages
Samcheok-si 5
Gangwon-do -
Taebaek-si 7
Bonghwa-gun 3
Uijin-gun 8
Yeongdeok-gun 20
Yeongyang-gun 21
Gyeongsangbuk-do Cheongdo-gun 2
Nakdong- Cheongsong-gun 11
Jeongmaek Gyeongju-si 18
Yeongcheon-si 22
Pohang-si 15
(Buk-gu)
Yangsan-si 20
Gyeongsangnam-do : -
Miryang-si 1

Ulsan-metropolitan city
(Ulju-gun)
Busan-metropolitan city 38

15
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Table 2. Weights, max distance and decay by threat factors.

Threat Factors Weight Max distance(km) Decay
Urban* 1.0 10 Exponential
Agriculture™ 0.6 5 Exponential
Industry, Mining 02 6 Exponential
Paddy 0.7 8 Linear
Upland 0.6 8 Linear
Bare™* 0.5 1 Linear
Rail 0.7 5 Linear
Road 0.6 3 Linear
*Exclude Industry, Rail, Road
**Exclude Paddy, Upland
***Exclude Mining
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Table 3. Types of the variables used in SOM

Indicators Variables
Forest, Wetland, Water area
. Above 5 age class forest area
Ecological
Protected area
Natural environment conservation forest area
Agriculture area
Economic Water yield forest, Timber production forest, Recreation forest area

Productive population

Living environment forest

Built-up area

Socio-culutral

Cultural heritage

Tourism spot, Scenic spot

Distance from living infrastructure, Distance from medical infrastructure
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Figure 2. Habitat quality of village’s clusters in Nakdong-Jeongmaek ridgeline. (a) represents the habitat quality of
Samcheok-si and Taebaek-si in Gangwon-do, and Bonghwa-gun and Uljin-gun Gyeongsangbuk-do, (b) represents
Yeongcheon-si and Gyeongju-si in Gyeongsangbuk-do, (c) represents Ulju-gun in Ulsan-metropolitan city and
Yangsan-si in Gyeongsangnam-do, (d) represents Busan-metropolitan city
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Table 4. Results of habitat quality evaluation for villages by city and county

Habitat Qualit

City and County Cluster Quality - Thfe I,lllimber
Mean Standard deviation or villages

v 0.913 0.035 3

Samcheok-si i 0.800 0,057 5

Gangwon-do Tacbackes v 0.845 0.105 4

acbaciest VI 0.840 0.092 3

v 0.880 - 1

\ 0.830 - 1

Bonghwa-gun Vi 0.530 1

i v 0.908 0.059 6

ym-gun VI 0.905 0.007 2

v 0.833 0.050 3

Yeongdeok-gu v 0.820 i ]

n VI 0.873 0.053 16

v 0.900 0.048 4

Yeongyang-gu v 0.775 0.044 10

" VI 0.857 0.062 7

v 0.88 - 1

Cheongdo-gun Vi 0.84 1

Gyeongsangbuk- v 0.947 0.042 3

do Cheongsong-g v 0.823 0.035 6

u VI 0.895 0.092 2

il 0.713 0.165 4

G L. Y 0.810 0.070 2

yeongJu-st v 0.780 0051 9

VI 0.760 0.027 3

I 0.853 0.050 3

Yeongcheon-s I 0.723 0.078 8

i \ 0.760 - 1

VI 0.807 0.037 10

Pohane-si I\ 0.740 0.071 2

(;uing:; 4 0.793 0.052 4

& VI 0.846 0.035 9

I 0.876 0.034 5

il 0.680 0.181 9

Gyeongsangnam-  Yangsan-si I\ 0.803 0.074 3

do \ 0.850 - 1

VI 0.800 0.099 2

Miryang-si I\ 0.870 - 1

I 0.740 - 1

. . I 0.847 0.040 3

Ulsan-metropohtan Clty IH 0.823 0.100 6

(Ulju-gun) v 0‘850 : . |

\ 0.825 0.013 4

I 0.755 0.163 2

Busan-metropolitan city I 0.606 0.264 35

il 0.77 - 1
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Figure 3. Mean habitat quality for each cluster

E A4 WA 3 0.00008%, AHEE 0.07%,
FAA] W2 = 0.03%, FAHEFIAl B 33
Eo 002%‘1}0] 1457@ ull /\}37] =4 1km 9
Ao xgelo] i rbE Aol JEwth
(Figure 2(c)).
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= 71 wheo] EAleHA] de ACRE H7HE )
CHFigure 2(b)).
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A

testS T B4A A% wRel ANOVA
(Analysis of Variance)©l] B]3l] & o] tfax &
o zltkE ©o] slovt HtA, Twatdel 2
8 glo] a7 HlolH e TYdS d}lsk=d 4
gah Wl o]th(Hecke, 2012). 7HS 540 w2
A A Fxe] IS Fds] Hel
Kruskal-Wallis testE AAIS 23} p-valueZt
1.53¢-08%2 W& a2 Uehl] dAvtdor o

ol ol EAHA. F7H= 7 cluster Aol
o] TYHE HAA3s7] H8l AFEA% <] Dunn’s
testE 3J 5} tHTable 5). Dunn’s testt H| &
T |1 FiAMEol gle ST HolEld A%
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Table 5. The post-hoc test result (Dunn’s test) between clusters
Dunn’s test result
Cluster E 1 2 3 4 5 6
!z = 28088
2 | p = 0.0746 !
3 z = 25253  z=-02531 )
I p=0173  p = 1.0000
A z=-07630 z=-51948 z = -45582 )
i p = 1.0000 p = 0.0000 p = 0.0001
5 I 2=20348 z=-11382 z=-07978 z = 40554 )
! p=06I81 p=10000 p=10000 p =00008
6 z=02497 z=-42142 z=35479 z=16056 z = -2.9307
! p=10000 p=00004 p=00058 p=08127 p = 00507
o o dfg Ao el FUake o83t v.4d 2
o] zte]E 2QletAtHDunn, 1961). H3E v}
Z(Cluster )& BE vk 353 3¢ &% AETFYE o wat 20309744 FE W
2 OUEETh ol 22e 589 vk A9 30%E &4 B A% HiAgor HFs)
(Cluster )°] el &, A4, AL2l-28h4 54 of gty FE FQ AE7|9 Ao wlng)
S BIaAoz Besty glu, S =7 2tk 2] A FH 9x]sta glo] oA
A 1km gl Z3tEo] e nk= ok | o Ao @A Ak olH3 FES nHT
*401 Ao} o] o} o Ayt et Ao w & o] Fule] OECM A4 AEUIAHLFE &
et 7P =2 MR ZE deile 8% g BEA o] hAlA 2N BF DA 7T
9 ohe(Custer V)€ 9] F3km A 4 912 Ao Bue, £ 97 OBCM A
°o] £ BAY vk (Cluster VD) #L/d= H & A9 2L 98 dEdHe ditew
Ha, 2HA R =2 BHAY whE(Cluster VI)& SOM< B3 #/FE v @9 547 InVEST
AR o] FRE A 719k A EEo] & o] Habitat Quality 295 Faf 2F&3 427
stal &gfie] wheol EAishs A vhE AL wasle] BA A7) & A9 S Ads)
(Cluster VY3 F7H8 o2 SUAS HYoh 1 2, 7EE AL F7129 B2 93 7
Auh, BB (Cluster V), BAF vh&(Cluster 2 A22A T4 7Fe4S gk
VD)< dEAeh ke §AL 7 EAE B AFE OECME 717 #eE9 HAd|
(Cluster 1), ¥&% vF(Cluster 12} FLA Aglel 28] £3o vk g AFE A
oAl zfol7} EA|FTE &, oy e ArEY A 3J3Itl. InVEST Habitat Quality =4 A3} A

A= #F3(Cluster 1V), B nFE(Cluster A7 Ao dEAulo] Yoz §EaR A4

2

ox!

VD S0 B AAA dol A UEREO x4 o] gashs B4S Rt SOME Ed
W, 329 25 S 249 A0z #9E RRY 08 598 444 22 gA9L o,
ot #78 m}S(Cluster 1V)o] 714 =& A2 2
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(NIFOS, 2023).
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