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ABSTRACT

National parks are designated for the purpose of maintenance, conservation and utilization of differ-
ent habitats. Therefore, it is necessary to select habitats of a high value as a protected area in order
to balance conservation and development. However, the existing national park boundary adjustment and
new designation criteria only focused on the endangered species and protected area, without proper
evaluation of the habitat value of actual species. Therefore, this study aims to quantitatively evaluate
habitat function in terms of biodiversity and habitat value, so that it can be referred to for the desig-
nation and boundary adjustment of national parks. We assessed species diversity and habitat values
for each of the habitat types, for mammals only, as they are able to choose preferred habitats. In order
to evaluate biodiversity, we used Maxent to derive species richness map and used InVEST’s Habitat
quality model to evaluate habitat value. As a result of evaluation, species richness was high in the
national park boundary area. Also, even if the same edge is adjacent to the development area depend-
ing on the land cover, the species richness is low. Compared with Wolaksan and Sobaeksan National

Park, the species richness and habitat value of the northern area, which is connected with other forests,
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were higher than those of the southern area where roads were developed. Therefore, it is expected that

the use of the result of this study for the national park boundary adjustment and management will

enhance the function of the national park as a habitat.
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Table 1. Classification of Species by Habitat Type

Habitat .
Species
types
Europaeus(Erinaceus amurensis)
, Greater Horseshoe
Bat(Rhinolophus ferrumequ-inum),
Leopard Cat(Prionailurus
bengalensis)
, Yellow Throated Marten(Martes
flavigula), Asian badger(Meles
leucurus), Siberian weasel(Mustela
The forest o .. .
sibirica), Miniature pig(Sus scrofa),
type Musk deer(Moschus moschiferus),
Roe deer(Caproelus pygargus) ,
Mountain Goat(Nemorhaedus
caudatus), Korean hare(Lepus
coreanus), Korean squirrel(Sciurus
vulgaris), Siberian flying
squirrel(Pteromys volans),
Squirrel(Tamias sibiricus)
The
residence Pipistrelle(Pipistrelus abramus)
habitat
The Mole(Mogera wogura),
lowland Racoon(Nyctereutes procyonoides),
type Water deer(Hydropotes inermis)
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Chung., 1997; Kim et al, 2014).
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al., 2012; Kim et al., 2014).
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Table 2. Environmental parameters

Variables Description Data type
DEM Elevation Continuous
data
Relief Standard deviation by | Continuous
neighborhood 5*5 data
Slope Using DEM (degree) Continuous
data
In{(Flow .
Wetness | Accumulation+1)(Slop Continuous
data
etl)}
Kung Diameter class Categorical
data
Categorical
Yung Forest ages data
Mildo Forest density Categorical
data
Dist_Road | Distance from road Continuous
data
Dist_art | Distance from artificial Continuous
data
Dis_Forest | Distance from forest Continuous
data
Dist_river | Distance from artificial Continuous
data
The curvature of the Continuous
curvature .
terrain data
Non-forest(1),
coniferous forest(2), .
Categorical
Imsang | broad leaved forest(3),
R data
mixed forest(4),
bamboo forest(5)
NDVI NDVI Continuous
data

sto] Ftat th(Song, 2015; Kim et al., 2017b)
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) & A4
R A4 Sl 9T vA e 849
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and Lee, 2018; Sharp et al., 2018). ¥ 17-o]|A]
= @A H4 WA InVEST 3.4.4.2 AH&-31S]
on, e} MH Bd F A2 g Hrlst
£ Habitat Quality2E ©] &3} t}.
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o] ot W7k A &, Half-saturation constant®]]
ek dg A=7F EAslok e, 2 el
Hol A= 4 d247 gk W9l ol Table
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e
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Table 3. Five types of input data used in InVEST

model
Input Data Format Value
Current LULC Raster
L
map file(TIFF) and code
Sensitivity and
habitat quality data Table(.csv) 0-1
Threat data Table(.csv) no limits
. Raster
Threat files file(TIFF) 0orl
Half saturation Number 05
constant
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Figure 3. Morphological characteristics of deer and elk belonging to Artiodactyla Order, Cervidae family (Centering

on DEM)
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Table. 5. The results of species distribution modeling

Habitat type Species AUC Main Second pird
Erinaceus amurensis 0.528 DEM Dist_road Dist_River
Rhinolophus ferrumequ-inum 0.541 Dist_Artificial Kung Young
Prionailurus bengalensis 0.561 DEM Mildo Young
Martes flavigula 0.670 DEM Dist-Road Mildo
Meles leucurus 0.600 DEM Mildo Kung
Sus scrofa 0.562 DEM Mildo Young
The forest type Moschus moschiferus 0.553 Wetness DEM NDVI
Caproelus pygargus 0.594 DEM Mildo Dist_River
Nemorhaedus caudatus 0.828 DEM Dist_Artificial Slope
Lepus coreanus 0.555 Dist_River DEM Dist_Artificial
Sciurus vulgaris 0.550 Dist_River DEM Dist_road
Pteromys volans 0.660 DEM Mildo Slope
Tamias sibiricus 0.550 Dist_River Dist_Artificial DEM
Mogera wogura 0.554 DEM Dist_River Young
The t;(;\zland Nyctereutes procyonoides 0.548 Dist_River Dist_Artificial DEM
Hydropotes inermis 0.574 DEM NDVI Dist_Artificial

A o] 338%°.2 7P Beka 10~13 e
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national scale.

Grade of Species richness evaluation on

Comparison of graded species richness on national
park scale
(Mt.Sobaek and Mt. Worak)
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Figure 4. Comparisons of species richness maps by type of species habitat on national scale and national park
scales (Areas within the blue circle represent Sobaek National Park and Wolak National Park. This area
is enlarged and compared with the drawings in the most right column)
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W E Hrbek A3 HE 2E2E AAA 7 Table 7. Results of classification evaluation by habitat
A7 el WA AR 53 AN 7Y = ype Corest and Towtand
= ~ AR o 4o
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g IRIEE At AMAA 3 E AREF 023 007
NAA 7he] RS vlasde. 1 A Residential (SD.000)|  (SD. 000)
LA E Al FFAAY] g MAA 73 - 0.16 0.20
Rice field
3} 37hglo] 0.009.2 LEhgon], o] gzt (S.D. 0.00) (S.D. 0.00)
. . . . 0.16 0.20
©=2 Al8-¥ Base habitat quality #2} 918 & Field (S.D. 0.00) (SD. 0.00)
Qo i W= ghel WIiE HAES ¢ 2 Facility 016 020
2 A 2A 74x] ko] T2 2.9l ET} Base hab- plantation (S.D. 0.00) (S.D. 0.00)
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Table 8. Comparison of species richness ratio by
habitat type and spatial scale

The forest The lowland

habitat type(km) | habitat type (lm)

. 733011 7,339.11

(1.75%) (1.75%)

5 2904017 2,891.11

(30.68%) (3.05%)

Naatim 3 664.75| 4 66,914.05
Soale 0.70%) (70.70%)
4 922297 294.32

(44.62%) 0.31%)

s 1537229 17211.70

(16.24%) (18.18%)

. 4996 49.96

(1.75%) (1.75%)

5 %081| , 8.29

Nation (3.19%) (0.29%)
a |, 484| o 1,198.43
park 0.17%) (42.06%)
scale . L), 2.56
(39.37) (0.09%)

s 1582.18| 1,590.29

(55.52%) (55.81%)
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Comparison of habitat quality value on national park scale
(Mt.Sobaek and Mt. Worak)
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Figure 5. Results of valuation by habitat type at national scale and national park scales (Areas within the blue
circle represent Sobaek National Park and Wolak National Park. This area is enlarged and compared
with the drawings in the most right column)
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Table 9. Results of species richness and habitat value evaluation by habitat type

AR A umw ogjze
A2 Aol slel 4319 A
%ur} olg)zo] v Rt

Figure 6. Results of species richness and habitat

quality evaluation by boundary (Sobaek
National Park and Wolak National Park)
A: Species richness(Forest habitat type),
B: Habitat Quality (Forest Habitat type),
C: Species richness(Lowland habitat type),
D: Habitat Quality (Lowland Habitat type)

AR =dEd 3, Ak gopit 5
& 7IEo R A%E vl - BHs,
BA f15L EH % EL %E%Ol
o] 7ol Y = 43

1 km buffer from the national National park bound 1 km inner-buffer from the
park boundary par ary national park boundary
Grade Species richness | Habitat Quality | Species richness | Habitat Quality | Species richness | Habitat Quality
Forest | Lowland | Forest | Lowland | Forest | Lowland | Forest | Lowland | Forest | Lowland | Forest | Lowland
| 5319 | 2,06941 | 11794 117.94 3775 | 168932 | 4996 49.96 18.39 97442 18.14 18.14
(138%) | (5663%) | @71%) | @71%) | (135%) | (6034%) | (175%) | (L75%) | (L492%) | (537%) | (139%) | (139%)
) 670.77 | 709.08 3244 4249 51893 506.38 90.81 829 26343 | 214.09 8.92 0.66
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5 33301 1,942.69 | 196887 | 187.87 1,582.18 | 1,59029 | 25.68 87560 | 877.29
(8.63%) (45.55%) | (46.17%) | (6.711%) (55.52%) | (55.81%) | (1.99%) (67.09%) | (67.22%)
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Appendix 1. Sensitivity for each land cover code (Forest habitat type)

LULC Description for Base Sensitivity for each threat
Code each land cover | FR HQ
code Ind Com Rec | roadhs | roadms | roadls | Pub

110 Residential 0.25| 0.23 0.6 0.6 0.6 0.6 04 0.2 0.6
120 Industrial 0 0 0 0 0 0 0 0 0
130 Commercial 0 0 0 0 0 0 0 0 0
140 Recreational area 0 0 0 0 0 0 0 0 0
150 Road 0 0 0 0 0 0 0 0 0
160 Public utility 0 0 0 0 0 0 0 0 0
210 Rice field 0.24| 0.16 0.8 0.8 0.8 0.8 0.6 04 0.8
220 Field 0.24] 0.16 0.8 0.8 0.8 0.8 0.6 04 0.8

230 Facility plantation| 0.24| 0.16 0.8 0.8 0.8 0.8 0.6 04 0.8

240 Orchard 024 0.16 0.8 0.8 0.8 0.8 0.6 04 0.8

250 Other plantations | 0.24| 0.16 0.8 0.8 0.8 0.8 0.6 04 0.8

310 Broadleaved 2.19 1 08/ 08 08/ 08 06/ 04 08
forest

320 Coniferous forest | 1.03| 0.71 0.8 0.8 0.8 0.8 0.6 04 0.8

330 Mixed forest 103 071 08 08 0.8 0.8 0.6 04 0.8

410 | Natural grassland | 8.74 1 038 038 0.8 0.8 0.6 04 0.8

420 Artificial 0 0 0 0 0 0 0 0 0
grassland

430 Etc grassland 0 038 08 0.8 0.8 0.6 04 0.8

510 Inland wetland 024 0.16 0.8 0.8 0.8 0.8 0.6 04 0.8

520 Coastal wetland 0 0 0 0 0 0 0 0 0
610 Bare ground 1.19| 0.82 0.8 0.8 0.8 0.8 0.6 0.4 0.8
620 Artificial ground 0 0 0 0 0 0 0 0 0
710 Inland water 034 0.23 0.8 0.8 0.8 0.8 0.6 0.4 0.8
720 Marine water 0 0 0 0 0 0 0 0 0

800 Reservoir 0.36| 0.25 0.8 0.8 0.8 0.8 0.6 04 0.8
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Appendix 2. Sensitivity for each land cover code (Lowland habitat type)

LULC Description for Base Sensitivity for each threat
Code each land cover | FR HQ Roadm
code Ind Com Rec | Roadhs s Roadls | Pub
110 Residential 0.22| 0.07 0.6 0.6 0.6 0.6 04 0.2 0.6
120 Industrial 0 0 0 0 0 0 0 0 0
130 Commercial 0 0 0 0 0 0 0 0 0
140 Recreational area 0 0 0 0 0 0 0 0 0
150 Road 0 0 0 0 0 0 0 0 0
160 Public utility 0 0 0 0 0 0 0 0 0
210 Rice field 0.87 0.2 0.8 0.8 0.8 0.8 0.6 0.4 0.8
220 Field 0.87 0.2 0.8 0.8 0.8 0.8 0.6 0.4 0.8
230 Facility plantation| 0.87 0.2 0.8 0.8 0.8 0.8 0.6 0.4 0.8
240 Orchard 0.87 0.2 0.8 0.8 0.8 0.8 0.6 0.4 0.8
250 Other plantations | 0.87 0.2 0.8 0.8 0.8 0.8 0.6 0.4 0.8
310 Broadleaved 1.44 1| o8 08 08 08 06 04 08
forest
320 Coniferous forest | 0.65| 0.15 0.8 0.8 0.8 0.8 0.6 0.4 0.8
330 Mixed forest 098] 0.22 0.8 0.8 0.8 0.8 0.6 0.4 0.8
410 Natural grassland | 13.32 1 0.8 0.8 0.8 0.8 0.6 0.4 0.8
420 Qg;ggﬁé o o 0 0 0 0 0 0 0
430 Etc grassland 0 0.8 0.8 0.8 0.8 0.6 0.4 0.8
510 Inland wetland 0.87 0.2 0.8 0.8 0.8 0.8 0.6 0.4 0.8
520 Coastal wetland 0 0 0 0 0 0 0 0 0
610 Bare ground 6.56 1 0.8 0.8 0.8 0.8 0.6 0.4 0.8
620 Artificial ground 0 0 0 0 0 0 0 0 0
710 Inland water 1.78| 041 0.8 0.8 0.8 0.8 0.6 0.4 0.8
720 Marine water 0 0 0 0 0 0 0 0 0
800 Reservoir 1.19| 0.27 0.8 0.8 0.8 0.8 0.6 0.4 0.8




