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environment, and assessing the impact on species due to disturbances. The field of environmental

impact assessment has seen substantial research exploring new technologies and models to evaluate

and predict biodiversity more accurately. While current assessments rely on data from fieldwork and

literature surveys to gauge species richness indices, limitations in spatial and temporal coverage

underscore the need for high-resolution biodiversity assessments through species richness mapping.

In this study, leveraging data from the 4th National Ecosystem Survey and environmental variables,

we developed a species distribution model using Random Forest. This model yielded mapping results

of 24 mammalian species’ distribution, utilizing the species richness index to generate a 100-meter

resolution map of species richness. The research findings exhibited a notably high predictive accuracy,

with the species distribution model demonstrating an average AUC value of 0.82. In addition, the

comparison with National Ecosystem Survey data reveals that the species richness distribution in the

high-resolution species richness mapping results conforms to a normal distribution. Hence, it stands

as highly reliable foundational data for environmental impact assessment. Such research and analytical

outcomes could serve as pivotal new reference materials for future urban development projects,

offering insights for biodiversity assessment and habitat preservation endeavors.

Keywords: Biodiversity; Species distribution model; Mammal; Environmental impact assessment
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Table 1. Target species

Species Count Species Count
Hydropotes inermis 12195 Martes flavigula 755
Prionailurus bengalensis 4410 Rattus norvegicus 141
Mogera wogura 4173 Naemorhedus caudatus 128
Sus scrofa Linnaeus 3842 Pteromys volans 100
Nyctereutes procyonoides 3141 Pipistrellus abramus 80
Meles leucurus 2616 Apodemus peninsulae 74
Sciurus vulgaris Linnaeus 2113 Crocidura lasiura 70
Eutamias sibiricus 1942 Myotis petax 59
Capreolus pygargus 1323 Micromys minutus 57
Mustela sibirica 1118 Erinaceus amurensis 46
Lepus coreanus 969 Rhinolophus ferrumequinum 41
Apodemus agrarius 767 Crocidura shantungensis 33
1.5 BEOHS A8 (S 7] 9180 A2 571 3044 049l 245 @e
B AL gAo & Alax}t A= AAS 2 SFItH(Table 1). 71 & AFF2 BE97] o=
AH14°18) EGF A2 2 &@qnwmml & ol o, J. sraraas %%”*%@%
HRAF EGRE 25 ARARY Hgg vz IO
A s A Al 2] EE A o F- A= A

RS DEMEMEEEE AL EE LR
EA BAS U7 A2 o8 57F Baste], Yt
402 24 77} 0]49] Ho]el 7} 8 T Erh(Flankin

2009). & A=
4 AT S 22 A5
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o WES

100m 78/ 3 &= 2 53k TH(Table 2) R A
Worldclimol| A} A[-3-6}+= 7] 2t & 9] BIOCLIMAt R &

Table 2. Environmental variables

Variables Description Data source
Biol Annual mean air temperature
Bio4 Temperature seasonality
Biol0 Mean temperature of warmest quarter
Bioll Mean temperature of coldest quarter . .
Biol2 Annual precipitation WorldClim data website
Biol5 Precipitation of the driest quarter
Biol6 Precipitation of the driest quarter
Biol7 Precipitation of wettest quarter
Aspect Aspect
Slope Slope
Hillshade Hillshade National Spatial Data Infrastructure Portal
DEM Elevation
Dis_to road Distance to road
Landcover Landcover Environmental Geographic Information Service
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Table 3. AUC of species distribution model of mammals

Species AUC Species AUC
Hydropotes inermis 0.818 Martes flavigula 0.880
Prionailurus bengalensis 0.800 Rattus norvegicus 0.792
Mogera wogura 0.744 Naemorhedus caudatus 0.965

Sus scrofa Linnaeus 0.810 Pteromys volans 0.910
Nyctereutes procyonoides 0.783 Pipistrellus abramus 0.943
Meles leucurus 0.857 Apodemus peninsulae 0.680
Sciurus vulgaris Linnaeus 0.778 Crocidura lasiura 0.679
Eutamias sibiricus 0.794 Myotis petax 0.970
Capreolus pygargus 0.858 Micromys minutus 0.905
Mustela sibirica 0.712 Erinaceus amurensis 0.769
Lepus coreanus 0.798 Rhinolophus ferrumequinum 0.900
Apodemus agrarius 0.761 Crocidura shantungensis 0.758

(a)

0153 e % 120
i — —

Prionailurus bengalensis

(b)

Martes flavigula

Figure 2. Species distribution of target species
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(b)

using the raw species data

Figure 6. Species richness of mammals in Korea using different data

(a)
@
G_
'
kY
SR
Value
-N-ohza
Low: 0
osn @ w
using SDM
45
40
35
30
25
20 0 High resolution
15 Low resolution
15
10
5
,.mHMMMMMMUU_,,
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
SR

Figure 7. Frequency distributions of species richness
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