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Abstract: Because of the progressive increase in human activity, the world’s wildlife is critically threatened by the
transformation of natural ecosystems into artificial substrates. The precise location of wilderness places is essential for
ecological management and biodiversity preservation. There are currently few methods for identifying national scale
wilderness regions by utilizing the emerging, high-precision data and taking into account regional-scale geographic
characteristics when building index models. This study develops a methodology for recognizing wilderness areas from the
standpoint of how human activity affects the environment. First, it takes into account the micro-perspective characteristics of
how human activities respond to a complex geographical context and develops a multi-factor integrated calculation model of
the intensity of human unsustainable activities. Second, we establish indexes for artificial environment and the impacts of
light pollution by introducing novel data sources and developing spatial feature extraction algorithms to identify zones of long-
term human activity. Final, the research indicates the possible spatial extent of wilderness regions and provides a

quantitative assessment of their wilderness degree. The findings demonstrate that; (1) The wilderness recognition model
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based on human activities can successfully simulate the distribution of wilderness degree in China, with a spatial pattern of
high in the west and low in the east. (2) China’s wilderness area accounts for 22.47% of the total land area, primarily
distributed in the Great and small Khingan Mountains, Qinghai-Tibet Plateau, the Inner Mongolia Plateau, Tarim Basin,
and other regions. (3) This paper’s coincidence rate with wilderness data based on the human footprint approach is greater

than 80% , demonstrating strong identification capacity and offering reference recognition findings for certain locations.

Key Words:; wilderness; human activity; accessibility; light pollution
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Table 1 The description of data source

Bn Bl 7= Hde i IR
Data type Data product Data source Resolution
DEM Digital elevation model ASTER GDEM V3 https ; //search.earthdata.nasa.gov/ 30m
- ABR 30m N 41 b 2 R = 3l 2 W
T A3 Land cover i GLCTF(F]]S:%O) (2] " o https;://data.casearth.cn/ 30m
JERIX Settlement World Settlement Footprint[zﬂ https : // springernature. figshare.com/ 10m
A3 ™ Traffic network OpenStreetMap https ; //www.openstreetmap. org/ /
o Unconstrained  individual  countries
NI B Population density zgggizrgglg mndnaduat - countries https ;: //hub.worldpop.org/ 100m
TP _ DA _2020 _ Livestock _ Sez 1
P E 534 Livestock distribution QD t7L24J - — vestock — seasona https : //zenodo.org/ 500m
_Data
Gridded Livestock of the World h L, ki org/ 1k
ttps: . - . m
(GLW2) %) ps://www.geo—wiki. or;
N . The New World Atlas of Artificial Night .
YET5 4 Light pollution . [26] https ;: // dataservices. gfz-potsdam.de/ lkm
Sky Brightness
i i #h73 7 Wilderness distribution Human Footprint'?"] https://figshare.com/ 1km
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Fig.1 Evaluation process of wilderness degree
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Table 2 Classification and evaluation of biophysical naturalness

Clizam)—{ e i |
AFERITEZD X
ELETD

; A= B ; A=Wy
Ny oA 4325 N N A 5328 v o
U A LRRE e | s LR e
Land use . . Land use . .
Land cover type . Biophysical Land cover type . Biophysical
classification classification
naturalness naturalness
5 A A R . SV N
AN ES I TN S 790 LM N 2 b 748
Closed evergreen needle-leaved forest Herbaceous cover
S A A A Rtk .
Closed evergreen broadleaved forest Sparse herbaceous (R 744
AR RN A H e 588
Closed deciduous needle-leaved forest Trrigated cropland ’
5 7 I e BiEm
Closed deciduous broadleaved forest Rainfed cropland
AR A b itk .
Closed mixed leaf forest Wetlands B 8.84
75 ) 2 e o I i L 4 .
LN SaR N ' T 6.88 EE%’@ ] 8.4
Open evergreen needle-leaved forest Consolidated bare areas
T ) 2t B i R WA HEE e T
. IS eas
Open evergreen broadleaved forest Lichens and mosses DR 9-32
H I Y 7% A Ak FARCER
Open deciduous needle-leaved forest Unconsolidated bare areas
B ) 7% - i i G AE Bk S
Open deciduous broadleaved forest Sparse vegetation B 7.48
i L F4 TR AP Hth
Open mixed leaf forest Bare areas
A Q ATk —
Shrubland HEA 7-16 Permanent ice and snow KA 9-76
WA, 5
AR A K;fyk'iéﬂ \ SREUNELSTIX 1.24
Evergreen shrubland Impervious surfaces
LA K -
Deciduous shrubland Water body R 4.36
B HE AR A ,
Sparse shrubland 2 8.12
TeAR AL S (R ) - ;
: 4.72 I .
Tree or shrub cover( Orchard) et 7 KR 3.60
i B
Grassland AELE R 7.6
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Table 3 Landscape type and corresponding passing speed

S IRAFR AT || MR EOIERY IIRATER AT
Landscape type Classification Speed/ (km/h) || Landscape type Classification Speed/ (km/h)
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%}ILEJ{tb)LM‘ . M 104 Biﬁﬂ
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Fig.2 Evaluation map of accessibility index in study area
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Table 4 Condition factors and classification criteria of grassland pasture
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Fig.3 Simulated map of grassland pasture in study area Fig.4 Evaluation map of light pollution impacts index in study
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