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Spatiotemporal evolution of wilderness network in Wenshan Prefecture,
Yunnan Province based on MSPA-MCR model

Wang Shu, Zhang Yun, Li Yuanhang
(College of Landscape Architecture and Horticulture, Southwest Forestry University, Kunming, Yunnan 650224, China)

Abstract: [ Objective] The corridor-pinch point-barrier pattern of the wilderness network in Wenshan Prefecture,
Yunnan Province and its spatiotemporal evolution characteristics were systematically characterized in order to
provide a scientific basis for formulation of territorial spatial development, ecological zoning and control, and
wilderness conservation strategy in Wenshan Prefecture. [ Methods] Wilderness mapping was used to analyze the
wilderness landscape patterns in 2005, 2015, and 2025. Morphological spatial pattern analysis (MSPA) was
employed to identify wilderness sources, the minimum cumulative resistance model (MCR) was used to calculate
the minimum resistance surfaces of wilderness sources, and circuit theory was applied to extract wilderness
corridors, pinch points, and barrier points. [Results] From 2005 to 2025, both high-quality wilderness and
wilderness sources in Wenshan Prefecture showed a phased change of “first decreasing and then increasing”. The
area of high-quality wilderness decreased from 17 327.40 km?” to 14 393.89 km? and then increased to 21 717.11 km?,
while the source area decreased from 4 737.96 km? to 4 612.14 km” and then increased to 6 330.15 km?. The
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network connectivity structure fluctuated synchronously with changes in sources. The total corridor length
decreased from 11 698.80 km to 6 532.42 km and then increased to 22 324.80 km. However, the area of barrier
points continued to expand, with an increase of 355.54 km?, indicating an expansion of high-resistance areas and a
growing risk of connectivity degradation. [ Conclusion] Overall, the wilderness network in Wenshan Prefecture
exhibits a phased evolution of initial contraction followed by restoration. Ecological protection should adopt a
hierarchical strategy of “source priority, corridor protection and bottleneck management” : strictly protect core
sources; prioritize corridors with high movement potential as the main restoration routes; and implement focused

remediation and control in areas where pinch points and barrier points are concentrated to reduce corridor blockage

risks and stabilize regional connectivity patterns.

Keywords: MSPA-MCR model; wilderness network;
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Table 1 Coefficients and weights of resistance factors for wilderness source expansion
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Table 2 Distribution of different wilderness grades across different elevations in Wenshan Prefecture (2005—2025)
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Fig.5 Spatial distribution of MSPA landscape types in Wenshan Prefecture (2005—2025)
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Fig.6 Spatial distribution of wilderness sources in Wenshan Prefecture (2005—2025)
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Fig.8 Spatial distribution of wilderness corridors in Wenshan Prefecture (2005—2025)

M ZS ] 43 A B -, 2005—2025 4F JBR 38 43 A A5 %
P BRSO AR S G T Y A R o
2005—2015 4 52 2 5 F1 2R pi #4F Sc B 9050 b i 2 52 )
12 DX 3R T B A R L 40 R B B L AR AL -V R B
T JER 3 AT BT BT Ak 5 ) e B R E G BB — & AR AL -TE
T[] JER TE T T R B A RR A B B % P R ) R T DU
T, BB A S BH g b FF VR ] E vk I 55 . 2015
—2025 47 B 5 P 5 AR R M B R AT, 2 M R T
Bt i i K R BRI BT, LR
MBS e SO B REE Y B R R B E
JER A dp S, B et DXSRBE ) A T B AR A T
BEHEB
3 mBRAREBANZRETSM

M B TE] 28 b |, 2005—2025 4E BF 5% X i HF
SR AR N 0 A N = I 3 il {1 o 1
(E9) . 2005 4F J 55 B L 3 462.41 km?, Ho
T g A I 2 e s w255 ) F 2 234.94 km?,
1 062.32 km?*#l 165.15 km?; [d] 3] %i¢ BF B A5 45 4 1
AN 6 857.22 km?, | 20154F , e S MM T HEZE
2 784.09 km?, Wi/ T 678.32 km?, Hirp [ £ e 5 4
Jin 2 2 585.16 km?, i 1T 2% A I 9% 3 5 000 43 551 446 vk 22
193.40 km?#l 5.53 km?®, & i 4 %1 24 868.92 km? Fll

159.62 km?, 3% & W] 5 2 Je o X Bl B 3R | e 08 1k
Sk ) P O TE D AR A R U D A A R A S ) v
T2 6 900.88 km?, i 3 14 BH J 34 3% , %% 4 5009 %
KR B HEA 2025 4F ¢ B Sk o5 v AR ] T =
3 281.91 km?, [t 2015 4E 14 Jin 497.82 km?, Horfr T 4%
e 58/ & 2 295.02 km?, F % 290.14 km?, ifi [[ %5
I 2% e 55 0 43 91 F T+ % 883.01 km?H1 103.88 km?, 43
SN 689.61 km?Fl1 98.35 km?, 1 ¢ e 5 X 1 AR AY
B8N 7R R AT A O B X A B — e kL
B A5 o T AR R — A T 2= 7 212.76 km?, W T Bk
TP A BH g R L0 0

M\ ZS 8] 43 A K, 2005—2025 4F Fi B e 5 )
EERRE ISR RN S - SRS DR = I [
T PR S /N JE K e 5 I8k 4 A7 T 5 B DR B
(9, 20054F | g i 5 B 15 55 ZE A 5% X 45 L i
Y5 oA, T 9 de s X3k 2 o A 72 ) /g B ma 36 AL
B R A B ACER A SO T AR M 2015 4F  RREBR 5
TR LG G G ri 5 R A el DX sl AR 24 ik
AN 20254 Fedb B BRI B ORES B E TR 1
G N e X IR 583G 0, B 4 A5 1T AR A [R] b
(10D, 7 B S e BB 43 1 e sl 45y 11 2
Jemio



204 b IS EEE

46 %

Bl 1 I%kn [ T4k s

a 20054

B [ 1 HEmX

0 I gmmgx

35 EMNELEMREETSN

M F 5 DX T S U M 3 AT B S A U LA
Mo T S JHR G A BR 45 AL 4 i 481t 2005 4F L 2015 4F |
2025 4F 1Y M 45 LB 595 S8V, g5 R BoR,
20054F L=62, V=36;20154 L=30, V=28;20254F
L=283, V=70, AHI M % +8 %N 2005 4F a=0.403,
£=1.722,y=0.608; 2015 4F «=0.059,8=1.071,y=
0.385;20254F @=0.104,5=1.186,y=0.407.

A 3% T P T AR R, 2005 4F o 5y (A A Bt
HH 00 44 v D) £ B B A Sk H DL S S U b 22 [ A FE 3R
Z ] B AR R R 2 L/ VD
G, 5 O30T 5 29 344 oAl Y SOAHE . 2015 4F
a S R,y [R5 T B P 6 20 B ek 20 5 B80T 54X
AR, W 26 25 K T 17 Ak, U5 b 18] 3% 58 Mk W 5 0s
5, EEEL 2.1, F] 20254 a5 y HEL BT,
T G B 5 35 2 00 R A T IK & , % 38 1E %¢ 2015
AEP R s (H L o,y JHIE T 2005 4F , E 2 8 24 2.4, $27%
W 24 32 38 1k B A [ (R AT R R R K .
MRT S, 2005—2025 4F Fic B [/ 4% 7 i M 5 30 b i
Yok 55 T I [ TR A 8 A A2 I B BEME RRAE

4

41 THNERZREREZMEERSH
2005—2025 4F 3C 1 JH 5 Jit e B = 6] s Jey 22 A

[ RIEEI
B9 2005—2025 & XM HFRATES M
Fig.9 Spatial distribution of wilderness pinch points in Wenshan Prefecture (2005—2025)

I I R RS X
Bl 10 2005—2025 £F 32 L 3 27 B2 65 X == 6 43 4
Fig.10 Spatial distribution of wilderness barriers in Wenshan Prefecture (2005—2025)

b 20154 c 20254

I 5 B U

b 20154

I 5 BT U

“HeRE IR TR R M AT | JER I 4 3 S e s 4 At R B
HH AR L A I A S AR B T T B RS K
B A 355.54 km?, R W 4% B UK Z A5 5, (218
TE BH VT 5 ) b BT 2 XU I A [R) 20 22 %

M R &, 2005—2015 4F [ 4% U 45 15 Ik 45
Pk | 2 3 JHR A PR g AR S LR S, sk
L R A LR TR Y B I % 3l i s
(1] 970 81 5 0 2% 2800 0 ) e B B B R A L R T T R
b L BH 7 5 3% B A B P gk Xt [ 2R A 1B Y
s R M 57 R T I JER I M SRR ES TR
LT /RGEE . 2015—20254E MK IR E 5~ E
T3 AR S AR AP 518 5245 it 47 2 0 2 1 B B AR 1)
P EM -3, EREEE (A LSR5 #E
LA (2014—2020 4F) )4 3l iR Bk i M K SR PR PR
1500 f MR B AE N G2 1, CC N A A 2R G
I B St D7 52 ) S OUE AR B Ll b A AR 2R A IR LT H
(2023—2025 4F ) % T F2 AH 4% St , A B 2 S5 B
TIBEMREEHE TR S5 TR . AELis 5t T L iR 4E
(amA T A7 A R b b X 4 8 & R S0t 7
L), BB M E TR E T B R
T A A AL R TR E X, BLaR g R R, H
SR BB CRT D 8 o 5 B A T 20 4 918.98 km?
(2 7 4 N e 1 0 66.4%0) , Ay BRIl & i i &
2 488.62 km*(#,5 33.6 %)



43

T PRSI T MSPA-MCR A 1 25 FF 48 3C 1L 578 B ) 265 15 2 33 A2 AfF 5% 205

SV, 28 38 kb i 5E 35 5 A T 5K B
T SOW )RR E Ty K SF HIL S5 T M - R T 2 R Y %
Bk Of s g e . miERIERE 5 A BEARE
P ok B TR B SR L R S A AR R PR R R AR R
HiBH 7, A E VR b 5 R (Y s A T 4 HE T S 9 O B
W 25 25 ) (WK O S AR E -

30T R i S XA 2 I 45 4 A 5, DR 32
Y 24 AR5 e, R 5 AR SR R o A RE A, %
T 5 P A AT R /D B0 G B R 5 T AR R X
Pk 5 22 i JHR T S AR B N R RS
FF InVEST-MSPA #4 € 3C 11 BB A= 25 9 4%, 35
RSN o S S S BN = 1 ol ) R T
JER S 3 A B L % SR PR B Ho G K R W R i A e
A SO N B U b A 4R 3R R ER A P P A
X B v 7 (1) 45 TR A% ey A — B0, N TS SZ FE T AR 30 4%
SEF LA A B R XS 2R A 7 S Y R g A
B M X B T MSPA-MCR M) 8 A4 28 W 2%, 30 & 1
SETLL B BH T O 3k Xy 1) 45 B E S 2 A AR JR)
L5 25 8] 32 8 0 7 v R AR S I 45 S5 e T e A
B X A bk i 7Y e 307 KRR M R ] InVEST-MSPA HE
PRI A A N 4 b A b IR AR O X DA WE TR M X
XF G M FE A B — R[] 7 1R ) YR b - R A% SR I
PSSR AL S . MR AR SCHE T B i A
T P R 1 5 R L S IR T ST A
SRBE B0y 25 ) 22 1k T AR 0 A A #2005,
2015 5 2025 4F 2 # 5 BF N 4%, I 82 V5 M - JER 18 - G g
BRI BEARHT, 8 R T SC L e T R 5 BT I
26 1) I 233 Y AR RRAE
42 BEER5BERTR
4.21 RIKL KT RBGHRS 5 RI;

Tiic S U5 MR DX SR ) Z R 5 A B R AR
55 B 25 A% 0 MR o8 B R A B o e R 2% 3%
i 285 KA RS T o B S L B U B R Ak S s
] A AS 29 B0 G, 00 A 2l %k 2 3R 500 H A A% 0 VB b S
it 53 DX 53 A8 A5 < X AR T T AR DR A b B L S 3
1R I B e, R B R g i 5 e N
TG 2l PR AU N BB A S 2Pl S B AR O AR X
r R 3 T P A 5 LR M R B 0N L R AL
B DX 38K, I B 5 T S Dk e ), R GR Ak AR SR AR
HEHREIRY A CIHFWRE A E T
A5, JF 38 i Ah e /N B BE B 5 B A s R b [A]
1) 25 48 A7 4 5 2R B B A, MU Sk b R i I 2% 1 B
PES P
4.2.2 JFRERRE A ZHABAITH N BRE S E K

Tic B JBR 1 2 PH VR Hb 22 18] AR S B AL 5 5 ) Rl T

Fo 9™ B0 5C B DT RE , 2 2 FR DX 30 3 R ) T
PRI, JBR 2= T 4 36 B 2L R 38 A 9 0 R A g R R
WE/ AP O EBEFEAEE SEE L )M
HOE 7 H 5w B A X C Y R P R
I 7 DABR 4 40 O 3 R B CRAZ R
i 3 A TR A 5 0 i T R 22 B T R B A
<SR o BT 1 ¢ S E IS g 16V RS R E ] AN 2
SR T PR R EOR, PRR AR A E I L U 2 Bl
JE O i A WK A 30 B G iy el B AR Oy SN AP R
TV EG I8 (4 25 44 55 D e o8 B o X T U M o0 A A
5 P A Y R R M DX, AT & 5 O 5 A% )R
A Jey A2 25 BB /D TR 2 M B e WG T A
L B sCSCHE AR A I B 2 3 DR AR, 39 i o

A % T
423 MAEE . L E5ERAEERRG T EES
5 g

Je 5 BT SR T S B I 2% vh AR S U Bl
AR v 5500 8 57 BH Y OC B A B SR R i i 0l MR 2 1Y
ST SCI M e X E A PR L B3
(1 i ot [ = i D = N e AW oA 3
73 ] TR0 245 SR 0 A8 5 0 M o I BH A e il S % o
R 0 A Lk SRR T A X R R 1 Bl ik
— 25 J 45 38 38 T8 BE 5 [R) B A e ] i 3 B a7
S st iy L&, o BUE S WS R T, R Tl T
R B A2 AT T B B A TR Bl iR
JEE e DX, UL S it R Sy B A 1 ) I R i
TEE B o R IR e e A BB 5 TR i
CUNR B 2 57 1t , 18 3% A S Ak ol , I B sh i iE
W 5 AR 5D, O IC A R A 5 I K 5
JEE 29 0 e ALK 3 T L XU, A X I T A )
43 BERESKEKEERE

AWFIE EEARFE GISEEAR I e, 25 R A — e B
b2 PR T ARG B S AT AR O . T R R P s
() 5 A1 i DA 52 4 20 A9 5 IXORE B 45 4 T R 4R 3
Fo N 235 3o B 4 S0 AR A B AR AR W SR A5 e AT)
FEAE—E AN ETE . R TR 5% ROBE 5 808 & 1, &
SO JRR B Y R AR FE TR T s AL B B K
FEAE , ¢ T 8RG8 58 B R 0T it 5 i S Ak A TR R X
AT TR A5 W 1 R R T . AR B D 1A A T
A3k A8 R AR Ry A 37 R BB IR AN A, A H - b )
5 NP [ 42 2= AE, o] Ge AR A4 =) 1 81  1k
Xof 12 38 M A A4 BEL 5 [R) B R O R R G HURE A3 AT
R AT 51 Ay 54 U B Al X B D) T #E AT A& O
JEAEA R B 5 AL E )y 58 F i A7 58 XX I, 456 it
AU XS0 GERE , X 45 18 1 B e PR 5 AT RE M LS IE .



206 pi s U E SR

46 %

A SCER £ 2005—2025 4 Py 2 A8 B R i — A
Jé A Sk A T I sh S BRSO 5 5 2Rl A5 A T
53 B2 55 I AH — B0 B | S XS W S S8
Peah ks 5, JF 5 -+ o R S SRR A, DLBEILAS TR
AR $5 T T B I 2% 1 AR A, DT R A5 e 1
EER IR

5 4%

(1) 2005—2025 4 WF 5 X 5c B V5t b B0 ASE ) ¥ A8
AR I R e s L S T A 4 737.96 km® |
%6 330.15 km®, £E %5 [ 43 A0 b 5 90 00 6 b DX
IR, R DX S R AR A o T A (R AS R BF Y
DX A A S G 55 A N A Sy O S DX, A S S
Jit A A PR A 5 R S A i ) P 2 X

(2) 2005—2025 45 BF 7% X 57 7 JBG 18 4% ih 49 4%
WE 64 HH B E R EREE T B B R
fiE : 2005 4F 4 11 698.80 km , 2015 4E [ % 6 532.42 km,
2025 4F 38 2 22 324.80 km, 25 [A] 53 M40 A R L
JER T fe 4 3 P X3 P b i R T ) 3 gy
AT TR B o A X A o A 4 SRy, T b R A
T AR 0 K B 5 S ] TG AR AR SR 22 S AR 0 AR S R
S5 R

(3) Fic BF Je o5 55 B A5 w3 B0 5 0 AR K HL
oy A, e i B b AR AR L GM Y =S R R
Jri o 2005—2025 4F J& i 1 L B Ry e S 3 RV
TR, 3 462.41 km®f% & 2 784.09 km?Ji5 [Al Ff &
3281.91 km?, FREfig s 1 AR 224 5K , B 6 857.22 km?
W2 7212.76 km?, ¥ 14 355.54 km?, 26 B 2 By X 3
FEL ™ K | 3 3 BH iy 20007 1 5, DX 3 G R e KURS:
Tt

5 % 3L (References)

(1]l sk, B . AR 28 SO A il 15 56 19 b [ g P AR

PR (7] R UMLK e e CA SR 2 B 22 0
2017,17(4):93-99.
Cao Yue, Zhang Zhenwei, Yang Rui. Wilderness protec-
tion strategies in the context of eco-civilization in China
[J]. Journal of Nanjing Forestry University (Humanities
and Social Sciences Edition), 2017,17(4):93-99.

[2] Ceausu S, Gomes I, Pereira H M. Conservation plan-
ning for biodiversity and wilderness: A real-world
example [J]. Environmental Management, 2015,55(5) :
1168-1180.

[3] Sanderson E W, Jaiteh M, Levy M A, et al. The human
footprint and the last of the wild [J]. BioScience, 2002,
52(10):891-904.

[4]

[5]

[6]

[7]

[10]

[11]

[12]

Radford S L, Senn J, Kienast F. Indicator-based assess-
ment of wilderness quality in mountain landscapes [J].
Ecological Indicators, 2019,97:438-446.
Ma Shuang, Long Ying. Mapping potential wilderness in
China with location-based services data [J]. Applied Spa-
tial Analysis and Policy, 2020,13(1):69-89.
OB, e, B DR R RO 5 B AR ) s [
o AwEFE T, A BE A, 2017, 33(6) : 26-33.
Cao Yue, Long Ying, Yang Rui. Research on the identi-
fication and spatial distribution of wilderness areas at the
national scale in China’ s mainland [J]. Chinese land-
scape Architecture, 2017,33(6):26-33.
XAR — . Ll AR 4R e B 28 A R K R R A2 [D L 1
REHHET R, 2024,
Liu Weiyi. Shandong Province wilderness space pattern
and conservation planning study [D]. Qingdao, Shan-
dong: Qingdao University of Technology, 2024.
VEIERE B 2o, 22 AT W 3R 57 7 b A =) e iF 5 4
IS BRI AT - LA VLR B 9] [T ] R et O R 2 A R
CHARFHEMD ,2023,46(3) : 79-88.
Xu Zhengduo, Liao Lingyun, Lan Siren. Analysis of wil-
derness areas pattern characteristics and conservation
vacancies in the Minjiang River basin [ J]. Journal of Nan-
jing Normal University (Natural Science Edition), 2023,
46(3):79-88.
Lin Shiwei, Wu Ruidong, Hua Chaolang, et al. Identify-
ing local-scale wilderness for on-ground conservation
actions within a global biodiversity hotspot [J]. Scientific
Reports, 2016,6:25898.
FeFR DT RS I T S X R B R A AT LT ).
PR AL R 222 4R CH AR BEA),2020,40(1) 1 124-131.
Zuo Xiang, Peng Shufang, Peng Jiansong. The pattern
analysis of wilderness in Malong District, Qujing City
[J]. Journal of Southwest Forestry University (Natural
Sciences), 2020,40(1):124-131.
WA, IR ICER A 5T R T DT A X AR A T 2% I 2
AR RARACHTFELT]. [ BE A, 2025,41(6) :125-131.
Guo Song, Zhang Qingtai, Cui Yong. Spatio-temporal
evolution and optimization of ecological networks in the
rapidly urbanized area of Nanning [J]. Chinese Land-
scape Architecture, 2025,41(6):125-131.
R A B R S M DR A S BT AT < BE TR R
RGeS % MR LA [T]. o B b Ak, 2020, 36 (6)
6-12.
Cao Yue, Yang Rui. Research on the international wil-
derness conservation practices: From the perspectives
of wilderness mapping, systematic conservation and con-
nectivity conservation [J]. Chinese Landscape Architec-
ture, 2020,36(6):6-12.



55 41 F A 5T MSPA-MCR B 2 7 48 SC 1L M 578 B I 286 bof 2 {5 A% BF 5 207
[13] w2ad, ®RAatn , X 47, 5 IXIAE 45 2 i ey ¥ i AIF 5% Lian Hugang, Liu Chunfang, Ni Bowen, et al. Con-

[14]

[15]

[17]

[18]

[19]

PEJE SR ]. M BB ST, 2017,36(3) :407-419.

Peng Jian, Zhao Huijuan, Liu Yanxu, et al. Research
progress and prospect on regional ecological security pat-
tern construction [J]. Geographical Research, 2017, 36
(3):407-419.

SKRAE T, IR AS, 5P . B T MSPA-MCR 48 7 L i
DA 2 s 1) W 25 R S5 AR [T ], B 5 R8T, 2024, 44
(6):88-100.

Zhang Huarui, Li Xiaobing, Qi Peng. Study on the con-
struction of regional eco-spatial network in Qilian Moun-
tains based on MSPA-MCR [J]. Grassland and Turf,
2024,44(6):88-100.

IKHLUK AT S BRI 45 BT MSPA 5 B IS Y
IR A 25 2 A s Ry I 25 B8 S5 A A [T ) it v s i
2025,44(5):741-752.

Di Qianbin, Yin Haixing, Chen Xiaolong, et al. Spa-
tial-temporal evolution and optimization of the ecologi-
cal security pattern in Liaodong Bay based on MSPA
and circuit theory [J]. Marine Science Bulletin, 2025,
44(5) :741-752.

Cao Yue, Yang Rui, Carver S. Linking wilderness map-
ping and connectivity modelling: A methodological
framework for wildland network planning [J]. Biologi-
cal Conservation, 2020,251:108679.

Wang Xiyu, Huang Xinyuan, Guan Jiawen, et al. Con-
struction and optimization of wilderness network connec-
tivity to address landscape fragmentation in Zhejiang
Province, China [J]. Journal for Nature Conservation,
2024,81:126703.

AL, K 2 R T 50 A 1Y R A I I T T R
A [T ] N AR AR, 2025, 36(4) 1 1233-1243.

Li Yuanhang, Zhang Yun. Wilderness network construc-
tion in Lincang City of Yunnan Province, Southwest
China based on landscape connectivity [ J]. Chinese Jour-
nal of Applied Ecology, 2025,36(4):1233-1243.
A, ARV IL, K L BT MSPA-MCR 5 2 ) 7K I
PRAP X5 B 1 2 g o - L) B WD T A AR SR R AR 4 Xy
BILT]. BB TR A 2 i CFAR B4 1D, 2025, 50C 1D
146-157.

Li Jiane, Yu Hongjiang, Zhang Yun. Construction of
wilderness network of water conservation areas based on
the MSPA-MCR model: A case study of the Song-
huaba water conservation area in Kunming [J]. Journal
of Kunming University of Science and Technology
(Natural Science), 2025,50(1):146-157.

HRR, XA S, 4 T T B IX B AR A
F A 75 T 464 A A A < LT PG SE JRR A 45 [T ). R A=
A2 4, 2025,36(1):259-270.

[21]

[22]

[23]

[25]

[26]

[27]

struction and optimization of ecological network of natu-
ral protected areas in the northwestern arid region: A
case study of Hexi Corridor [J]. Chinese Journal of
Applied Ecology, 2025,36(1):259-270.

Yang Jie, Huang Xin. The 30 m annual land cover data-
set and its dynamics in China from 1990 to 2019 [J].
Earth System Science Data, 2021,13(8):3907-3925.
PR RN i B s AR 7 5 T A R 52 [D]. =
FE BT 70 g Al R, 2022,

Xu Bo. Study on protection and development strategy of
wilderness landscape in Nujiang Prefecture [D]. Kun-
ming, Yunnan: Southwest Forestry University, 2022.
W A7 B0 R BT AR AL S O R [T ] o [ [l
#,2017,33(6):10-15.

Cao Yue, Yang Rui. The research framework and key
issues of Chinese wilderness studies [J]. Chinese Land-
scape Architecture, 2017,33(6):10-15.

Xu Bo, Zhang Yun, Lin Wenyue. A connectivity mod-
eling and evaluating methodological framework in biodi-
versity hotspots based on naturalness and linking wilder-
ness [J]. Conservation Science and Practice, 2022, 4
(8):e12750.

WA, EREZ B, 5 T I A8 2 25 (] 4 J5) #1123 (1]
F G 0 BB O K AR A W g R e [T]L AR A A
#,2022,42(16) :6620-6632.

Fan Chunmiao, Wang Zhitai, Tang Na, et al. Construc-
tion of ecological network in downtown of Guiyang City
based on morphologically spatial pattern and spatially
principal analysis [J]. Acta Ecologica
Sinica, 2022,42(16):6620-6632.

XS Wik B8 A T, A5 R b DX A 2 R 55 A ot %
RO AL < LB P R A AR B R E IR M L] e
Al 41 , 2024, 37(6) : 1349-1360.

Deng Xin, Chen Yongbi, Yang Xiao, et al. Ecological

component

network construction and typical regional optimization in
Karst areas: Taking Qianxinan Buyi and Miao Autono-
mous Prefecture as an example [J]. Southwest China
Journal of Agricultural Sciences, 2024, 37 (6) : 1349~
1360.

RARETE B R EKSF T In VEST 58 81AT g g A
W0 AR S 22 A A R TR - LA I AR T R R TR MR
BI[T]. K AR BRI R ,2025,45(1) : 137-146.

Zhao Longlian, Cao Guangchao, Yan Xin, et al. Eco-
logical security pattern identification based on InVEST
model and circuit theory: A case study at Hainan Zang
Autonomous Prefecture, Qinghai Province [J]. Bulletin
of Soil and Water Conservation, 2025,45(1):137-146.

CF# % 217 70



