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Construction of Yunzhong-Xizhou mountains ecological network based on
sensitivity evaluation of ecosystem services and ecology

Cui Jun', Mei Aoxue', Dong Xiuli', Li Hongxia®, Wang Xiaojun®
(1.Shanxi Wocheng Ecological Environment Research Institute, Taiyuan, Shanxi 030000, China;
2.School of Environmental and Resource Sciences of Shanxi University, Taiyuan, Shanxi 030006, China)

Abstract: [Objective] The Yunzhong-Xizhou mountains ecological network was constructed, and ecologically
vulnerable areas within the ecological corridors were accurately identified, in order to provide a scientific basis for
formulating ecological conservation and restoration strategies and enhance ecosystem connectivity and stability.
[ Methods] Taking the large-scale ecological corridor in the Yunzhong-Xizhou mountains region of Shanxi
Province as a case study, the “ecological source-resistance surface-ecological network” framework was adopted to
evaluate ecosystem service functions and ecological sensitivity. Morphological spatial pattern analysis (MSPA)
was then employed to identify ecological sources. The minimum cumulative resistance (MCR) model was used to
construct an ecological resistance surface. Subsequently, circuit theory was applied to extract ecological corridors

and identify ecological nodes, ultimately constructing the ecological network for the study area. [ Results] @ A

75 B 81 : 2025-05-29 &8 B #5:2025-11-19 % F HH#3:2025-11-26

BEVIR B A M TR TR DT N T I ek s ) AR AR AE AT G B IX B B R I 5 7 (20240302)

F—1EE A (1993—) , U, P8 48 K IFE T 4, TR, 32 52 = [ b 53 fa) 2 A 08 R RDK £ R 5 46 07 i A BF 98 . Email:
cuijun@wicc org.

BEMEE: FBEZE(1968—) , B (P , 154 RIE A, 15, 8 #okz, 55 M\ 3 28 ) 0 %015 28 28 0 %0 %5 07 1 19 07 58 . Email:

xjwang@sxu.edu.cn,



52 4 A ST A R GRS A S BRI B 25 Pl - 3R L AR 25 R 2% 4 203

total of 14 ecological sources were identified, with a total area of 1 192.53 km?, showing a spatial distribution
pattern of relative concentration in the southwest and dispersion in the east. @ A total of 27 ecological corridors
were extracted, with a total length of 260.73 km. Additionally, 35 ecological pinch points were extracted,
covering 2.71 km? 23 ecological barrier points were identified, occupying 31.82 km? The ecological corridors
were concentrated in the central and western regions but dispersed in the northeast. The ecological pinch points
and barrier points were scattered along the corridors connecting the ecological sources. @ The constructed
ecological network had an alpha index Ccircuitry) of 0.71, a beta index (line-point ratio) of 2.08, and a gamma
index (connectivity) of 0.82, indicating that the ecological network possessed a complex structure, good
connectivity, and strong stability. [ Conclusion] The ecological network constructed based on the evaluation of
ecosystem services and ecological sensitivity is accurate and feasible, and it can effectively identify key areas for
ecological restoration. The overall strategy for ecological restoration of ecological corridors at the local scale should
be ‘protecting ecological sources, restoring ecological pinch points, and removing ecological barriers.’

Keywords: Yunzhong—Xizhou mountains ecological corridor; ecosystem service functions; ecological sensi-

tivity ; ecological network

UEAE R, B 25 20 U AL S5 0 R R RN 2 B
TG 5 B R S0, A G S B Ak R
A BRI A B RE AL B G H O™, A A o P
A, TS 29 E ) Z RE R e o el R g R e A
SM REHREGRFEASRHZ IR LS Z
HH Y A 2 AR A 4L R Y 4% o PR B O S 4k
A2 2 i AR AR R R A A DR B TR A B
A 17 T I 8 P 1 A ) 2 R S R X S
] 0 % A 30 52 0 45 A 5 b o R R T et PRI UL
P A S 4 AR AR S R G W G 26 LB
s FLE 8 A% 8 45 0 B G g E AT B A R,
Al RAAT R R AR A R G R R e M

A S EE AR R AE S M B ek AE SR M E
B IE W E A R U X 3 AP RN . H
FT A I 9% K 22 S A A0 IX SR B b A4 A 25 R 3 32 B
o DARE S L — W P R AT A S R R AE &, Hoh
S5 A Tz A A S Y - B g T - R S A B 5 I
A& &ABREMRS W H TS %2 W5 5 i
(MSPA) A Invest 155 A1 %5 7R A8 25 U5 b, £ B R
5 HR S AR A AT o AR, A 2 R A 4R 5T K
Je, anpar 7 JRy Bl RURE b % G PR 43 288 A T 52 it 25
S ESBEE R, HEishz R eI
o WL, AR T A S R GRS g A S
T VA 45 S 0E AT MSPA 0, 255 2 I &
TN AR AR U M, R A 2SR G AL A A 4% R
T AR 25 JHR T8 PN B T A O T Y A A X
IF R 43 25l 2 A A8 B R HE AR B T A A
TE 8 5 T AR A R R

Z5 Wl - L AR S R T R L PG A A S W 4
A RAT L B3R LR O 1) 2 25 B B 2 ] O

Ay, N AE S R O Y Z R SR
JK R A7 55 5 T A 4R B AR AT [ I LA A N T
=l BRSNS R L U a1 R L PR N 1 T D
SIS PERITREe N ST POE ST BURESP TS ¢
55 D1 RE FI AR 25 BUBE W A, 45 5 28 s A A R
B 05 vk, AU AG A 2 2 0 2% O %) FL 2 A HEAT IR, Ol
i G Je 3l ROBE T A 25 R 3 B A= 25 A A2 SR 4 A3 s ]
IR R

1 WS XHEOL 55 Bk i

1.1 HRXHELR

=l - R AR A R E A T L Ve A e
(111°59'—113°09"E, 37°56'—38°29 ' N) , H Pi # i) =
o LRI AR S Y R A LA 3 TR, JEL TR 4 253.66 km?,
AT DX R b R K T Bl B b s i G ER L 28 o B
ZR AU A M T E 2 L VG R A DR DX R R R 2R
SRR A (R 1) o RIS DX b S A 5 AR P T A
B AR A A R AR W B Y AR A 5 - R
SR Db My B ML R S P AR AR BRSO
ERRGZH ., =P Il-R AL AEREEZ LA
oy g 1 PRGN A A SRR AR A R P R R AT I
FE TR 1L R A A B Y G B A A, g s AR R
RGN EEEAE A Y 2R B
L, eHA AT A EEENMAESBEEENESS
T,
1.2 #HERIE

AW 58 R FH 0 BOHE B B ALHE L RH BT
B EREOK R ZEECR R eI R R ) A
SRR X T3 G I R R A A R O B | Bl ok
BILE 1,



204 b IS EEE

46 %

COw X a5
E1 ZPl-FEA LR

Fig.1 Overview in Yunzhong-Xizhou mountains area
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Fig.2 Importance of individual and integrated ecosystem service functions in Yunzhong-Xizhou mountains area
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