55 43 55 3 VRIS S UL Vol.43, No.3
2023 4F 6 A Bulletin of Soil and Water Conservation Jun., 2023

E T PLUS 1R B g HE R = 38 2% B 52 0 A A5 XUBE VR
ABB E M, PRE

(L ACHESBE T K2 M BRBL2F 2% B, PUJI] &R 610059 2. g #FH T K 2%
WS I 2 MR 2EBE . DU RLHER 6100595 3. AR HR T2k AR SIS SEOAR ST B, DU AR 610059)

 OE: [HA] W DRI AR A XU, 48 7 b 2 8 A R, Sy AR AR DX A 28 KU L 2 R I A S 2 4
M X I gk 0 R R AR A S #E . [ ik ] LA MR R 450 S S il 30 sl SR A% Ak ke ol ST 5t 00 A A RURS: 37 S R
PRI 2000—2020 4F HE 5 25 3 2 B 2 B L 77 57 00 A8 245 XU, 199 B 23 A8 FRRR AT, IF 1) dee O 2 5500 b B4R DU 4%
IR 5 50 BT e 2R A XU 7 AL B SR 3 TR 2L R ] PLUS B AR DL 2035 47 B v 13 48 5 BT 5% 2R 28 R
W6 114 2 ) 43 A 4R AE A A f #a g, (45 5] D2000—2020 48, AIF 5 X 35 80 5 WL 280 Sy bk | 35 R 3, R 3%
7K T TR] 38 K 3 e M, A TR ARG o e 22 5 O AIF 5 X5 0 2 245 XU 45 2R TG AU AR e IRUR: 45 4 32, L
B 25 2 R B 1 AN RO S s ONDVIAE L R A 39 [ K 26 1 4R TR 38 02 55 00 A 25 XU 728 1k 1 3= O
T @2035 F PR RE 5T AP X A B R SR T AR A R R P AR SRR R
TRER U R, 4510 ] ST DX S5 WA 28 KU 85 GBI IR BE AR R op XU 25 90 0 3 L AR AR IR B8 58 18 W
WG, AR AR AP S T INAT A XA T i 2k e

K PLUSHA; Sl A A K s LA AR (b s MBI 0% 5 A B ooy ok

X uk#RiZES: B XEHS: 1000-288X(2023)03-0148-11 hESFEE . X22, F301.2

MERSE: XEEE, 20, IR LT PLUS BT (14 HE 5 i 2 B B orol A 28 KUR: P A [T ] K - AR Rl 4
2023.,43 (3): 148-158. DOI: 10, 13961/j. cnki. stbetb, 2023, 03. 019; Liu Jingjing, Li Xu. Peng Peihao.
Landscape ecological risk assessment of Ya’an-Kangding Expressway based on PLUS model [J]. Bulletin of

Soil and Water Conservation, 2023.43(3):148-158.

Landscape Ecological Risk Assessment of Ya’an-Kangding
Expressway Based on PLUS Model

Liu Jingjing', Li Xu®, Peng Peihao®"*
(1.College of Earth Sciences s Chengdu University of Technology, Chengdu s
Sichuan 610059, China; 2. College of Tourism and Urban-Rural Planning s Chengdu
University of Technologys Chengdu s Sichuan 610059, China; 3.Institute of Ecological
Resources and Landscape Architecture, Chengdu University of Technology, Chengdu, Sichuan 610059, China)

Abstract: [ Objective] The regional landscape ecological risks were evaluated, and their spatiotemporal variation
was analyzed in order to provide important support for reducing regional ecological risks, maintaining regional
ecological security, and promoting regional green development. [ Methods] We constructed a landscape
ecological risk assessment model based on land use change, and determined the temporal and spatial change
characteristics of landscape ecological risk for the Ya’an-Kangding Expressway crossing counties and cities
from 2000 to 2020. A geographic detector model with optimized parameters was used to quantitatively analyze the
driving factors of landscape ecological risk change. We used the PLLUS model to simulate the spatial distribution
characteristics and changing trends of landscape ecological risks for the Ya’an-Kangding Expressway passing
through counties and cities in 2035. [Results] @ From 2000 to 2020, the main landscape types in the study
area were forest land, grassland, and cultivated land, with the fastest growth rate occurring for the impervious

surface area (expressway), and the largest increase occurring in forest land area. @ Low and medium landscape
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ecological risk grades were the main factors. The risk grades spread outward from high to low. @ Natural

factors such as NDVI, elevation, and average annual precipitation were the main driving factors for changes

in landscape ecological risk. @ In 2035, the areas of medium, high, and high risk grades in the study area

will decrease under the two different scenarios. The area of significant decline will be particularly obvious

under the ecological protection scenario. [ Conclusion] The landscape ecological risk levels in the study area were

relatively low, mainly low, lower, and medium risk levels, and the ecological environment was gradually improving.

The ecological protection scenario was more consistent with the concept of regional sustainable development.

Keywords: PLUS model; landscape ecological risk; land use change; geographic detector; Ya’an-Kangding Expressway
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Fig.6

Interaction of different impact factors on landscape ecology risk in study area
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Table 4 Area and changing degree of landscape types under different scenarios in study area in 2035

H 3R & SR = ARG 5
SO A 2020 4F 2035 4F 2020-—2035 4F 2035 4 2020—2035 4F
T A/ km? R/ km® AR/ % R/ km® AR/ %
B 2 136.47 2 057.95 —3.68 2 063.82 —3.40
B 17 666.16 17 695.97 0.17 17 712.93 0.26
T R b 349.06 336.87 —3.49 344.92 —1.19
O 7 781.81 7 856.80 0.96 7 831.74 0.64
K I 257.36 246.05 —4.39 253.77 —1.40
KN/ T 330.82 330.64 —0.05 325.55 —1.60
B 685.72 654.14 —4.61 649.69 —5.25
A3 K T 92.78 102.24 10.19 98.23 5.88
1B Hb 0.023 0.02 —5.5 0.025 4.45
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Fig.7 Landscape types (a, ,b;) and ecological risk distribution (a, ,b,) study area under different scenarios in 2035
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Table 5 Landscape ecology risk levels and change of study area under different scenarios in 2035

R 2020 4 A 8RR TR 5 A SR 5

F 17 A7/ km” He i/ % A/ km? A5 AL L/ km? i 1/ km? A AL T B/ km?
ik 9 941.41 33.94 11 686.85 1745.44 11 727.02 1785.61
AR 9 293.06 31.72 9 209.16 —83.9 9 076.61 216.45

iL 6 733.05 22.98 5 546.24 —1 186.81 5 675.89 —1 057.16
B 2 590.87 8.84 2 010.61 —580.26 2 100.89 —489.98
= 741.64 2.53 847.57 105.93 720.02 —21.62
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