% 33 BH 3 W K EARFEF S Vol.33, No.3
2026 4 6 A Research of Soil and Water Conservation Jun., 2026

DOT:10.13869/j.cnki.rswc.2026.03.028 CSTR:32311.14.rswc.2026.03.028
WS, RIRGE, BFFrr, S ST IG R (e 5 DS A 25 AR RO S 3R 3l 0 U LT ] K AR FE RIS, 2026, 33(3) : 374-385, 395.

Yang Bowen, Liu Fenglian, Luo Qinqin, et al. Assessment of landscape ecological risk and identification of driving forces in alpine-canyon region of

northwestern Yunnan[J]. Research of Soil and Water Conservation, 2026, 33(3) : 374-385, 395.

TEC PG bR LT 2 X550 A 25 UG VF- B Sk 8l 7 VR

M, X RGE 2, PR R, mAE Y
(L] g R 2 M PR 27 5 TR 2= 3 i PR~ 2 B, KRN 450046
2. nMMAKE H+WIRS RS R RIS, R 6502215 3. s M4 K%
ZEA MG ERE NSRS, BW 650221; 4. =/ &Kk EEs TR, BY 650221)

M E: [BA] X db m e 45 X AR 25 AU 308 47 VAl mT A4 4 X3l 2R 285 20 4o Jmy Sk Ak, o SR 2 9K T 7 i 4 A
SRR EE SR . (73R 3T 4 b3 g B | R S5O 2k 25 XU D (A5 A IR 3 AT R b BB T 2% ke YL
b L A DX e O A A XU Bk s YRR A SR RS 3h 7 AT E Y . (45 R ] AR R 0 o8 X RS S0, Rk 2, Bk
A 1A P b R Al b B AR B D o B XA XU 7K S S B DA 2K JRUS: DX 3 A H s JRUS: A N e Ab
T G 336 WA PR A A RS o S0 25 XU e TR AR b 2 T o e AR AR K L 1 AR R 2 R YL DG I o e A X A
A KU 25 18] 53 A 9 32 22 D DR A i) e e A RITATE 389 A0 TR S ) T 388K 5 TR1 ) 194 32 T AR FH 359 S 0+ XS D] - i e e 1
SRR R R A AR W0 . D458 ] VPG b i L sk A X500 A 5 XU IR T A A AR v AU X sk 1) 43 A1 5
I 2 X ok 75 B T A, T R AR 1 R o S U 2 2 IR 35 ] 43 A ) B I A K
KB S A S AR 5 U A 5 SRR 3 RS kA s T AL ks
RESES P01 X EARIRD A 3B S:1005-3409(2026)03-0374-12

Assessment of landscape ecological risk and identification of driving
forces in alpine-canyon region of northwestern Yunnan

Yang Bowen"?, Liu Fenglian®?, Luo Qinqin®, Gao Ziyi'
(1.College of Geographical Sciences, Faculty of Geographical Science and Engineering, Henan University, Zhengzhou 450046,
China; 2.Institute of Land & Resources and Sustainable Development, Yunnan University of Finance and Economics, Kunming
650221, Chinas; 3.Yunnan Key Laboratory of Service Computing, Yunnan University of Finance and Economics, Kunming

650221, Chinas; 4.International Business School, Yunnan University of Finance and Economics, Kunming 650221, China)

Abstract: [Objective] Assessing the landscape ecological risk in the alpine-canyon region of northwestern
Yunnan can lay a foundation for constructing regional ecological security patterns and provide important references
for strengthening the ecological security barrier in southwestern China. [ Methods] Based on land cover data, the
spatiotemporal evolution patterns and driving forces of landscape ecological risk in the alpine-canyon region of
northwestern Yunnan were studied using landscape ecological risk evaluation model, trajectory analysis, and
geodetector. [ Results] Forest was the dominant landscape in the study area, followed by grassland, while the
proportions of cultivated land, water areas, construction land, and other land types were relatively small. The risk
level of the study area often showed a circular distribution pattern where the risk level gradually decreased outward

with high-risk areas at the center. The stable change type of landscape ecological risk occupied a relatively large
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area. Natural factors were the main reasons affecting the spatial distribution of landscape ecological risks in the

alpine-canyon region of northwestern Yunnan, with elevation and annual average temperature having particularly

strong effects. The interactions among factors all showed two-factor enhancement and nonlinear enhancement, and

the interaction between the annual average temperature and elevation was significantly enhanced. [ Conclusion ]

The overall landscape ecological risk is relatively low in the alpine-canyon region of northwestern Yunnan, but the

distribution of high-risk areas is highly consistent with human activity areas. Elevation and annual average

temperature have a significant impact on the spatial distribution of landscape ecological risk.

Keywords: landscape ecological risk; risk assessment; driving factors; transfer trajectory; alpine-canyon region

of northwestern Yunnan
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Fig.1 Location map of study area
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Table 1 Calculation of landscape risk values
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Table 2 Variations in area of different landscape types
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Fig. 2 Landscape transfer map of study area
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Table 4 Classification criteria of landscape ecological risks
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Table 5 Variations in area of landscape ecological risk levels
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Table 7 Contribution degree of single factors

%

HRZ P iR 2000 4¢ 2005 4F 20104 2015 4F 2020 4F
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EE/SISES
X, PM2.5 % H 5.6782 7.9613 10.9880 9.6350 11.9362
X, AER R 24.7448 22.5041 17.8632 17.7007 20.1595
X, AR R R 13.2426 14.0800 18.5385 18.3796 8.4917
X, eSS R AR 5.2309 4.3534 5.1597 5.5620 5.4677
X Jsf T 3k
X, iR A 6.7282 5.8188 3.0661 3.3212 3.1762
X, UNEE35 5.6879 7.1214 8.2191 8.8832 10.8267
X, 13 GDP 5.6782 7.9613 10.9880 9.6350 11.9362
AR
X, AN K 1.4098 1.1826 1.4182 1.7518 2.1175
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