% 33 B 2 W K EARFEF S Vol.33, No.2
2026 4 4 A Research of Soil and Water Conservation Apr., 2026

DOI:10.13869/j.cnki.rswc.2026.02.008 CSTR:32311.14.rswc.2026.02.008
BT, KRG, BRI, AF 2o R 3 b DX LA 2 XU I s R M R Al S R [T K L AR FRIESE L 2026, 33(2) : 396-404.
Luo Qinqin, Liu Fenglian, Qian Tingting, et al. Spatiotemporal evolution and driving forces of landscape ecological risk in Yunnan border area[J].

Research of Soil and Water Conservation, 2026,33(2) :396-404.

25 1 30458 Ml DX MR A A XRG4 T A e SR B 3 R

FHF, XRE>, @, 48 &', ok '
(1. =& R % MBS A S B 22 B, BRI 6502215 2. =/ W 28 K2
F+ 3R SR R R T, B 6502215 3. m P& K2 mrA RS AR SR E, B 650221)

 E: (B8] %55 =m0 X SO0 A 25 RS I 25 AR RRAE | ) WA 5 i HC AR 1b (09 32 BEOR 5l R 3%, 20 0 Sy $ 3h 1 B8 b

XA 75 SCUA AR R o T R SR AR LR S [ﬁ;ﬁ]g?iﬂﬁﬂﬁﬂiﬂzﬂf.Lxﬂ@@/-ﬂmﬁ%éﬁa’Eﬁﬁﬁmuikﬂ
G, R ) b B 0 4 43 AT T 2 T 0 DX S O S KU AR IR Bl Sy . DR R ] (1) W 9% X 38 B2 50000 A 28 XU S A

Sy AT DR : AR RV , T 25 22 R R 7 FE AR 60 %6 LA -, e KUBS: o F7E 296 A2 AT, e DRV 2 88 43 A 76 F 5% IX 7R 35 A s b

FB AR KU e e RO 78 A e i 3 AR XU DX 0 20 5 881.10 ke, Ff 5 XU X 14 111 6 055.61 km?, (2) 80 %% LA | X K
%‘E%&ﬁéhx L RIS, 45 2 3 AR ) DX 3 1T AR 11 450.90 ke, XU 55 20 T &1 19 XA 33 877.94 km* . (3D 5 W AE 45 X

A FEZ N THRE (GDP % JE A KT 6 AR SRR K 1 55 B 7 10 52 i, Ak T 46 13 ) H A B 738 B4 R G S50

i*\xtﬁiﬁﬁtﬁfnmﬁﬁﬁc L4538 ] = p 0 35 1 X000 A= 245 XU 45 R R -, oz o 5 XL s B 3 3 2, BRI Al 1

e 52 el , Sl G 28 U0 R R 5 A SR Z I R & .

KGR WA SRS LAY 5 s R AR A I B X

hE 5SS PI01; X826 SCERARIAED : A X E S :1005-3409(2026)02-0396-09

Spatiotemporal evolution and driving forces of landscape ecological
risk in Yunnan border area

Luo Qingin', Liu Fenglian®®, Qian Tingting', Qi Yi', Yao Wei'
(1.School of Finance and Public Administration, Yunnan University of Finance and Economics, Kunming 650221, China;
2.Institute of Land Resources and Sustainable Development, Yunnan University of Finance and Economics, Kunming 650221,

China; 3.Yunnan Key Laboratory of Service Computing, Yunnan University of Finance and Economics, Kunming 650221, China)

Abstract: [Objective] This study aims to explore the spatiotemporal evolution characteristics of landscape
ecological risks in the Yunnan border area, and to clarify the main driving factors influencing their evolution, so as
to provide scientific support for promoting the construction of ecological civilization and high-quality development
in the border area. [ Methods] Based on land use data, the landscape ecological risk was evaluated by constructing
the landscape pattern index, and the driving forces of changes in landscape ecological risk in the Yunnan border
area were explored using the geographic detector method. [ Results] (1) The main types of landscape ecological
risks in the study area were low to medium risk and low risk. The combined area of the two accounted for more
than 60% , and the proportion of high risk was about 2%. The high-risk regions were mainly distributed in the
eastern and northwestern parts of the study area. The changes in low-risk and medium-high-risk areas were
relatively significant. The low-risk area decreased by 5 881.10 km*, while the medium-high-risk area increased by

6 055.61 km*. (2) More than 80% of the regional risk levels remained unchanged. The area with a reduced risk
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level was 11 450.90 km?, and the area with an increased risk level was 33 877.94 km®. (3) The degree of human

disturbance, GDP density, nighttime lighting, and the average annual precipitation were the main driving factors.

The interaction between the degree of human disturbance and other factors had a significant impact on the changes

in landscape ecological risk. [ Conclusion] The overall landscape ecological risk level in the Yunnan border area

shows an increasing trend. It is necessary to strengthen risk prevention and governance, reduce the impact of

human interference, and balance the relationship between economic development and ecological protection.
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Table 1 Area structure of landscape ecological risk levels in Yunnan border area
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Fig. 1 Spatiotemporal distribution of landscape ecological risks in Yunnan border area
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Table 2 Area of change trends in landscape ecological risk levels in study area
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Fig. 2 Changes in landscape ecological risk in Yunnan border area
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Table 3 Single—factor contribution of landscape ecological
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Fig 3 Results of interaction detection of landscape
ecological risk driving factors in Yunnan border area
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