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Spatio-temporal evolution and attribution of Landscape Ecological Security at

patch scale in Yunnan Province
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Abstract: With the increasing demand and scope expansion of human activities, construction and development, agriculture
and forestry planting and other behaviors continue to encroach on and divide the original land system, resulting in the
miniaturization and fragmentation of regional landscape patches, and ecological problems. Yunnan is not only an ecological
security barrier in southwestern China but also an area with a fragile ecological environment. Study of landscape ecological
security and its influencing factors in Yunnan Province is of great significance to regional , national, and even international
ecological security. Taking Yunnan Province as the research object, this paper develops a landscape ecological security
evaluation method in patch scale to evaluate the landscape ecological security of Yunnan Province in the past 30 years from
1990 to 2018 and uses the spatial autocorrelation method to analyze its spatio—temporal evolution law. And the main driving
factors affecting landscape ecological security are identified by geographic detectors. The results show that: (1) compared

with the traditionally ecological security evaluation model, the patch —scale landscape ecological security model is more
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sensitive to the changes of landscape ecological security and can reflect the subtle changes of landscape ecological security in
the region for many years. (2) The overall ecological security cost of Yunnan Province fluctuated and increased from 1990
to 2018, in which the landscape ecological security in the area of “three screens and two belts” improved obviously, while
the periphery of the urban agglomeration in central Yunnan and some areas in the karst zone in southeastern Yunnan
decreased. The average Global Moran's 1 index of landscape ecological security in Yunnan Province is—0.293. The patches
in the region are divided and the spatial distribution is discrete. (3) At present, the situation of landscape ecological
security in Yunnan Province is mainly affected by population density, annual average temperature, and altitude; from the
aspect of the interactive drive, the spatial distribution of landscape ecological security in Yunnan Province is the result of
the joint action of natural and human factors, among which the interactive driving effect of natural factors is more obvious.
The results can provide theoretical support and a scientific basis for the optimization of landscape ecological security patterns

in Yunnan Province.

Key Words: landscape ecological security; patch scale; spatial autocorrelation; geodetector; Yunnan Province
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Table 2 The weight of patch modification factor

AR Year AREA SHAPE FRAC PROX
1990 0.423893 0.000111 0.000700 0.576107
1995 0.456330 0.000404 0.003452 0.539814
2000 0.421243 0.000251 0.002304 0.576202
2005 0.455060 0.000341 0.003391 0.541208
2010 0.416218 0.000249 0.002310 0.581222
2015 0.452417 0.000407 0.003783 0.543393
2018 0.459309 0.000308 0.002418 0.537964
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(fractal dimension) ,PROX X 4B (proximity)

(3) BEP R AR S T e 2 4 JE Y

EB RGNS R A S R G A SRR U AR 1 NS BRI S 1 5010 1
— DR AR TR A — MRS R G B E S RS I E -5 5 AR S DI RESS Aok, [T LU AR S R 5
RS B SOA S e 2 T iRk . SH BT 5N PFTORR, AR S IR S5 (8 4 B A A
NSRRI RERAE . SR AT R 45 G B9 X SE BRI 0 , #4224 45 e DL BRE B Al
AR ST RE 2 (K 3)

®3 ZHASEUHRELBNSVNESYRLEE
Table 3 Landscape Ecological Function Safety Index of Different Landscape Patch Classes in Yunnan Province
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Fig.3 Proportion of landscape ecological security area in Yunnan Province ,1990—2018
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Fig.4 Landscape ecological security in Yunnan Province, 1990—2018
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R4 19902018 FAHERNESREIEHTHABXER
Table 4 The result of Global Moran's I of Landscape Ecological Security Index in Yunnan province, 1990—2018

— —
1990 -0.34 0.001 -25.538 2010 -0.34 0.001 -25.089
1995 -0.233 0.001 -19.490 2015 -0.227 0.001 -18.8414
2000 -0.345 0.001 -25.947 2018 -0.338 0.001 —24.9487
2005 -0.23 0.001 -19.318 YJ{H Mean -0.293
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Fig.6 Results of Global Moran’s I, 1990—2018
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Table 5 Driving factors of landscape ecological security in Yunnan Province

2 Ak ETes

Class Name Numbering 1 P
I ACES Tk X, 0.1138 0.0000
Topographical factor I [m] X, 0.0066 0.6718
s X, 0.0180 0.0000
SRR ARV X, 0.1601 0.0000
Climatic factor ARSI R IK X 0.0533 0.0000
ZPFHER UNEF)S X 0.2386 0.0000
Economic factor AL A X, 0.0626 0.0000
[EXDA=SE S FHK FR B S Xg 0.0142 0.0000
Location factor P (R X, 0.0717 0.0000

K6 ZEE 2018 EFEMESREREFZTHRMER

Table 6 Interaction detector results of driving factors of landscape ecological security in Yunnan Province in 2018
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i WAL R B gy ok MR e s

etor : : ’ Xy Xs ¢ X, Xy Xy
MR Altitude X 0.1138
el Aspect X, 0.1198 0.0066
Wifii Slope position X, 0.1287 0.0262 0.0180

AR
PR 0.3586 0.2494 0.1750 0.1601
Mean annual temperature X,

AL
Sl s 0.3023 0.1358 0.0755 0.3441 0.0533
Mean annual precipitation X
UNEE:) s

. . 0.3574 0.2676 0.2455 0.3988 0.4041 0.2386
Population density X¢
NSy c|
4 F’: g 0.3243 0.1556 0.0864 0.4076 0.3580 0.3355 0.0626

Per capita gdp X
Ik A B

. 0.1409 0.0302 0.0298 0.1868 0.0851 0.2502 0.0932 0.0142
Distance from water Xg
FEE B B S

BT 0.1836 0.0855 0.0808 0.2406 0.1681 0.2618 0.1501 0.0853 0.0717

Distance from road X,
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