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Analysis on Coupling Coordination between Land Ecological Security and
Economic Development in Central Yunnan Region

CHEN Yanmei, MA Yuewei® , ZHANG Shenglan, GUI Yali
( College of Soil and Water Conservation, Southwest Forestry University, Kunming, Yunnan 650224, China)

Abstract.; Taking the central Yunnan region as the study area, this paper employed DPSIR model, obsta-
cle degree model and coupling coordination degree model to analyze the coupling coordination relationship be-
tween land ecological security and economic development in central Yunnan region from 2012 to 2022. The re-
sults showed that from 2012 to 2022, the land ecological security in central Yunnan region exhibited an inverted
“V 7 -shaped fluctuation, with the security level rising from critical state (Level IV ) to safe (Level Il ) and
then declining to relatively safe ( Level Il ). The spatial distribution showed a gradual shift from a pattern of
“high in the center and low in the periphery” to “low in the center and high on both sides”. The subsystems
with a relatively high obstacle degree in the region were the driving force subsystem and the state subsystem.
From 2012 to 2022, the comprehensive economic development index of central Yunnan region showed an overall
upward trend, with an average annual growth rate of 15.4%. The coupling coordination level between land eco-
logical security and economic development rose from close to coordination (Level V) to good coordination ( Lev-
el Il ), and the spatial distribution showed a changing trend from “high in the center and low in the periphery”
to “low in the center and relatively high in the periphery”.
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Fig. 1  Geographic location of the study area
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Table 1  Evaluation indicator system for land ecological security in central Yunnan region
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Table 2 Evaluation indicator system for economic development level in central Yunnan region
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Table 3  Classification of coupling coordination degree levels
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Table 4 Comprehensive index of land ecological security in central Yunnan region from 2012 to 2022

X J5k 2012 4 20134 2014 4E 20154  20164E 20174 2018 4F 20194 2020 4F 2021 4E 2022 4F
e X 0. 358 0.317 0.356 0.350 0.339 0. 401 0.361 0.384 0. 482 0.616 0.594
B 0. 475 0.448 0. 496 0. 485 0. 467 0.519 0. 402 0. 368 0. 409 0.428 0. 444
ity 3 T 0.296 0.236 0.241 0. 306 0.261 0. 364 0.410 0. 491 0.526 0.709 0.731
EE 0.361 0.274 0. 405 0. 305 0.299 0.365 0.308 0.367 0. 440 0.603 0.532
HE M 0.299 0.311 0.282 0.302 0.327 0.356 0.323 0. 309 0.552 0.724 0.670
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Fig. 2 Spatial distribution of land ecological security levels in central Yunnan region from 2012 to 2022
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Table 5 Weights of land ecological security evaluation indicators in central Yunnan region

k) Wi i 34 i ERCiT MM EisRz] B Wi ith 345 i ERCYiT R 1N
Al 0. 042 0. 047 0. 046 0. 063 All 0. 144 0.027 0.031 0.036
A2 0.043 0. 055 0.074 0.128 Al12 0. 087 0.023 0.022 0.024
A3 0. 087 0. 100 0. 136 0. 095 Al13 0.050 0. 041 0.035 0.036
A4 0. 045 0. 085 0.078 0. 055 Al4 0.041 0.073 0.102 0. 048
A5 0.030 0.061 0. 064 0.053 Al5 0.026 0.056 0.051 0.022
A6 0. 053 0.036 0. 047 0.051 Al6 0. 050 0.023 0.036 0.038
A7 0.033 0. 055 0.037 0.048 Al17 0.019 0. 037 0. 021 0.023
A8 0.095 0.048 0.041 0.043 Al8 0. 045 0.041 0.025 0.041
A9 0.041 0.076 0. 040 0. 084 A19 0.031 0.074 0. 067 0. 049

A10 0.038 0. 042 0. 047 0. 063
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Fig. 3 Obstacle degrees of land ecological security subsystems in central Yunnan region from 2012 to 2022
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Table 6 Comprehensive index of economic development in central Yunnan region from 2012 to 2022

[X Ja 2012 4 2013 4 2014 4E 2015 4 2016 4 2017 4 2018 4F 2019 4 2020 4 2021 4 2022 4
WE5E X 0.200 0.239 0.209 0.272 0.358 0.431 0. 442 0. 647 0.555 0. 699 0.729
W 0. 304 0.320 0.227 0.292 0.348 0. 445 0.424 0. 601 0.503 0. 601 0. 664
iy o i 0.214 0.248 0. 180 0. 245 0.327 0. 405 0. 406 0.613 0. 566 0.731 0.775
EEM 0.133 0.228 0.249 0. 301 0. 347 0. 398 0. 455 0. 684 0. 655 0. 800 0.798
FEHEM 0. 149 0. 159 0.182 0.251 0.409 0.475 0.483 0. 689 0. 496 0. 663 0.678
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Table 7 Top 4 indicators of obstacle degree for economic development in central Yunnan region from 2012 to 2022
[X 45§, 2012 4 2013 4¢ 2014 4 2015 4 2016 4 2017 4 2018 4 2019 4 2020 4 2021 4 2022 4
B B12 B12 B12 B12 B12 B12 B12 B12 B12 BS B8
Bl Bl B3 B8 B8 B3 B3 B3 B8 B8 BS
B10 B10 B8 B1 Bl B8 B8 B5 BS B12 B3
B11 B8 Bl B10 B3 B5 B5 B10 B3 B3 B2
3 T B12 B12 B12 B12 B12 B12 B12 B12 B12 B12 BS
B7 B7 B7 B7 BS BS B5 B5 B5 BS B3
B1 B1 Bl B5 B7 B7 B7 B7 B3 B3 B8
B11 B4 B5 Bl B1 B1 B1 Bl B7 B8 B2
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B4 B11 B4 B4 B4 B4 B11 BS B5 BS B3
B11 B4 B11 B11 BI11 BI1 B4 B7 B4 B3 B2
B7 B7 B7 B7 B7 B7 B7 B4 B7 B8 B8
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B3 B3 B3 B8 B8 B8 B8 B5 B3 B3 B8
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Bl B1 B8 B3 B5 B5 B4 B7 B5 B8 B6
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Table 8 Coupling coordination degree between land ecological security and economic development

in central Yunnan region from 2012 to 2022
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Fig. 4 Spatial distribution of coupling coordination degree between land ecological security and economic development

in central Yunnan region from 2012 to 2022
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