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Abstract; [ Objective] The decoupling effect between cultivated land ecological destruction and agricultural
economic growth in China were analyzed in order to provide scientific basis for understanding the coordinated
development of cultivated land ecology and agricultural economy in China. [ Methods] Using survey data
from 31 provinces in China from 2011 to 2020, the entropy weight method and the TOPSIS method were
used to evaluate and analyze the ecological damage degree of cultivated land for each province. The Tapio
decoupling model was introduced to study the decoupling effect of ecological destruction of cultivated land
and agricultural economic growth in China. [ Results] In the early days, the growth of the agricultural
economy in China’s provinces mostly came at the expense of the ecological health of cultivated land. There
were certain differences between the ecological destruction of cultivated land and the growth of the agricultural
economy between different regions. Shanghai, Zhejiang, Tibet, Chongqing, Fujian, and other regions had a

high correlation between the ecological destruction of cultivated land and agricultural economic growth and
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development, among which Shanghai was always in an ideal state of strong decoupling, while Tibet,

Chongqing., Fujian, and Zhejiang were in a state of decoupling without a negative decoupling effect. Overall,

the correlation between cultivated land destruction and agricultural economic growth in most provinces had

gradually increased over time, but the problem of non-coordination in some areas had been more prominent.

It is, therefore, necessary to rectify this situation as soon as possible for provinces such as Qinghai, Hunan

and Xinjiang (having five periods of negative decoupling), and Yunnan, Henan and Gansu Chaving three

periods of negative decoupling). [ Conclusion ] It will be necessary to further promote the coordinated development of

cultivated land ecology and the agricultural economy by firmly adhering to the ecological redline of cultivated

land, and to firmly and effectively promote the development of cultivated land protection.

Keywords: provinces of China; extent of ecological destruction of arable land; agricultural economic growth;
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Table 2 Weight matrix of each index of cultivated land ecological damage degree in China from 2011 to 2020

18 b 2011 4 2012 4F 2013 4F 2014 4 20154 2016 4 2017 4 2018 4 2019 4 2020 4
A AL IE A 2 /10" ¢ 0.183 0.178 0.175 0.167 0.168 0.168 0.171 0.168 0.168 0.166
A PSR RL A 4 /¢ 0.164 0.178 0.173 0.171 0.170 0.170 0.164 0.163 0.161 0.162
i A A/t 0.177 0.193 0.192 0.207 0.204 0.208 0.200 0.213 0.218 0.220
i f155 78 55 18 AL/ hm? 0.175 0.260 0.276 0.281 0.285 0.280 0.291 0.280 0.279 0.279
A A &= /¢ 0.302 0.190 0.184 0.174 0.173 0.174 0.175 0.175 0.174 0.173
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Table 3 Comprehensive evaluation results of cultivated land destruction degree at provincial level in China from 2011 to 2020

X

LR T

2011 4F 2012 4F 2014 4F 2015 4F 2016 4F 2017 4F 2018 4F 2019 4F 2020 4F - 141
o 0.626 0.621 0.716 0.719 0.718 0.725 0.730 0.738 0.739 0.698
i % 0.803 0.859 0.684 0.661 0.655 0.612 0.592 0.565 0.557 0.682
il 0.477 0.568 0.492 0.482 0.489 0.469 0.469 0.464 0.458 0.493
H 0.371 0.428 0.417 0.427 0.442 0.394 0.391 0.384 0.391 0.409
bCI I |4 0.424 0.446 0.377 0.365 0.368 0.342 0.303 0.292 0.289 0.364
L] 0.372 0.414 0.355 0.352 0.357 0.343 0.331 0.325 0.315 0.357
=M 0.310 0.379 0.342 0.339 0.351 0.350 0.357 0.354 0.347 0.350
WEHEE  0.279 0.295 0.300 0.313 0.333 0.337 0.340 0.352 0.356 0.324
i w 0.323 0.363 0.315 0.310 0.315 0.310 0.319 0.308 0.307 0.323
e 0.590 0.357 0.297 0.288 0.287 0.276 0.269 0.259 0.258 0.321
%W 0.323 0.348 0.299 0.295 0.292 0.283 0.286 0.293 0.288 0.305
PINDN 0.328 0.348 0.294 0.286 0.287 0.279 0.281 0.280 0.277 0.300
MgV 0.296 0.269 0.236 0.229 0.231 0.228 0.222 0.207 0.204 0.239
IR 0.233 0.265 0.231 0.234 0.240 0.240 0.222 0.221 0.219 0.236
o7 0.255 0.277 0.234 0.228 0.222 0.212 0.212 0.207 0.205 0.232
STV 0.182 0.236 0.213 0.217 0.245 0.232 0.223 0.227 0.229 0.224
b} 0.221 0.232 0.195 0.195 0.197 0.192 0.185 0.170 0.158 0.197
W ObR 0.165 0.196 0.178 0.181 0.184 0.183 0.181 0.180 0.180 0.182
Wy 0.159 0.184 0.164 0.160 0.162 0.156 0.158 0.159 0.160 0.165
B 7g 0.126 0.186 0.158 0.159 0.160 0.158 0.158 0.151 0.152 0.159
Ly 0.158 0.176 0.151 0.151 0.154 0.149 0.149 0.147 0.137 0.154
AN 0.175 0.180 0.149 0.147 0.141 0.138 0.139 0.134 0.131 0.151
Bt M 0.117 0.131 0.119 0.116 0.119 0.118 0.113 0.106 0.108 0.118
il 0.105 0.124 0.101 0.102 0.104 0.103 0.103 0.101 0.100 0.106
=] 0.093 0.091 0.084 0.087 0.078 0.080 0.066 0.071 0.070 0.082
T H 0.048 0.054 0.049 0.048 0.048 0.048 0.048 0.049 0.051 0.050
i 0.033 0.032 0.024 0.022 0.020 0.018 0.017 0.016 0.015 0.023
P NIRE S 0.028 0.030 0.022 0.020 0.018 0.016 0.014 0.013 0.012 0.020
Jt = 0.020 0.066 0.013 0.012 0.011 0.010 0.009 0.008 0.008 0.017
H i 0.014 0.015 0.017 0.018 0.018 0.019 0.017 0.018 0.017 0.017
[l 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table 4 Summary results of the Growth rate of China’s provincial agricultural output value from 2011 to 2020

AL

20112012 4% 20122013 4F 20132014 4F 20142015 4F 20152016 4F 20162017 4F 20172018 4 20182019 4F 20192020 4

X

b=y 0.018 0.025 —0.090 —0.004
K 0.089 0.108 0.062 0.032
ot 0.115 0.122 —0.006 —0.003
1) 0.105 0.100 0.056 —0.015
S 0.108 0.133 0.060 0.007
T 0.178 0.087 0.036 0.193
# 0.143 0.082 0.064 0.043
.y RIN 0.285 0.234 0.056 —0.034
I 0.039 0.005 —0.016 —0.044
NN 0.123 0.068 0.062 0.107
i e 0.067 0.087 0.037 0.035
%@ 0.089 0.073 0.058 0.026
@k 0.112 0.089 0.111 0.058
i} 0.093 0.069 0.066 0.160
i % 0.030 0.139 0.057 0.034
lOl:) 0.100 0.061 0.069 0.026
e 0.082 0.076 0.031 0.007
i) 0.109 0.028 0.058 0.055
I & 0.092 0.097 0.069 0.069
i 0.076 0.084 0.067 0.076
i 0.149 0.054 0.171 0.080
WK 0.121 0.080 0.065 0.068
o 0.127 0.050 0.060 0.083
M 0.320 0.153 0.326 0.341
Fal ) 0.243 0.173 0.102 0.019
[l 0.077 0.084 0.093 0.074
S 0.122 0.124 0.091 0.021
ol 0.160 0.122 0.064 0.066
F 0.138 0.181 0.043 0.006
TH 0.076 0.119 0.019 0.135

o R 0.165 0.078 0.082 0.026

—0.060 —0.106 —0.116 —0.108 0.052
0.026 —0.250 0.076 0.029 0.128
0.005 —0.164 0.068 0.009 0.096

—0.012 —0.100 0.038 0.047 0.148

—0.002 0.014 0.054 0.062 0.058

—0.101 —0.129 0.080 0.093 0.076

—0.120 —0.273 0.109 0.021 0.215

—0.013 0.208 0.047 0.038 0.071

—0.083 —0.014 0.025 —0.029 —0.053

—0.002 0.013 —0.008 0.025 0.071
0.060 —0.018 0.016 0.051 —0.001
0.027 0.003 0.005 0.050 0.068
0.101 —0.143 0.083 0.073 0.024
0.090 0.029 0.040 0.048 0.040

—0.059 —0.051 0.062 0.050 0.052

—0.007 —0.005 0.092 0.087 0.155
0.051 0.014 0.024 0.074 0.072
0.070 —0.202 0.026 0.146 0.102
0.122 —0.078 0.069 0.143 0.068
0.094 0.081 0.070 0.142 0.054
0.133 0.017 0.031 0.124 0.067
0.114 0.012 0.109 0.081 0.142
0.113 0.079 0.037 0.058 0.070
0.065 0.100 0.102 0.108 0.097
0.055 0.020 0.127 0.199 0.083

—0.232 0.502 0.124 0.077 0.096
0.061 0.033 0.071 0.089 0.148
0.018 —0.162 0.091 0.120 0.090
0.072 0.044 0.042 0.072 0.040
0.003 —0.009 0.115 —0.040 0.203
0.079 0.069 0.099 0.030 0.122
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Table 5 Calculation results of decoupling index of cultivated land ecological destruction and

agricultural economic growth at provincial level in China from 2011 to 2020

W X Bt #4 H
2011—2012 4F  2012—2013 4F  2013—2014 4F  2014—2015 4F  2015—2016 4F 2016—2017 4F 2017—2018 4F 20182019 4F 2019—2020 4F

o —0.516 1.463 —1.271 —1.080 0.040 —0.099 —0.063 —0.093 0.040
W % 0.780 —0.318 —2.808 —1.078 —0.374 0.262 —0.425 —1.560 —0.105
FOl] 1.667 —0.062 22.163 6.061 2.774 0.246 0.006 —1.338 —0.135
H 1.466 0.451 —1.196 —1.521 —3.106 1.095 —0.157 —0.401 0.120
CIN 4 0.497 —0.180 —2.223 —4.408 —3.290 —5.043 —2.121 —0.596 —0.142
m 0.634 —0.300 —3.293 —0.052 —0.135 0.292 —0.448 —0.195 —0.406
& 1.544 —0.105 —1.395 —0.206 —0.285 0.005 0.167 —0.386 —0.090
WS 0.200 0.554 —1.794 —1.255 —4.941 0.048 0.184 0.913 0.179
1 3.191 —3.742 7.294 0.321 —0.168 1.143 1.203 1.252 0.021
1 e —3.209 —0.875 —1.881 —0.262 2.589 —2.858 3.005 —1.575 —0.056
Z# 1.162 —0.159 —3.524 —0.365 —0.181 1.657 0.726 0.454 28.250
Hp 0.682 —0.398 —2.211 —1.124 0.208 —8.584 1.215 —0.051 —0.170
M —0.803 —0.202 —0.960 —0.500 0.073 0.103 —0.314 —0.900 —0.533
IR 1.505 —0.578 —1.414 0.084 0.284 0.070 —1.912 —0.128 —0.202
LT 2.860 —0.157 —2.395 —0.822 0.407 0.934 0.021 —0.472 —0.166
] 2.997 —0.012 —1.403 0.632 —18.088 10.282 —0.406 0.178 0.065
AN 0.641 —0.340 —4.407 —0.203 0.225 —1.725 —1.540 —1.123 —0.929
GRS 1.732 —0.525 —1.322 0.300 0.171 0.025 —0.350 —0.037 —0.025
1 74 1.730 0.080 —1.675 —0.333 0.090 0.470 0.156 0.069 0.100
[ 6.279 —0.075 —2.171 0.064 0.075 —0.196 0.015 —0.290 0.089
e 0.786 —0.504 —0.696 —0.028 0.163 —1.746 —0.120 —0.094 —0.992
Wi 0.233 —0.363 —2.265 —0.235 —0.334 —2.020 0.101 —0.478 —0.177
5t M 0.972 0.307 —1.733 —0.360 0.276 —0.174 —0.980 —1.178 0.327
&K 0.586 —0.550 —0.337 0.023 0.295 —0.107 0.051 —0.229 —0.102
] —0.064 0.338 —1.267 1.917 —1.868 1.210 —1.353 0.317 —0.147
TH 1.817 0.375 —1.366 —0.109 —0.004 —0.029 —0.025 0.397 0.462
(3 —0.233 —0.696 —1.781 —4.468 —1.112 —3.398 —0.867 —0.942 —0.373
K H 0.550 —0.717 —2.923 —1.915 —3.198 0.650 —1.568 —0.383 —1.399
kA 16.496 —4.005 —6.255 —19.043 —0.960 —2.957 —2.066 —0.512 —1.719
F 1.780 1.482 —4.274 0.464 10.143 —4.191 —1.122 —2.150 —0.261
[l —6.065 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table 6 Evaluation results of decoupling effect between cultivated land ecological

damage and agricultural economic growth in China from 2011 to 2020
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