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Table 1 Security warning standard of agricultural eco-economic system
A 1X ] i 2 e A Hh kT
Warni : R A .
arning Warning . _ Indicator
Warning degree description .
range degree light
The agricultural eco-economic system has been severely damaged and difficult to recov-
[3.%) Huge alarm er,which poses a serious threat to the regional population,socio-economic and resource Red
environment
The agricultural eco-economic system has been significantly damaged, making it diffi-
[2,3) Severe alarm cult to restore the system,which poses a significant threat to the regional population, Orange
socio-economic and resource environment
The agricultural eco-economic system has been greatly damaged,and there are signifi-
[1.5,2) Moderate alarm  cant difficulties in system restoration, which poses a significant threat to the regional Yellow
population, social economy,and resource environment
The agricultural eco-economic system has suffered minor damage,and the system func-
[1.,1.5 Mild alarm tions well. The damage can be restored in a timely manner,which poses a minor threat Blue
to the regional population,socio-economic and resource environment
The agricultural eco-economic system has not been damaged,and the system functions
[0,1) No alarm well, coordinating with the regional population, socio-economic and resource environ- Green
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Table 2 Per capita ecological carrying capacity of Guangxi's

Per capita ecological footprint of Guangxi's agri-

agricultural eco-economic system from 2000 to 2021

Unit ;: hm’ /person

gy (R ww wm kB R

Year land Woodland Grassland ~ Waters System
2000 0. 355 0.236 0. 001 0.003  0.596
2001 0.378 0.235 0. 001 0.003  0.617
2002 0. 354 0.234 0.001 0.003  0.593
2003 0.374 0.233 0.001 0.003  0.611
2004 0.371 0.261 0.001 0.003  0.637
2005 0.390 0. 285 0.001 0.003  0.680
2006 0. 385 0.282 0. 001 0.003  0.671
2007 0. 364 0.279 0. 001 0.003  0.647
2008 0.361 0.301 0.001 0.002  0.666
2009 0.376 0.300 0.002 0.003  0.681
2010 0.395 0.316 0.002 0.004  0.717
2011 0.392 0.320 0.002 0.004  0.718
2012 0.388 0.318 0.002 0.004 0.712
2013 0. 386 0.317 0.002 0.004  0.708
2014 0.382 0. 315 0.002 0.004  0.703
2015 0. 380 0.314 0.002 0.003  0.699
2016 0.375 0.312 0. 000 0.003  0.690
2017 0.370 0.310 0. 000 0.003  0.684
2018 0.367 0.309 0. 000 0.003  0.679
2019 0.275 0.327 0.001 0.003  0.605
2020 0.270 0.323 0.000 0.003  0.596

2021 0. 267 0.322 0.000 0.003  0.592
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agricultural eco-economic system from 2000 to 2021
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Table 3  Ecological pressure index of Guangxi s agricultural

eco-economic system from 2000 to 2021

gy (PR W kM R4
Year land Woodland Grassland ~ Waters System

2000 1.39 0.30 255. 65 13.16 1. 66
2001 1.36 0.36 260.91 13.59 1. 66
2002 1.52 0.36 256.92 13.99 1.74
2003 1.44 0.44 256. 26 14.57 1.70
2004 1.43 0. 44 244. 04 15.10 1.61
2005 1.51 0.58 282.57 15. 65 1.78
2006 1. 55 0.52 303. 77 16. 32 1.81
2007 1.72 0.78 295.75 17.57 1. 99

ESE S

Continued table
gy (SR e wm kB R4
Year land Woodland Grassland ~ Waters System
2008 1.77 0.71 314. 43 17.85 1.98
2009 1. 66 0.69 212.73 13.35 1.94
2010 1.62 0. 83 221.70 14. 06 2.01
2011 1.65 0.95 222.09 14.76 2.07
2012 1.75 1.03 232.78 15. 47 2.20
2013 1.79 1. 30 239.92 16. 26 2.36
2014 1.81 1. 34 244. 21 16.98 2.40
2015 1.78 1.65 239.91 17.67 2.51
2016 1.79 1.83 50 125.33  18.53 2.60
2017 1.71 1.99 49 911.64  16. 46 2.61
2018 1.75 1.79 51 617.77 17.05 2.57
2019 2.35 1.87 776.99 20.12 2.82
2020 2.41 1.98 758. 89 20. 26 2.88
2021 2.46 2.16 985. 08 20.73 3.18
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Table 4 Changes in analysis indicators of factors affecting the

. o/ . .
security of Guangxi's agricultural eco-economic system

b e A} Year WK R/ %
Indicator Code Growth
2000 2021 rate/ %

Ecological pressure
. Y 1. 66 3.18 91.57
index
Population density/ v1 550 01 912,08 6.02
(person/km?)
Per capita agricul-
tural GDP/(10 000 X2 1133.85 3077.46 171. 42
yuan/person)
Per capita cultivated
land area/(hm?/ X3 0.09 0. 06 —33.33

person)
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Cultivation index X4 1723 13.73  -20.31 Hh 6 A [ R S 1 ] AR Kb A0 Dy 1A R B A
Agricultural eco- b A (AN AWK < A B 22 = il B o I 8 4
pomic densiiy) XS 03000 A ez g b HR IR IE 9 AN A
Urbanization GDP=> 3 Ak > Al ML & 3l 77 > 16 B il A & >
rae/ TR R A A . LT PLS KW Ry
Portilor sppls@ion X7 157.80 25189 59.63 .Y =0.125 X X1 +0.229 X X2 — 0.118 X
Total power of agri- X3-0.108 X X4 + 0.047 X X5 + 0.226 X X6 +
cultural machinery/ X8  1467.94 3886.35  164.75

10 000 kW

R 5 $EHRZE R Pearson 83k 2 # 46 P&

Table 5 Pearson correlation coefficient matrix between indicators

0.155X X7+0.219X X8,

Y X1 X2 X3 X4 X5 X6 X7 X8
Y 1
X1 0.609 * * 1
X2 0.978 % * 0. 519 % 1
X3 —0.641% x  —0.795% x  —0.545 % * 1
X4 =0.609* x  —0.677 % * —0.521 * 0.985 x = 1
X5 0.540 % * —0.048 0.652 x * =0.074 -0.114 1
X6 0.971 % = 0.530 * 0.994 x = = 0.509 * —0.473 * 0.633 % * 1
X7 0.820 x = 0.228 0.895 x = —0.168 —-0.147 0.776 % * 0.913 x = 1
X8 0.938 % = 0.426 * 0.974 % * —0.401 -0.372 0.675* = 0.985 * * 0.941 % * 1

Note: * * represents a significant level less than 0. 01, * represents a significant level less than 0. 05.

x6 ETPLSHEBMOIFRMIRAELE

Table 6 Normalized values of regression coefficients based on PLS model

LD
Index

X1 X2 X3 X4 X5 X6 X7 X8

Coefficient 0.125 0. 229 -0.118 =0.108 0. 047 0.226 0.155 0.219
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Table 7 Security warning of agricultural eco-economic system in 2022 - 2023

)T
ARy Guangxi

=M gLl
Yunnan Guizhou

Y, N
ear AR i
Warning index Warning degree

AR

Warning index

B B i
Warning degree Warning index Warning degree

2022 2.97 Severe alarm 1.63 Moderate alarm 1.46 Moderate alarm
2023 3. 04 Huge alarm 1.68 Moderate alarm 1.48 Moderate alarm
2024 3.12 Huge alarm 1.72 Moderate alarm 1.51 Moderate alarm
2025 3. 20 Huge alarm 1.77 Moderate alarm 1.54 Moderate alarm
2026 3.28 Huge alarm 1.82 Moderate alarm 1.57 Moderate alarm
2027 3.35 Huge alarm 1.87 Moderate alarm 1. 60 Moderate alarm
2028 3.44 Huge alarm 1.92 Moderate alarm 1. 64 Moderate alarm
2029 3.51 Huge alarm 1.97 Moderate alarm 1.67 Moderate alarm
2030 3.60 Huge alarm 2.02 Severe alarm 1.70 Moderate alarm
2031 3.68 Huge alarm 2.07 Severe alarm 1.73 Moderate alarm
2032 3.76 Huge alarm 2.13 Severe alarm 1.76 Moderate alarm
2033 3.85 Huge alarm 2.18 Severe alarm 1.79 Moderate alarm
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Research on the Safety Evaluation and Early Warning of Guan-
oxi's Agricultural Eco-economic System

ZHANG Yunlan'**

(1. School of Economics and Trade, Guangxi University of Finance and Economics, Nanning, Guangxi, 530003, China; 2. Guangxi
Institute of Finance and Economics,Guangxi University of Finance and Economics, Nanning, Guangxi,530003, China; 3. China —

ASEAN School of Digital Economy.Nanning , Guangxi,530003,China)

Abstract: A long-term series research on safety evaluation,safety influencing factors and safety early warning
of Guangxi's agricultural eco-economic system was carried out to provide decision-making references for sys-
tem safety regulation,agricultural sustainable development and rural revitalization. In this study,the ecologi-
cal footprint model was used to calculate the per capita ecological footprint and per capita ecological carrying
capacity of Guangxi's agricultural eco-economic system from 2000 to 2021. The system safety status was
evaluated by resource utilization efficiency index, ecological profit and loss index and ecological pressure in-
dex. Partial Least Squares (PLS) model was used to analyze the influencing factors of system safety. Based on
the grey GM(1,1) model,the system safety early warning was carried out,and the early warning results were
compared with those of Yunnan and Guizhou. The results showed that the per capita ecological footprint of
Guangxi's agricultural eco-economic system increased by 90. 30% from 2000 to 2021 ,among which woodland

increased the fastest and cultivated land accounted for the largest proportion. The per capita ecological carry-
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ing capacity decreased by 0. 67%. The utilization efficiency of system resources increased by 72. 97% ,but the
increase was smaller since 2011. The ecological deficit of the system increased from —0.395 hm®/person to
—1.292 hm?®/person, and the ecological pressure index increased from 1.66 to 3.18. The system gradually
changed from moderate insecurity to severe insecurity,and began to enter extreme insecurity. The per capita
cultivated land area and cultivation index had a positive impact on the system’s security. From 2022 to 2033,
the system’s security will change from a severe alarm to a huge alarm,and the alarm level will be higher than
that of Guizhou and Yunnan. Therefore,it is necessary to improve the protection of cultivated land, promote
the transformation and upgrading of agriculture,and ensure the safety of Guangxi's agricultural ecological
economic system.

Key words: agricultural eco-economic system;ecological footprint model;safety evaluation;safety early warn-

ing; Guangxi
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