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Coupling coordination and spatial correlation analysis of agricultural ecological environment
and agricultural economy in major grain producing areas
SHANG Jie , CONG Diangin
(School of Economics and Management, Northeast Forestry University, Harbin, 150040, China)
Abstract: [Objective] To explore the coupling and coordination law and spatial correlation characteristics
of agricultural ecological environment and agricultural economy in major grain producing areas in China, so
as to provide intellectual support for the coordinated development of agricultural ecological environment and
agricultural economy. [Method] Based on the inter provincial panel data from 2005 to 2020, the coupling
spatial-temporal characteristics and spatial correlation pattern of agricultural ecological environment and
agricultural economy in the main grain producing areas are empirically analyzed by using the coupling
coordination degree model and spatial autocorrelation model. [Result] The coupling coordination degree
between agricultural ecological environment and agricultural economy in the main grain producing areas
shows a slow upward trend and the spatial unbalanced development of "high in the north and low in the
South". Agricultural ecological environment and agricultural economy both show a positive correlation in

the overall space, under which there is local spatial differentiation. There is a positive spatial correlation
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between them. High high and low are the main spatial agglomeration modes. [ Conclusion] The regional
relevance and spatial heterogeneity of agricultural ecological environment and agricultural economy should
be fully considered, and the agricultural production cooperation and exchange between adjacent regions
should be strengthened to improve the efficiency of regional collaborative governance.
Key words: main grain producing areas; agricultural ecological environment; agricultural economic;
coupling coordination; spatial autocorrelation
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Table 1 Comprehensive evaluation index system of agricultural ecological environment

— R dRby R dEbR LiEA JE L
Primary indicators Secondary indicators Company Attribute Weight
LI VAL =} B A HE S 4l it I kg + hm2 il 0.060 0
Driving force HEHO A 27 = kg « hm?2 i1 7] 0.0438
indicators bt i FH kg « hm? £ 111 0.0327
B R % 1E ] 0.0755
&SR NI 7K P P 25 Jimde At 1E1A] 0.151 6
Status indicators N IR TR hm? « A1 1E ) 0.2350
Rl 52 R % i{C| 0.0109
A RHER R % 1E ] 0.070 3
LR)IVE =78 BRLE IR % 1E ] 0.069 5
Responseindicators IR IR e I PR % 1ER 0.128 3
B 7 A EL A1 % 1E T 0.122 4
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Table 2 Comprehensive evaluation index system of agricultural economy
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Table 3Classification standard of coupling coordination degree
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Table 4 Comprehensive score and ranking of agricultural environment and ecosystem

By 2005 4F 2010 4F 2015 4F 2020 4

ARIE E-S G = B 11 = QR O 4 /1 (= G B 11 K - N & =

Evaluation Evaluation Evaluation Evaluation

Province ) Ranking ) Ranking ) Ranking . Ranking
index index index index

7k Hebei 0.2816 6 0.314 3 7 0.2979 10 0.3521 10
W Zd Inner Mongolia  0.388 9 2 0.4529 1 0.4836 2 0.5553 2
17 Liaoning 0.3540 4 0.3841 4 0.3747 6 0.4303 6
Ak Jilin 0.380 3 3 0.3933 3 0.394 7 5 0.462 6 5
HJpiT Heilongjiang 0.3895 1 04351 2 0.5150 1 0.576 3 1
{LJ5 Jiangsu 0.2354 11 0.2723 11 0.2905 11 0.3757 9
2 Anhui 0.257 6 9 0.2894 9 03118 9 0.350 0 11
YL Jiangxi 0.3400 5 0.367 8 5 0.412 4 4 0.499 3 4
LI Z5 Shandong 0.206 6 13 0.2414 13 0.2513 13 0.3138 12
"’ Henan 0.2417 10 0.2489 12 0.254 3 12 0.3124 13
W4 Hubei 0.267 8 8 0.3371 6 0.4277 3 0.524 4 3
W F Hunan 0.2699 7 0.2938 8 0.316 6 7 0.399 4 7
P41l Sichuan 0.2307 12 0.2812 10 0.3130 8 0.398 4 8
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Table 5 Comprehensive score and ranking of agricultural economic system

i 2005 4F 2010 4F 2015 4F 2020 4
]
IR A IR HEA TR A IR A
. Evaluation . Evaluation . Evaluation . Evaluation .
Province ) Ranking ) Ranking ) Ranking . Ranking
index index index index

L Hebei 0.108 2 3 0.156 0 7 0.208 3 7 0.2309 9



W5 i Inner Mongolia ~ 0.107 8 4 0.2138 3 0.3240 2 0.480 4 3
iZ7* Liaoning 0.083 1 5 0.1725 5 0.2458 5 0.250 9 7
AR Jilin 0.128 1 1 0.216 4 2 0.300 8 3 0.658 8 1

M J57T. Heilongjiang 0.120 3 2 0.2345 1 0.346 3 1 0.549 9 2
L5 Jiangsu 0.076 1 7 0.188 3 4 0.2849 4 0.362 1 4
22 Anhui 0.061 4 9 0.136 4 8 0.1971 8 0.289 3 5
VL74 Jiangxi 0.040 4 12 0.093 8 11 0.1357 11 0.1852 12

11 % Shandong 0.080 4 6 0.160 0 6 0.2249 6 0.264 4 6
JHF Henan 0.063 9 8 0.1353 9 0.1850 9 0.2352 8
1t Hubei 0.040 8 11 0.107 1 10 0.1757 10 0.2205 10
J1H5 Hunan 0.040 9 10 0.083 4 12 0.1355 12 0.1859 1
PU)1] Sichuan 0.0347 13 0.067 7 13 0.105 1 13 0.137 4 13
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Table 6 The coupling coordination degree and grade of agricultural ecological environment and
agricultural economy

2005 4 2010 £ 2015 £ 2020 4
‘B %%jé.\ sy %f%\ s %%é s %%jé.\ s
NG NG P YIS
] Coupled co Coupled co Coupled co Coupled co
Province ) Grade . Grade . Grade ) Grade
scheduling scheduling scheduling scheduling
Tt Hebei 0.295 4 R 0.3327 B 0.3529 BRI 0.3776 E
M 22 Inner Mongolia 0.3200 B 0.394 4 B 0.444 9 WG o 1A 0.508 2 SR
iZ 7 Liaoning 0.292 8 w1 BRI 0.358 8 e B A 0.389 5 BRI 0.405 3 Wil o A
K Jilin 0.3322 B E 0.3819 e B A 0.4151 Wil 25 0.525 4 VoraNT|
¥ 3T Heilongjiang 0.3290 B RE R 0.399 6 e B A 0.459 5 WG o 1A 0.530 5 VoraNT|
1.7 Jiangsu 0.258 7 o B2 1 0.3365 B RE R 0.379 3 LSS 0.4295 Wil 2K 4
2 Anhui 0.250 8 w1 BRI 0.3152 B 03521 BRI 0.398 9 E
VL7 Jiangxi 0.2420 w1 BRI 0.304 8 e B A 0.3439 BRI 0.389 9 B E
1l % Shandong 0.2539 w1 BRI 0.3135 e B A 0.344 8 BRI 0.3795 B BE R
B4 Henan 0.2493 H 1 0.3029 LN 0.3293 RN 0.368 1 BRI
#H14E Hubei 0.2287 PP SR 0.308 2 LN 0.3702 BRI 0.4123 Wl 2% R
15 Hunan 0.229 2 Hh 5 2RI 0.2797 o R R 0.3218 B2 A 0.369 1 R
P4)1| Sichuan 0.2115 Hh 5 2RI 0.262 6 o R R 0.3012 B2 A 0.3420 R




2.2.1 REA RIS AR Ak o3 BT

R A7 XAV A I 5 A 2 TSN T 0.2115~0.5305, 2B “218 B Mk
B BIFME, 2005 SRR 0.211 5~0.3322, AR S5 KA 4 LA 10: 3,
VAL AR S TRBRE R SR R AL, AT m = &4 0%k H br: 2010 RS AN T
0.262 6~0.399 6, R EEERAE tr EeBil Dy 2. 11, W0k, 3755 8 MR M LI ERTT: 2015
FRE I EEAL T 0.301 2~0.459 5, 5252 14 15 Wil 2 48 43 LU R 10: 3, A4 B R S 00E AT 5271
2020 FAEGIALEN T 0.3420~0.5305, BRI Wil kA 5 RsR P RE Ll 7: 3: 3, W
AR BRI NIRRT SRS . XTLE 2005 455 2020 4, 10 AN HRE SRR AR 4 4 S I AR A
T, BA 3 ME R EE N RISR M AE I, BT 7 RO AR A IR 5 O 28 5 R A P E) R BE IR
10 NE G IEAAE RN BL, AW ARSI 5 MV 285 R V) I8 38 2R AT S 1

2.2.2 FAE DI FE 0 X 302 7 40 W

B 1 RVAESHFEESRVZFESHIEE LISA BEX



Fig.1 LISA aggregation area of coupling coordination degree of agricultural ecological environment
and agricultural economy
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Table 7 Global spatial autocorrelation results

tey SRS R AEIAES Aelk 22 35% ey SRS R AR Ak 2%
0
Empirical Ecological Agricultural Empirical Ecological Agricultural
Year . Year ]
results environment economy results environment economy
Moran’s I 0.3530 0.5270 Moran’s I 0.274 0 0.5180
2005 P- Value 0.0140 0.0020 2010 P- Value 0.0250 0.0010
Z-score 27401 3.9389 Z-score 2.278 8 3.9169
Moran’s | 0.060 0 0.4350 Moran’s 1 -0.016 0 0.3210
2015 P- Value 0.164 0 0.0010 2020 P- Value 0.3140 0.0140
Z-score 0.9194 3.3783 Z-score 04211 2.7584

e op IR, z HIEIRAE, 4 2>1.96 B 2<-1.96, p<0.05 I, A 95%ITIRINALELE LR 2 8 3% .

Note: p is the probability and z is the test value. When z>1.96 or z<-1.96, p<0.05, 95% are sure that there is global spatial



autocorrelation.

R 7 7[5, 2005, 2010 SRR AEASIFEE Moran’s 1 oNIE, RIUNAFZEEIEMK, H 2>1.96,
7E 95% 2K FIBIEARL: 2015, 2020 FoARAEEL R, Hds EIBEHL S AHFE: 2005, 20104
2015, 2020 4F 4 M FEEARAE B Moran’s I #41E, z>1.96 H p<0.05,6 95%{CHE A SRR & 3
X A2 GrA7AE 535 4 R 28 M IEAI DR, Moran’s TAEZR IS /Nij B 25 1) 15 AR S RE B R AR 55 .
2.3.2 HAAR B R 1) ARG A AT

KIEAR (7 THERHE Moran’s [ 484, FEAFA 425 20 B QIR PE T $ 2 T 1t — 25480 Jm 6 3[R

TR B B O AR AR Y AR SR SR E) A OGS R, 453 2 2k 4518 B, 242005, 2010
A AR S ) IEAR OGRS, SR B ARG TR AL B K 3 2 () S D e L B . 2005 48, AR
B BRI, SRE—SEER, W o 8. Wb, BRI IR—RER, BAEELE
—RERMAER R 2010 48, LVARHEAMOFENRE . LR, 28 WEIE—RER, &
ARV, Wb R —RERN R IR 2, 242015, 2020 FH IR E 4= 25 0 5 AHLH,
JIL T WA 35 R A ) ARG R R e 2015 4F, TR VL9 LRURIUR—IREESR: Widb, Ivas
PE-REETR : 2020 GEBAF HI2BULE R, TEI5, LRI IUE—RAER, Wi 20 a—RER, iEH4e
J5 72 ) P A DA S o AE — s R b 2 LR 1 R 3 2 ) LA DR R &R

ANV R 2 0] F ARG/ AT 5 4 R 28 IR AR DG IR AR — B, AR R I T R 2 A 4 . 4 4
W TR BIAALE B AR SR IEARSG, BORIVL, Ak, T BRI Em—m R, . 280 Wb, W
P VL R IURARESR, R e H AR L S R e R Iy i — IR 5
2.3.3 XUAR B4 JRy 7 [A) H AH R 23 A

AT = XA AR S IR 5 A0 250 2 18] 125 R OGN, ARHE A (8) IS # WAL &

Moran’s 7 T8%, %558 W% 8.
F 8 WL ERHBEMHRER

Table 8 Bivariate spatial autocorrelation results

SEIESE R Empirical results 2005 4 2010 4 2015 4E 2020 4F
Moran’s | 0.4870 0.4230 0.2700 0.1990

P- Value 0.0010 0.0020 0.0200 0.046 0
Z-score 3.9315 3.5160 24171 1.794 4

HH# 8 A1, 2005, 2010, 2015, 2020 FARM ARSI 5 LM Z5F WAL B Moran’s 1 1545073 5l
4 0.487 0. 0.4230. 0.2700. 0.199 0, HidiE 95% W& MR LS, W& (A1 4775 2 3 1) 2= [ IE
HI, Moran’s 7 5 50HRFE: T, EWIX AR EAR SCPEEIRTS . ATREMIE IR, BRI 5730 1R,
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