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Spatial-temporal evolution characteristics and influencing mechanism of resilience

of China’s cultivated land system under agricultural green transformation
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Abstract: To scientifically measure the spatio-temporal evolution characteristics and influencing factors of cultivated land
system resilience within the context of agricultural green transformation, providing insights to ensure the sustainable and
stable green production of regional cultivated land. Utilizing provincial panel data from 2007 to 2022, this study developed a
multi-index evaluation framework to assess the resilience of China’s cultivated land system under the agricultural green
transformation. The Entropy method and exploratory spatial data analysis were applied to elucidate the spatio-temporal
evolution of China’s cultivated land system’s resilience, while geographic detectors were employed to dissect the factors
influencing regional disparities in this resilience. The results are as follows: 1) The resilience level of the national cultivated
land system increased from 0.2158 in 2007 to 0.5592 in 2022, marking an average annual increase of 3.83%, indicative of

’

a progressive enhancement; 2) The resilience of the national cultivated land system presents a ' northwest-northeast ' dual-

zone radiation spatial pattern, and its pattern develops from dispersion to agglomeration; 3) Infrastructure elements like
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agricultural water pumps and drainage machinery significantly enhance cultivated land resilience, whereas factors such as
pesticide use and rural population density exert a minimal influence on national cultivated land resilience; 4) The combined
effect of rotation fallow scale and grain yield per unit area has the strongest explanatory power for the resilience of cultivated

land system.

Key Words: green transformation of agriculture; resilience of cultivated land system; characteristics of spatiotemporal

evolution ; influencing factor; geodetector
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Fig.1 Evolution of the wheel of the ' ecology-economy-society-engineering ' relationship of cultivated land resilience
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Table 1 Cultivated land resilience index system

P2 EiEga B, LYeIA RAE &
Resilience types Index Unit Effect Characterization Weight
AP Hu AR AL Tt T A (1) t/hm? - S B ARRE 5T ¢ B 5 0.0106
Ecological resilience o5 25t i (x2) v/hm? - WA 24 %5 G BV E RZ R 0.0171
Hb P A FHERL IS 42 (x3) t/hm? - S B 3T B S 0.0093
AR (x4) % + WXtk AR R 0.1975
2P THAE A (X5) {¢J5 78/ hm? + S B 22 B A (E 0.0692
Economic resilience Sy E & X A R BE L E (x6) % + B2 A (4 0.0369
VS5 (x7) % + WA b A 2 0.0235
M AT A= 1 (x8) kg/hm? + Wk = i 0.0213
e PV BARN G % (x9) % + S BREZHIFEAR A B At 2 15 2 0.0641
Social resilience gl A EAE AR (x10) % + S gk e R SR 55 KT 0.1124
RIRZHERE (x11) % - S W55 8l 3 He 52 ek B K F- 0.0081
TRERE PRUEAR T AL (x12) % + T e i 5 o 5 K 0.0869
Engineering resilience 4% F /K #E % K- (x13) A/hm? + LT BE 0.1700
HEBF Zh S BKF- (x14) £/hm’ + SR e 0.1659
JRCK A (x5) % - SV S S 0.0074
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P A P EZHEL) CPEB T SEIHEL) CPERRNSGIHEL) ChEA B AL e HE %) K448 5]
EREGETT AR, ATE R IR T E A 3 SR . A, R MR AR S R v BS54k
Pt AR vl L A b DX A AE IR R S, ORI (BT DA S R 3 O ik b 2 il 2 B3

3 HEHM RSN TS5 FEHE

3.1 EBHH R GRS shAE R
3.1.1  PEBPHR G PERT 5 R R

(1) BT, 2007—2022 4[] 4 [ X Bk 2R SE ) M 1 B BB B L 19 e 2 BTk 3 (| 2) . Horr,
2007—2017 4F 2B/ NIE BERR g b 2 P R G BITE AL T 3R 52017—2022 4 2 3200 R
B R RIEARE T, XU B AR a3 i 5T 301 (0] Bkt R eI ME AR R I AT B, Bkt R 8 0 45 44
AL PR, TN 2 S5 A% A Bt A o A B S0, LA R Bkt B R S5 B T AT sl A e | R AR B £ 22 4
SRR Yy o € T TR ST B S A

(2) SR, B S5 SRAT A, Hs i X (0.3510) P8 T PUHF M IX (0.3307 ) 5 A b IX (0.2882) , X I 4
L T YK H2ZE SRR, 2007—2017 4F0 =F 22 AN W38, H 2017 4FJ5 , A i X 36 i 22, o
FR A X IR S T P ARk X 5 A [ e AR AR, Forh AR ER b AR Y3 R (N 3.45% , IR T A K
- GRHER AR X R T A R e, B b sk S BB B 0> BB 2R IR I A B
GEVRAXS AN, AT R 2, R b X B b R SIS A, AF 338 Al 4.22% , 48 SRR B RV LS T
MR FETT AR DL TR E B R GBI EACEAT AR W A PR 25 S, N AR g AR ) R TR AR HE B
X gl 1 2 (AU T2

http ; //www.ecologica.cn



45 &

2896

PR X

m@.:\.mﬂﬂ

X

23

L3
R ¥

,,4,/_
= e w9
S o o

NI B |
¥ o a4 =
S o o o

(4414
120t
020t
610C

| 8102

L10T
910T
S10T
¥10T
€10C

| 210z

110¢
010t
600C
800C
L00T

XOpUI WA)SAS PUL| PIILANNO JO AIUAI[ISY

WeBFH

437 2 A

44} Year

czoz

0.5600

0.4968

0.4408

W EFRHIEY E Rl &

0.3911

0.3470

0.3079

0.2731

0.2423

0.2150

2019

=}

~
S
N

2018

2011

B2 2E&BX#HMRAETERTERE

Fig.2 Evolution trend map of cultivated land resilience in various regions of China
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Fig.4 Spatial evolution pattern of cultivated land resilience in China
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W EYE” | B SR KFREE AT LAV T 2009 4ESE R R i A R T T B AERR E, S8 T
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FUE MGG R IHH R G IR S R e Ak 5 QIR TR B . 2018 AFAr i “ IR T 43I, I )
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Fig.5 National cultivated land resilience level LISA
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FIEHL DB 2R SRR A SR Sy, KRR T i il DX A U AR Al s . SRR B AR R 3R 4% 4 B itk
AGIMEE AR RIS (T VAFRE R BRI . NI, A s TAE XA B S, 5820 F R DA
SEREBE AL AR R (e DX -9, 5 100 k483 XU i R SE PR 32T

4 FEHMARSIERNEER

4.1 KA TR AL

S JHR TS M0 74500 23477 2 DB 0 2R S B0 B 2 A% S A S PR 2400k 4 5 S X 3 i X % 7 7
LI, X B 2R GBI P T4 2007 4F 2022 4 S0 1 45 S 9 v AL, LA PUZERE 15 K Sh TR K
/N, 4 L R SRR PR BEA T XT LM (3 2)
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Table 2 Detection results of resilience factors of cultivated land system in China and three regions

g ARHBHLIX i X PERHIX

G Whole nation East region Central region West region
Factors 2007 2022 2007 2022 2007 2022 2007 2022
xl 0.2996 0.3453 0.7831 0.4534 0.2506 0.8066 0.3814 0.0926
2 0.0934 0.2271 0.6190 0.7847 0.5548 0.5414 0.1647 0.1456
3 0.2007 0.2746 0.7776 0.7251 0.2534 0.1825 0.2290 0.0629
x4 0.1403 0.5845 0.6570 0.4755 0.3165 0.9470 0.2687 0.3324
x5 0.1417 0.5179 0.5768 0.5596 0.5197 0.7818 0.4990 0.5231
X6 0.2776 0.4855 0.2880 0.5311 0.3300 0.5492 0.2477 0.2616
X7 0.1650 0.1015 0.1814 0.6216 0.2971 0.1868 0.2818 0.2593
X8 0.2021 0.1127 0.2236 0.5234 0.2251 0.1336 0.2271 0.2268
X9 0.3639 0.1549 0.4316 0.3724 0.4255 0.5417 0.5552 0.6035
x10 0.1328 0.0867 0.0449 0.3214 0.7248 0.4274 0.2464 0.2460
X1l 0.0317 0.1316 0.6513 0.2685 0.6462 0.4264 0.2348 0.7130
x12 0.3436 0.1467 0.3732 0.0356 0.3073 0.3934 0.7216 0.0085
x13 0.1493 0.0586 0.1914 0.3268 0.3211 0.0260 0.3042 0.1068
x14 0.0335 0.2241 0.0322 0.5649 0.6212 0.0763 0.1204 0.6740
x15 0.1750 0.1676 0.4086 0.2150 0.9192 0.6008 0.5160 0.2423

(1) WEEHORF , v B BF 2R SE P 1) 5 B B AR TR 7 2 AR F AR B3 75 22 D AR AR AR B LR
FAE AR S 2 1G58, )N 0.1403 -T2 0.5845, FEHIN  FEAEREA BY T im0 A 25 FAL AL A9 64 , I ik
TR ERNESEVEY) Bt st T3 7K SEIUHT IR AR 2 & . (OTEAEZS BTy T, e VR IRBI AR e Ay 52 i B 3t
RGMERN R Z —, BARRBEA P 4L 7RI AR Bl 2 A B TR R G4 200 FARIR AR 395 T
B0 BRI AR A 3 0 RE T, i DR AR 2 4 s QTR R B My T, LM 2R 7 3R i i B b R e B 0
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Fig.6 Interaction of driving factors of cultivated land resilience across the country
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Fig.7 The improvement path of cultivated land resilience
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