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Abstract

This paper aims to analyze the driving factors of non-grain use of cultivated land in the Beijing-
Tianjin-Hebei region, identify the core influencing factors, and provide a scientific basis for culti-
vated land protection and food security. Based on data from 2010 to 2022, an index system of
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driving factors for non-grain use of cultivated land was constructed. The geographically and tempo-
rally weighted regression (GTWR) model was used to analyze the impacts of various factors and
their spatiotemporal heterogeneity. The GeoDetector was further employed to identify the core in-
fluencing factors and their interactions. The results indicate that non-grain use of cultivated land in
the Beijing-Tianjin-Hebei region is caused by the interaction of multiple factors, with significant
spatiotemporal differences in the impacts of different factors. Further analysis reveals that the core
influencing factors vary among cities in the region. The Beijing-Tianjin-Hebei region should take
into account the natural conditions, level of economic development, and agricultural inputs com-
prehensively, adopt differentiated policies, strengthen the protection and rational use of cultivated
land, and ensure regional food security and sustainable agricultural development.
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Table 1. Indicator system for driving factors of non-grain use of cultivated land in Beijing-Tianjin-Hebei region
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Table 2. Multicollinearity of variables
F2 TEMNZEHEM

A VIF
ol Mol N A B3 14.138
A B H 16.722
AT R BB S RN 17.743
W BT SR 12.475
i 163.432
W 16.573
Hu A LR 218.850
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Table 3. Changes in regression coefficients of impact factors

=3 FMEREERKTL

(K2 2010 4 2014 4 2018 4 2022 4E

WRAEPY AT -0.144 -0.366 -0.892 -0.810
AN AR 71 -0.041 -0.003 0.008 —5.159

B RO 0.456 -0.019 0.002 -0.016
AR A = -0.154 0.040 -0.171 -0.050

XA = S E 0.034 0.090 0.122 —67.203
F—rlr=E 0.399 0.142 0.428 0.479
W RN AT SRR -0.143 -0.206 -0.605 -0.697
CLEYNE -7.325 -0.657 0.065 0.0763
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Table 4. Mean values of coefficients of influencing factors by municipality

4 EMEWMERRKE

Wi X1 X2 X4 X5 X6 X7 X11 X12 X15
Jbnt -0.81*  —2.57* 0.01 -0.07  -65.43* 0.46 0.07 —0.69* -0.00
R —0.85*  —2.43* 0.01 -0.08  -92.35* 0.48 0.08 —0.76* -0.01
AFIE -0.80*  —4.77* 0.01 -0.05 -2.35% 0.43 0.06 —0.53* 0.03
JE L -0.80%  —4.77* 0.01 -0.05 -2.35% 0.43 0.06 —0.53* 0.03
ZRE B -0.80%  —4.77* 0.01 -0.05 -2.35% 0.43 0.06 —0.53* 0.03
Hi#B -0.80%  —4.77* 0.01 -0.05 -2.35% 0.43 0.06 —0.53* 0.03
mwa -0.80%  —4.77* 0.01 -0.05 -2.35% 0.43 0.06 —0.53* 0.03
fi5E -0.83*  —4.42* 0.00 -0.06  —40.45* 0.45 0.07 —0.63* 0.02
K —0.83*  —4.42* 0.00 -0.06  —40.45* 0.45 0.07 —0.63* 0.01
7RI —-0.83*  —4.42* 0.00 -0.06  —40.45* 0.45 0.07 —0.63* 0.02
Ml -0.83*  —4.42* 0.00 -0.06  —40.45* 0.45 0.07 —0.63* 0.02
JiR 5 -0.83*  —4.42* 0.00 -0.06  —40.45* 0.45 0.07 —0.63* 0.02
K -0.83*  —4.38* 0.00 -0.06  —39.43* 0.45 0.07 —0.62* 0.02
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Figure 1. Regression coefficients of sown area of crops 2010~2022
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Figure 2. Regression coefficient of primary sector output, 2010~2022
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Table 5. Factor detection results
< 5. EFIRNEER

B q {8 P-value
X1 AR ()T 2 1) 0.6661 0.0000
X2 LM B0 F1 (7 T 1) 0.3786 0.0000
X3 MO T R (%) 0.5298 0.0000
X4 B R (%) 0.1351 0.0131
X5 B AR 7 B (O T ) 0.1943 0.2093
X6 R 77 BB X AR = BB (12.7T) 0.4011 0.1781
X7 H—rl = E (12 7t) 0.2958 0.0001
X8 W EZ (12 t) 0.4274 0.0094
X9 AA i BT RIS (E) 0.1687 0.5437
X10 IR 2% (%) 0.4250 0.0000
X11 FAAENDCTN) 0.5394 0.0000
X12 AR RIS RSN () 0.3267 0.0349
X13 HEFECK) 0.5136 0.0000
X14 I () 0.6887 0.0000
X15 EREKE(ZK) 0.0699 0.2772
X16 HhFAES R CK) 0.5598 0.0000
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FEFHL X Bt «ARRRAG” 2 R L R IR S A 45 B, KRR A R 5 e 2 ) K 3 R -4 HR e ) R
Ve HER, UK HERE(X14, q = 0.6887) > RAEYFEFNITIFA(XL, q = 0.6661) > HiF ALk (X16, g =
0.5598) > #{E A H(X11, q=0.5394) > £k Mol A FTHE#R(X3, q = 0.5298) > #iF£(X13, g = 0.5136) > i
1B (X10, q = 0.4250) > B HI(X8, q = 0.4274) > ARVHLIEE) F1(X2, g = 0.3786) > 4 & R AT
THMN(X12, q = 0.3267) > & —= b= (X7, q = 0.2958) > A AHEMEZ (X4, q = 0.1351). Hr, HFE.
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Figure 3. Interaction detection results
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