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Abstract

Objective: The purpose of this paper is to provide strong support for the scientific utilization of cul-
tivated land and the reinforcement of the food security line in the Beijing-Tianjin-Hebei region.
Method: The non-grain use status of cultivated land in the Beijing-Tianjin-Hebei region from 2010
to 2022 was measured, and the spatio-temporal evolution characteristics of non-grain use of
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cultivated land were studied based on the Theil index and spatial autocorrelation method. Result:
The results show that the degree of non-grain use of cultivated land increased rapidly at first, then
the growth rate slowed down but still continued to increase, and recently tended to be stable over
time. Spatially, the inequality of non-grain use deepened, with intra-group inequality being the
main cause; the degree of non-grain use in Beijing and Tianjin was high and continued to rise, while
the overall degree in Hebei was relatively low but high in the areas near Beijing and Tianjin and was
spreading towards the inland. Non-grain use of cultivated land showed spatial agglomeration, with
the center of gravity moving towards the northeast. Conclusion: The non-grain use of cultivated land
in the Beijing-Tianjin-Hebei region is influenced by multiple factors such as urban development and
economic structure adjustment. It is necessary to deeply study the mechanism of action of each fac-
tor and formulate targeted policies to ensure the utilization of cultivated land and food security, so
as to promote the sustainable development of the food system.
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Figure 1. Digital elevation model of the Beijing-Tianjin-
Hebei Region
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Figure 2. Trend of non-grain utilization degree in the Beijing-Tianjin-Hebei region
over time
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Figure 3. Trend of Theil coefficient over time
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Figure 4. Spatial distribution of Theil coefficients in the Beijing-
Tianjin-Hebei region (2022)
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Figure 5. Spatial distribution of non-grain conversion of cultivated land in the Beijing-Tianjin-Hebei
region from 2010 to 2022
B 5.2010~2022 SFRUZRMXFHIMARUZE=E 55

FERST] b, AT BE R RO S R R M HEsE, @ e, PR SEE SO IS, T
TP T AR, SBEARRREE BT ], B SO0 B OR 57 BOR (K0 3 LS AR 22 A
MAERE e, SR — RPNE A B ARRAL, 3 BT RS, BLbr KR R
SOMASERFEE, ARRALRE K IF S I

FEAS A b, AT REAE B AR R B, ST, ST A R X B AR RO,
ARRACRERE R, HAPRACRE LR SR . MR R 371X, A B AR R A IR, H
FEAS ] 73 A L 2B BREERAE . ST U, A2 AR A B R AR, 2T R R, Btk

DOI: 10.12677/sd.2025.155125 76 CIERE59/°4 2


https://doi.org/10.12677/sd.2025.155125

WAL BRI B e, ELBEA I RS, X Rl i b A BB X B E,  {H A2 AR Rk £ A P B R i
R, EGEE TR RNE
3.2.3. #HtdERILRTEE RN

DNTIE T RCRESEI DB “ ARARAL ” (2 1] 70 SRR AL, THEEC RO S DB “ AL (1 42 JR) Moran’s
LIR8, S5 R 1 PoR:

Table 1. Global Moran index
#z1. 2BREZEH

F SRR z 18 p fH

2022 0.378415 3.51547 0.000439
2020 0.330517 3.110591 0.001867
2018 0.279667 2.713952 0.006649
2014 0.192517 2.034707 0.041880
2010 0.096116 1.176393 0.239438

2014 4 5] 2022 41 Moran’s 1 55T 90% 1 B KT, i3I 1) By SO FUBIX HhHL
BUL” (075 15 AGAEAE — S (A HEEYE . 2010 4598 2022 LRI, SOAESEHE X B “JERML” (94 5 252246
WORIUELE LTRSS . X KR TE R, BRSO B < ARG 77 4 L ISR
RO, EPARRR R e B 0 X SR BRI 0 X SR 75 ) _L B T 0, T AR B WL

2 SR PR R KRS W 325 e 5 S I B “ JARAL” (7 ST A L 6. 4 R 3¢
HERB X B “IRML” BT DA - SRRV - RN, JFE A MK - AR,

[ 1Not Significant

1 High-High Cluster
W High-Low Outlier

Il Low-High Outlier

1 Low-Low Cluster

Figure 6. Spatial agglomeration distribution of “non-grain” in the Beijing-Tianjin-Hebei
region from 2010 to 2022
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Table 2. Parameters of the migration of cultivated land in the Beijing-Tianjin-Hebei region from 2010 to 2022
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Figure 7. The centre of gravity and spatial distribution of non-grain cultivated land in the Beijing-
Tianjin-Hebei region from 2010 to 2022
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