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Abstract Understanding the driving mechanisms of the temporal and spatial evolution of cultivated land resources
in the Black Soil Region of Northeast China and its spatial effects is important for the protection and utilization
of black soil cultivated land. Based on the annual remote sensing data on land use and county-level statistical
data of the Black Soil Region of Northeast China from 1990 to 2022, this study uses the Centre of Gravity Migration
Model, Transition Matrix Method and Spatial Panel Regression Model to explore the driving mechanisms and
spatial effects of the spatial and temporal evolution of cultivated land resources in the region. The results indicate

that The total area of cultivated land resources in the Black Soil Region of Northeast China has shown a M-shaped
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upward trend with cumulative growth of 1 067 700 hm? (representing a growth rate of 2. 39%) since 1990, among
which, the centre of gravity of cultivated land in the northeast black soil region has continuously shifted towards
the northeast. Regions with increased cultivated land resources are primarily located in the Greater Khingan
Mountains, the Lesser Khingan Mountains, the Sanjiang Plain and the Changbai Mountain region, while regions
with decreased cultivated land resources are primarily located in the Liaohe Plain and Songnen Plain.
Additionally, changes in cultivated land resources are positively impacted by annual precipitation, industrial
structure, and black soil protection policies, while average annual temperature, slope, night-time light index,
and total agricultural machinery power have a negative impact. Socio-economic factors have a significant spatial
spillover effect on cultivated land in neighbouring counties. Among these factors, per capita GDP, industrial
structure and black soil protection policies have a positive effect; meanwhile, the night light index and total
agricultural machinery power have a negative effect. Based on this, the study puts forward three policy

recommendations as follows: timely adjustment of regional crop structures, accelerated construction of high-
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standard cultivated land, and strengthened policy guidance on black soil protection.
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Table 2 Descriptive statistics of variables
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Fig. 4 Transfers in and out of farmland resources in tthe Black Soil Region of Northeast China
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Fig. 5 Change intensity in farmland resources in the Black
Soil Region of Northeast China, 1990-2022
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Fig. 6 Spatial correlation changes of farmland resources in the Black Soil Region of Northeast China
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of Northeast China
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Table 3 Spatial effect model estimation results
T A 71 )5 Panel regression
A A A i A~ B
R I fe 2 i 1] [ 52 27 SDM #5i # SDM %5 [ i Ji5 5
Variable Without controlling Controlling SDM model SDM space lag term
individual and time  individual and time
effects effects
AR —2.93™ —2.717 —2.91™ 2.55"
Average annual temperature (—7.15 (—3.42) (—2.65 (2.18)
AR OK —0.06™ 0.00™ 0. 00" —0.01"
Annual precipitation (—10.61) (3.14) (1.77) (—1.86>
W —5.617 —8.21 —15.13" 38.15™
Slope (—14.47 (—1.67 (—2.52) (4.13
AF¥GDP —4.59™ 0.27" 0.03 2.60™
GDP per capita (—10.27 (2.79 (0.22) (5.1D
7L S5 H 2.10™ 1.23™ 1.017™ 1.86™
Industrial structure (2.73) (6.46) (7.72) (3.80)
LAPIP iR —6.58" —0.68™ —0.36™ —1.25™
Night light index (—14.23) (—10.33 (—3.8D (—3.84)
BB 1.16™ —0.08™" —0.05™ —0.15™
Total power of agricultural machinery (30.73) (—7.67 (—5.42) (—3.70
RO BUR 15.19™ 2.607" 2.51 1.08
Black soil protection policy (20.61D) (7.26) (11. 15 (0.62)
FURIL
e . 6 076 6 076 6 076 6076
Observations
R’ 0.53 0.99 0.15 0.15

TE AR5 B A o AR ), 6 TR AR . "P<<0.10,7P<C0. 05,""P<<0. 01, A,

Note: The values in parentheses are ¢ values, ‘Yes’ means control, and ‘no’ means no control. "P<0.10, “P<C0.05, "P<C0.01. The same

below.
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Table 5 Robustness test results
3 i 408 AT A T 4 5 5415 3T A 1 A B
A B 3rd order proximity weight matrix 5th order proximity weight matrix
Variable RN ] 422 280 ¥ A B IF] 42 280 B YA
Direct effect Indirect effect Total effect Direct effect Indirect effect Total effect
A R
: R | —0.50 0.61 0.15 0.09 —0.37 —0.27
vera nnua
crage annu (—1.02) (1.23) (0. 28) (0.10) (—0.40) (—0.58)
temperature
AR K B —0.00 0.00" 0.00 —0.00 0.00" 0.00
Annual precipitation (—0.25 (1.86) (1.7D (—1.0D (1.85 (1.3
W g —0.00 —0.00 —0.00 0.00 0.00 0. 00
Slope (—0.0D (—0.04) (—0.03) (0.00) (0.00) (0.00)
A GDP 0.04 1.10™ 1.14™ 0.14 0.96™ 1.10™
GDP per capita (0.39) (7.49 (6.50) (1.30) (4.81) (5.09)
AL g Ry 0.79™ 0.95™ 1.75™ 0.94™ 1.57™ 251"
Industrial structure (7.18) (4.66) (6.84) (8.29) (5.92) (8.08)
R ALET G £ —0.25™ —0.59™ —0.84 —0.25™ —0.55™ —0.80™
Night light index (—3.43) (—5.2D) (—5.49) (—3.15 (—4.22) (-4.69)
f?iﬁ‘z‘j}j} ; —0.02"™ —0.03™ —0.05™ —0.00 —0.07"™ —0.07"™
wer
O POWEr ot (—2.77) (—3.49) (—4.67) (—0.30) (—5.16) (—5.18)
agricultural machinery
Bli}ifﬁﬂj (fi.on 2.55 3.16 5.71 2.34 2.85 5.18
i sort protectt (12.94) (7.83) (11.18) (11.59 (4.35) (6.94)
policy
A A 8] 7 500 . o o o o o
Individual fixation effect = = = = = =
P (71 1 2 2550 = = = - - =
Time fixation effect
pUARIIL
M= . 6076 6076 6076 6076 6076 6076
Observations
R’ 0.20 0.20 0.20 0.31 0.31 0.31
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