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Tab. 1 Distribution of the three functional grain areas in China
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their driving mechanism analysis framework
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Fig. 2 Spatial distribution of non-agricultural level during 1980-2020
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Fig. 3 Spatial distribution of non-grain during 1980-2020
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Tab.5 Non-agricultural and non-grain status in China's three functional grain areas

2 AKX 1980—19904E  1990—20004F 2000—2005 4F 2005—20104F 2010—20154F 2015—20204F

et F X 245.94 192.10 67.70 61.10 57.09 43.66
(ff) FHX 158.33 128.86 42.67 51.67 33.19 25.22

R ERE S 272.91 192.47 64.05 67.12 67.56 55.33

JEHAL F X 21.28 25.10 29.42 28.69 25.70 11.90
i /E;ﬁ FHIX 21.08 29.45 35.11 37.03 35.77 20.25

PR TA X 17.55 23.72 28.93 31.85 30.53 17.02
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Fig. 4 Spatial agglomeration of non-agricultural and non-grain in China's counties during 2015-2020
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EILCARRALH o SF T AR Y L BRI B i o AR AL ANARARALAE 2000 4FF1 2010 4F )5 2
B 23 6] A S8 s B g (3R 6), RWIMAE A i AR R AR AL L 15 3 T 2%
fift . Moran's I{EFTA B BefEp < 0.05 B RFMEACE ERZFE, WAL RIS
[T G A2 o — e . XK 5 2Ol R s A 4 7 %8, SRIUCE N Zs& A
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Tab. 6 Moran's I of the spatial distribution of non-agricultural and non-grain in China from 1980 to 2020

E sy Ay Moran's / VA P
et 1980—1990 4F 0.22 85.08 <0.001
1990—2000 4F 0.22 87.67 <0.001
2000—2005 4F 0.21 80.15 <0.001
2005—20104E 0.22 86.32 <0.001
2010—2015 4 0.16 61.77 <0.001
2015—20204F 0.19 73.34 <0.001
AEARAL 1980—1990 4F 0.18 69.75 <0.001
1990—2000 4F 031 120.13 <0.001
2000—2005 4F 0.29 112.64 <0.001
2005—20104E 0.23 89.98 <0.001
2010—2015 4% 0.22 85.26 <0.001
2015—2020 4 0.22 86.12 <0.001
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B2 P/NEEE Gk B, AR LA A B A T E Y 0.48 %/a. HH A IR £ BFh R
3 EL AR AR AL B K AR A 51K 5.21% F111.98%, 2000—2010 4F 4> [F JE M b fa 3o (il ok
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Fig. 5 Spatial distribution and kernel density curve of non-grain trend in China during 1980-2020
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Tab. 7 Non-agricultural and non-grain trends

HABMRAC P W AF AR AR S0 A S eAh, ih
2 W (1 It G 1) 1] A 4 RS 5 T BRI 1T
TR L 7R B R 9 S5 PR S ik
JEI/N

MR E KR E, REF™X,
TFE A DX B S A DX AR A S B
55 PG i AR fp B, A ThREIX R
WAL A EHEES (KT,
1980—2020 4F- =3 7= X E AR Ah 7F 2 ek 2% |

in China's three functional grain areas

, , 1980—  2000—  2010—
KB R 20004F  20104F  20204F
deqefl FFEIX 21.91 6.44 5.04
(km?/a) FEHX 2.92 472 14.36
FERETIX 6.19 6.60 23.43
|2 FrEIX 0.34 -0.43 0.41
(%o/2) X 0.74 0.03 0.61
FERETIX 0.63 0.46 0.46
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Fig. 6 Spatial distribution and kernel density curve of non-agricultural trend in China during 1980-2020
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Fig. 7 The impact of various factors on China 's non-agricultural and non-grain from 2000 to 2020
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Fig. 8 The interaction of various factors in China's non-agricultural and non-grain in different periods
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Dynamics and driving mechanisms of cultivated land
at county level in China

ZHANG Jie"?, LIU Yujie"?, ZHANG Ermei"?, CHEN Jie"*, TAN Qinghua"’

(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: The land conversion processes concerning non-agricultural and non-grain production
areas have prominently decreased arable land availability, which substantially impacted grain
production capacity and threatened national food security. Thus, it is critical to establish a novel
scientific approach to identify spatio-temporal evolution patterns of land conversion and its
influencing factors in different stages. This study evaluates the evolutionary characteristics of
non-agricultural and non-grain fields by constructing a comprehensive index system that
considers factors like cultivated land resources, social and economic conditions, and farmers'
subjective perspectives, using a county as the basic research unit. For a comprehensive
analysis, a geographical detector model was utilized to quantify driving factors in different
stages. The results indicated spatial clustering effects for non-agricultural and non-grain fields
throughout China, particularly in the eastern region beyond the "Hu Huanyong Line". Further
analysis revealed a spatial pattern for non-grain conversion phenomenon was more intense in
the southwestern than the northeastern fields. Over the past four decades, non-agricultural
fields recorded an area expansion, but the year-wise area increase was gradually reduced, while
non-grain areas exhibited a "growth-stable" change pattern. Although progress in non-grain was
less in primary producing areas over the last 40 years, an increase of 1.49 times and 1.33 times
was recorded from 2010 to 2020 in PSB (production and sales balance area) and Mrt
(marketing) areas, respectively. Compared to the period 1980-2000, the rate of non-agricultural
conversion in primary producing areas decreased by 77% during 2010-2020, while the rate of
non-agricultural conversion increased by 1.63 and 4.65 times for PSB and Mrt regions,
respectively. Based on these findings, this paper puts forward suggestions, such as setting
control rules and subsidy mechanisms according to area classification, promoting control
policies based on regional considerations, strengthening dynamic monitoring and risk warning,
as well as enhancing supervision and assessment.

Keywords: non-agricultural; non-grain; dynamic evolution; geographic detector model; driving
mechanism; county scale



