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Table 1 Definition and descriptive statistical analysis of explanatory variables
A TE S PME WEE S RME wRKAME SHE
Variables Definition Average Variance Minimum Maximum References
MR BUR 75 Sl - M R
Land transfer policy (2014 2 {iI=0; 2014 4 K LLfE=1) 0-50 0-50 0.00 1.00
b5k LAE R TR EA/10*hm? 1.05 4.12 0.00 67.55 [3,20]
X 35k A= H A A 7
%ej;ionalfﬂ rfsf HEBH D 5 B GBI o BB 10" hm? 0.62 0.45 0.01 2.67 [3,20]
AFSIEBE MR SR AT A/ 10 hm? 2.50 420 0.00 55.16 [3,20]
TEWRTAR &5 b (P THI ARk 2 S THT ) < 100% 36.78 14.85 12.55 79.88 [3]
x'%ﬂkélz;ﬁ%ﬂ‘rﬁiﬂ AN & B — LI/ X A P A % 11.01 5.93 0.28 33.89 [17, 18]
Agricultural production &
management ) R FR Al AN
E[EI 1-— = 2 1100% 62 29. . 1
e ( PR EJX 33.6 9.96 0.00 67.19 [30]
FeK WAL T N AR 7K 2/ mm 1017.57 48521 329.95  1987.96 [24]
47 R B i WL E AR AR 1) i/ C 14.44 5.72 3.31 25.17 [24]
Characteristics of e W5 5 70 B s R 1) P 39 4E km 0.55 0.66 0.00 2.83 [17-19, 24]
cultivated land o )
I E HF T2 00 P B ST SR () 1.69 1.37 0.06 5.54 [17-19, 24]
AN FI BT AR B AR A RS N D8R/ (hm? A7 0.35 0.29 0.07 1.83 [17-19]
X3 S 7K GDP X A P BB T AT 2.10 1.91 0.07 11.12 [17,18]
Regional development level Wiz B T/58 A T1)x100% 56.14 13.39 28.24 89.60 [20]

Ve G N AETE, BEBEIAR S EL L A E S b BEK. AR R SRR AISBRRIIAR SR R R IG AZSR B RO RBHE A (B

GDP HUH B R0 B AR

Note: In order to avoid endogeneity, the proportion of irrigated area, the proportion of added value of primary industry, precipitation, temperature, elevation, slope and
cultivated land per capita were all adopted first-order lag terms. Ecological conservation mainly includes conversion of cultivated land to forest (grass), and the natural

logarithm of GDP is incorporated into the model.
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b. Provincial scale
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Note: This map is made based on the standard map download from the standard map service website of the Ministry of Natural Resources. The boundary of the base map
is not modified. Data for Hong Kong, Macao and Taiwan are temporarily unavailable. PD, Patch Density; LSI, Landscape Shape Index; Al, Aggregation Index. Same as

below.

B 1 B F I LI5S 8 A

Fig.1 Spatial distribution of landscape fragmentation indices of cultivated land in China
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Fig.2 Temporal changes in the average value of landscape
fragmentation indices of cultivated land in China from
1990 to 2020
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Fig.3 Proportion of counties with significant changes in
landscape fragmentation indices of cultivated land and overall
trends by province
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Table 2 Number and proportion of counties with changes in
landscape fragmentation indices of cultivated land in China

5 H 2004—2013 2014—2020
Item PD LSI Al PD LSI Al
sy, HB 1964 2008 2069 1648 1595 1113
Significant change  Eppe, 7348 75.12 77.40 58.11 5624 39.25
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Fig.4 Trend and significance of cultivated land landscape fragmentation indices at county level in China from 2004 to 2013
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Fig.5 Trend and significance of cultivated land landscape fragmentation indices at county level in China from 2014 to 2020
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Spatiotemporal characteristics and influencing factors of landscape
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Abstract: Cultivated land fragmentation has been widely known as one of the key limiting factors for cultivated land use
efficiency, as well as agricultural modernization and transformation in China. Since 2014, much effort has been made to
encourage the transfer of land management rights for the less cultivated land fragmentation, even for the cultivated land at a
moderate scale. Most studies have also been conducted at the local or regional scales. However, only a few studies are focused
on the fine-grained changes in cultivated land fragmentation from a national perspective. It is still lacking in the
implementation effect of land management right transfer policy on the cultivated land fragmentation. In this study, a systematic
analysis was made of the temporal and spatial variation characteristics of China's cultivated land fragmentation from 1990 to
2020. The influencing factors were also identified near the implementation of the land transfer policy (2008-2020). The
long-term land use data was selected to supplement the landscape pattern index, trend analysis, and dynamic panel model. The
cultivated land fragmentation was roughly divided into ownership fragmentation and landscape fragmentation, in terms of
connotation. The landscape fragmentation of cultivated land (CLF) was then used in this case. The results showed that:
1) China’s CLF presented a distribution pattern of low in the plain and basin areas, and high in the mountainous and plateau
areas. Specifically, the CLF was relatively low in the Northeast Plain, the Huang-Huai-Hai Plain, the Middle and Lower
Reaches of the Yangtze River Plain, as well as the Sichuan Basin, Junggar and Tarim Basin; while the cultivated land in the
transition zone of the second and third-level topographic steps, as well as the Loess Plateau, Yunnan-Guizhou Plateau, and the
Southeastern Hills, was relatively fragmented. 2) China’s CLF generally showed a changing trend of
continuous-improved-fluctuating fragmentation from 1990 to 2020. Specifically, the overall cultivated land showed a trend of
landscape fragmentation from 2004 to 2013. More than 70% of the counties showed a significant increase in the PD/LSI or a
significant decrease in the Al, which were concentrated in the Huang-Huai-Hai Plain, the Middle and Lower Reaches of the
Yangtze River Plain, the Sichuan Basin, and the Guangdong-Guangzhou region. However, 70% of the provinces improved the
landscape fragmentation of cultivated land from 2014 to 2020. Spatially, the counties with the improved CLF (that is, the
counties with the significantly reduced PD and LSI, but increased Al) were mainly located in the transition zone of the second
and third-level topographic steps, the Loess Plateau, northwest Xinjiang, and the Guangdong-Guangzhou region. 3) The land
transfer policy significantly reduced the CLF. In addition, some important factors were the regional land use change,
non-grained utilization of cultivated land, slope, and irrigation conditions. The spatial-temporal variation characteristics of
CLF in China on a nationwide scale revealed the impact of land transfer policies and other factors on the CLF. The finding can
provide a new research paradigm for the changes in the regional CLF and different land use/ecosystem types.

Keywords: land use; spatial distribution; dynamic models; cultivate land fragmentation; landscape pattern index; trend
analysis; land transfer
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