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Fig.2 Kernel density distribution of cultivated land in Guizhou Province from 2000 to 2018
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Fig.3 Spatial distribution of cultivated land in Guizhou Province from 2000 to 2018
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Fig.4 Lorenz curve of matching cultivated and land resources in
Guizhou Province
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Fig.5 LISA aggregation map of cultivated land resources
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Fig.6 Spatial pattern of cultivated land dynamic evolution in
Guizhou Province from 2000 to 2018
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Fig.7 Spatial distribution diagram of variation types and amplitude of cultivated land area from 2000 to 2018
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Fig.8 Variation of cultivated land area from 2000 to 2018
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Table 2 Variables and indicators of spatial distribution and spatio-temporal evolution of cultivated land in Geo Detector

R T T o 2000 4 2010 4F 2018 4F
Driving factors Calculation method Classification q i pfa g1l p i g8 pfa
g value  p value q value p value q value p value
A E Population ArcGIS it 4 it 9 0.441 2 0 04115 0 0.3559 0
GDP a, ArcGIS it 41t 9 0.266 7 0 0.3659 0 03188 0
M % £ Road network density a; DEM {HAE s 9 0.190 4 0 0.201 0 0 0.1828 0
FF k58 % Development intensity ay ArcGIS & geit 9 0.1126 0 0.136 7 0 0.146 6 0
[%7K Precipitation as ArcGIS & Gt 9 0.050 3 0 0.062 6 0 0.097 3 0
S Air temperature ag ArcGIS HH& 4t 9 0.113 5 0 0.1313 0 0.129 6 0
FHIPE Average gradient a; ArcGIS 3B 7y Bt Gt 9 0.159 7 0 0.166 4 0 0.158 8 0
MO AZ AR Ground relief ag ArcGIS L &4t it 9 0.068 8 0 0.064 7 0 0.061 1 0
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Spatio-temporal evolution of cultivated land and analysis of influence
factors in karst mountainous areas
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Abstract: Cultivated land is a valuable ecological resource to ensure food security and high-quality development of the
national economy. Therefore, the temporal and spatial evolution of a cultivated land and its influencing factors have become a
critical way to improve the quality of agricultural development, and facilitate the sustainable use of a cultivated land, finally to
promote the revitalization of rural industries in karst mountainous areas of southwest China. However, less previous studies
focus on the coupling effects of cultivated land and socio-economic development, as well as the spatial heterogeneity of
influencing factors. There is also a lack of long-term evolution analysis and detection of influencing factors for a cultivated
land in western karst mountain areas at the spatial scale. Taking the cultivated land in Guizhou Province as the research object,
an in-depth exploration of spatial distribution and spatiotemporal evolution were performed on the cultivated land data for the
five periods in 2000, 2005, 2010, 2015, and 2018. The spatial analysis function of GIS was combined with the kernel density,
Lorenz curve, and Geo Detector methods. The area was divided into the grids of 10 kmx10 km, to explore the temporal and
spatial evolution characteristics and influencing factors of a cultivated land in the karst mountainous areas. The kernel density
was used to identify the change in the distribution density of a cultivated land in the mountainous areas. The Lorenz curve was
applied to analyze the balance on the spatial distribution of a cultivated land. Moran index was used to clarify the spatial
agglomeration characteristics of cultivated land area. The dynamics degree of a cultivated land was selected to express the rate
of change in the amount and distribution of cultivated land resources. The transfer matrix of land use was applied to represent
the transformation methods of a cultivated land and other land types. The Geo Detector was used to quantitatively evaluate the
factors and influence intensity that affecting the distribution of cultivated land and the temporal and spatial evolution in the
study area. The results indicated that: The cultivated land resources were found “more in the northwest and less in the
southeast” in Guizhou, showing the unbalanced spatial distribution. The area density was in clusters, with the less total
cultivated land around the provincial capital, ecological vulnerable zones, and karst area. The distribution of cultivated land
within the province was positively correlated to space, where the high-high clusters was similar in natural conditions, while the
most low-low clusters was the typical karst areas or other ecologically fragile areas. At the time scale, the total cultivated land
and density showed a turning point in 2005, and decreased gradually thereafter. From 2000 to 2018, the land use transfer was
mainly outwards to the woodland, grassland and land for construction, with the dynamic changes increasingly intense over
time (slightly calmed at the end). At the spatial scale, the increase and decrease of cultivated land were rather balanced across
the stages, indicating that the decrease in the area was stable, while, the increase reduced from the peak to the bottom, finally
stabilized at a lower position. According to the Geo Detector, the primary influencing factors for the spatial distribution of a
cultivated land in Guizhou were the population and GDP, whereas, the secondary factors density of road networks and average
gradient. The socio-economic factors showed a greater influence than natural factors. A clear understanding can be achieved
on the distribution pattern of cultivated land in the karst mountainous area, while, the temporal and spatial evolution with the
driving factors can be served as a sound reference for the efficient utilization of a cultivated land and sustainable development
of the region. The finding can provide an important guidance for the sustainable development and food security in karst
mountainous areas.

Keywords: land use; cultivated land; Karst mountain area; spatio-temporal evolution; factor detection



