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Abstract: The spatio-temporal stratified heterogeneity of landscape pattern is an important representation of the spatial
structure and functional evolution of the land. Revealing the characteristics and driving factors of spatio-temporal
differentiation of landscape is the basis for constructing a harmonious national spatial planning. Taking Qilu Lake Watershed
in Yunnan Province as an example, the land use change was quantitatively analyzed based on remote sensing images in 2002,
2010 and 2018. The landscape pattern indices were selected to characterize the spatio-temporal heterogeneity of landscape
fragmentation. A comprehensive index describing landscape fragmentation was then constructed. We further investigated
the relationship between landscape fragmentation and multiple natural and human factors with combined field surveys and
geodetectors. The results show that all types of land have undergone varying degrees of change, the total area of forest land,
water, and other land decreased during the period 2002 to 2018. An increase and slight increase were found for construction
land and farmland respectively. The landscape of Qilu Lake watershed was developing towards fragmentation. This trend
displayed a certain spatial-temporal differentiation characteristic in different districts. In general, the factor with the strongest
explanatory power for landscape fragmentation was elevation, followed by human activity intensity, land use type, aspect,
and slope. The interaction between driving factors aggravated the spatial stratification of landscape fragmentation.

Key words: national spatial planning; spatio-temporal heterogeneity; geodetectors; landscape pattern; driving factors; Qilu
Lake watershed
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