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Fig. 5 Analysis of expansion radius(a) and number of tourists(b) in different scenic spots
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Fig. 6 Analysis of the "Hie-Density" and results of extracting the spatial boundary of tourist activity in different scenic
spots (f1, />, f+ and f; represent standard deviation ellipse, minimum bounding, the "Hie-Density" based on kernel density by

traditional method and optimized triangulation, respectively)
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Tab. 3 Statistics of indicators for the circle structure in each level
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A novel method for extracting spatial boundary of tourist
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Abstract: It is of great significance for tourism research to extract the spatial boundary of
tourist activity, especially for optimizing the spatial structure of scenic spots, implementing
boundary control and improving the utilization efficiency. Due to the complexity of tourist
activity, it is difficult to identify the spatial boundary of tourist activity by using traditional
method effectively. The study uses optimized Delaunay triangulation based on hierarchical
clustering algorithm (ASCDT), instead of the points feature, which is dedicated to solving the
problem of inaccurate spatial fitting in kernel density estimation at multi-scale. We analyze the
spatial aggregation characteristic of tourist activity, and build the hierarchy based on concentric
zone theory. Then we analyze the relations in geographic factors by using lots of
spatiotemporal sign-in data, and propose a novel method for extracting the boundary of tourist
activity, which is called "Hie- Density". "Hie- Density" is based on the spatial law of the
expanding distribution. The study explores the macroscopic system evolution by the interaction
of circle subsystems, and proves that "Hie- Density" can be used to discuss the multiple
distribution patterns of spatial activity. According to the law of deviation in curve, it is easy to
identify the optimal spatial boundary of tourist activity, the state of spatial aggregation, the
characteristic of central splitting and the evolution direction of the spatial boundary. The cases
show that the method is applicable to the complex spatial distribution structure. The study
involves different kinds of scenic spots at multi-scales, so as to provide a new perspective and a
novel method for geographical spatiotemporal data mining.

Keywords: space of tourist activity; boundary extraction; concentric zone theory; Hie-Density;
kernel density



