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Spatial Layout Optimization on Urban Terminal Express Node Based on GIS

JIA Guo-ling
(School of Business, Xi’ an International University, Xi’ an Shaanxi 710077, China)

Abstract: In order to improve the balance and adaptability of urban express node layout, the analysis
framework of spatial structure of terminal nodes is constructed from the perspective of supply and demand
matching. The end-node Cainiao Courier stations in Xi’ an and Shanghai are selected as the study objects,
the spatial distribution, direction of spatial distribution, coverage of service points and the aggregation of
spatial distribution are analyzed. First, the intersection analysis is used to measure the matching of the node
with the road density and population density. Second, the discreteness of node distribution direction and the
coupling of economic development level are studied by the standard deviation ellipse method. Then, the
overlay buffer and Tyson polygon method are used to count the number of enterprises and houses in the 1 km
service range of a single node to determine the coverage coincidence and non-coverage of a single node.
Finally, the spatial clustering characteristics of nodes and the matching between nodes and residential clusters
are discussed by using the methods of kernel density, spatial autocorrelation and nearest neighbor analysis.
The result shows that (1) the node configuration has a weak match with the population density distribution ;

(2) the distribution of terminal express nodes is directly related to the road density, and it can promote the
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market development of nodes by adding branch roads; (3) the distribution of nodes has obvious discreteness,

which is generally consistent with the distribution of economic strength of administrative regions, but not

highly synchronous; (4) in the coverage area, the number of nodes is highly concentrated, there is overlap

and the residential area is not covered at all, it can be known that the large distribution radius in some areas

is the cause of low efficiency; (5) the spatial multi-core clustering characteristics are obvious, and the

matching degree between supply and demand of Shanghai is better than that of Xi’ an.

Key words: logistics engineering;

distribution ; coverage area
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Fig.1 Spatial structure characteristics of urban terminal
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