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Abstract: Dockless sharing bicycle is an effective transportation tool to solve the "last mile" traveling problem.
However, when people use it to connect to the subway, there are usually no bicycles available or too much
bicycles accumulated. Therefore, exploring the spatial and temporal distributions of the source and sink of the
dockless sharing bicycles used to connect to the subway and analyzing their influencing factors are of certain
significance to balance the bicycles’ supply and demand. Also, bicycle operating companies can make more
timely and reasonable scheduling based on this. To understand the usage patterns of dockless sharing bicycles
connecting to the subway in different regions, this paper used the K- Means clustering algorithm to classify the
source and sink grids of the sharing bicycles used to connect to Beijing subway stations based on the passenger
flow data at different times, and further used Geo-detector to explore the dominant factors of the spatial pattern.
The results show that: (1) the source and sink grids of sharing bicycles were divided into five categories
respectively, namely high-frequency low-outflow source, high-frequency abnormal source, medium- frequency
low- outflow source, low- frequency high- outflow source, and low- frequency low- outflow source, and high-
frequency low-inflow sink, medium-frequency low-inflow sink, low-frequency high-inflow sink, low-frequency
differential inflow sink, and high- frequency abnormal sink, which describes the spatial and temporal
characteristics of dockless sharing bicycle source and sink; (2) In different clusters, the dominant factors of the
daily average flow values of bicycles were different. Bicycle clusters located in the city center were mainly
affected by location attributes and traffic attributes, while in other clusters, they were significantly affected by
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multiple POIs as well. Besides, in different time periods, the influence mechanism of POI was often different; (3)
For the rate of net inflows (outflows), the dominant factors of the source and sink grids of each cluster were
approximately the same. The lack or surplus of bicycles was mainly related to the distance between the grids and
the nearest subway station or the city center. (4) In terms of the overall source and sink rates, the distance
between the grids and the nearest subway station, and the amount of residential POI were the most important
factors, respectively.

Key words: connection; subway station; dockless sharing bicycle; source and sink; spatial-temporal characteris-
tics; influencing factors; cluster analysis; Geo-detector
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Tab. 2 Information of source grid clusters

X1 AR 57 122.4912 169.7439 77.7105 103.8158 0.1613 0.1473
42 e S U 2 108.0000 306.9000 76.0000 257.0000 0.4681 0.5308
A3 H 152 49.7395 82.8132 34.5855 54.2072 0.2433 0.2107
A4 R 436 0.7239 9.0087 0.4473 5.4759 0.9252 0.6311
xS AL 260 8.6223 14.1738 6.0019 9.4346 0.2393 0.3015
=3 LMEBAER
Tab. 3 Information of sink grid clusters
X1 = IR A 51 162.0667 109.0118 111.5000 72.1863 0.1950 0.2010
E2 ) PR A 204 69.7833 43.6539 45.1691 29.0466 0.2226 0.2193
%3 A A 315 10.3721 1.0838 6.5000 0.5841 0.7965 0.9375
A4 A2 T A 296 6.6987 3.5345 4.0000 2.6436 0.5899 0.0723
®AKS TR AL 1 448.2000 277.6000 347.0000 229.0000 0.2351 0.2049
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Tab. 6 Net outflow rate detection results of each source grid cluster
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Tab. 7 Net inflow rate detection results of each sink grid cluster
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ik
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Fig. 5 OD value dominant factors of each source grid cluster
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Fig. 6 OD value dominant factors of each sink grid cluster
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Fig. 8 Net inflow rate dominant factors of each sink grid cluster
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