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Abstract

Cycling is a phenomenon in urban transportation that has the ability to allocate a specific location at any
moment of time. Accordingly, spatial analysis of bicycle trips can be accompanied by temporal analysis.
Commonly, the use of GIS environment is recommended to display the extent of the phenomenon's spatial
changes. However, in order to apply and display changes over time, it requires the production of other layers
of information. In this study, it is possible to simultaneously display the spatial and temporal information by
tensor concept and tool. Using this tool, the abilities of displaying and analyzing a high volume of spatial
information with the power of temporal resolution are created due to the simultaneous representation of the
information layers. This study tries to investigate the spatial and temporal analyses at the same time by using
the concept of tensor in order to understand how users request Chicago's shared bikes at different times of the
day. In fact, this research analyzes the spatial and temporal distribution of the shared bike trips
simultaneously. In addition, the number of bicycle trips over time, along with the amount of reduction and
increase in trips from different neighborhoods, are studied separately from a spatial point of view. The results
of this study show that the April 2020 coronavirus outbreak in Chicago resulted in a 68.4% decrease in the use
of shared bicycles in the city compared to the same period of time in 2019. A more detailed survey showed that,
the city experienced a 64.3% decrease for the holidays of this month and 72.6% on normal and non-holiday
days. Spatial attitude also shows that in April 2020, the central neighborhoods experienced the greatest
reduction in the use of shared bicycles. In addition, after the spread of the disease, requests to use bicycles

from the same origins and destinations have increased.

Key words: Coronavirus, Tensor, Bike Sharing, Spatio-Temporal Analysis, GIS.

Correspondence Address : Geospatial Information Systems Group, Department of Civil, College of Engineering, Ferdowsi University of Mashhad (FUM),
Mashhad, Iran.

Tel: +98 51 388054430.

Email: etemadfard@um.ac.ir


http://dx.doi.org/10.52547/jgit.10.3.95
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.3.5.3
https://jgit.kntu.ac.ir/article-1-889-fa.html
http://www.tcpdf.org

