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Spatial and temporal characteristics of taxi operation
based on multi-source data
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Abstract: This paper integrates the operational trajectory data of conventional taxis and ride-hailing order data, aiming to analyze
the operational spatiotemporal characteristics of the two types of taxis. First, a standardized data processing procedure for ride-
hailing and conventional taxis is proposed. Additionally, 28 indicators are introduced from three perspectives—service provision,
supply-demand, and operational profitability—to analyze the spatiotemporal characteristics of taxis. Using the taxi data from
Shanghai as a case study, the temporal characteristics are analyzed daily, hourly, and peak hours. The spatial characteristics are
analyzed from three spatial dimensions: citywide, inter-administrative districts, and district. The results show that the operational
efficiency of ride-hailing cars is generally higher than that of conventional taxis. Regarding temporal characteristics, both
conventional taxis and ride-hailing cars exhibit distinct peak hours in the morning and evening. The competitive pricing advantage of
ride-hailing cars is most evident during off-peak and nighttime periods compared to conventional taxis. As for spatial characteristics,
the hotspots of activities for both conventional taxis and ride-hailing cars are primarily concentrated in the central areas of Shanghai.
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Fig.1 Data processing process
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Fig.2 Statistical indicator toolbox
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Table 1 Index calculation table
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Fig. 3 Radar chart of supply and demand indicators between

cruising taxis and ride-hailing cars
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Fig.4 Average per-vehicle passenger mileage of cruising taxis and

online car-hailing vehicles on weekdays and weekends

T/ INBS SO 2 R ) 24 B 2 18 3 FLRR A A D[R]
5,855 N P2 ZE A LR ) AR A A B I 1 R 0
584, BB E R WA EHREAE, FoEg
PRAE 8 : 00-9 : 00, M s HBIAE 17 © 00-18 : 00,
) /N I Y BRAE 20 = 00-21 : 00, B K |- W 2 42
A AR T4, MY TAEHTE 7 + 00-
8: 00 AMBMINE, /N FIETAEH, KiFE T
fE HFEETAE B tefcEzin

Es5 SMREEMNAEEHREBERETN
Fig.5 Variation of hourly average per-vehicle passenger mileage of
cruising taxis and online car-hailing vehicles on weekdays

and weekends
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