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Container Truck Parking Demand in Container Ports Based on Vehicle Operation Processes: A
Case Study of Xiamen Port

WANG Yongqing, ZENG Lirong, CHEN Ruowei, LIU Yanchang

(Xiamen Land Space and Transport Research Center (Xiamen Planning Exhibition Hall), Xiamen Fujian
361012, China)

Abstract: The shortage of parking spaces for container trucks is a common issue in container ports. How-
ever, there is no unified industry standard for categorizing or calculating parking demand, and significant
variation exists in operational practices across port cities. Based on a vehicle operation process-based ap-
proach, this paper investigates the specific stages and sources that generate parking demand; characterizes
parking patterns at each operational stage according to vehicle activity features; and subsequently develops
a method for parking demand estimation. Three types of parking demand are identified in container ports:
(1) short-term parking during daytime operations before entering into container yards or terminals for in-
spections and documentation checks; (2) idle-time parking during daytime operations when trucks await
cargo loading after completing one job and before commencing the next; and (3) overnight parking for ho-
teling when drivers are off-duty and trucks are not in operation. The first type is addressed through on-site
ancillary parking facilities, with demand size controlled via confirming allocation standards; the second
and third types correspond to public parking needs, with the former calculated using a demand logic-based
estimation method and the latter—often overlooked—determined by truck fleet size and nighttime parking
ratios. For Xiamen Port, the results suggest optimal parking facility standards of 0.4 spaces per 10,000 TE-
Us at terminals and 3.87 to 6.19 spaces per hectare at off-dock empty container yards. Nighttime parking
demand is approximately 1.4 times higher than daytime demand. Upon verification, the proposed calcula-
tion framework offers a more precise and practical reference for planning container truck parking facilities
in port cities.

Keywords: static traffic management; container ports; container trucks; parking demand; vehicle operation
process; demand estimation method; Xiamen Port
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Fig.1 Import and export container flow composition at Xiamen Port
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Fig.2 Container truck operation process
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Fig.3 Comparison of 24-hour vehicle volume between Xiamen Port

and Shenzhen Port
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Fig.4 Schematic layout of the three types of parking facilities
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Fig.7 Hourly container truck arrival statistics at an empty container yard (one-month sample)
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Fig.9 Calculation process for public parking spaces needed during

daytime operations
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