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Calculation of Walking Distance Accessibility Range for Urban Rail Transit Stations Based on
Walking Grids

TANG Xiaoyong, CHEN Yilin, GAO Zhigang, LIU Yanlin

(Chonggqing Transport Planning Institute, Chongqing 401147, China)

Abstract: Common methods for calculating the accessible walking distance of urban rail transit stations,
such as buffer analysis and network analysis, have limitations in terms of computational accuracy, spacious
walking space simulation, scenario applicability, and particularly the capability to support planning scheme
evaluations. This paper presents a pedestrian surface that represents urban public walking spaces, assigns
elevation tags to distinguish multi-level walking spaces, and defines connectivity rules. Walking speeds are
adjusted in specific areas, including pedestrian overpasses, ramps, stairs, and signal- controlled intersec-
tions. Walking grids are created with a resolution of 0.1" x 0.1" (longitude difference x latitude difference)
and coded using an 18-digit system. A grid-based search algorithm is proposed, which uses the entrances
and exits of urban rail transit stations as starting points to search and determine the maximum accessible
walking distance within a given distance or time threshold. Taking Chonggqing’ s urban rail transit stations
as a case study, current conditions and planning schemes are evaluated. The results indicate that, due to
constraints such as mountainous terrain and barriers posed by arterial roads and residential complexes, the
10-minute accessible walking distance for Chongqing’ s urban rail transit stations covers only 69% of the
area within an 800-meter buffer zone. The application of this method demonstrates its capability to accu-
rately simulate the implementation effect of spacious walking spaces such as plazas and open residential ar-
eas, as well as terrain altitude variations, multi-level urban road interchanges, and pedestrian crossing facili-
ties.
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Tab.1 Classification of urban public walking spaces and methods

for constructing pedestrian surfaces
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Fig.1 Illustration of pedestrian surfaces in the surrounding area

of urban rail transit stations
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Fig.2 Illustration of elevation settings for urban road interchange areas
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Tab.2 Walking speed and reduction factors for ramp projection surfaces
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Tab.3 Pedestrian crossing speeds and reduction factors at signal-controlled

intersections
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Fig.7 Evaluation of the walkway planning scheme for the Liujiaping Subway Station in Chongging
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