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The influence mechanism of multi-dimensional physical
environment interaction in the waiting hall of high-speed
railway stations on passenger satisfaction
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Abstract: The environmental quality of the waiting hall of high-speed railway stations significantly affects the
travel experience of passengers. To explore the influence mechanism of the interaction of multi-dimensional

physical environments in the waiting hall of high-speed railway stations on passenger satisfaction, this study
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takes typical high-speed railway stations in different regions of China as samples and combines on-site

measurement with questionnaire surveys. The system collects multi-dimensional physical environment

parameters such as temperature, humidity, noise, illuminance, PM,;, and CO, concentration, as well as

passenger satisfaction data based on seven subscales. By means of factor analysis, four common factors, namely

thermal environment, acoustic environment, light environment and air quality, were extracted to construct a

multiple linear regression model. The contribution weights of each dimension to satisfaction were quantitatively

analyzed, and the key influencing factors were determined in combination with the correlation test. The research

results show that the influence of thermal environment and air quality on the total satisfaction is the most

significant, while the influence of acoustic environment and light environment is relatively weak. The

accumulation of thermal radiation caused by the skylight design is the main reason for the reduction of thermal

comfort in the waiting hall. The noise in the waiting hall generally exceeds the standard. The increase of CO,

and PM.,; will significantly reduce satisfaction. Research indicates that optimizing temperature control,

enhancing ventilation efficiency, reducing particulate matter concentration, and adopting acoustic treatment

measures are key strategies for improving passenger satisfaction.

Keywords: physical environment; passenger satisfaction; high-speed railway station waiting hall; factor

analysis; multiple linear regression
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Table 1 The distribution of the surveyed high-speed

railway passenger station areas
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Table 2 Coverage of measuring tool models and parameters
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Table 3 Measurement data of indoor environmental

parameters in high-speed railway passenger stations
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Fig.1 Box plot of light, noise, PM, ; concentration and CO, concentration data at each site
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Table 4 Comparison of the relationship between the top skylight and the indoor thermal environment distribution
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Table 5 Measurement and calculation data of acoustic

environment at different stations
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Table 6 Light environment standard of waiting room
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Table 7 Satisfaction statistics of the questionnaire on

physical environment factors of high-speed railway stations

E I

i 4 WA MR X MR I FSREN
FHRPEE  5.19 5.19 5.31 4.25 550 5.00 5.50
FRbsE  4.79 5.00 4.92 4.54 5.25 4.17 4.58

FPRP IS 5.25 5.00 5.50 5.00 4.33 5.25 6.50
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Fig. 2 Scatter plot of the relationship between subjective satisfaction and objective data of physical factors
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Table 8 Regression analysis coefficients of the four sub-

items on total satisfaction with the physical environment
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Table 9 Spearman correlation analysis between total physical environment satisfaction and each factor
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