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The Nonlinear Impact of Built Environments Within and Beyond Residential

Compounds on Walking Behavior of Older Adults
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Abstract Against the backdrop of implementing the National Strategy for Responding Proactively to Population Aging, walking has

gained increasing prominence as a travel mode offering dual benefits for health and low-carbon sustainability. However,
existing research has largely overlooked the impact of the built environment within residential compounds, key activity
spaces for older adults, on their walking behavior. Based on survey data from 611 older adults in Chengdu and built
environment data inside and outside residential compounds, this paper employs a random forest model to explore the
nonlinear effects of the built environment on walking behavior. The results indicate that: (1) Block length and road density
within residential compounds significantly influence older adults’ walking frequency, ranking only behind bus stop density
outside the compounds in terms of importance; (2) The effects of bus stop density and block length on older adults’ walking
frequency are generally negative, but this influence becomes insignificant when bus stop density exceeds 76 stops/km? or
block length exceeds 260 m. By integrating machine learning methods, this paper uncovers the complex mechanisms through
which the built environment shapes walking behavior. The findings provide a scientific basis for age-friendly community

planning and the formulation of low-carbon mobility policies.
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Fig.l The socio-ecological model of older adults’
walking behavior
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