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Abstract: Rapid urbanization has changed people’s traditional living habits. Non-communicable
diseases (NCDs) attributable to lack of physical activity (PA) threaten public health. Scientific
selection of the types and amount of PA are important to reduce NCDs’ effects. Considerable
evidence has shown the association between PA and the built environment according to
the social ecology model. Urban green spaces (UGS) and recreational infrastructure (RI)
are important for PA, and provide residents not only pleasant outdoor exercise spaces, but
support a variety of medium and vigorous intensity physical activities (MVPA). This study
defines UGS and RI jointly as PA spaces that allow residents to engage in recreational MVPA,
including parks, forests, sports venues, and community PA facilities. These spaces’ supply-
demand balance (SDB) influences the level of PA directly. Nevertheless, previous studies
have seldom addressed ways to arrange the UGS and RI as an integrated system to explore
the SDB and ways to identify the effect of UGS and RI’s different SDB on PA. Therefore, this
study’s goal is to explore the features and differences in PA spaces’ SDB, which can provide
new ideas for healthy city planning, as well as compensate for the deficiencies of existing
research systems, planning practices, technology, and methods, which is of great significance
to the perfection of theoretical systems, spatial planning, and the promotion of public health.
Based upon the “NCDs—PA—SDB” relation, this study constructs a space supply-demand
indicator system, including UGS’ environmental quality, accessibility, and walkability, and
RI’s scale, accessibility, and equity. Then, taking Gongshu District, Hangzhou as a case, it uses
the Gaussian-based two-step floating catchment area, centralization index, and other methods
to evaluate spatial SDB’s features. Further, it uses bivariate local Moran’s I to explore the SD
pattern under the elderly and adolescents’ demands. The study elaborates three main elements
of contents on the community scale: the SDB forms three dimensions, including UGS, RI, and
PA spaces; spatial SD’s different effects on PA; the pattern characteristics of spaces and certain
groups of people. The results showed that: 1) Different SDB spatial types differ, and the spatial
indicators also lack high synergy. PA spaces’ SDB is not high, and a mismatch also exists in
their SDB, with higher SDB values in the south and north, and lower values in the east and west.

High SDB communities are distributed near ecological parks, sports spaces, and waterfront
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spaces; 2) Spatial polarization exists. Northern communities’ UGS have the highest SDB value, while those in the south have the highest RI value,
and 3) Although the supply and demand are balanced, the spaces do not satisfy certain groups of people. The spaces that have typical SDB features
have different effects on the elderly or adolescents’ PA level. It is suggested that space optimization should be carried out by matching people and

spaces, adding sports facilities in UGS, integrating UGS and RI, and sharing space to provide a new perspective to promote public health in urban

planning.

Keywords: Physical Activity Space; Urban Green Space; Recreational Infrastructure; Supply-Demand Balance; Spatial Optimization
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Fig.2 the relationship between physical activity space supply-demand elements and PA attributes
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