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The Relationship between Night Sky Brightness and the Urban Physical Environment
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Anthropogenic light emissions and atmospheric aerosols significantly reduce star visibility in urban areas, necessitating
a clear understanding of their relationship with the built environment to inform effective dark-sky policies. This study
employs multiscale geographically weighted regression (MGWR) to model the association between starry sky quality
and urban environmental factors, including land use patterns and population density. The results indicate that human
activity-related variables degrade night sky visibility, whereas natural land use and policy interventions can contribute
to its improvement. Furthermore, simulation analyses are conducted to assess the impact of strategic urban policy
measures, identifying locations with high potential for enhancing starry sky quality.

Keywords: Light Pollution, Urban Physical Environment, Multiscale Geographically Weighted Regression
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