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Abstract: The continuous development of urban technology presents an opportunity to enhance
the general competitiveness of cities and improve people’s quality of life by integrating cutting-
edge information technology and data-driven healthy city construction and governance. Big data
resources and intelligent application scenarios reflecting residents’ activities have enriched the
development trend, providing new data resources and technical support for scientific understanding,
observation, and comprehensive analysis of urban health from multiple scales. In this regard,
future planning, design, construction, operation, maintenance, and governance of healthy cities
require multi-scale urban health research from the perspective of residents’ activities. This includes
scientific understanding of complex mechanisms of multi-scale urban health with multi-source data
related to residents’ activities and providing scientific basis and quantitative analysis methods for
intelligent planning and governance of healthy cities. It also includes supporting the application of
urban information technology for the intervention of multi-scale health with a view to human health
and ensuring the effective development and rational utilization of urban data resources with a value-
oriented approach to human health.

This paper explains the concept of multi-scale urban health and its association with residents’
activities, introducing the connotation of urban multi-scale health, the association between residents’
activities and multi-scale health, and the emergence of related big data. As the concept of multi-scale
urban health continues to expand and improve, multi-disciplinary, multi-scale, multi-dimensional, and
multi-system urban factors play an increasingly important role in the construction of urban health.
Additionally, the promotion of smart city construction and technology application, as well as the use
of multi-scale urban health data based on residents’ activities in urban planning, has led to a deeper
analysis and research of the characteristics of residents’ activities on a multi-scale level. In this context,
it is necessary to analyze and study the factors affecting multi-scale urban health and residents’ activity
characteristics. The fusion calculation of urban health data is also necessary and important.

Therefore, based on the theoretical and data resources, this article further introduces the data
use, computational methods, research findings and application scenarios of multi-scale urban health
analysis at three spatial scales: location, community, and city. The main ways of data-driven urban
health in light of the development trend of urban information technology and the complex problems
facing future habitat construction are also outlined. Multi-scale health research presents different
research methods and focuses, involving various urban spatial data, residents’ activity data, and data
collection methods. At the location scale, multi-dimensional perception and data integration of local
space are realized based on sensor monitoring, geographic location services, and other methods. With
the support of community spatial units and social organizational forms, community health records
establishment, data crowdsourcing, and community participation can be carried out at this scale,
thereby analyzing community residents’ activities and spatial multifaceted factors from a relatively
micro perspective. At the urban scale, factors such as urban heat environment, air pollution, building
density, and social economy within and between cities are taken into consideration, and the mobility
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of residents within and between cities provides important clues for urban health, especially in epidemic response research. Overall, the location scale
involves fewer factors and a smaller spatial range but has the strongest intervention; the urban scale allows for more extensive and comprehensive analysis
but has rather low intervention. Therefore, data calculation at these three scales is suitable for different health research and scenarios, and when conducting
data fusion and calculation analysis, their targeted problems and suitable ranges should be identified.

Facing the problems of neglecting the human scale and lack of data fusion in current urban health research, this paper further explores the pathways of
data-driven urban health. By combining multiple digital technologies, integrating multi-scale analysis methods, and promoting multi-subject implementation
participation, the fusion of multi-source and multi-scale data in urban health research and computational analysis is promoted to guide future urban health
research and human settlement construction.

The aim of this article is to provide guidance and suggestions for future urban multi-scale health enhancement and high quality development. Overall,
the data fusion analysis based on the concept of multi-scale urban health of residents’ activities is not only of great theoretical value to the science of habitat
environment but also of practical significance to guide the all-round and whole-cycle health development of intelligent and healthy urban habitat planning,

construction, and governance in China in the future.
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Fig.1 the determinants of health and well-being in cities
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Tab.1 urban health studies based on residents’ activities
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