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Abstract

The spatiotemporal characteristics of urban functional zones and population activities are im-
portant topics in the field of urban planning. Identifying functional zones and revealing population
activity patterns at a fine scale are of great significance for urban planning and resource allocation.
This study takes the main urban area of Zhengzhou City as the research area, using multi-source
data such as points of interest (POI), road networks, and multi-temporal Baidu heat maps. Kernel
density estimation was employed to identify the distribution of urban functional zones, and spatial
correlation analysis was applied to explore the spatiotemporal aggregation and dispersion patterns
of population activities within these zones. The results show that: 1) The urban functional zones in
Zhengzhou's main urban area exhibit a multi-centric ring structure with uneven distribution and
distinct zonal characteristics; 2) Urban population activities show systematic differences between
weekdays and weekends, with significant spatiotemporal fluctuations; 3) There is a strong spatial
correlation between urban functional zones and population activities, with commercial districts
serving as the main hubs of population gathering and mobility. This study provides data support
and methodological references for understanding urban spatial structure and offers practical in-
sights for optimizing urban layout and promoting jobs-housing balance.
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Figure 1. Generation of irregular grid units: (a) Original road network; (b) Road grid units
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Figure 2. Distribution of urban functional zones in the main urban area of Zhengzhou
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Figure 3. Functional area recognition verification: (a) Recognition result; (b) Baidu Map
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Figure 4. Spatial distribution of population popularity at different time periods
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