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Abstract: Accurate differentiation and mapping of Production-Living-Ecological space (PLES) functions are pivotal
to unraveling the laws governing regional coordinated development. However, existing research falls short in four
key aspects: integrating the correlations between socio-economic and natural systems, identifying functional
stacking scenarios, accounting for the functional heterogeneity of built-up areas, and refining mapping
methodologies. To address these limitations, this study integrates multi-source geospatial data with Point of Interest

(POI) data as the primary source and land use data as a supplement, adopts grid units as the analytical scale, and
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develops a comprehensive mapping method that synergizes PLES function differentiation, quantitative intensity
measurement, and qualitative cartography. This method comprises four sequential steps: First, data preprocessing is
carried out. A PLES function classification standard for POI data is established from the perspective of socio-
economic and urbanization drivers in accordance with the National Economic Industry Classification (GB/T 4754-
2017), and land use data is incorporated for integration. Second, the functional attributes of POI points are matched
at the grid scale; for low human activity areas without POI coverage, land use data is directly used to supplement
their functional attributes. Third, the global relative density of grid functional attributes is calculated to generate
intensity distribution maps. Fourth, utilizing the optimized soil tripartite method, role weights are determined based
on the functional proportion within each grid, and coding is conducted by combining the uppercase and lowercase
English initials and sequential order of functional attributes to produce a global PLES function qualitative map.
Taking the Beijing-Tianjin-Hebei (BTH) region as the application area, this study implements the method at a 5 km
grid scale using Amap POI data from 2016 to 2024 and near-real-time 10 m resolution land use data derived from
Sentinel-2 in Dynamic World. Results indicate that the grid intensity, agglomeration characteristics, and temporal
expansion patterns of PLES functions in 2016, 2020, and 2024 are highly consistent with the phased progress and
target trajectories of BTH integrated development, thus verifying the method’s effectiveness. Additionally, the 42
map types identified across 15,088 grid units in the entire study area intuitively demonstrate the method’s potential
for precise regional pattern optimization. In conclusion, this study aims to provide theoretical and methodological
references for big data-enabled smart city construction that was emphasized at the 2025 Central Urban Work
Conference, as well as for territorial space optimization during the 15th Five-Year Plan period. Ultimately, it seeks

to support regional sustainable development initiatives.

Key Words: production-living-ecological spaces; POI data; functional discrimination; cartographic methods;

Beijing-Tianjin-Hebei region
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Table 1 Example of POI Data Attribute Fields
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Table 2 Classification Criteria of POI Data in PLES
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