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Abstract: Production-living-Ecological Space (PLES) is closely related to human production activities, daily life, and people’s well-

being, and its accurate identification and atlas-based expression are of great significance to territorial space optimization, ecological
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environment governance, and regional sustainable development. Although extensive studies have been conducted on PLES in the
academic circle, most existing results assign PLES attributes mainly based on land use type, which often obscures the real functional
expression of space at the social perception level after land use development, and still has limitations in precise identification at fine
scales and in-depth semantic information mining. This study integrates multi-source geographic data with Point of Interest (POI) data
as the primary data source and land use data as the auxiliary data, taking grid units as the specific mapping, visualization and calculation
objects, and realizes the objective and authentic characterization of regional PLES attributes and spatial patterns by constructing an
information atlas of PLES. The constructed information atlas includes two core modules: one is the PLES information intensity atlas,
which can provide underlying network node data support for research on logistics, population flow, energy flow and other related fields
by quantifying the quantitative characteristics and spatial correlation of the three types of functional spaces; the other is the PLES
information type atlas, which can accurately present the phased results of human activity development by conducting standardized
coding of composite functions, thus providing a scientific basis for the identification of “key areas” in territorial space optimization.
On this basis, this study takes the Beijing-Tianjin-Hebei (BTH) region as a typical study area, then combines 2024 POI data from Amap
and 10m resolution GeoAl global land use data (Dynamic World) developed based on Sentinel-2 images to carry out systematic
mapping and empirical analysis of the PLES information atlas. Finally, the 2024 PLES information intensity atlas for 15,088 grid units
with 5 km resolution across the entire BTH region and a classification atlas covering 35 atlas types of grid function configurations are
obtained successfully. In summary, by establishing an analytical framework for PLES information atlas, this study not only provides
accurate scientific support for regional planning. It helps to clearly identify the distribution characteristics and spatial relationships of
PLES from both quantitative and qualitative perspectives, optimize regional resource allocation, and promote territorial space
optimization and the integrated development of the BTH region. It also further improves the practical feasibility and promotion
potential of applying POI data to urban spatial computing.
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Fig. 1 The administration and land use in the BTH region
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Table 1 Example of POI data attribute fields
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Fig. 2 Classification and coding logic of PLES information type atlas
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Fig.3 Spatial distribution of information intensity atlas of PLES in the BTH Region in 2024
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Fig.4 Spatial distribution of information type atlas of PLES in the BTH Region in 2024
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Table 3 Quantity statistics of PLES information type atlas in the BTH Region in 2024

A ThRE T R AT DRE A T I T A AP A T T T A
Ecological function-dominated atlas type Living function-dominated atlas type Production function-dominated atlas type
i K 07 H/% Y 6 i /% Y K i /%
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Table 4 Quantity statistics of information atlas composite type of PLES in the BTH region in 2024
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[*X Y
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