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Fig.1  Technical workflow of industrial heat source identification method based on optimized Kmeans and POI topology analysis
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Fig. 3 Google Earth high-resolution image examples of different industrial heat source categories
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sources in China from 2012 to 2023
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Chinese industrial heat source remote sensing monitoring dataset from
2012 to 2023
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Abstract: Against the backdrop of China’s “dual carbon” strategic goal, accurately characterizing the spatiotemporal dynamics of industrial

heat sources (IHS) is critical for advancing green, high-quality, and sustainable industrial development. As the core proxy indicator of

energy-intensive industrial activities, IHS directly reflect the intensity of production operations and associated carbon emissions, making

them a key monitoring target for low-carbon industrial transition. However, existing research lacks dynamic IHS datasets with large spatial

coverage, long time series, and high spatiotemporal resolution. Most related studies either focus on short-term cross-sectional snapshots or

lack fine-grained industrial category information, failing to capture interannual industrial evolution and sector-specific emission patterns.
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This gap has hindered effective tracking of national industrial policy effects, such as structural adjustment and backward production capacity
reduction, driving the need for a long-term, refined IHS monitoring framework.

To fill this research gap, this study adopts long-time-series 375 m resolution active fire hotspot (ACF) product data derived from the
Suomi National Polar-orbiting Partnership Visible Infrared Imaging Radiometer Suite (NPP VIIRS). On this basis, an improved K-means
clustering algorithm is proposed for reliable industrial heat source extraction. Combined with geographic Point of Interest (POI) topological
correlation analysis and fine feature interpretation of high-resolution remote sensing images for typical factories and mining enterprises, we
conduct systematic identification and fine classification of national industrial heat sources during 2021—2023. Following the standardized
technical framework and complete data processing workflow, the research process mainly includes four core links: remote sensing data
preprocessing, industrial heat source identification based on improved adaptive Kmeans algorithm, IHS classification relying on POI
topological correlation analysis, and final result statistics and comprehensive analysis.

For the first time, we constructed and openly released a standardized vector-format national IHS dataset covering 2012—2023 with
complete industrial category attributes, which is freely accessible to global researchers, filling the long-standing gap of high-resolution,
category-labeled IHS data for China that can support multi-year policy assessment. Experimental results show that the improved method
maintained a high overall recognition accuracy of 98.14%, while achieving comprehensive optimization in the quantity of identified targets,
recognition precision, average spatial particle size, and regional spatial coverage. The established dataset integrates 20 key characteristic
parameters, including factory geographic coordinates, annual production operation status, and industrial classification attributes, fully
recording the radiation flux features and production activity intensity of diverse IHS types.

The findings indicate that extending the research time span to the 12-year period, coupled with POI-topology-based IHS category
recognition, can effectively reveal the differentiated spatiotemporal evolution patterns of various IHS during the critical period of China’s
industrial transformation and upgrading. The established dataset integrates 20 key characteristic parameters offers refined data support for
subsequent accurate industrial carbon emission accounting, industrial spatial layout analysis, and regional socio-economic development
evaluation and evidence-based policy formulation.
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