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Abstract: The escalating urban heat island effect increasingly compromises residents' thermal comfort. To mitigate this
effect and enhance the cooling efficiency of urban park planning and renovation, this study selected 26 urban parks within
Beijing’s Sixth Ring Road as research subjects. Based on Landsat8 OLI/TIRS remote sensing imagery, we calculated land
surface temperature (LST) and employed buffer analysis, landscape pattern analysis, and correlation analysis to quantitatively
investigate the cooling effects, cooling ranges, and influencing factors of urban parks. Results: Urban parks formed distinct
"cold islands" within the study area, with an average LST 3.16 °C lower than the mean LST across Beijing’s Sixth Ring Road.
The maximum cooling distance extended approximately 400 meters, beyond which the cooling magnitude progressively
diminished and approached 0 °C on average. Within parks, LST showed negative correlations with park area, shape index,
green space area, green space shape index, and water body area. Conversely, the park cooling island index (PCI) at 400 meters
exhibited positive correlations with these factors. Outside parks, the green space area and aggregation degree within the
400-meter buffer zone negatively correlated with PCI, while impervious surface aggregation degree positively correlated with
PCI. Conclusion: Urban parks demonstrate significant cooling effects with spatially decaying patterns. Park internal LST is

regulated by multiple landscape characteristics, among which park area, green space area, and water body area contribute most
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substantially to cooling. Factors positively driving the cold island effect include park area, shape index, green space area, green

space shape index, and water body area. Park area exhibits scale sensitivity, whereas shape index exerts weaker explanatory

power as a non-core factor. Therefore, during urban park planning and renovation, priority should be given to scale elements,

followed by structural elements, with morphological elements incorporated contextually.

Keywords: Beijing; Urban parks; Land surface temperature (LST); Cooling island effect; Landscape patterns; Cooling effect
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