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Temporal and spatial variation of built landscape pattern and seasonal variation of PM2.5
concentration from a multi-scale perspective: A case study of Anhui Province

Nan Li
( School of Architecture and Planning, Anhui Jianzhu University Hefei, Anhui 230601, China )

Abstract: [Objective] Anhui Province, linking the fast-growing Yangtze River Delta and the heavily polluted
Beijing-Tianjin-Hebei region, has seen significant urban landscape changes due to the expansion of construction
land, impacting PM2.5 distribution. Investigating the spatiotemporal evolution and impact mechanisms of urban
landscapes on PM2.5 is fundamental for pollution control. The relationship between construction land patterns and
PM2.5 concentration across different spatiotemporal scales remains unclear. Understanding this relationship aids in
rational urban planning. [ Method ] This study used piecewise linear regression to identify inflection points in PM2.5
concentrations from 2000 to 2020, analyzed the multiscale spatiotemporal patterns during increasing and decreasing
phases, quantified construction land distribution using four landscape metrics, and applied bivariate spatial
autocorrelation and geographically weighted regression (GWR) to examine the influence of construction land
patterns on PM2.5 at various grid scales and seasons. [Result] (1) 2013 marked a turning point in PM2.5 trends,
with a positive correlation between landscape changes and PM2.5 in the first phase (2000-2013), shifting to a
negative correlation in the second (2013-2020). Significant spatial autocorrelation and spillover effects were
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observed. (2) The impact of construction land patterns on PM2.5 varied by topography, being more pronounced in
mountainous and southern Anhui. As scale increased, the correlation between landscape changes and surface
temperature strengthened. (3) Seasonally, the effect was more significant in winter than summer, especially during
the second phase, with noticeable seasonal differences in construction land aggregation and proportion. [ Conclusion]
Flexible urban strategies, considering topographic influences, are recommended for regional PM2.5 pollution
control.
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