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Fig. 1 Spatial distribution of all stations in the high-density near-surface monitoring sensor network
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within the built-up area of central Xiangyang
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weighted spatial attribution analysis
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Table 1 Parallel test results for PM,;and PM,,
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Table 2 Data sources and extraction methods for the explanatory variables of particulate matter
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Table 3 Results of the dual-precision

nested screening method
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Table 4 Comparison of model fit between the geographi-

cally weighted regression model and ordinary least squares

TR FRAIVERESE R
Particulate Model performance GWR OLS
matter indicator
P45 R? Adjusted R 0.84 0.60
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PM,;
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P45 R? Adjusted R 0.84 0.49
AIC, 9276.37 10 865.63
PM,,
BIC, 10 270.29 10 929.13
RSS 31891.41 123 474.23

T Note: DE: — 4 = 7 58 1% 4% % & {H Two - dimensional
Gaussian kernel density value.
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Table 5 Statistical analysis of coefficients in the geographically weighted regression model
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Fig. 3 Analysis of the spatial extent and intensity
of NO, emission sources’ impacts on particulate

matter dispersion
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Fig. 4 Analysis of the spatial extent and intensity
of SO, emission sources’ impacts on particulate
matter dispersion
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Fig. 5 Analysis of the spatial extent and intensity
of VOC, emission sources’ impacts on

particulate matter dispersion
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Fig. 6 Analysis of the spatial extent and intensity

of construction sites’ impacts on particulate

matter dispersion
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Fig. 7 Analysis of the spatial extent and intensity
of logistics facilities” impacts on particulate
matter dispersion
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Fig. 8 Analysis of the spatial extent and intensity of blue spaces’ impacts on particulate matter dispersion
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Fig. 9 Analysis of the spatial extent and intensity of green spaces’ impacts on particulate matter dispersion
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Near-surface high-density monitoring sensor network-based
dispersion pattern of urban-scale particulate matter :taking central
urban area of Xiangyang City as an example

XUE Wei'*, XIAO Jingxuan',ZHU Yuhe', MA Xuan®, FAN Yuli*,
KONG Hong’, WU Zhonghua®, SUN Zhihao®, XU Genyu’,ZHAN Qingming”
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Abstract A near-surface high-density sensor network with 146 sites in the central urban area of
Xiangyang City, Hubei Province, China, was established to collect high-resolution data on PM,s, PM,,
wind speed , and wind direction to solve the problem of difficulty in identifying the dispersion patterns of ur-
ban-scale particulate-matter (PM) and the lack of planning feasibility. On this basis, a method of identify-
ing pollution that balances the interpretability of mechanism and the efficiency of computation was proposed.
Multi-scale continuous characterization of affecting factors including industrial emissions, fugitive dust, and
blue-green spaces was conducted under the constraints of Gaussian diffusion mechanism. A dual-precision
nested strategy was proposed to screen key factors. The geographically weighted regression (GWR) was
used to analyze the spatial heterogeneity effects of various factors on particulate matter. The results showed
that industrial sources clustered in a 1.2-4 km area around thermal power plants and industrial parks, and in-
tensified along the “park-logistics corridor” pathways. The construction sites and freight logistics formed
banded high-impact zones along the major transportation axes, and the effect of logistics activities on PM,,
was significantly higher than that on PM,;. The blue spaces formed about 2-kilometer-wide mitigation belts
at the coupling point between the area with low-intensity of development and the main ventilation corridors,
while the high-intensity of development weakened its effect. The green spaces generally reduced PM, espe-
cially PM,,, but short-term benefits was offset by construction disturbances.Based on this, a translation path
with a “zone-corridor-node” priority scheme, targeted greening configurations along logistics corridors and
park edges, pocket-scale multilayer planting at key nodes, and continuity of low-density layouts and ventila-
tion corridors for planning practice was proposed.It is indicated that the established method achieves a better
balance between the interpretability , accuracy, and the computational power compared to the traditional meth-
ods of spatial statistics, and can identify key segments of homologous heterogeneity and exogenous overlap.

Keywords PM, ;; PM,,; dispersion pattern; geographically weighted regression (GWR) ; green
space
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