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Spatm temporal Evolution Patterns oﬂ P,M2 s and Relatlonshlp Wlth Urban Expansmn in

Beljmg TlanJm-Hebel Urban Aggl(mératlon from 2000 to 2018‘L =

ZHAO Anizhou'- -2 XIANG Kai- zheng' , LIU Xian- feng ZHANG Xiang-rui' " i & : )
(1,Setiool of Mining and Geomall(% Hebei University| of E‘ngmeenng, Hlandan 056038 ; China; 2. State Key Laboralon of Resources and Environmental Information Syslem
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Abstract; The Beijing-Tianjin-Hebei urban agglomeration is one of the most 1mp011dnt urban agglomerations in China, and the urbanization process has had a serious impact on
air pollution. Exploring the relationship between urban expansion and fine particulate matter (PM, ) is crucial for air pollution prevention policy formulation and the health
of urban residents. Land use, PM, ; data from ground-based monitoring, and remote sensing inversion from 2000 to 2018 were utilized to evaluate the spatio-temporal patterns
of PM, § concentrations and their relationships with urban expansion by trend analysis, the Mann Kendall nonparametric test, and a piecewise regression model. The results
showed that; (D In general, two distinct periods existed with opposite trends; the positive trend [ slope = 1.398 0 g+ (m*+a) =", P <0.001 ] over 20002013 and the
negative trend [ slope = —4.9908 pg-(m’-a) =", P <0.001) Jover 2013-2018 were noteworthy in the Beijing-Tianjin-Hebei urhan agglomeration. From 2000 to 2013,
Mann-Kendall nonparametric test results showed lhal PM,  concentrations in 69.97% of the area increased significantly (P <0.05). However, PM, 5 concentrations in
85.81% of the area decreased significantly during 2013-2018. @) In terms of spatial variation, PM, ; was strikingly uneven and had a decreasing trend from southeast to
northwest in the Beijing-Tianjin-Hebei urban agglomeration, with a higher concentration (PM, 5 >70 pgsm ) in central and southern Hebei Province. The PM, ,
concentrations of the urban, old urban, new urban, and non-urban areas from 2000 to 2018 demonstrated the following order; old urban (74.71 pgsm ) >urban (72.72
pgem ) >new urthan (70.35 wgem ) >non-urban (45.49 pgem ). Human activities in old urban areas had a more significant impact on air pollution. ) PM,
concentrations in 2000 and 2018 increased significantly (P <0.05), with elevating urhan intensity (UI) for all the cities in the Beijing-Tianjin-Hebei urban agglomeration.
Comparing the old and new urban areas, PM, 5 concentrations in old urban areas were significantly higher than those in new urban areas in 2000 and 2018. These results can
offer scientific basis for air pollution control in the Beijing-Tianjin-Hebei urban agglomeration.

Key words:PM, . ; spatio-temporal patterns; urban intensity; urban land; Beijing-Tianjin-Hebei urban agglomeration
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