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Spatial and temporal distribution characteristics and influential
factors of PM, . pollution in Beijing-Tianjin-Hebei
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Abstract The fine particulate matter PM, . could be harmful to human health and the atmospheric
environment. Beijing-Tianjin-Hebei is one of the most serious regions in China in terms of
atmospheric PM,  pollution. Based on PM, ; concentrations data, natural factors data, and human

activity factors data, this study used kriging interpolation and statistical analysis to explore the
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spatial and temporal distribution characteristics of atmospheric PM, s pollution in 13 cities of Beijing-

Tianjin-Hebei in 2017 and then used correlation analysis models and factor analysis models to

explore its influential factors.

The results show that in Beijing-Tianjin-Hebei,

1) PM,,

concentrations are low in the north and high in the south. The gradient of annual average

concentrations between the southern and northern cities can reach up to 64 pg/m’.

2) PM,

concentrations are high in winter and low in summer, high in the morning and evening, and low in

the afternoon. PM, s concentration in winter is 1. 3-2. 8 times higher than in summer, and the daily

differences in PM, 5 concentrations in all seasons are between 11-29 pg/m’. 3) Atmospheric PM,

pollution is closely related to natural factors. Terrain and topography affect the processes of PM,

aggregation, transport, and dispersion. Wind speed, sunshine hours, and relative humidity are the

dominant meteorological factors affecting atmospheric PM, 5 pollution, and PM, 5 concentrations have

the strongest correlation with meteorological factors in winter. 4) Atmospheric PM, ; pollution is

closely related to human activities, which can be summarized into social economy factor, industrial

pollutant discharge factor, and urban construction factor. The results of this study will help fill the

gaps in air pollution prevention and control in Beijing-Tianjin-Hebei.
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Table 1 Total variance explanation
o WIARFFIE(E PRI T F TREG BA - 7 A
M3t 5 %/% ZE/% it 525/ % FH% it 5 2/% SEH/%
1 4.467 44. 669 44. 669 4.467 44. 669 44. 669 4.316 43.160 43.160
2 3.138 31.377 76. 046 3.138 31.377 76. 046 3.112 31.125 74.285
3 1.064 10. 644 86. 690 1.064 10. 644 86. 690 1.241 12. 406 86. 690
4 0.920 9.202 95.892
5 0.207 2.068 97.961
6 0. 140 1. 405 99. 365
7 0. 044 0.444 99. 809
8 0.011 0. 109 99.918
9 0. 005 0. 050 99. 968
10 0.003 0.032 100. 000
K2 BB ERE B R ZEARERSE ) R Qe 5 3 ARG S
Table 2 The rotated component matrix +, HAHREMT S ORI ERE R f
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Table 3 The component score coefficient matrix

o %y
FEhR 1 2 3
Hi X A 7= A -0. 193 0. 066 -0.182
FUBLLL L Talk Ak % 0. 251 -0.013 0.322
Tolk — A A B HE R -0.022 0.322 -0. 051
Tolr Z A AL e 0.016 0.310 0. 046
Tl A2 HE -0.035 0.322 -0.075
ARyl iN 0.203 0.115 -0.019
LR 0.178  —0.042 -0. 164
AERAIIRER 0.212  -0.040 -0. 049
Wi R 0.101  -0.036 0. 844
R BAD 0.158 0.032 -0.101

T IE () (ERR R REONIE () .
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