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Abstract: A campaign of sampling atmospheric precipitation and particulate matter samples in Beijing in both spring and
summer of 2015 was carried out to investigate the physical and chemical characteristics, temporal and spatial variations
and sources of precipitation and its impacts on atmospheric particulate matter. A large amount of rainfall in spring and
summer mostly occurred in summer. The volume-weighted mean (VWM) pH value of rainwater in the south of Beijing in
spring and summer was 6.26, a little higher than that of 6.08 in the north, indicating that the rainwater in Beijing was
largely non-acidic. At the same time, the VWM pH in spring was higher than that in summer in Beijing. The
concentrations of major crustal elements in rainfall such as Al and Fe, were relatively high, while Ti, V and Ce were
relatively low. The concentrations of major pollution elements in rainwater such as Ca and S, were much high, Na and Mg
were relatively high, but Zn, Mn, Cu, Sr, Pb and Ni were relatively low, of which Na, Mg, Sr and Ni were lightly enriched
in rainwater, Ca, Mn and Pb were enriched, and Cu, Zn and S were heavily enriched in rainwater. Furthermore, the
concentrations of major elements in rainwater displayed the significant seasonal variations, of which the concentration of
secondary pollution element S in summer was higher than that in spring, while the concentrations of the others in spring
were higher than those in summer. The important spatial variations of major elements in rainwater have been shown, of
which the concentrations of major elements in the south of Beijing, except for Pb, were higher than those in the north. The
chemical compositions of precipitation were mainly from crustal dust, construction activities, coal combustion, vehicle
emission and industrial emission. The scavenging effect of precipitation to aerosol particles and their components from the

air was generally impacted by the rainfall intensity and the concentrations of pollutants before precipitation events. The
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precipitation could effectively scavenge pollution elements in fine particle PM, s, such as Cu, Zn, Mn and Na, and crustal

element Al, and Mg and Ca from construction dust in coarse particle PM,.

Key words: precipitation; atmospheric particulate matter; chemical composition; source identification; scavenging rate
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Fig.1 The rainfall in spring and summer of 2015 in

Beijing
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Fig.3 Seasonal variations of major elements in precipitation
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JLE Fadli(ne/L) Ab3k(ne/L) /A
Ni 2.47 0.25 9.88
Cu 21.65 7.86 2.75
Al 277.53 153.67 1.81
S 5893.00 3320.15 1.77
Zn 138.41 79.86 1.73
Na 821.93 522.88 1.57
\% 0.37 0.24 1.53
Ca 6965.28 4626.87 1.51
Mn 36.43 24.28 1.50
Mg 588.79 423.80 1.39
Ti 5.50 4.23 1.30
Fe 210.44 164.29 1.28
Sr 14.92 12.74 1.17
Ce 0.55 0.49 1.12
Pb 4.96 7.26 0.68
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Table 2 Factor loading matrix for chemical species of

precipitation in Beijing in spring and summer of 2015

i H AT
1 2 3 4

Na 0.250 0.630 0.636 -0.100

Mg 0.407 0.827 0.154 0.181

Al 0.785 0.282 0.183 0.384

S -0.051 0.866 -0.055  -0.253

Ca 0.543 0.760 0.214 0.207

Ti 0.921 0.259 0.118 0.085

\% 0.926 0.246 -0.060 0.140

Mn 0.419 0.214 0.200 -0.185
Fe 0.932 0.158 0.170 -0.109

Ni 0.032 -0.100 0.827 0.052

Cu 0.127 0.098 0.018 0.937

Zn 0.654 0.136 0.396 0.152

Sr 0.487 0.804 0.187 0.148

Ce 0.826 0.439 0.222 0.040

Pb 0.088 0.889 0.064 0.169

U7 2 BTHR (%) 35.854  26.337 13.010 7.847
BRUTETRE (%) 36.954  62.191 75.201 83.084
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Fig.4 The influence of precipitation on PM, s/PM;,
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precipitation with those in PM, s/PM;,
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