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Abstract The air quality data published by the environmental authorities, the meteorological data collected at Hefei observato-
ry during 2013 — 2015, together with the vertical extinction coefficient data observed by lidar and water-soluble inorganic ions
data of aerosols obtained during scientific field experiments were used to analyze characteristics of severe PM, 5 pollution (daily
average PM, 5 concentration >>150 pg/m?) in Hefei. The results show that: (1) the PM, 5 pollution showed evident spatial
differences with more severe PM, 5 pollution days at sites in northeastern Hefei and fewer pollution days at sites in southwest-
ern Hefei. Monthly variations of severe PM, 5 pollution days were similar at all sites with the largest difference occurring in
January. The PM; 5 concentration showed an evident diurnal variation with two maxima in the morning and evening respective-
ly, and the morning maximum in severe pollution days often occurred later than in light polluted days; (2) in severe PM, 5 pol-
lution days, the concentrations of other gas pollutants except O increased obviously; (3) severe PM, s pollution days usually
corresponded to haze and light fog, accompanied with light winds and stable stratification. The vertical extinction coefficients of
aerosols below 600 m at the noon in severe pollution days were much higher than those in other days, while the occurrence
height of maximum extinction coefficient decreased; (4) in severe pollution days, the water-soluble inorganic ions in PM; 5 be-
came more abundant, and the percentage of NO; increased most, exceeding the percentage of SO~ . The above results advance
our understanding of the role of nitrate in the formation of high level PM; 5 and are helpful for the forecast and control of PM, 5
pollution.

Key words Severe PM, 5 pollution, Aerosol, lons concentration, Extinction coefficient, Hefei
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Table 1 Correlation coefficients between daily concentrations of PM, 5 and other pollutants

CO O3 NO, SO, PM;, fig WL G
AR 0.71 -0.21 0.57 0. 60 0.83 —0.67 -0.30
K 0.52 0.13 0. 35 0.22 0. 64 -0.61 -0.20
kS 0. 48 0.12 0.34 0.54 0.83 -0.67 —0.45
Tk 0.52 -0.12 0.59 0. 56 0. 86 —0.66 -0.29
K Zx 0.79 -0.07 0.49 0.48 0.90 -0.63 —0.20

T A 7 R ACBORRAE 250 d DAL .95 26 B A7 K T 1 FLAR G R ECH 0. 187, 99 90 B A5 /K T 1 1 S AR ¢ R EH 0. 244,
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Table 2 Comparison of average pollutants concentrations on severe PM, 5 pollution days

and averages on other days (unit: CO, mg/m®; others pg/m*)

PM..5/ MR

i H CcO NO, SOs PM, 5 PM, Os-11 Os-8 1 M., b
PM, 5 H {5 4 HF- vk B2 1.67 55. 1 35. 4 206.5 214.9 54. 4 43.9 0.96 84
PM, s fIR ¥ BE H P44 9 B2 0. 66 22.2 11.5 26.2 51.5 66. 2 57.1 0.51 123
20132015 4F 5 35 vk BF 0.99 34.6 20.0 78.9 109. 1 65.9 56. 3 0.72 =>1000
EERAS 3 aWEZIE 1. 69 1. 59 1.77 2.62 1.97 0.83 0.78
WGP H SR EH Z 1 2.53 2.48 3.08 7.88 4.70 0.82 0.78
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JIE ik« K Yt 16 B VR F LU 2% L R Tl Y 45 2%
H G 25 25 53t A 2 7 0 B . PML s 95 4 HL
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#3 PME{GHH LG PM, ik B H R IR A LR LR GIHHE
CRGH A B2 24 b3 BB LB JE 3 S IE 24

Table 3 Statistics of weather and ground-level meteorological elements on severe

PM, 5 pollution days and low PM, 5 days

L SHHE

KABG M BIIRE )

PM ISR s ThamECh  RiEGm T TEE T & 5 g AR
e 2.5 80.3 12.0 74.7 2.4 0.8 53.7 123
B 2.1 74.4 9.1 46.1 26.2 1.2 71.1 492
BTG Y 1.8 73.9 6.8 30. 2 68.7 3.9 85.4 281
o B Y 1.6 74.7 5.3 28. 4 76.5 4.9 87.6 81
wmi5YH 1.6 76.0 3.8 14.3 79.8 13.1 82.1 84
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Fig. 8 Diurnal variations of relative humidity (a) and wind speed (b) on days with different PM, ;5 levels
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Table 4 Statistics of water-soluble inorganic ions in

PM, s on days with different PM, 5 levels
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