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F1 2010 EIFRIKHEHEPNITIT N PM, s FHREIRE (B :pg - m™)

Table 1 Mean PM, 5 concentrations corresponding to different clusters of trajectories for Lin’an in 2010 (unit:pg + m~?)
g3 By Bk 1 Pk 2 Pk 3 Pk 4 Bk 5 Bk 6 Bk 7
PM;. 5 78.7 81.1 40. 6 58.8 50. 8 20.7 103
SO~ 11.9 12.6 5.5 8.6 10.0 2.5 7.9
NO3; 9.9 10.0 4.9 7.0 5.6 2.0 6.6
NH, 5.5 5.9 2.8 4.1 3.1 0.9 3.0
OC 13.2 13.0 6.7 8.0 7.0 4.4 13.3
EC 2.9 3.3 1.7 1.8 1.9 1.1 2.9
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X0 3 V5 Y A B K BTk Bl 2 i 6 L 1Y
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14 DX 35 BRI I N R 35 e 1) 52 Wi AS BT 22000 PML 5 Ji 2
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PRI T R2 M, B0 5 B sl B 18, AN his Y skt
R o oK E i 22 3t X VG B AR e 19 03 3 0 6 5k
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NEF) PM, s Bt W BE e /N R 20. 7 pg » m °, R H
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J5 4 DX B 5 G W AR DR 2% B I 2L R 3 PML s i
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I3 i PML s RS E ) 47 %, 2010 4 PM,,, H oK
PR PO R R N (28.5+17.7) pg e m 7,

BB A FE R BT R W S
29.2,11.7, 35.9 ug*m *H 32.4 pg» m *, 55|
di PML.; it i 9 B i 50 %0, 56 %6, 44 % Al 40% . H
LR ZEREMNE T4 MR PM.; ik B —2F
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PM, s HhK 1 B 4% i it K /MR SOT
NO; ,NH/ ,Cl",Na",Ca’" , K" ,F~ fil Mg®",
S 4E 4r SO L NOy f NH, i L 1] #x
K BOKEME T 69%. SO L NO; Al
NH, T &t ok B A8 b B 4 5k 0. 5 ~ 31, 7,
0.3~50.1 pg * m °M0.02~19.2 pg » m ’*,FY
FE R /R (9. 6+6.1), (7.6+7.5) pgem °
MI(4.3+3.5) pgem ’,

PM, s K M 8 4l 4 i W AR b sk 2 fir
RSO -k B AR RK B B, M 12,9 pg
m~’ AR B R E i R 10,4 pg
m 8 6 pg e m P, HEWRE N2 pg -
m~’) BT SO BEKIEAEE RM 3 5. NO;
Rk B B AR A SO BB, BB R4
Sk 9.4, 8.6 pgem *HI9.9 pgem P, HFH
8. H1.5 pg e m ™, NH; ¥y i i o B R RK TR L &
Z BB N 5.5, 5.0 pg e m P HI4. 4 pg -
m L EHENL 2 pg e m LBk NH Tk 2
HZM 4.6 4%, SO \NO, Fl NH/ ik EHE %

R2 PV KBS FASHETEN (LM pg- m™?)

Table 2 Seasonal variation of PM, ; water-soluble ions concentration(unit:pg « m=3)

SR s 2 B A% ek
PM,.; 70.3+£74.4 28.9422.0 66.2+35.8 77.4%41.5 58.2450. 8
Na™ 1.8+0.7 1.8£0.6 1.8+0.7 1.6+0.7 1.8+0.7
NH{ 4.4%3.0 1.2£0.9 5.5%2.7 5.0%4.5 4.3%3.5
K 0.940.4 0.540.3 1.6+0.7 1.5+0.9 1.240.8
Mg+ 0.240.1 0.340.2 0.3£0.9 0.240.1 0.240.5
Ca’* 1L.6+1.7 1.2£0.9 2.1F1.3 1.7+0.9 1.7£1.3
F 0.4%0.9 0.2%0.1 0.3%0.2 0.440.6 0.340.5
Cl- 1.9+1.8 1.1+0.9 3.1£2.9 1.9+1.7 2.1£2.2
SO~ 8.6+3.7 4.243.5 12.9£5.8 10.446.6 9.6+6.1
NO; 9.4£7.1 1.5%1.1 8.6+4.7 9.9%10.9 7.6+7.5
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Table 3 Correlations of ions in PM, s

B A Na™ NH{ K" Mg?* Ca?™ F- Cl™ SOT~ NO3z

Na™ 1.00

NHi —0.10 1. 00

K™ 0.10 0.49 1. 00
Mg?™ 0. 06 —0.08 —0.05 1. 00

Ca®* 0.46 —0.01 0.23 0.09 1.00

F- 0.03 —0.04 —0.03 0.05 0.08 1. 00

Cl— 0.11 0.42 0. 26 —0.01 0.16 0. 36 1. 00
SOi~ 0. 00 0.89 0.47 —0.02 0.10 —0.03 0.35 1. 00

NO3 0.01 0.89 0. 46 —0.10 0.01 0. 00 0.42 0.73 1.00
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Characteristics of PM, s at Lin’an Regional Background
Station in the Yangtze River Delta Region

Meng Zhaoyang” Jia Xiaofang” Zhang Renjian® Yu Xiangming® Ma Qianli¥
V' (Key Laboratory for Atmospheric Chemistry of CMA, Chinese Academy of Meteorological Sciences . Beijing 100081)
2 (Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)
¥ (Lin’an Regional Air Background Station, Lin’an 311307)

Abstract

A ground-based observation of fine particles (PM, ;) is conducted in 2010 at Lin’an regional back-
ground station in the Yangtze River Delta region. Daily PM, ; samples are collected by Mini-Vol portable
aerosol sampler on 47 mm quartz filters with the flow of 5 L/min. A total of 223 valid PM, ; samples are
collected in 2010. The concentrations of Na®, NH;, K", Mg*", Ca* ", F~, CI", NO; and SO} in
PM, ; are determined by using Dionex 600 Ion Chromatography. EC and OC in PM,; ; are determined by
DRI Model 2001 A Thermal/Optical Carbon Analyzer. The mass concentration of PM, ; at Lin”an Station-
ranges {rom 1.4 to 442 ug » m™*, with the annual average concentration (58.2 £ 50.8) pg * m™’ during
2010. Seasonal variation of PM, ; concentrations is significant. The concentrations of PM, ; are 70. 3,
28.9, 66.2 ug*m *and 77.4 pg » m ’ in spring, summer, autumn and winter, respectively. To gain an
insight into the impact of transport on PM, ; levels at Lin’an, air mass backward trajectories are calculated
and analyzed in combination with corresponding pollutants concentrations using the HYSPLIT4 model.
The results indicate that the site is under significant regional-scale influence of the long-range transport
from the Yangtze River Delta region and northern China. The annual concentration of total water-soluble
inorganic ions is (28.5+17.7) ug+ m *, contributing an average of 47% of PM, ; mass concentrations.
In PM, 5, the concentrations of the most abundant ionic species following the order of SO?” , NO; , NH; ,
Cl™, Na", Ca*", K", F~ and Mg?". Three major ions SO:~ , NO; and NH; account for 69% of the total

3

water-soluble inorganic ions. The annual mean concentrations of OC and EC are (10.146.7) pug * m ° and
(2.441.8) pg + m ’, respectively. The concentrations vary in ranges with 0. 8—29. 8 pg + m * for OC
and 0.03—8.6 pug » m ’ for EC. The average concentrations of OC and EC are highest in autumn and low-
est in summer. The concentrations of OC and EC are (15.3£6.5) pug+m * and (3.6£1.5) pg+m °in
autumn, while (4.842.2) pg* m ™’ and (1. 2£0.6) pg » m * for OC and EC in summer, respectively.

OC and EC show a significant correlation, indicating that OC and EC are mainly from the same sources.

Key words: regional background station; PM; ; ; water-soluble ion; organic carbon; elemental carbon



