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Fig.1 Diurnal variation of PM,, number and mass

concentration in summer and winter of Shenyang
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Fig. 2 Inter-daily variation of PM,, number and mass concentration in August 2006

and December 2006 to January 2007 of Shenyang

2.3 ESTREHE

&3 2 0T Pk FE T OUR I S0 ) A B 2R mT g A
L) B FE T | PR 2 o 38 B0 B i B R B R B 9 3
Mt ol. BB 3a BT UL A& 5 TR B0 5 A O AR —
. R g R, HOR TR BTG RLAR Y B A R ROR FE Y
Pe R i . B 3b L4 RO T A W H o7 1 8
W BT L e B AT g, JMURL W kL ¥ 3 A h R AR
BERAZZY 0.3 pm MRS — D KME. #£ 0.3
~1 pm Z (8], B R I 1S R T 0 B AL
FIRARKT 2.0 pm J5 0T B0 B BERLAR 3 0T B
% 5 HLAZHR 43 A% 31 Bl PR 500 B A T W A R

P A A AR N B A UL B0 ) T i T 2
Bk 4398. 4 4~ /cem’ , Horpr 4 - (0. 25~2. 0 pm) Ky
4394 4~/ em® LKL T (d>2. 0 pm) AL 4. 4 4~ /em’ i
TL/NTURL T o X0 B2 1 i il R AT AU R B
A3 A ith 2 A 1] T 5 45 Junge 23 A n(D) = dN/dD=
CD ' WA L 3b Lk AN S50 51k C
=131. 1708, v=3. 2339, L & 1 F 2 4 XJ 1% 2% K
9.4% . MRBUEFIT R A A2 -, — )
15 B0 MURL P 0L 5 1 1A FR 3%  J5 S 3% 2 A 8L o 4
AT LA AL KL 1 5 35 1 A AR LA . AU TET 3¢
AT LR P SRR I 5 2 e L O A FE AL



438 Mo R B ¥

1%

19 &

18 0.25~0. 35y B, HoAth w4 AH X 32 06 Ok 33, #R L
BN H A TE LR T B — AW 0 0 (B 7E

6.5~8. 0 pum, 5K LS W T IR B S X
B E AR T BeAN ]

; 1000,
1000004 (@) 100000 p,) i ©
4 10000 s
10000 - - ma
1000 ~1000 o g
g £ ] =100
- 5 7 m 1
T 100 - 1003 g
E = B .
S 3 5 3 -
o ° 7 ]
= 104 & 104 <
B R F
g 14 g &
E 3 ¥ 10+
0.14 0.1
0.014 0.014
0.001 e e 0.001 ey R,
0.1 10 0.1 10 0.1 1 10

1
HiE/um

1
Hi&/um

H&/um

B3 PP & B Z UL HOK B () BT 50k B2 () RT3 AR BR Uk (o) 385 40 A
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Concentrations and Size Distributions of Inhalable Particles

in Summer and Winter in Shenyang

Yan Wenlian”? Zhou Deping” Wang Yangfeng” Yang Jun” Li Zihua”
Y (Shenyang Institute of Atmospheric Environment, CMA, Shenyang 110016)
P (Department of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044)

Abstract

Inhalable particles which refer to particles with aerodynamic diameters less than 10 pm are the main
pollutants in many cities. They are crucial to human health, visibility of atmosphere and radiation balance,
and are also the good bearer of atmospheric chemistry reaction. Some studies about inhalable particles are
made in Shenyang, but the studies on the number concentration of the surface layer aerosols and the pollu-
ted characteristic are scarce, especially the synchronous observation and research about the number and
mass concentration of PM,, and PM,_; are not enough. Atmospheric component monitoring station of Shen-
yang has begun to continuously and synchronously monitor the PM,, and PM, ; with ambient dust monitor
(Grimm 180) since July 2006. Based on continuous observations of inhalable particles including number
and mass concentration data in the atmosphere in August 2006 (summer), in December 2006, and in Janu-
ary 2007 (winter), data are processed by mathematical statistics to obtain the average hourly, daily and
seasonal concentration. In order to reveal pollution characteristics of Inhalable Particles in Shenyang, par-
ticle spectrum distribution and variations of concentration are analyzed. In addition,the relations to mete-
orological factors are investigated. Results show that the diurnal and inter-daily variations of concentration
are obvious, and diurnal variations of summer and winter both show the characteristics of single peak and
single vale. Peak value in summer is earlier than that in winter, but vale value is later. Number and mass
concentrations reach the highest point at about 10:00 in winter, and the lowest point is between 13:00 and
14.00. The spectrum distribution conforms to the Junge distribution well, and the average relative error is
9.4%. Number of days that PM;, and PM, ; mass concentration is above air quality standards, and is 77 %
and 87% of total days in winter respectively, and number of days that exceeds third class standard is 43 %.

The mean number density is 6668.7 cm™*

» and the mass concentration reaches 252. 8 ug/m®, 3.0 and 2. 4
times of summer respectively. Average mass percentage about PM, ; /PM,, of winter and summer respec-
tively are 0. 647 and 0. 603, PM, ; average quantity accounts for over 99% of PM,,. Concentration varia-
tion has a good connection with wind speed, temperature and relative humidity. The spectrum distribution
is different as well as the conditions of the different weather, and the precipitation and snowfall could wipe
off aerosol concentration obviously, especially of the high clear rate for the fine particles, and the near
ground temperature inversion and fog are important for aerosol increase. The visibility in the city is affect-

ed evidently by pollution of the airborne particulate matters.

Key words: Shenyang; PM,,; PM, ;; size distributions



