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Size Distribution Properties of Atmospheric Aerosol Particles During Summer

and Autumn in Lanzhou

ZHAO Su-ping'”, YU Ye', CHEN Jin-bei', LIU Na'*, HE Jian-jun'”

(1. Key Laboratory of Land Surface Process and Climate Change in Cold and Arid Regions, Cold and Arid Regions Environmental and
Engineering Research Institute , Chinese Academy of Sciences, Lanzhou 730000, China; 2. Graduate University of Chinese Academy of
Sciences , Beijing 100049 , China)

Abstract: Atmospheric particle size distributions ( size range 0.5-20 pwm) were measured using aerodynamic particle sizer ( APS-
3321) from August 1™ to October 31" in Lanzhou. Variations of particle concentrations and properties of volume concentration
distributions were analyzed through cluster analysis. The main objective of this study was to identify factors affecting the particle size
distributions in Lanzhou. The hourly averaged particle number, surface area and volume concentrations are (108.1 +£92.2) c¢m ™,
(282.9+267.9) um’-cm ™ and (92.2 +127.3) wm’-cm ™| respectively. The number, surface area and volume concentrations of
fine particles (0.5-2.5 pm) account for 98. 7% , 73.8% and 52.9% of the total particle concentrations in 0. 5-20 pwm, respectively.
The size distribution of number concentrations is unimodal with a peak at accumulation mode. The size distributions of surface area and
volume concentrations are bimodal with peaks at accumulation mode and coarse mode, respectively. The size distributions of particle
volume concentrations mainly have 7 clusters, indicating the effect of different sources and meteorological conditions. Coarse mode
particles are dominant in particle volume size distributions affected by wind-borne dust and on dust days, while that affected by motor
vehicle combustion emissions and traffic resuspended dust are characterized by bimodal with peaks at accumulation mode and coarse
mode, respectively.

Key words : Lanzhou ; atmospheric particle; size distribution; cluster analysis; meteorological condition
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Table 1  Statistics of hourly averaged particle concentration for different size ranges during 1* August-31* October 2010
. A b . o o THEG RN
R /um SR EFNIE] R/ME s ifefiw 2 HA /%
0.5~1.0 pm 98. 1 586. 8 4.0 86.6 90. 8
B TE/ A+ om -3 1.0~2.5 pm 8.5 97.2 0.1 10. 1 7.9
2.5 ~20 pm 1.5 32.2 0.002 2.7 1.4
0.5~20 pwm 108. 1 627.4 4.1 92.2 100
0.5~1.0 um 148.9 907.0 6.1 135.8 52.6
TR/ um? - em 3 1.0 ~2.5 pm 59.9 786.7 0.6 77.0 21.2
2.5 ~20 pm 74. 1 1703.1 0.1 135.0 26.2
0.5~20 pwm 282.9 2621.5 7.0 267.9 100
0.5~1.0 pm 18.2 111.3 0.7 16.9 31.6
PR B/ wm® « om 3 1.0~2.5 pm 16. 4 230.2 0.1 22.1 21.3
2.5 ~20 pm 57.6 1397.4 0.03 103.9 47.1
0.5~20 pwm 92.2 1646.8 1.0 127.3 100
2.2 BRI AR RRE 1600 1600
2.2.1 BARERE ! o Bk
SYEN Y| ‘ ‘ o 1400 S~ mpmior |40
T I R R ThmE |
T AR 2 AR B ) 3% oAl 1 1 AT LU 0 Eg 1000% 1000 2
DUHATE] 0.5 ~20 pum VL) A0 B0HE 32 135 12 W] ) B E% 800y %0 %
W3 W {E PR 0. 54 ~0.58 wm 2247, 00 A % 6007 - 600 =
N v S [NV S Var 400 -1 400
VR PR T AT AAC R 3 by XL TR 5 T AR v i 2 g
. — N 200 | 4 200
f7F 0.63 ~0.67 pm BT, IIEAL T 3.79 ~4.07 . .
pam B 5 B HE 3 W HUBEAE 4.70 ~5.05 ‘ o
Jidy I U IAE 0. 67 ~0.72 pum 2245, 40K T
(0.5~2.5 pm) KRR 98. 7% , 5 SRR B R B ROR R AR E
FEF) 52. 9% . Morawska 25 BIFFE 26 WA 3 T 418 16 I FRGRTRIR B 53 A
Fig. 1 Size distribution of mean particle number concentration,

RIS OO A3 07E 0. 3 wm A4 pm £ AF
TEWEAE, A WF 5215 21 1) 1A FR v B2 335 1) e B RE A2
Morawska 55 [ K, Al BE 5 22 M 1 + B B9 1T 5
AR

2.2.2 RBURBEIG MRS

surface area concentration and volume concentration during 1™

August-31*" October 2010

R T WG EURL ) i oy A R S LR e R &R
JH Kmeans 259, %F 2010 4F 8 ~ 10 H HAF



690 % i

B 33 %

g
&

FETEIEAT T RIS, 158 T 7 A REIE S
AL 2 450 TR A . 2R S A UL
IR0 B A R I S B AR B B R TR 2
W32 A T T S AR X A
X

2 AR I, B2 A S I A R R A
TR BE IR TE 4. 70 ~5. 05 um 2245, %2670 S /NI
HEAH 5 2.9% (W3 2) . Hi1# 3 7T LIE 1 RE
AET M BLEE 8 H, % H /NI YRR AR B

9.3% , 1 HHFFF 0.5 ~20 um R4 4R FH
VR EE 5 B R 2 T AR ok B AT R T LA S MR T
(2.5 ~20 pm) HZFF I IRBEREER 78% . iX—J7
M58 H 12 H 12:00 ~13 H 18.00 H LAY —IKIF
RRAAR, S — WS R A G X A]
AR 3 25 LI ) AN [R] 2R 25 0.5 ~ 20 pum B0RE
VPRI E S R L B RZ MM LK RE . B
A PR FRMR B 5 AR 2 B AR DG, 5 AR R B 5 1A
KRR A Zj 1 IUAE SR B v FHAF R -0 1 2R

200

O @ EXA e, () ®XB
L]
- L]
'= 1200 - . . 150 - . .
o . . o
E_ . . .
2 800 . 100 . b
'g, .. L] . .
L]
S wol o ° s Ky ¢
2 ..c‘. . % e 0.'. ..
o o '.. < ®soscneeet® %,
Olg.l.lll 1 1 I 1 ||||I...‘A 1Y SR L ' L L ......
1 10 1 10
120 40
bad (c) ®HEC . (d) ¥%D
. 100 e @ L .mo.
= o 3l e o o
S ) | .
"'E 8¢ . o . .. [ ]
:\5’; 60 ¢ . 20 b '. o* .
! *e ®s, o* *
E 40 b . ...'”'0.. Segast® .
= ®eseceee®’ . 10 - .
% 20 ..c e
., %o,
oles o I I L1 11 "Mesee ol L I PR B I B LLlT]
1 10 1 10
350 250
300 L o (e) WKE o (f) BEF
7 ' 200 ® o
E 250fe . o
y: 150
é 200 f ‘. . -.
£ .
3 190¢ '... e 100 & '-.
3 100 - ® e sssee,
S ®ssncse . so b ®%000csssses®® LI
50 “, .
0 L -] L L L 1 L Ll |.....n 0 1 .| 1 1 1 1 1 1 1 I.I..‘
1 10 1 10
Dy/um Dp/um
500
-, (g) ®HEG
7 40 e .
S L]
E 300 | . ¢
= g .
D 200 | . .
= o .
2 100 b oo’ %
4090000000t .t..
[ QL S | 'un..
1 10
Dy/um
B2 BRA~GHERKEILNSE

Fig. 2 Volume size distributions for clusters A to G
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Table 2 Frequency of occurrence of clusters A to G and their corresponding mean volume concentration and meteorological parameters
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