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HAEAR; REBSLERBEREZR Y aEE, RAAAT R T LURKRHKEZ
F4E ¥ £ F 100 nm A= 500~1 000 nm 4258 H . ZRBEARSLEREZ NG E A
B %of TR RAK GERE , M &R KRN RS LA N ERBKE R G R
5, Ak gy BB X 6 A IR HOR B AR 50 B 5500 ~ 1 000 nm A5 42 5E B AU IR B0 o
BAHEEZ R, FRAROLERBEERARREDYTRAZRES BRES 1 F
BREE2ZANABEBITHBKEISAMS AR AA TR THESBESERLAHE
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ST 3RS

FE K,

AU TV I3 A 2 R U R AR A
PR IR BRI, S R W) TR R A R U 5 v A R
) E % 2 B0 ( Penttinen et al., 2001 ; Nishita et al.,
2007) , MG A0 s T ORI S HAE R
PR A AR X S B S U R Ol A P B A
SR PIAH G (Bian et al.,2014) o BIF7E RS
TR UKL A7) 0 i BE 2 AT AR TR RS G Bl U R
TH 6 & Bt iR AURE WL 1) B I (Levoni et al.,
1997) o eAh, AU AL R0 A% 1Y 72 1k BE % W0
W WSO RSP 60 06 s S5 B BE T, S T S ST A o
1 S M %% M ( Charlson et al., 1992; Haywood and
Boucher,2000) . T ¥ 5[] 32 A R0 Bk T AU
JRE 0 A S A% 1 BE 0, T RL AR 2 5 ) A IR A% 1
5 [H & (Mcfiggans et al.,2006; VL %¢,2014) , X
VA T 1 AR 78 A 365 B 2 TR 3 53 A R 2 A i I TR Y AR

b, BUE 7 IR AR 0 B 85 A 36 B W) ( Lohmann
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PRRlE 2807 0 A, N O AU B Y 1 22 5 B3R [
AEK T B R MF I (Liu et al.,2013) , R 9%
JB UL W AN {EL 52 i B 055 5T, B R A T ON MR (g B
( Delfino et al.,2005;Rd and Dockery,2006) ,
RN BRSO A R AT L 2 5
NIEARZ 2238 CIF R 10 IR ok i A o3 A 1) ok
5T . Hussein et al. (2005 ) AR 45 52 b K UKL ) 1 35
SR AR B o R AURL ) 4 A [R] R AR R /N I3 Sl B A
S EMRAZEES HREESHREL 7S . Kivekids
et al.(2009) X 7 I3 /Y FL WL 5C k47 B9 WF 53 S R
SR T 8k B 29 K 2 030 cm T ; Birmili et al.
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AT PRI, HOH =5 M A2 4k 5 AR ke R ) R
SR B OIR O, 45 20 B 20 10 SO0 IS A A 9 %
1% 155 (Guenther et al., 1996 ;Laakso et al.,2003) . i
BLAE (2002) i 16 2 0K P 3 Bl &1 ok b ot 5 2R
FEKZ= 0. 3~ 10 pom KL A4 70 Fl A A0 J0RE 1) Kk &
HEAT T AL, SRR B EORL Y Bk S R LR
RABKRK R, REF (2007) 5558 53 73 Hr < xS
AU 5 ORL ) B 43 A 1) 52 il I & B, 24 TR T T
T 17 1 DX, 808 2 B LA AL 28 A I 325 T 24 <
VAT Of 9058 2 b 5t B O I, B35 DA 2 AR A R 25 J0RE W) Oy
F . Birmili et al. (2001 ) i izt 73 Br A1 Sk 5% Wi i
TOURE W) K% A1 52 i I B, 24 Rk U T R0
N, 22 R AZASE 285 A0V e 20 A R v T B R A6 2 JkL
Py e SR A AV 5 T 24 AR IR e R i, 32 B i AR
Hu DR S AR B S BOR R s . A EE R B,
FRER AL 5 WORL ) 52 AT A% i 1) 572 i 450K, X 02 il T
BB SERTPAE LB RS ESEK
A 457 B IR 1) (X e 2, 2013 ) o AR OR, [ AP A BF 5T
R 22 A8 28500 B0 2 3 A 0 T B AT L
( Wehner and Wiedensohler, 2002 ; Hussein et al.,
2003 ; Birmili et al.,2009; Venzac et al.,2009) , X} X,
Vo T BB B % AT SE R A3 B, D B S R
23 B T R A AT ) R B S B T R
B2 W BT 5% B N R 38 70 (W et al., 2008 ; Sun et
al.,2013) , H R /- &L i AE 75 Je 5 5 T Ry A b 4
RAEHE (T /N, 20125 143 15 5%, 20135 F 404 4%,
2014) ,

T DX v G 0 3, AR R ML DX TS e L AR
JEEE L AL AR R DX AH T IR,
1YL IR X, A5 PR 52 N i /0y U0 IS ) SRR
BRA AR . PR, A SCTE B Ll e W
JEIT W58 TAE A 2014 45 7 A 723 LG W] T 5k
2 J& §% {Y ( Wide-range particle Spectrometer
1000XP, WPS ) LI 5K 75 1) <7 Jie B8k BE e 3% 43 A
A LB TR I s Rt AR R
B X8 R 2 M DX AT TR 0 A R AR AT 20 A
B E AR A XU 5 A I LR O DL Ik 2
Bod I7 SO R A S

1 S = 0 S0 25

L1 St

B LA T2 B0 R A L DX, AL T R R R
AR Tl A R, U AT R
HT T AE I A 3 52 BH G A 8 5 22 A, Jm ¥ i 9 3
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FE A . B X AR Y S 7.8 T, BT
25 C,H Ff Al 27 C 8\ IR TR 4 0 4
Re TR & 2 369.3 mm, Hrp B =[5 1099
mm,, ASBF 5T W I A5 15 AE B L G BT (118°09'E,
30°08'N) , Wil b ¥4k Sk 1 840 m , W B} [6] 2 2014
BT H 727 0o ARSI GORM LR AU Ok
JE B BSCS 43 A A R R R AR5 R A L 4R
1.2 (UHF/NE

ST B AT 58 ) MSP 2% w) A 7 1) 5 i [
RARTEAL (WPS) HEAT I 5, A 2% B 3 &8 4 21 1
BWOGRORLE 71X (LPS) | BE 45 #% i1 %A% (CPC) Hl il
SRR HT X (DMA) o I 4 K 42 5 [l o 0. 01 ~
10 wm , AP B € 7 67 £, WL I i) [6] 3 B 5Ny
5 min, A SO A BCHE A2 0. 01~3. 24 um (1 0 I
BB

G GOR B G il R IR R R R
R XU ] R AR I K SRS o WL A
T 7H1—9 H.7 A 11—16 H .7 H 20—21
H.7 H 23—26 HA KK ERIN, HARH G2
= E OF R Ao A2 W (PBL) Sk ] NOAA
HYSPLIT model py#LTH 5 45 (Ye et al.,2013)
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2.1 FEE¥E S

H A [7) DX 0 e B AL~ A A AR R Y
22 5, PG TE AN [R] #8141 R 552 el T 79 1L D' B T
T RCE I AR AR B 2 A IR R 22 5%, A SCE
7T S [ i T S OR U BB (NOAA) JF R IR &
T BAKE 5~ B A% B H 258 45 B B 50 HYSPLIT-4. 9
(Hybrid Single-Particle Lagrangian Intergrated Traj-
ectory ) X WL 5 1] I IS A LT OR R EAT T 0 2R
(1) ACH G 1) B 0 B >R 8 S HL AR HY SPLIT-
4.9, fd Bl ok B 3G [ 50 A OR R B R
(NOAA, ftp.//arlftp. arlhq. noaa. gov/pub/archives/
gdasl) o 5T 500000 9 1) 21 2% 2 11 9 36 h )5 )
B, Bk B AR A v O BE L R B2 1 500 m
AGL ( Above Ground Level) , %f i # 1L 5% B T & B
(3O A5 ,2012) , A4 1T Y B 2l 3 B2 R 5 1] %o 3
AT B B 1) U R AT SR 2 A0 A, I R R A ke
HEAT 321, 45 B0 A [) B 230 i ik 28 0 Al 115 4 W 1Y
W TE R X ( Draxler and Hess, 1997) ., #F5X £ 8, 3
M) B L) 2 18 32 AT 43 i) R 95T I8 At DX Y T R
B (ALTr D) R BTTR GE 2T X
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Fig.1 Clustering analysis of air mass trajectories at the ob-

servation site

2.2 SBEREIREDEIE

R B GE AN [RDRL AR FURL ) vk BE ) R AT, 5 R e
BT R B RS (<100 nm) 5 BLUERBLZS
(100~1 000 nm) ; HLELZA (>1 000 nm) ., % 1 H1E
LT 401 1] 0 PR B B8 4 A e e, B 1L X R
SEWEF B RO BE 2 3 518,27 em ™ B R LA
(<100 nm) /i 56. 0% ; FLEEAEZS (100~ 1 000 nm) 4
44.0% ., MK 1 tha] LUE Bk Y E L h e 2
BRSO RS, X ER TEFRES A
TR T, RS R T Z , HE W
IKAREA AT B PR B R TR 0 . 36 2 Hod
TAHESE 5 E AR ST AU 25 R, X)L A B
AHIE 5 08I0 380 £ 2 1L B R R AR LA TR RS 11
R B0 B IR T 1 N R 22 800 e T S T L I 45
T 5 B0 B G 1 A0 e L 25 SR e o 3 . LA,
5[] Sy e VA b DX 0% 2% 1L O 25 SR 0 AT ) L & B

B L DX R A N . DESER T, —4EZ
AT S B B Y B A A AT R AE B ZE (Wehner
and Wiedensohler,2002; Wu et al.,2008) , H i T &
LU BT TO0WE 0 5T 4 v 1 2 LR i, o TR R A2
) J5 B A B 5 e W /0 | 5 30T g ok R AL TR

AR
1 SEEBRESHLIE
Table 1 Statistics of particle number concentrations
HLAE Il /nm - 3 80k g /om ™ I A %
<100 1968.73 56
100~1 000 1 548.98 44
>1 000 0.56 0

x2 ARAHMRABHNEEESERBRENANER
Table 2 Comparison of number concentrations of particles of

different size ranges at different sites

i [X ki F2/nm Bk gE/em ™3 2 2% Sk
20~ 100 21 000
F i 100~1 000 6 000 Yue et al.,2013
3~1 000 27 000
3-20 9 000
Jbse 20100 13 900 Wu et al., 2008
100~1 000 7 800
3~1 000 32 700
10~20 1125
. 20~ 100 10 275
o 100~2 500 4313 Xuetal., 201
10~2 500 15 725
10~20 15 521
- i 20100 12 990 Gao et al.,2009
100~1 000 1744
10~1 000 30 059
10~ 100 5193
Fl) 100~ 500 1 419 #2008
10~ 500 6612
3-25 1950
. 25~100 5075 S 2012
100~ 1 000 3715
3~1 000 10 740
12~21 570
20-~95 1 060
FCH & 95~570 430 Kivekis et al.,2009
12~570 2 030
10~ 100 1 968.73
100~1 000 1 548.98 N
B 10~1 000 3518.27 AR5

3 F WLIN BB AT LA 545 3] 10~ 1 000 nm S
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Y TR - 32 0 T R ROE o A i AR R 2
7R o SR B X I Rk B R0 R o)
A HA IR B AR AE . 380k B i B AR fb 5
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& A REE BB S PR R MY 5 AN 12 I T4, R R
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17 I S IR B 2 — AN I (H W R, Z 5 fE 20 I ik
B AR VR BE , B 5 A 1 1)U Ik 3 T
(3= N P N & s 1 RS BV R DS A R LT O W
JEE o i 22 32 BV ek (T 1) G R
JEAS AR (B 3) 2 P SL RS2 o JFG v 0L 49 18] 5 K
SR e BEAE B S G 0 3 S A R X
b TAT 75 e ) T o ) A L AR A R
Ve #E A AL g A2 B9 Ts Ge ) — B BA Bl ,
B AR RE - 3 i 26 A RS T 1 7S e W ok B
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Fig.2 Daily variations of average particle number concen-

tration and size distribution

2.3 ARSKERXN[BERERENZID

AN T 9 OGP X T Rk P2 AT 3 T L)
SR o LB AT AN 22 T TGN AU IS A 7 AL R T A
{3 1) 2 LA A AT UTE BRI, 4 3 5= DR /9
IR 45 (Mikeld et al., 1997) o X i J2 A AR XU A
XU T 2 TR A 3 4 A Y T R 0 D3R AL
5 BB R AR AT 0%, L 28 i 1 KU k) 1R A
S RPEUW AL BT (B B A S, 1995) .
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Fig.3 Daily variations of planetary boundary layer height

r-—— 1

at Mt. Huang during observation time ( The two
dashed lines denote sunrise time and sunset time re-

spectively.)

R GT W J3E 6T W0 P S A M SO ORI R
5 ) (HRAHESE,2010) , B A AH X R 193 K,
TR R I RURE Bt 22 39 . B Ll I 009
JEE A v, 7 B A HE O, O B0 B 4 2 BT
B3k | Ll XU A2 v B AR A 4 R R Y A [ 5
17 L8 LA R D B AT A v, PR I AR S8 49 R R 1
JE R X ) S5 R R AR R WF SR G, W5 R
ARG FRR B B 1 R R RRAE

R0 389 1] 35 111 o B T 4 3R B 29 8 18 °C L H i
R — A BLAE 12 B, H SR AR R — g A
05 i 5 A Xof 18 08 00 L ¥4 6 2o 80% , L 28w LA ik %
100% (& 4a) o XF HeAH XT3 B (& 4a) 1A 5L
WeHE (& 4e) BZR A AT LR B, A0 08 B30k 1B A Xt
B3 5L 07 M S A0 A R AT, — T T 1 ) AR X I S
P Bt B K Ik AR T AR K Ao R R A A0 o A A I
B B 5 55— 7 T A AH GBI 98 45 Hh R A R A R
TV L F 22 ) A R RO T S R
JIE B0 FE Uk /b (Li et al.,2011)

FH SR U [ S 359 XL s XL 1) Bt i) 95 728 % iE (&
4b) LI A [R) AN TR AR AT IR 1 Bk B S R
BRI 56 R A AT RRAE (B 5) ifF T 25 a0 i R 3
SR U 1) 5 BA T00 ) - 25 XU Sk 4.9 m/s, 32 5 KL )
S P G RURI R AR XL XG5 0 T B0 5 A A i 3
B e R, WU B/ i, R AR CSE HRE ) 3K
59, RIS M5 Y B, R R BORE RS R Z
2 R, KK HRE Ty i, 1
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Fig.5 Aerosol number concentration variations with wind velocity and direction during observation time ( The angle denotes wind

direction ; the redius indicates wind velocity ; solid black line denotes wind frequency ; coloured dots indicate aerosol number

concentration )
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SRS 9 U TR 1 3 2 52 RS 52 W R R AIE 5 X
R 0 B ST o L PR 1 AT A A A AL (L B R A
ST IR T 52 2 A1) B2 e O W e A BIE ST R
Y, BURBE S A & 2% RS 25 R I 25 B 1y 2
i s, Pt a2 T AR G R R (X e A
2013) ,

a.aerosols of all size;b.aerosols of less than 100 nm ;c.aerosols ranging from 100nm to 1 000 nm
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Fig.6  Aerosol number concentration spectral distribution

under different air masses

AN TR ST 5T S B EGE o A A7 e W] g 2
S0 MARBBRLAZ/NTF 100 nm B, PR HESE 0T
AT AP A T B R A Bl 1 092 em ™ B3
I 28, A6 ST S5 TR ) A IS RO B AR, 8K
HILF] 1586 cm ™ B 58, 1M 5% 7R v <A R i e
KA e Bk B e ey, LA AT LG B 2 776
em T BOE R TE . R 3 TG KA
S T VR I A Al 1 2 AT T SR D o I U
FHXPVREE A 3 P 50 T A%, m R g &1
AR BORL A, T AT e R U Sy S kL
1) BB T A R S5 0F, B B fE /MR AR BUiZ A
S AT I B0 i R S A A ST R
VA TSRO B T L R RO RO 1 98 R
IR 38 22 FIURLF W R A S 1 R . R I
RLARAE 100 ~500 nm {5 [ B, 3 Ffr <1 52 5 65 1 19
SR B oy A R AE 25 AR N BOREEA Y. (A
SRR VR 500 ~1 000 nm [, R [/ A B35 5 1
SR BB SRR /N T 100 nm BT R 1 A I EL
Tk 5 IAH B2 B 0 A R AR, BRIV e AT X R Y B
e, T B T L 7R AR I ) A I RO B AR
e AU AR N B A ISR R v R S
o X EEAR AR 50N IR R A T DLUAE S0
1 150 52 P4 g < 1A 5 M B, 8 35 0 B e o5, P2
AR FE AT LA 5] 96.67% (3% 3) , TE Ml 564 F
T R TS0 OB 38, T2 2R R AT 52 I 2 1L
N, A 458 A X I B AR, Bl R 88% , TE L AR 1 T <
VS 8 TR i 8 K AR X 45 555, PR I i R AR Y LT
JE B B AR 5 [ B DA 430 ~ 650 nm i 4% B S I
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BT AL i A (B 7) AT AR K3 1 i IR
i AR ER R B SR o AR F B B T
JETEVH R 5T X =0 T S R RO R
JRAZAR AR T B I 5 IR BE ) i A e TR Y 2R
T M R A T i S R A Y T ) TR IR
RO T, iR A 5T B ERER A R R AN kg
105 B A, U IR RE AN AL TR] I Tz SR
X P B AR, e 20 3 IR I RO e 7

R3 FRASAESRTEREZRSARBRES TR

Table 3  Meteorological conditions and aerosol number con-

centration under different air masses

ot TR PR CEHRE/ HER T 100 nm) /
. BE/C B/ % (m-s™") cm™?
=3 17.45 94.51 4.78 1586
ViFE R 16.67 96. 67 6.41 1092
KA 19.35 88.78 5.78 2776

2.5 AASEESRTRSERBENBESSH
wa
FT T L A 9 U FBE R AR M L 10 ] T A
X, WA S % Whitby (1978) 1977 1%, il 1
P BIE 2503 AT R, ) 22 4 X BOE 25 0 A 1 &
Tk A TG o W BRIE 2 0 A 1 2k 0N -

n

N,
(Dp = [
7Dy ;A/%-rlog(o'gy,-)

[log(D,) —log(D,,)"]
210g2(0'g,,v)
Horbon BZSBIANB0 N, DR B2 0 RO IS A A
O B, B Ry emT D) R RS ORL T AR, B
Hnmso, SHRAES R UM PRIEZE ; D, &R
M- R AR . A SCAR 4 Whitby (1 = B 25 XF
BOE A AR A, 25 5 B 10 O IR Y 0L
S5 (I 6) B BT iy s KL 1% B A2 D, 43
3 L (10 nm<D, <100 nm 100 nm<D, <300 nm
1 D,>300 nm) JEATHEAL, B n=3, FE45 LA
N, # o'gvi%)]fﬁﬂ\j 100,100,100 1 1.3.1.3.1. 3, |fj
D, DA RS 1Y A R 7E — & X Ta) Y BEALIE . 3X
R HLE S RN D, 0 B B R U, HA D E
(B RE A% 35 B B 1Y 20K o AEAULS BYBEAS 1 X N 2% AR
BB B 2 FIREZS 3 20 Sl xh o AR AR S 1 AR K

B2,
F 4 R AR 5T B B A BBk
FEXTEGE S8, WNRPATLUE WL, ZF S BIE ST
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Fig.7 Scale distribution of the dissoluble ions chemical composition concentration and OC mass concentration of aerosol particles

under different air masses

R4 SBRRVBREMPEUEGHESSH

a.southwest air mass;b.northern air mass;c.southeast air mass

Table 4 Parameters of log-normal fitting for aerosol number concentration spectrum

s 1 s 2 B3
i
N,/cm™? O D, /nm N,/cm™? Ten D, ,/nm N;/cm™ Ty D, ;/nm
VS A 1311.5 1.74 81.3 672.3 1.5 151. 4 45.5 1.26 645.7
B viasHzil 1447.2 1. 69 58.9 842.6 1.52 138 28.3 1.33 544. 4
KA 2210.4 1.75 51.8 1 500. 1 1.54 117.5 39.2 1.56 354.8

T RS 110 Ve (BRI B2 0% e v, BRUSR RS 2 1 Ve
RO JEE 32 foe I, B 1y B OO IO 1 T B AR P AE
KRR B, AR SRR T, S RS R 2
AMRMZEST . EEREBESMBREE 1, =1
[HE S TR RS o, B E RN, A
JE R T AT R T 01 e A R e g U S A R
B0 T VU R P S o T ) T 3 1 e (L 9k
JEE e AR , A58 25 WL AR e A, A2 oy T 1 T AT A A
XREERLR (5 3) AEM R AN T Z AR B A
BN R I BRI AR 25 o 1) I ROk 1 1 R 3
P A 2 TR IR 1 e B D R i i e R A A
SRR TP B E O R RS 2, %
AT W I 118 T8 TR 0T 300 1 W L o 2 vy, U {1
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Fig.8 The distribution of log-normal fitting aerosol number spectrum in (a) southwest, (b) northern and

(¢) southeast air masses
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(¢) southeast air masses
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Characteristics of aerosol number concentration and size distribution in
summer in high altitude regions of East China

YANG Suying' ,ZHANG Tiening' ,LI Yanwei' ,ZHAO Xiuyong’, YU Xinyang' , WANG Qihua'

'Key Laboratory of Meterological Disater, Ministry of Education ( KLME)/Joint International Research Laboratory of Climate and Environment
Change (ILCEC) / Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters( CIC-FEMD) /Key Laboratory for Aerosol-
Cloud-Precipitation of China Meteorological Administration ,Nanjing 210044 , China ;

State Environmental Protection Atmospheric Physics Simulation & Pollution Control Key Laboratory , State Power Environmental Protection Research

Institute , Nanjing 210031

By analyzing the aerosol number concentration and the size distribution observed in July 2014 at Mt.Huang,
the characteristics of aerosol distribution at Mt.Huang in summer were analyzed.On this basis,log-normal fitting
were performed on aerosol size distribution.The results show that the average aerosol number concentration at Mt.
Huang is about 3 518.27 cm . The aerosol number concentration is mainly concentrated in Aitken mode. The
daily variation of aerosol average concentration showed a bimodal distribution, and the peak concentration was ac-
companied by the increase of small particles.The aerosol number concentration was negatively correlated with rel-
ative humidity and wind speed,and high aerosol number concentration usually occurred under weak southeastern
wind condition.The aerosol number concentration in the accumulation mode was obviously influenced by wind di-
rection. With the effect of different air masses, the difference of aerosol number distribution mainly existed in the
particle size of less than 100 nm and between 500 and 1 000 nm.Under the southwest air mass with high humidi-
ty ,there appeared the highest aerosol number concentration and the narrowest size distribution in Aitken mode.
However,under the southeast air mass with high temperature and low humidity , there appeared the lowest aerosol
number concentration and the widest size distribution. Aerosol number concentration and spectral width corre-
sponding to northern air mass were in medium level. The size distribution characteristics of aerosol ranging from
500 to 1 000 nm were contrary to those in Aitken mode.The aerosol size distribution and volume distribution un-
der different backgrounds can all be fitted to a log-normal distribution by using the three modes of Aitken mode,
accumulation mode 1 and accumulation mode 2,but the aerosol number concentration spectral parameters under

different air masses were quite different.
eastern China;high altitude region;aerosol particle;number size distribution;log-normal fitting

doi: 10. 13878/j.cnki.dqkxxb.20160621001

(FTAE % 35 TR A8 #1)

389





