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Abstract: Based on the hourly observation data from nephelometer and aethalometer, as well as the simultaneous data of
visibility (V) , relative humidity (H}, ), nitrogen dioxide (NO,) and fine particulate matter (PM, ) concentrations from
October to December 2017 in Chengdu, aerosol scattering hygroscopic growth factors were calculated by optical synthesis
method and the influence of haze intensity (slight, mild, moderate and severe) on the aerosol scattering hygroscopic
growth factor was analyzed. The results show that; (1) the aerosol scattering hygroscopic growth factors all obeyed Lognor-
mal distribution under different haze intensities, whose mathematic expectation and variance increased with the growing
haze intensity. (2) The hygroscopicity of aerosol increased with the growing haze intensity, and proportion of strong hygro-
scopicity mode were 6.2%, 11.4%, 50.8% and 84. 5% for slight, mild, moderate and severe haze. (3) The determina-
tion coefficients ( R*) of the simulated and measured values of all the samples corresponding to scattering hygroscopic
growth model of quadratic polynomial under slight, mild, moderate and severe haze intensities were 0. 684, 0. 627, 0. 729
and 0. 786, respectively. The model of aerosol scattering hygroscopic growth was very sensitive to sample selection and its
generalization performance increased with the growing of haze intensity.

Key words: aerosol scattering hygroscopic growth factor; Lognormal distribution; strong hygroscopicity mode; quadratic

polynomial ; haze intensity

B ATSHERCE M S Ba ke, Bt BRR B 20

JEORE - 2 WL L B B A 2 B O g M AN W Bl

BEE£WME . WIERHET R SRR &35 H (2021Y]0314) ; EERE
KB &R (2018 YFC0214004, 2018 YFC 1506006 )

AR IR A A (A T A B, R R @ BFVEH E-mail: 179417919@ qq.com



- 1052 -

xR H R N W OB R

9539 %

SIEE KA A R A R, A
SRy K A I R S T LK (VAR

WFSE R B, 55 W 1 O e 22 vl & i F b 1
TSURE A BT, T 3 2 30 P A0 e 3 B 5 TE LA |
AALBIA N R S A ML PERIR A R
VS FC ST W D 15 4 PRI - AN AR AIE A0 e W 3 1 '
SN, W R R AR R R RS
Rl LU 2N H R 2006 AF S5 W B | 45
BT M H DRIk T Y I AR R IR T 9 TR A LA
I B B W 3 8 K DR T 43 1) R 2. 04+0. 28 2. 68 +
0.59 1 2.29+0. 28, KIM %5130 %t i [ 55 L AR AY <
T ARG R e IR T 5T, 45 B VD A BRI AR W)
IRIpE TR S S EICES W R R 43031 R 2. 00+0. 27
Al 1. 60+0. 20, FEAEF " FTAHM7 IR MMAE, &
PR it 25 AH XHT B I 309% 34 K 3] 80% ~90% , HL ST &
BT AR 1,54 ~2.31 fi5, S 4h, BRTEE" W
DA [R) A A28 TG ATL 8 RN e JoT /=05 JE R - g WO 2 345
RIS R AL AR B /DN L G I 3 4 AR FH
i, 2P WRIEHE R AR T A R B R
TR0 (B AR AR | A R R AN 4 58 45 ) | i R AR R
IR AR RLAR DL B Ak 2 20 i i 2 AR Ak, 39 1 1T fig
g Y R e 3 A T L G A | &7
T AU R TR A R SR R VA A T D
b DX A5 FSG TSR R W 348 4 PR 118 WA A A
PET& T AU BT W R T R BRURS EE,
b, A IS W PR 3G 4 PR 1 AR b 5 R0 R
ROy A AR L T S5 AT S DA G

SR & A A RS 2 R DL RE UL AR A AR
RIVIFEERI ) k], RERG AR
R BTG YR Rl B G gL A
U5, R I B AR I B
A3, PR VG Y] Y 5 U TT Ik 80% a4, BRIE
SEV B E kB, g TS Y 1R K ¥ M 414 S0,
NO,™ NH, " [ J5T 5 e B f 2 384 m, 2 A 5 40 1] 19 2
fif, RPFEP R I TG BN E,0.4~2.1 um
7 A5 BERSURE e 3 TRV T, AR E R,
A FEXHIE B B 38 eT 42 o AR AR Ak 2k RO R A,
TR A5 Y n] OB Y56 A, 2 48 TH A S Ak R
AR AL R, M R W U CRW R VR B 1 R
B AT L S A 9 T A R A R
AP I K A B 3 (A AU | X b BR 255 ) IR
S 2 28 P s 22057, JH v g i IO R U DA T A

AR HE X AT AT SR AT 2 ST A B RE, RATE B
YrHER & R R AN, Z T AR MR R A
P 122 X — T U )1 4 Ak & 2 Y d ™ A1) X

Bz R RER T 2017 4F 10—12 -
SRR AL BRSO 49 W 0 45 %) 328 B ORI K50 4 i ot
BERIF R R A RE DL BE (V) MIXHB B (H,) R Ak
A (NO,) Wil gk, i i e 2r Ak TR I
ORI K T, RGERIT T % 7% 55588 i AF
AR YOG 2R HE b TR A 0 5 5 G v AL AL EE 5
JE WP 2 A0 SR 2 R TA RN

1 #ABREFE

1.1 WML E

SN w5 A7 1R T P B AR P B 24 B 5 BE 25
FBEBETH (30°39' N, 104°02" E) |, FF 25 i 1A 25 B 21
m, PUJE 2 km PTG RS, REF R 5540, W
T 53 &1 FB g £ TP R AT X, 5 km 30 Bl N TG 8 Tl kK
SRR/

1.2 HEIRENFIE LI 2

THORE TR B A S A 2 R ORI et D R i e B
[T Y P B 158 0 5 0 00 50 40 (R0 L B AR R I
JE NO, Fl PM, (TS V FE ) AHOCAER AT .

(1) 3t ( AURORA -3000 &, Ecotech 23 ],
W) 1 LI 38 KR 525 nm, SRFESR Ry 5
min - X', TSP YIE|Sk K TE >0, 25 mm™ |, & 24
h AT F kA, 24 h FHEB<+1%, & HH
R134a SARGEATES BEARE , 38 2k PN 30 U 1 FE A% et
R B BT IR G, AR DY e =
SRR 5 I AE 40% AR B HAE M s I
TR

(2) BRRKGI L (AE=31 % Magee Scientific 2y
A, 35 ) 2R A R Al O R R B, A 7 A4 I
P9 370,470,520 ,590 660 . 880 F1 950
nm, B REHE R 5 min - K BB ICR
TSP YJHIk | SR S 55 A A8 % 42 v ) 3 5 ik JiC 4 DA
Ul A0 7K o B Al ) 5 P 5 T AR Al O AR
Gi—H Cp o,

(3) RAHE VLA h AB UL EE A (SWS—-200, Biral 23
Al ) SR AT WL, A R R R — R SRR
(WS600, LUFFT A w] , f& [ ) # 47 Waill , NO, ot & ik
BE b %5t NO (NO,=NO, 730 % ( Thermo42i, 5
) WD, KA AN ASUR ) P, IO U B e A5
Ky Wi { ( GRIMM 180, GRIMM 7 7 , 7 5] ) 5 fif
i, B 5 min - K7
1.3 BB RS iFiE

EE A R Y R € e LS Y AN B =R
it FHU GIBR T R K VDA DL R R KL o 7
H 0288 BT I AR BT R T 40% 1)



48 1 A 6 P B 00 ) % S 32751 4 o 4% -1053 -
S R R R RS TR LA R B NO, IR,
BRINECE ; BT, AR QX/T 113—2010¢ 58 Wl Al b, =0.33Cy,, - (6)

TR Gy ™) FE /N BE L BEAUE AR T 10 km HLFF
B AR BE I T 80% Bt JAI K7 4y 5 5 24 R BT A0 X 18 i
TE 80% ~95% 2 [d] H. PM, , R FE &5 T 75 pg -
m LWy 5 BE DL <2 km I E N SR AE
WJEAE 2~3 km g SO RESE  BEWLEAE 3~5 km
e O RS, BE ULEAE 5~ 10 km B 3 SRR
s, PR LR e A VU AR AR 633 4,
1.4 SEKHSRREKEFHITE
1.4.1 SUFZEEE

RATH N R B R LA KA P L 3% 2 B
B A AR X 2R, 2% H R R (1) M 0. 05 B,
£ 550 nm PEAAL Y EREE R AATE G RECS KRR
FERIER D H

1 1

=—Xln—, 1
TR (1)

K (), b, 4 550 nm YA A IR EE KGR
B, km ™V A KAREILEE  km,

IEEFAE T 550 nm PR AL R SIE R BN
HRAK

by =b, +b, +b, +b, . (2)
K (2) b, b, 3B FREEZAET 550 nm PR AL
PR T SRS HBU R BRI W R B85 b, 711 b, 53 ) R B35
AT 550 nm PEARAL KA AU RECNIR RS,

K AURORA-3000 7 3k BE 31000 525 nm 3%
KA F R A F ISR I BT R A

550\

bSp = bsp,525 (525) o (3)
2 (3) b, FH b, s ITIER B 550 nm P K Ab
TR T RB S R mm™ 5 a S AR T
Angstrom U K I8, BUH 1. 36,

JeH AE-31 AU SRR AG I {SOULIN 75 3 & 2597 1
1) 880 nm I 1< Ah A A5 BB I LR B, SR I R FH Rk
Jo R VR BE T 532 A 550 nm I Ak B I i
ES G

b

ext

b,y s =8.28C,. +2.23, (4)
550"
bap = bap,532(532j o (5)

3 (4) ~ (5)H1, b, 53 F I FH PRI O 65 k2 S5 38 532
nm KA U R B, mm ™" C A SRR R 5
WRE  wg - m™” b, 0 550 nm I b Y TRl FR AL
mm™', 28 PENNDRF " (BF5E R , X% 550 nm
WAL b, — MHE N 13 mm™', £ H SLOANE
SESTIRL D X 550 nm YA AL b YT AL

it(6> EF‘,CN%j‘j NOZE\%%W&F,IO_gg ° m_3o
FIHDE 7 258 1T 5 A R R 4 K A

EROF
buy = by = by ~ b,

e » :
1.4.2 Sigmoid RESEIL T H

RISt DX VS R A0 WA D 3 K 5 ST i
TG OC 2R R LU EORLAR R 35 4 X F
B AB R sigmoid PREXS LT, TR R L
SR R T £

17. 34

S v ep 28 x(f, —2.15)] °
1.4.3 S BCHUR R AR

RRAE T BT X R PR R AR B B Rk &
T 3 PP AU TS PSS W R B B L X 5 SR, R
2205 A 2K 0 HIC W 08 3 AR Y AT D e A R AE A
I 1 DX A5 R A A 3 34 R i R X 3 B ) AR
TEAFE

H.\! Ho\ 2
H)=a+bx|1 -] 4ex|1 -2 .
fUHy)=a ( 100) ¢ ( 100]

(9)

: (7)

(8)

H(DH a,b,c NAEKSE,
1.5 XHIESRSHEE

XPECOERS 53 A 76 HU K SC AW ML &3
SERE ST AT O 5 BT N, M 3R % B R
VG|

Y AV S
= Pl
[In (x —a) —,u]z}o (10)

K(10) 0 WO ESEG o WIERSE o HRIIE
EHZH. XRIEBEEIE(E,) J7 2 (D) Wit5Em
K (1) ~ (12) IR, BB (E ) 57972 (D) Bt
FE TR I E S B R

2
Exza"'exp(MJij, (11)
g

D_=exp (2w +0*) x (expo® —1) . (12)
2 GRS

2.1 SEREHBEEKEFSANERETH
B Ml Rz

L 25 T T i XS ) 38 i E (ol R B
HRE R ER B ) A0 TT A I R W I K R 1



<1054 - 4 SN

5 & K W K o

539 %

RETTE L, 1 R AR 58 B 2R R R
IR W R R 35 D A Bl 25 A1, RIVAR X TE 2573
A T A 0O R, 2 0O s AR R R
IR JEE 5 0 HICORS B2 380 48 DR 1) 2 73 51

030 L=T0

49 2.391.0. 555 0. 454 F1 0. 336, BRI I WU W
B PR (0 A et A T I 5 32 1 B8 T /), 306
FH A TR S R 8 3 R 7 1) F30 AT S T o 5 e
P BN  FEAS AR SRkt B 2 1 5

0251 R

0.20
0.15F
0.10

0.05

0251 i

020
0.15F
0.10

0.05F

QG CIL T NSRS

1 4 MEREFHTRARESRRIGKEFHRER

Fig.1 The frequency histogram of aerosol scattering hygroscopic growth factor under four haze intensities
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Table 1 The fitting results of Lognormal distribution of aerosol scattering hygroscopic growth factor under four haze intensi-

ties
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Table 3 Fitting parameters of scattering hygroscopic
growth model of quadratic polynomial under four haze in-
tensities
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Fig. 3 The fitting results of scattering hygroscopic growth model of quadratic polynomial under four haze intensities
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