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Optical Properties of Aerosol During Haze-Fog Episodes in Beijing

YU Xing-na'’, LI Xin-mei’, DENG Zen-grandeng’, DE Qing-yangzong®, YUAN Shuai’

(1. Key Laboratory of Meteorological Disaster of Ministry of Education, Nanjing University of Information Science & Technology,
Nanjing 210044, China; 2. Chinese Civil Aviation Hulunbuir Air Traffic Management Station, Hulunbuir 021008, China;
3. Meteorological Bureau of Lazi County, Xigaze City, The Tibet Autonomous Region, Lazi 858100, China; 4. Meteorological Bureau of
Chayu County, Linzhi City, The Tibet Autonomous Region, Chayu 860600, China; 5. School of Atmospheric Physics, Nanjing
Univwrsity of Information Science & Technology, Nanjing 210044, China)

Abstract; The purpose of this study is to investigate the optical properties of aerosol during haze-fog episodes in Beijing. The aerosol
optical depth (AOD), Angstrom exponent (), size distribution and single scattering albedo (@) during haze-fog episodes were
analyzed between 2002 and 2008 using AERONENT data. During haze-fog episodes, the aerosol optical depth showed a decreasing
trend with wavelengths, and showed high values with an average 1. 34 at 440 nm. The magnitude of Angstrom exponent was relatively
high during haze-fog episodes and the mean values reached 1. 11. The frequency distribution of a was up to 94% when a >0.9,
indicating the predominance of fine particles during haze-fog episodes in Beijing. The aerosol volume size distributions presented a
bimodal structure (fine and coarse modes). The maxima ( peaks) radius of fine mode showed an increasing trend with AOD, however,
those of coarse mode showed a decreasing trend with AOD. The size distribution showed a distinct difference in dominant mode for the
different AOD. The single scattering albedo showed an increasing trend with AOD during haze-fog episodes in Beijing. The mean value
of w was 0. 89 at the four wavelengths and the w exhibited a low sensitivity to wavelengths.

Key words : Beijing; fog; haze; aerosol; optical property
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Table 1 Selected haze-fog dates in Beijing

iy 1A 3A 4 H 5H 6 7H 9 A 1074 11 H 12

2002 6~9H 7HMSH

2003 1H 1 HAI30 H

2004 10 H S~9H 30H  1HMISH

2005 20~22 H 4 HF16 H
14 H, 15 H,

2006 18 H,19 H, 10 HANLL H
21-27 H

2007 50 TH

2008 9 11,14 HAI1S 0 24 HAI25 M

) ERENK Al R IR X6 A H 48 S5 R a5 55 BE ) A —

2.1 BB Angstrom P TEEL
KGR (aerosol optical depth, AOD) J&

FEER BB I A RS RSB IR & &, TR
KATG YL — AL . — ki, AOD (B /)N,
R, Iz, AOD # A, KA. K1 K
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Fig. 1 Aerosol optical depth with wavelengths during

haze-fog episodes in Beijing

A5 55 3 R A ) A IS 2 JRE B B e K 1y A8 {17
Bl NPT DB Y, 55 36 RS TR ROL# RS
I 30 18 AT/ , 1 5 e = 1 300 ) S sk
X R BRI 3 s HL A D R s . 7R 440 nm 1
SRR R A F] 1. 34, 1= T 2002 ~ 2007
SRR B K Z T4 AOD (0. 98) | 1 2008
AEJL R EIE S WA ) AOD(0. 43,550 nm) & i 2 £
2 X R TERE RS L AR E RS
PSR TR B R AT i g R B R I
/L R L

Angstrom I FEEL (o) S A7 SV Bk TR/
1 —ANEEDEAE S H, FE K, ULERL T /N )2
ZORIR. TS, a I R ATIR R 45 LR T
oD T o TTLUMIR R H 2 o Gl & 2 44
T AL HLIX 5556 KT Angstrom I < $5 % (440 ~
870 nm) SR AE M 2A R (440 nm) Z [ A LR,
AOD > 1.6 1 i I B 2% TR 300 2 29 Oy

14
12 - 1~ ]
10 - [ ]
£ or ]
E s
4=
0 1 L i L L Ii ’_‘l]_l I_IJ'_I
0.4 0.8 1.2 1.6 2.0 2.4 28 32

SO (440 nm)

s um

141 ..‘ . -

u i =
g 12 - . " .." -i.il'_l. .,
-" Sgm

IR N
g
% 08 .
Z

0.6 - =

04 “

1 | | | | 1
0 05 10 1.5 20 25 30 35
BB e 25 L

2 JEHEHREEXRST Angstrom KL
(440 ~870 nm) 53¢/ 5 (440 nm) BIX &R
Fig. 2 Angstrom exponent (440-870 nm) as a function of
AOD (440 nm) during haze-fog episodes in Beijing

M AL, U5 56 KT Angstrom %438 G &
T B A, B B I AE 0.43 ~ 1.46 Z[H]. 4
AOD >0.5 i, o B H T 0.9 HEFF7E0.9 ~ 1.4
£iAi. AOD Fil o R RTES 55 KI5V RSB
] 200 W 2 22 A A 56 R AR T R AU RIS 1A T <
T IR DX A8 T 5 S FTORE AR 174 52 Wil i i — h
. BRI, b5 55 5 KT Angstrom 4K
FEECATIAE 1. 11 2R L R TR XA 2 45
2(0.48) "7 ULH T VAR IR X LUKHLAG VA
PR, T 553 RS0 i e 32 28 LA A A 75 e k1

35 T At i IX 55 5k R A 1] 1) A SO
“FJEJE (440 nm) F1 Angstrom I K $5 % (440 ~ 870
nm ) ARG N R B, 55 5 RSB T) 1) SO I
2 A B8 A , 20 93% 11 AOD 43 A £ 0. 4
~2.6 ZIAl; 1 70% 1) AOD EH{E0. 4 ~ 1. 6 Z[f];
30% . Angstrom BRI ESHAE0.4 ~1.5 2

i

4 -

Hl 0. a0 —‘Hrﬂ

04 05 06 07 08 09 1.0 1.1 1.2 13 14 15
Angstrom il $45 % (440-870 nm)

3 GFEMREEXRSEBENSBERALFERE (440 nm) F1 Angstrom <155 (440 ~ 870 nm) HISHE S
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