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Abstract: Results of aerosol optical properties research during a severe haze-fog episode from 2 October to 7 October
2013 in Beijing were studied. The meteorological effects on the haze-fog process were investigated, and the pollution
sources were analyzed with the Hybrid Single Particle Lagrangian Integrated Trajectory (HYSPLIT) model. The values of
aerosol optical thickness (AOT), Angstrdm wavelength exponent (AE), and the peak of aerosol volume size concentration
in fine mode in polluted days were much higher than that of clean days. The daily average single scattering albedo (SSA)
increased with the increasing of wavelength in the earlier and later period of the intensive haze-fog episode. On October 5,
the most serious haze process was happened and the AOT of wavelength 440nm was raised as much as 3.89. The SSA
firstly increased and then decreased with the increasing of wavelength. The maximum SSA value was 0.965 at the
wavelength of 675nm. During the haze-fog episode, fine particles with strong scattering characteristics were dominated
which was mainly contributed by human factors, and was significantly influenced by meteorological parameters.

Key words: aerosol; haze-fog process; optical properties; meteorological parameters

KA BIFAE R R B AR ™ B KA G BT 5k i e LR T B, 12 Rk
WORL P 1) A BR R 1 B 2 3 % HAR 2 A0 R A R B 0 JORT A I A6 53 ) i R AL A
0.001~100um 2 [8). T BSR40 A oA AR HIURHAE ] HorvathPIE 9% 26 B SR IRORE 106 K,
VNG M S B2 S S w2 SN QT ek 20150930
AV SN IR B R FHRRER AT g 53 105 1 422 90 1330020008 B P AL RORHE
B P R 20 HEZL LUK B2 TAVAL 55 Gyiy201406039): 2 4 A h F45 FH2 0 4e(1508085103)
TR IR 2 A PR g e e TR R 3 M X R T I * SetRef &, WHUIL, wizhang@aiofim.ac.cn




1306 Hh 2N

R ¥

36 %

6 ME R S TT IS 99%; HT T AN ZRAL. AN
LA R () R RS B8 ) AEAS [ K A 7
(SN I 0 N Y P37 N ST NG 1 0l N 7
JE G P A A Bt 2 B 28

H A G 24 R I I 7 N 2 T B 4
62 JE B (AOT). Angstrom 3 KA5E(AE). Lk
HUR I HE R (SSA), B 4T i i 2 (CRI) &5 AT 412k 3k
FE S e 2R M T T A T AR Kk .
Bl AT = A P X ORI AOT 1Y
I3 AR AR RN 25 AR AR 5T 23 B 5 SR AR B, L X
W TR AOT 7145 2R 14 B ARL, 1T~ I b X 488 11
AOT AR tH AR B 2% 9 H L D3 i A 1R A e
SN2 JL P 8 0 3 JE BN TP UM TR Che 260
S e A3 R RS IR X 3 e R U R
AR« B DR 17 3k 551 () T 6 2 S PR AN
RS VR AR A A — SR A BB 25 )T
2 SO 2 KA A S RV (BT 9%
RILVP R RS AR {HHET 0, LUK 7ok 321X
551 YA A 5 5 5 RN R RO
PR 57 48 A7 W SR AR ) 3 8 A b 0 3
[i) 2 N 2 356 0 0 B RS e 6 1) 53 i A
W HA, H SSA  SZAH X BE IR RE WA K 1
A A8 BT 9 BB R g S R S R AR R
SSA  HARAAR LG AL 2 b A . IR
A AR SSA M s T AR S R 45 L
A, BRI G2 R VAL AN [R] M X AT — LB AR
RFAIE, (52 5 GL i AN G4 A s i, R A 7] —
i DX AN [ G B A RO AR A R K
k.

55 3 A IR R AR B I AE B R TS e
TR 2 A0 AR KRR B TR % 4 E X
DRI 2R K07 B AR B3 B RE ) 32 5 4 A
SR I L R R AR T V5 G
He BT i b VG G B A LR
[EREA RIS RSkt & (Do e = N
[R5 0, TR 27 M TR0 - Bl A5 35 G HE i
DAYA P25 35 RS, 2 — I+ S ),

ACHIH AERONET 24t 1) H I
UL 5 0 s 35 B L, 20 B b i X — ™
S5 sk FE A IR R B 1S A FD G R

Angstrom TR, FRUCHUN SRR ST
TR B GFRHIE S B ) A AR, A S R T
(RS RS A ) AR U o0 55 4 i
(K549, 945 4 HYSPLIT(Hybrid Single Particle
Lagrangian Integrated Trajectory Model )£ 4 4341
Z5 5 [ RS R 0.

1 7%

HA A

AERONET(Aerosol Robotic Network) & H
5 [ B 5 TR (NASA)EE 7 I K i ok 1), 46
AERIE N B S0k SR 600 AN, B4l
() M % T LN AERONET W b F 4%
(http://aeronet.gsfc.nasa.gov/).AERONET X H )
WM 2% H7 B CIMEL 2> w427~ CE318 & 514
1 Zh R B PO A A R WL A3 4T AR
A8 AL TE A SR AL f 0 1.2°, K FH ERIER
FEREER 0.1°, AN fE A 2l PR ER K BH AR BH B
V=i N E R ATIESE NN ER &4 PN
414 AERONET 4 1 1) 0 D £ 4t ] 5 PR 882
HL,AOT IR 28 0.01~0.02, & B 5 SSA
(RIRZELI A 0.03, 5 37 55 FEHUSEH R g S 1K 1 22
Sy 0.04 F 0.4 00 I B R) — Bk R
08:00~17:00,F-14) 10~15min 1 ZHEHE. AL~
IR UK ] AERONET #2435 (<%
JRE I AH (41 AOT < AE 25) LA K% S i B (A
BULE RG> Aii. SSA. CRIZE).

WG AR A T BT S KR T http: //www.
wunderground.com, 2= /N 0 sk — RO AR
IR A RS SR 1ox 10 BG5S B0, K Y8 T
NCEP/NCAR FNL F43 41 8 k)75 B dort i
#i X % JI HYSPLIT-4(Hybrid Single Particle
Lagrangian Integrated Trajectory Model, http:
//ready.arl.noaa.gov/HY SPLIT.php), & & H1 3&
FHFPER RS BRI (NOAA) 1) 4% 1] W5 Y5 S 56 2
LKA WS 5 JR B A W R 1K) — ol FH - S5
SRR AT G iiiE . P ) AR Y 1%
R B AT B2 M S R E R NI 2 M
FEFIAN R 2 20 v Gy HE TR PRV A e R TR s
FHOMPT A, ) 2 H S T 2 s e

1.1



5 34

+ WA de MRS

B UHIBO AP U AR 1307

LE AL (AR SR BT 5 Hp U AR Ve ot
Hi NEE A NCEP 1) GDAS %Rk (1°x1°).
1.2

BFF 53 B AL 55 A 5 W0 il 152 1+ [ )
e KA BRI ST BT R T (39.977°N,116.381°E),
JE 2 L DAl G Yo 3 ALt AR AT IR
VG G, 55 RAT Ll BRI e L ol ik, 52 2 kb
TR, A 59 I O T, AL st X 25 LR S
i B IS, T B0 A LA B AL s Rk A& =2 2]
DN B R e o W B AR . BRI
REEAET i rE W% K Ak S et Ak
UL X, 22 5 B A N, S R s PR N, K
SR RS9, AL 5T X P9 VS P R TR R B
LPRAEITT 128, n] ™ iy e 2 P02,

2013 4 10 H 2~7 HAGRT I 4 ok ™ 8
()55 51 R A BT AL A — R 55 #1072, 10
H 1 B R 55 8 KA NGEA TR Kot
BR,10 H 2. 3 HERAIELEF,10 H 4 HESHITMHTE
J8,BE DL RS W8 B A5 AN 2 2km,5. 6 H L 2
VRN LI EEA S $E S Y
200m,7 H F G R AR I, e RSB o, 55 i 0
R4 R AR SR OZIR 55 55 KT BTN 4,
BTG 22 R, DA R R A 2 5
AT

2 FHR51E

21 REROGFERTE
211 HPHEBRERE G K1 A 10 H

2~7 Hi AERONET Ml % ds S i 15 2 i < %
JRERE TR AR B 1% 23 A1, T U H, 55 3 72 40 )
AR PR AR RE T S I S IR X 53 A1, 10 H
2 HHLAIRE 25 BV AE 3 b T AR AP, Guo 2L
A S PR R R 5 R I, 0% A K B 1
W1~ AE 1, 2 B L R IR T R AR S 485K KL 4
P WEAE A AR N4 HR iR 1
AR FE Y37 B 184 00 AR AR FEEAH >4, 400k 14
JE T3 AT VARG N PR R AR 36 K 21 0.25um;5 H
h) 555 g oA 7 L I, SRR AN B A U (A
JE B SR KR 0.34pm’/pm® BB A U4 1 VA< J
AT 4 HICHA 5 AR b (ECRL AR 1 RO 43 A1

CREVDIINE SO YNV E € URa® ¥ P
KA, BORL R B IAR P Ve (1 ) 8 e, 4l
B BIR BEUEAE R % 2] 0.07um’/um® LUK 33t
A b UK 25 5 0ok R R ASCAS JRORE 1 LGB R - 32,
KPP R R AR R AR R RS 3% 43 A

A ] AR,
0361 —0— 10-02
032 —o— 10-03
—A— 10-04
g 0BT —v— 10-05
3 024+ —%— 10-07
§ 0.20 |
ﬁ 0.16 | AA
sz 0.12 j A /Z/
= 08t /h X
0.04 F /Vé)* ?*- VX O
0.00 | 00000, o09 ;
0.1 1 10
4% (pm)
B 1 AR AR A H PR

Fig.1 The daily average variation of aerosol volume size

distribution
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