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PM, . Pollution and Aerosol Optical Properties in Fog and Haze Days During

Autumn and Winter in Beijing Area
ZHAO Xiu-juan, PU Wei-wei, MENG Wei, MA Zhi-qiang, DONG Fan, HE Di
(Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089, China)

Abstract: A study on the PM, , pollution and aerosol optical properties in haze-fog days was carried out from Sep. 1" to Dec. 7", 2011
in Beijing area by using PM, ; concentration, aerosol scattering coefficient (o, ) and absorption coefficient (o, ) measured under
urban and rural environment. The effect of weather condition on the PM, . pollution and aerosol optical properties was discussed as
well. The results showed that the PM, 5 concentration, o, and o, were evidently higher in haze-fog days than those in non-haze-fog
days. The average PM, ; concentrations in haze-fog days with values of 97. 6 wg+-m ™ and 64.4 wg-m > were as 3.3 and 4. 8 times as
those in non-haze-fog days at urban and rural stations, respectively. The higher PM, ; concentration in urban area resulted in the more
frequent fog and haze phenomena than that in rural area. The PM, ; concentration, o_, and o were significantly higher in urban area
than that in rural area in mist days, while relatively close in mist-haze days. This difference suggested that the effect of regional

showed no evident difference

sca

transport of pollution was relatively evident in mist-haze days but weak in mist day. In fog days the o
between urban and rural area, and was the highest in all types of fog and haze weather. The scattering property of aerosol was the
strongest in fog days. The different weather conditions resulted in various characteristics of spatial distribution of PM,  concentration,

o, and o

g

s as well as the strength of PM, ; pollution and aerosol extinction. The pollutants transported by the strong southwest wind
above the boundary layer and subsided in the boundary layer companying with the local accumulation of pollutants due to the weak
diffusion resulted in the most serious haze-fog episode with the strongest PM, s pollution and aerosol extinction.

Key words: fog and haze; PM, ; concentration; scattering coefficient; absorption coefficient; weather condition

ZAE SR B LI AN 5T 2R BH , b Hb X s Gy
Yy Sk mT g A SORE ) | T R R RS R IR AR L8N 4 HE
B2 Rt X B A RIS Y H 2350 b, 41
e R TR A BT e i AR I LAE [ 3
WS RE G+, AL BT IX. PM, | B4 35 i J3 R A 7
85 wg-m A HH L 2000 4F A4 UL &5 S I AT
AR AR A R34 ELAb 2 4 A A AT 205 SR 2 I b
HL X PM, F 4 & SO; . NO; . NH, |, A HL
Y. WA T E R A0SR b B R £ RN

TiF Rk X6) B L ) g I 3] J 2 ) Y 6wk, Ak
5 G BN HF S 25 50 K SRR 15 G ad B i g
2 YA A 2 BT R, JE sUH X 1980 ~ 2008
iEgE H SR I A 1980 4E4ET 50 d 42

A HENE] 2008 AE1 72 d, Ik DX 0] H 30 A R B L A

Y Fs HEA: 2012-05-11; 81T HHA: 2012-07-03

BEEUWH . Juntii AR5 450 H (8092010,8121002) ; EIK H
SRBFEIE ST H (41105092) 5 g 908 25 PERMIF B T 3
ARV 55 2L 3009 4: 35 H (1TUMKY201209 )

EEE . MFEWH977 ~) , L&, Wi+, BIFFR G, FEOR TN
KAFREE, E-mail : xjzhao@ ium. cn



2 BFIRAE: IR HIXFKEESE 58K PM,, 1554 5 R RO # R 417

PO =75 Ny N R R 73 (K A= =3 B I AR BT 273 TR N
| AR Ve 3 R ARk A D T A R TR G
ST 00 (06 55 3 KA I I 4 P A A 5 A
St T 44O R K B RE T SR o b 2 B
AU b X 55 5 R A R) A0 O 2 SR B 3 ey, RO
e EZE LR F S AR R EE 15 43 A R
R R TRL 5 ) . 33k 0 45 SRt T 5% 55 5 R/ T M e A
RO BAGARAF 225 0 (8, (% 25 55 K R L JEE 52
e 2 IR IR S TH G R T, RS B e 3 B
A3 AU RS T 35 . X b BT b XA I T
28 (o) KR (a,,) RIS LR IE B A
AT AR WAEL R KRR g - R o A
B TAZ P b I 0 06 (11 5% e i B e
MG, o JUHE S 25 M ISR AR A, 7% 8] H 30 e =i L
AT o Mo, WHELARE,H o, K
T o A B g AT )
T Hb DX RK A ZE S U R AR AT T 3 . AR L
FRRRIX , 2 o o, 5 I I ) B i XL 10 A
1k, P B AR . 28 T AR AT b 50
XA 2R ) AR B i 4 1, {3k 26 TR 8%
U I 355 50 KRG T R B B2 R B
AU S 1 A AT R 4% 2 5 5 300 1R A0 O R R v
eSS g e ) FHLX o, L o, IR U
HE SR ARIE 12 I U35 B B A BU(EL, L 55 3 2o AR X bk
SRR I R R N A R FE LA E RS 2B
FFHAL IR IX BIRBIX 3 ANl 1 a BRI G RS04
T o WIS AR AR Hor o AN 55 g e AR Y
X ECA AT BB, 55 0 AR 6 R 2 15 6 o, DA X 3
2R DX 5L B G R AIG ) R B, TSR P e K R o, TS
(B 5047 U 5], Sy i X 35 Y. 46, EE ) B
) 1l X AN ) 25 58 28 K SRS BRI RRIE Wk AT T
AT IR E] T — ) AR (H X e T K
S A3 RS AR AT DX T Ji 1), 6 30 [7] B e 25 5 K 4
WORLA)TS Je 5 R OGS R 1Y TAR IR Lk
Z RO T A b DR O R AR o b
FLRY, RIS — A A TR b 5T b XA e e i e
BT | At B A R

2011 4 AFKLAJG A5 IX i 2 B T 55 58 K
AL TS TR R R, SR T A S ARk G
F. AR EIC R EAR2011 9 H1 H~12 A7
HILHBIZEE H 60 d, HLiT 10 4E¥{E(57.3 d) | 2=
AETEHA (48 d) B 2. Horp, K% HHUZ 1999 4 LU
K2 (51999 4 | 2003 FI131) ; 35 H HUE 1981
R L. ESE 4 d LU L% s RS ik 7 k.

PR I35k — 0 ) SR A O G A R M B B AR
FeME. ERAF 555 R IR S AR
G55 2003 A LAY HbTAT T4 000 LY ) B E , 55
i Y SRR L e N R
WLJE/NF 1.0 km” . B8 “ S/ INVK i B 218 14 I
D SORLJIT R S0 K 1 8 ) 5 9 55 e , i 7K SF- B L
JERFAEF 1.0 km £/NF 10.0 km. ™, 17755 (1) 5 X
SRR A A T A A S A R R S R,
S KRB WL EE /T 10. 0 km BY 2SRRI A7 .
2010 46 H 1 H AR St i ( KR P HETL 2 ) (QX/T
113-2010) FA7EJF R 2 1 8 SCIERE L, 388 1 g XL
PIHIREAE, BVRE ULEE /N 10 km , HEBRAFFIA R ik
BB AS . AH R /NT 80% , FITH 3 5 AHXT
TR E 80% ~95% I}, 4 FE M TAT A< 42 LI RV B 22 1Y
FAR SRR R bt — 2 FR, KA F8 hn
5 PM,, A1 PM, 19 J5 2 VR 3, 00 I HC S R R
B, Hop PMzSJﬁE/&EB/‘J%%%FE{ﬁ% 75 I.Lg-m_3.
ARG T R RB ML 5 (54511 ) RAIE
S, IE X5 g H B PM, Wk B RTAA G2 S50
A S BRI 8 A0 B AT, R 55 5 R SRR
A6 X RN RB X 20 WUk 75 e 5 R RSB E 4%
PERAEACRRIE R BRI X S5 RE X Z [RIAFLE 0 2 53
FEVHE T ARG 41 X 55 35 K I 2= R M 1

.
1 HMETFZE

1.1 b

SIS WL 43 S AE 308 DX S B 3l (39°56' N,
116°17'E, 75.0 m a. s. 1) FHERB X _- ) -3k (40°39”
N, 117°07'E, 293.9 m a.s. L. ) [AlH} 7. 34 o5 i 34
LB 1 PR, S, R I T E X IR A A&
Pl b TP = BRI PUBR ) R A
KAV YRR, T2 R R, af R X, s )
TR AAR N il 2 T R 2 A X R AUA IS
T i 1 VA e | A e 1 S R = =
AR BRI T X2 110 km. i3 87K T Iy
FA M, =L PG R 7 ) D o T OB AR,
T A BT AR AR P R AL R AE Y R KUE AT T
S A6 DR B XL T e RUBIAR 25 5 ik 2]
AT D TR B HAR 5 T B AT AR X B A T I
1.2 (SR

A5 R 2 E R&P A A4 7219 1400a TEOM
( Tapered Element Oscillating Microbalance ) {4 Xl
PM,, ¥R, 122 AN 2 g ] 4G A — YU S A0 0 A £ 2%



418 B2

i

B i

1:1 000 000

il o

A A | o

80 km|

E1 Ws<tEiERE

Fig. 1 Location of monitoring stations

ARG FH T I  ) EE £ R R A 309% I DU HEA T B
e @ W TR AT R A FIE U, O
SR B A TR U, R AR IR (A s RS S
IK I3 B AN G B . A S BIUR FR ORI A
V. EcoTech 28 F] A= 7= ) MO003 i B 11317 % 22 Wi
T AESI 1K R 525 nm, MBS 0 ~ 2 000
Mm ™' U 00 ~ 1700, X — B KRB
KL RE T R T AR £ B AN BT SR 1 AR 1% 22
ART 10% AL A FS (H s rERE M
kit U Al 45 ) 5 E 2B HFC-R134a (4EJ% N
99. 5% VA1) BEATHRAE , b R (AT BLRE IR E , A2
FEPETR 95% LA b 3 AR Y T3 1 2 A 2 e 221K
T 2.0 Mm ™" B GG A0 O 25 A8 5 T 109% . WL Hh
JETHEH A ST e & SR A, B R SR T R
FERIBRIE AT N 0 UG A D0 IR X 3 2
FETE 60% LAT , H A B A 3R Gt i U
HEATARE . PR I S A B R P 114 S 5 [0 o H 3 &
Bl2£23 7] (Magee Scientific Co. ) 4272/ AE-31 %1 7
B (370, 470, 520, 590, 660, 880 F1950 nm)
BRAN AR L | JH D B9 30 e S5 s 300 o g e |
WA AV JEORE - %) D' Y SRk, IR 5806 T D2
TR MACTE BT Y O AR AR 3 25 0 B 5 5 i TR 1Y '
TS AT AR TRl v B ) I E A A O
RRYRSE TR, JF e BT AR E . IR . TH UL
TR AR, W BT RLR BRI LA S
HE HEMERTZ b #E S B B R &
RTHZY 1.5 m, BEHLTAT &5 K2 5 m, A7 S L
ROVE G, AN FEF IO A 53 T & T e DL EE
Y E LU . 5 15 R HH %) J2& 52 [E] Belfort Model 6000
A LS A5 2GS | SR T A0 2 1] T AT D3, B D051 T ©
m ~80 km, JEIFE KUK 880 nm LLANK UK £ Ky
42° KGHE 3 m. LA 12l BE UL BE R AT Visala 1

FD12 A8 UL EE SO RS | 124 i e i aok ) 21 A1 2k
DETRNS 23 S UL o et (TR ) B8 T 34+
RGOGFRE ULRE | — iy o) S5 43, %of A I
AR IIFE S 10 m ~50 km.

PM, ¥ | o ARG B EEAE 5 min 10
S8, R | RS 2 B A OCH E
Xf B AR TR 5 R R AR BN B,
HH TR/ 2408 59 A7 RO AR A AR T
75% , H17T PM, s BT AT et SR U A A= A S sk
] N AT 23 S AR, AR TR S A TERCEHE
ATEA/NIS B B TR b ) 3l ] s 3000 8
MARGER . WX I, REE R T e 4k
WL GERL 2 LG ol L T TR YL AR, L BE B 2y
4 km Zify. SR BRI 4% IR E R G R bR
WML T AR B8 B A AR R 3P AR A M.
1.3 UM R BRI D R AR

A PETRASCIN £ 7 SR e ( BC) Vi B2 T B A0 e W
WHRE o, R TR

O s = Ope * Cpe (1)
Lo AW R E o, B Mm ™' ey h 880
nm 38 38 0 ) R ARV S, B g em ay N BC
0 B I R . 3K (1) T R B R B
532 nm P KA AOME. TP o, I 8.28 m* g™ H
#7627 3CHk[ 12,15 ].

2 #R5itie

2.1 555 ]S O 2 RR R 1 S X RRAE
B2 2201149 A1 H~12 A7 HEBS -
fa)F-3f PM, (R BE H AR ALAF 1, 25 3 0] ( LA e <8R
B A, 3 60 d) 528 u5 AL f) 3 H 1Y
PM, W EE 3155 97.6 pg-m ° Fl1 64.4 pgom
JAEZs 5] (38 d) HIWBEERY 3.3 1 4. 8 £, 58K
SHTESE S PM,, - ¥k BT T E R A A S
i AR ERR(E (24 h FH 75 pgem ) BT
I XN R HE A5, G2t PM, o e I 2 s T L )
TFAJEC I (R B KT ARAE S TR) 1) 55 38 3k i v 3 <l
225 AL
S REIE S RaNilp S Y (9 &t TS Lo} 2
M, SE AR A T KA R, B KRB N 5K |
BREMFELR | HERMERX 4 FRIEAHT5
T SEREZH RS GIC S HA S, REMER
PGS LI R 2 S'EF W =Y SNIPIaRas L)'
HE5E  FERNGE P T %, 2 AR EME XK
REMG. HEH 2011 4F T/ ANFZALE T, 1



2 XFEIESE . LR X EE K PM, 155 56 RO E2A R E 0 419

250

3

]

[~3

S
T

v
S

100

PMys¥k B /ng-m”™

50 | Al

H# (A-H)
Forb MR S22 [ R ERBE 2 SUBTRE PM, 5 —bRIE 24 h IR IR 75 pgom 3
E2 2011 4£9A1H-~12 87 HEBRS EAFih PM, iREZBTLE

Fig. 2 Daily average PM, 5 concentration at Baolian and Shangdianzi from Sep. 1* to Dec. 7™, 2011
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