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Fig. 1 Distribution of stations in Beijing and surrounding areas

(stations with black dots provide meteorological data, PM; 5 and black carbon mass

concentration data; stations with hollow box provide meteorological data only)
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Fig. 2 Hourly variations of surface air temperature, relative humidity, wind speed

and visibility in Beijing and surrounding areas from January to March in 2013



56

BT 7R A AL BRI IX 2013 4 1—3 F PM, 5 B LR AE 693

X8 Y% g e e A UL IS AR I T A eI
(R DR AT 3 Yad 72 A8 W EE B L A X R B
s JUHOR AR 2 % g A I A 33 m
f/NBE WL BE LI 2013 4F 1—3 F AE UL JE 14 fo IR fEL 5 T
ST IR VA 8 Ui A RE UL L A X e (B
1000 m) HIX i BE AR (R T 8020+ {7 Hh A% Hy
ERER. BRTE L2013 4F 13 A% g il
BUREE ARk ], H PM, 5 R B RSP i
Jb U R 0B 3ty L R T A A B i ) PM, 5 ot
WS H P B I i 40 90l 396 pg  m P A 579 pg
m 3 T SRR ARGE B bR R 0 X 25 L g
Tt 1) A0 R 9 e BE K
F1 20B3F 13T RABMXSKRE . ELE
BE DU BE AR X R T
Table 1 Visibility and relative humidity in 8 fog and
haze events in Beijing and surrounding areas

from January to March in 2013

5 HE R A AR X B2 E WG D0 AR T RS
PP 8O R4 AR e AR Z R AR AKX
SNSRI R AR e T
LA 7 R o DR 5 AR R AT AR g il
F NCEP 543 87 52 8L G ] 23 #8306 h) 3158 7L
% JE I M X 2006 4F—2013 4F ) 1—3 H H T
P XU AR 22 R A 7 1] 7 A e BBE )23 11 O B 22
(1000 hPa 5 925 hPa W )2 & B 15 B 2% IR 25 i /N 32
W2 KA ) . 45 R E W 2013 4F 1 H b
L 8 33 1, DX T XU Dy 2007 4R RLR B (2. 3 m
s .2 A3 HoE K = 1 Rl
2.3mes "I 2.4 m e s ), AT H A )
IR 52013 48 1 H .2 A M 3 ARE KA IE 2
154 2006 4F LK R B A%, 1000 hPa 5 925 hPa Wi
B EREZES M N 1.8C.2.6CHM3.0C, Hrf,
LA 2 v B il 22 SR AR A L T RO B %
b I BAE 2011 4E A B L (3. 3COIR 1.5 C (& 3),

E g B 52N B KAEXF o
) WHE/m /% AV 11 b TR RS ) R A5 G 0 i K P97 B IR
w 09— 14 — -
o e w ” R B AR B AR T 5 e 0 T B R
28 - ‘ N N N S
mon o 93 2013 46 13 J1 4L 3% B A i Mo I 40 1 UKL 10 75 3
HAw 02-11—17 426 89 P BEFRR (o5 Mg = R M BB AR . X 5T
s o1 -
ok S 0 * JOBIX 19802008 4F T 30 4F A I JE A5 L AFAE 105
56 W 02-25—28 401 89 L . .
7% 03-05—10 1076 75 AR NS I i i e | AU N P S =N N & 3 R 1 e
%8 W 032527 1952 4 Hi DX 75 2 04 A B R o OGS R RIS, PR G R L
2006 2007 2008 2009 2010 2011 2012 2013
3.4
3.2
8) %g:
5341
SRR
2.0
1.84
1.6 T T T T T T
2006 2007 2008 2009 2010 2011 2012 2013
A
B3 2006—2013 4F 1 1-—3 H At st B J 3 1 X b iy Uik 5
K FSE BE (1000 hPa 5 925 hPa Ji %)
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Fig. 4 Diurnal variations of PM; ; mass concentrations at six stations in Beijing

and surrounding areas from January to March in 2013
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Abstract

Frequent and serious haze and fog events happen from January to March in 2013 in Beijing and sur-

rounding areas under special climate conditions, which are different from those in last decades. 8 haze and

fog events during this period are defined in accordance with the meteorological definition. The observation-
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al PM, 5, black carbon (BC) concentration and the meteorological data at 8 stations in Beijing, Tianjin,
Hebei and Shanxi are used to analyze the fine particle matter and BC pollution level and regional character-
istics. The meteorological-parameter variation characteristic and its possible influence on transportation
and dilution of atmosphere pollutants are investigated as well.

Extraordinarily high daily average PM, 5 concentrations (e. g. » 579 pg *» m™* at Shijiazhuang Station)
are found, much higher than former researches. Investigations indicate that even though the diurnal varia-
tion of PM, ; concentration varies from station to station, there is a regional high concentration level of
PM, ; in Beijing and surrounding areas for average, which also has characteristic of local accumulation of
air pollutants. Analysis on average surface wind speed and atmospheric vertical stability from NCEP rean-
alysis data in Beijing and surrounding areas from January to March since 2006 to 2013 are conducted, re-
vealing remarkable feature of low surface wind speed and stable structure in lower part of atmosphere in
2013. During the development of fog and haze events, pollution transportation from south to north are ob-
served. High values in south-west and north-east sectors in PM, ; concentration wind rose correspond to
atmospheric-pollutant transportation channel around Beijing.

Apart from PM, ; concentration, BC variation characteristic and its proportion in PM, ; at Shangdianzi
Global Atmosphere Watch Regional Station (SDZ) of Beijing and Gucheng Station (GCH, a rural repre-
sentative site) of Hebei are studied to enhance the understanding of distinguishing feature of aerosol pollu-
tion and its composition in this region. Sharing the similar escalation trend during haze and fog events at
both stations, the BC concentration at SDZ is lower, roughly one third of it at GCH. The ratio of BC and
PM, ; mass concentration is of 7. 1% during haze and fog events, and 10. 3% during the clean days at SDZ.
The ratio of BC and PM,_; mass concentration during haze and fog events versus clean days are of 17. 5%
and 11. 9% at GCH. The contrast values between haze and fog events versus clean days in different sta-
tions indicate a higher secondary aerosol proportion during haze and fog events in the down-wind northern

area when compared to that in the polluted up-wind southern area in and around Beijing.

Key words: haze and fog; PM, s concentration; black carbon; regional variation characteristics



