F15E A5 o5 R OB OO %R Vol. 15 No. 5
2010 4 9 H Climatic and Environmental Research Sept. 2010

. AL, R, 45 2010, Bz IR0 PMI0 fiks 2 (e S st [0, S SEREEIE. 15 (5): 652 - 661. Wang
Wei, Wang Zifa, Wu Qizhong, et al. Variation of PM10 flux and scenario analysis before and after the Olympic opening ceremony of Beijing

[J]. Climatic and Environmental Research (in Chinese), 15 (5): 652 —-661.

EEAREIEE PMI0 MEBETHURES SN

Falr xR ZHE" GBAGUIDI Alex!
K B

1 HEEBRER R DI I 2 T i — M AR E B2 oL, JEaT 100029
2 pEBEFEE AR, dbat 100049
3 P EBEFE RSP R T KA RE S KA EERE SR, g 100029

M OE  FIHREMBESEETIRAS (NAQPMS) RIS, RBE ST HEhi G nU B HIIX (2008 48 7
H 20 H~8 H 24 H) PMI0 (R M HA/NTET 10 pm PO HRFEHATIHHE 500, 450K
W], [SEAMWBUEHIRER . RRAMARZDIT ﬁ!fm/\:ll:,aﬂﬁmﬁ PMI0 SR AEEE S 4010 bR AR T 8K BE
A5, FrHECHT PMI0 28 {3t A s AJUET, (S A BB R 55. 8%, REFHARZ. & 29.4%; sl
], TRk NAE A 38. 1901 47%, H AR RGER/NGEH 50 ¢ FFER 40. 2 ¢, RE M E, AR
eI KX A, T A2 T E8, iz (8 H 8 H~24 H) #hBZWEEMEE S RENTE. Hob, 45
B 2006 A [FIHIRG THERCE B R 1 kB S B R) 9 A AT ER DU AT TR L, S5 SRR
KEGHEALE PMI0 X ik il E Dee tEE R . (e BT i el i . V5 S TRcHR AR SO T o A ek
KR dunt Biss WRAECRY  WHE ik

XEHES 1006-9585 (2010) 05-0652-10 hESES X6 XHEkFRIREG A

Variation of PM10 Flux and Scenario Analysis before and after the
Olympic Opening Ceremony in Beijing

WANG Wei?, WANG Zifa"?, WU Qizhong"?, GBAGUIDI Alex', ZHANG Wei* *,
YAN Pingzhong'?, and YANG Ting'?

1 NansenrZhu International Research Center , Institute of Atmospheric Physics, Chinese Academy of Sciences ,
Beijing 100029

2 Graduate University of Chinese Academy of Sciences, Beijing 100049

3 State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of At-
mospheric Physics, Chinese Academy of Sciences, Beijing 100029

Abstract An investigation of PM10 (the synoptic patten and particle matter less than 10 um) transport variation
before and after Beijing Olympics (20 Jul to 24 Aug 2008) was performed through fluxes simulation carried on the
Nested Air Quality Prediction Modeling System (NAQPMS). Results showed large magnitude and distribution vari-

ations of PM10 fluxes, essentially southerly, southeasterly, and easterly, due to changes in meteorological condi-
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tions. Before the Olympics opening ceremony, the most important fluxes transported into Beijing were southerly

(55.8%) and southeasterly (29.4%) versus significant changes in a range of 38.1% and 47% respectively during

the Olympic games (8 - 24 Aug 2008) with significant decrease of total flux from 50 t « h™! t0 40.2 t « h™!, Verti-

cally, the strongest PM10 transport occurred in the lower boundary layer before 8 Aug, while an almost homogene-

ous transport prevailed during the Olympics games. An in-deep analysis was performed on the impact of meteorology

and emissions on PM10 transport and air quality over Beijing through substitution between 2006 and 2008 emissions

data in NAQPMS model, proved that, in sight of the important role meteorological conditions played in regional

PMI10 transport, emissions control (environmental restrictions) during the Olympic Games was more effective in im-

proving air quality over Beijing.
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Fig. 1 The modeling domain in the Nested air quality prediction
modeling system (NAQPMS)
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Table 1 Statistical test of hourly simulated PM10 (observa-
tion sites are marked with stars in Fig. 3)
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Table 2 Hourly mean of flux transport into Beijing from
three directions before (20 Jul - 7 Aug) and after (8 - 24
Aug) the opening ceremony of the Olympics
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Fig. 3 Comparison of API between observation (marked by numbers) and simulation (shaded), which calculated from the three models’

average result
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Table 3 Different scenario settings in the numerical simula-

tion
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Table 4 Comparision of emissions used in air quality model
between 2006 and 2008
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Fig. 6 Comparison of API between observations (marked by numbers) and model results (shaded) simulated by NAQPMS in Aug 2006
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Table 5 The flux of PM10 in south, east, and southeast under different cases

M/t h! AMAR/te h! AR/t bt
TR K55 /A0 AT i AT iE Vi Nl TR
FEUENH 2008/2008 15.3 1.4 18.9 15.7 6 4.8
52 2008/2006 18.4 1.4 21.6 17.6 6.8 5.2
53 2006/2008 10.3 0.3 7.2 2.7 4.9 0.8
e 2006/2006 13.0 0.7 8.9 3.1 6.1 0.9
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BEIIR

Table 6 The total flux and net flux of PM10 transport into
Beijing in different cases
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553 2006/2008  35.7  —28.2% —4.9 +58.1%
51 2006/2006  44.2  —11.1% —6.1 +47.9%
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