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Abstract Monthly mean NO. concentrations in both urban and suburban areas of Beijing generally decreased in
August from 2002 to 2008, with a decreasing rate of about 10% during the first five years and nearly 40% in 2008.
Based on sensitivity studies with a Nested Air Quality Prediction Modeling System (NAQPM/IAP), quantitative
assessments of the impacts of weather conditions and pollutant controlling measures on decreases in NO, concentra-
tions were made during Beijing Olympic Games in 2008. The impact of area and point emission controlling measures
on NO, concentrations was compared. The results indicates that pollutant controlling measures play a key role in de-
creases in NO; concentrations during Beijing Olympic Games while the August weather condition in 2008 is more fa-

vorable for dispersion and scavenging of air pollutants compared with that in 2006. Area emission controlling meas-
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ures are more effective than point emission controlling measures for decreases in NO, concentrations.
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Fig. 1 Annual variations in monthly mean concentrations of NO; and vehicular population in Beijing in August during 2002 - 2008
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Fig. 3 NO, emission rates in Domain 4 and distributions of na-
tional monitor stations in Beijing, the red monitor station of Din-

gling is a regional background station

HERCIE Ao A T B h i e (N E) Bt 4
IR, PSR A ST PRI NO, 7%
JEREARMEIR s R 2008 4F 8 A MR &M, 2
HITEHECIR PRI (N5 A 5 (KT P)
IS Qe A . st 4 4%, PR A RS
DePEiil et NOWRIEZ AR M. TRk
FARETBE 6 h (] Ff ) NCEP 23R4 #0450k
IR REE R G MMS TR 3RAS . HEROE Y
F A2 2% 5 TG S i AR 5 B8 A T R a8
AR AT Yt il R T T R o

4 HR5ITR

4.1 S|REFBSFRERFEREER

PG TG IR XT I a Bz 2 3 ] NO, ¥ 2 [
MREARIFRZ N, BIPhedt st s 2 R IR
et L LAAE [ 9 38 R F Kb NO i 1S

43HT 2006, 2008 4F 8 HAbmtMA Gl 3 h [H]fF Y
MICAPS 54 %k (% 1) 154, 2008 4 8 H &
SR ARG 2006 AF — S0, R K 3 iR 8 E
130%6, KRG IR 2 20%% .

PEA V5 Y45 1 15 T 114 5% 1) B398 4% Ff s e 4%
A XTI NOL #e B FEAR ™ A 3R, b
ST BUR B X 28048 0 2R BB ¥ e 428 o 4 it 32 =2
RIS A, Tl 52 P T A e 3 ik i
PLBZE36 PRAL G PO BOAR ZE VR IR s . B 42 HE
TR S A I B o B B T DL K AR 3B MLl A 4y
B X BRAT 45, R A Bas s ), bt
ORI B SR ECT BL 3N 42 B 00 BRAT B A 2225 1
R ERAT 0 A T A AL B A e s i s R
Gyl FEAR W T W R AR . TR
BEAHERCE L3 4236 BB AT 15 it 32 22 (R Bt
FEXT TRV A 0 980, oMb A5 7= i 0 i A el s 5 e
TR BRI X IR I
4.2 #=XIGIE

FIFH 2006 45 8 H bt 7 KA TS Gl 42 i ) sy
JENO, T 22 B JE M1 o0l 25 SR R A 7 30
FE 45 A A AN 3 T . BHAEARHON 624, 5
PME 5 I B BT A DG, RC (BEAE 5
SLINAE LA 9 SF-24 (6D R 1,02, MBE CF- ¥
#) 4 0.001, RMSE GRZEW M K 0.024,
Bl 4 T KRS BB P& 7 SEAEMIME Y 0.5 2 2 %
JEEIPY . KM S Bt A 5 Tl 45734 NO, #e BE Y
FAARE A . &5 Hr, b at X S NO, i
EE AR\ X, B A AT #b 2 0 i NO,
WP ) K0 fi . 28 FE T iR, NAQPMS/IAP fid
B RE NS S e NO, 3k BE (I 25 AR TR . A
TR I WSS B 1 AT i Al
4.3 SREGE5TLEREERZ NS

RO R W kR 4 ke (D
FEHETE 5 FO, BII43500 2006 4F 8 H MMS #i41)
50, HECIE A 2006 4F 8 H BRI 5t (2) 5
Fe, BIR4Y 0 2006 4% 8 7 MM5 Bl45 5L, HE

PEN (7
LT 12006, 2008 £ 8 BTN AWENSRBE L
Table 1 Meteorological factors at Guanxiangtai monitoring station of Beijing in Augu

Ay F 5K R /m e s ZJE/hPa F#7K & /mm F& K AR i/ C AEULE /km g/ C
2006 Pird 2.1 1078 58 29 20 14 26

2008 e 2.1 1087 135 35 19 18 26




5 ZP PR Jbat s 2 IR NO, ik B AR R 73 4
No. 5 YAN Pingzhong, et al. Analysis of Decreases in NO, Concentrations during Beijing Olympic Games in ... 613
0.12 T T T T T mg-m'3
0.09
0.10+ E
A s 0.08
= o e ':.“.a.'u 5.1
i 0.08 s *s'-ﬁ;,;_ :....-' ¥ . d 0.07
g -'..4‘ ) i AT -
S 0.06- ol '-.-,..""".f::; o F s 0.06
= %~ AT, LRI
= o b BRI 0.05
E 0.04- ';":I’f).'-'; g v T 1
@ il e, It . 0.04
XL S gl A . .
0.02- AR 1 0.03
0.00 T T T T T 0.02
0.00 0.02 0.04 0.06 0.08 0.10 0.12
Observed/mg - m™ 0.01
0

4 2006 4F 8 JAbETTH R T5 Y 4% WE I £ NO2 /N -3
W EERLLL I IE

Fig. 4 Scatter plot of simulated and observed hourly averaged
concentrations of NO- at national monitoring stations of Beijing

in August 2006
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Fig. 5 Distribution of simulated and observed monthly averaged
concentrations of NO; at national monitoring stations of Beijing

in August 2006

WRPBEBON — 2. AT T s i it Fr) S5t
Sydbst s 2] NO, #e R FEAR I 2 m R .

R2 OIMESKREGS T REHERER AR KR
REZR

Table 2 Design of experiments on impacts of weather condi-
tions and pollutant controlling measures by factor separation
analysis and results
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Fig. 6 Distribution of simulated monthly mean concentrations of NO;in experiments (a) Fm and (b) Fe



K5 % K M R 15 &
614 Climatic and Environmental Research Vol. 15
mg-m> mg-m”
0.07 0,05
0.07
0.06
0.06
0.05
0.05
0.04
0.04
0.03 0.03
0.02 0.02
0.01 0.01
0 0

B 7 X5 (a) EpHl (b) Ea i NOy A ¥y B B 23 6] 2015

Fig. 7 Distribution of simulated monthly mean concentrations of NO; in experiments (a) Ep and (b) Ea
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Table 3 Design of experiments on impacts of pollutant con-
trolling measures of area and point emissions by factor separa-
tion analysis and results
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