55 34 B4 5 7 R = = O O Vol.34,No.5
2014 45 Acta Scientiae Circumstantiae May, 2014

DOI:10.13671/j.hjkxxb.2014.0175

WFER, EAR R, 552014 130 22 R S HERON T 25 S5 (5% W 9F 58 —— LA 5 8 R 55 11 45 9 7 J5 3T EL A0 [ 0] BRI R 2223, 34(5) «
1109-1117

Guo Y H, Wang Z F, Kang H, et al. 2014.Impact of automobile vehicles exhaust emissions on metropolitan air quality: Analysis study on the air pollution

change before and after the Spring Festival in Urumgqi City, China[J].Acta Scientiae Circumstantiae,34(5) ;1109-1117

Ml EESHBETERE=Z MR
—— DL B ORS5 T /RS X e
RFEEERREE, 6M IR KR et K

L PERFRAAWEREN, KALRENERAANMFEREA LR E, LT 100029
2. FEBFEK A F, L 100049

3. IR M K 3k B & K 5F 830011

4. PEIR ¥R BASEHERR, RESENESERE L LR E, 5% K5 830011
5. &R A IR B A 3 5 & K 5F 830000

rfE B #9:2013-07-24 &5 B #7:2013-09- 10 FHABH1:2013-09-10

FHE . il TR 2 U 00 = R R LSl A B R B W T R A5 e i) FEORIE 2 — 7 2013 45 2 A 5—18 HAE WG, & AFF T H il
3 d KEHLSHZESME, 1 BIE 2 H 10—12 B# B 1T A MHLEh 20552 | 8 i %t 1 15 S8 AR 55 i A R A Db B, i it B 5
TR 05 e /NS BE AR A R T ML 3 2 R SN S 5 AR S T RS T e 11 8k A TR T 3 i 2 B 25 SR 3R U . 5 W ML sh 32 0D, i X LB 7
T FRER L S TS FE RIS 2 60% , RAE RS AN F R A5 e 1k 32, 45 PM, 5 PM,, SO, | Noz%ﬂ CO % 5 WiRA 5 YWk
BT Y A B R AE ( ETEBFRIEE ) 20 e B AT TR 44.2% .49.3% 54.5% 28.2% F1 3.7%. TR, “ o7 TRESEi R , & AR F T
RIS et S R, BT R RS 4 %ﬁaEEWI*'JmﬁLfyﬁ?E%?EAQJW&.%%}&MH&nﬁ'[ﬁﬁ%ﬁiﬁiﬁﬁ/'\m?ﬁmy]#Emm TE 2R
RS BRI, B H B RINL SN 445 5 B 1 b 3 s vl 2 AU

KR BG4 F T A R AR T

X E &S .0253-2468(2014) 05-1109-09 FESHES X701 XERARINAD : A

Impact of automobile vehicles exhaust emissions on metropolitan air quality .
Analysis study on the air pollution change before and after the Spring Festival in
Urumgqi City, China

GUO Yuhong'*?*, WANG Zifa', KANG Hong’, GU Chao’, WANG Gang’, ZHANG Xiaoxiao"* ", JI Yuan’,
LI Mo’

1. State Key Laboratory of Atmospheric Boundary Layer and Atmospheric Chemistry, Institute of Atmospheric Physics, Chinese Academy of Sciences,
Beijing 100029

. University of Chinese Academy of Sciences, Chinese Academy of Sciences, Beijing 100049

. Xinjiang Environmental Monitor Centre, Ministry of Environment Protection, Urumqi 830011

. State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011

[T

. Urumgqi Environmental Monitor Centre Station, Ministry of Environment Protection, Urumgi 830000

Received 24 July 2013; received in revised form 10 September 2013; accepted 10 September 2013

Abstract; With the rapid economic development in recent years, automobile vehicles exhaust emission has become one of main air pollution sources in

EEWE . ¥ AP LRI H (No. 201216148) ; o [E BB VT8 2 Y635 H ( No. XBBS201104) ; [F 5 T 4 52 80 %5 T %485 ( No. LAPC-
KF-2013-17)

Supported by the Xinjiang Program for High Technology and Development ( No. 201216148), West Light Foundation of the Chinese Academy of
Sciences (No.XBBS201104) and the Open Funds of the State Key Laboratory of Atmospheric Boundary Layer and Atmospheric Chemistry, China( No.
LAPC-KF-2013-17)

EER A T2 (1967—) , 2o L5 R | B % TR, E-mail ; jezgyh@ tom.com; * BIAEE (BEMEE ) , E-mail; zhangxx@ xjb.ac.cn
Biography: GUO Yuhong (1967—), female, Ph.D. candidate, senior engineer, E-mail: jczgyh @ tom. com; * Corresponding author, E-mail .

zhangxx@ xjb.ac.cn



110 |

% 34 %

major Chinese cities. During the time before and after the Spring Festival period in February 5~ 18, 2013, large amount of automobile vehicles moved

outside of Urumqi city 3 days before the Festival, and commercial automobile vehicles were prohibited in business from February 10 to 12. Therefore, we

conducted a comparative investigation on the flow rate of automobile vehicles and fuel consumptions in Urumqi city, analyzed the change of hourly

concentration on five air pollutions, and studied the potential contribution and impact of air pollution by vehicles exhaust emissions. Results showed that

during the period of prohibiting commercial automobile vehicles, the automobile vehicle flow rate apparently decreased, with fuel consumption reduced

approximately about 60%. Although the meteorological condition was unfavorable for pollutant dispersion during the Spring Festival, concentrations of
PM,5, PM,,, SO,, NO, and CO dropped to the monthly lowest levels and decreased by 44.2%, 49.3%, 54.5%, 28.2% and 3.67%, respectively,

compared with those before the Festival. Consequently, the air pollution in Urumqi was improved after the implementation of ‘ replacement of coal by

natural gas’ project, and atmospheric pollution began to change from coal burning into mixed automobile vehicle exhaust emission. Elevating the quality of

oil production will reduce the air pollutions from automobile vehicle exhaust emissions. Under the current national standards of oil production, prohibition

of commercial automobiles will significantly improve the air quality of Urumqi city during the big Festival.

Keywords: automobile vehicle; Spring Festival; air quality; exhaust emission; pollution
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Fig.1 Distribution of environmental monitoring stations and

meteorological station in downtown Urumqi
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Table 1  Distribution of environmental monitoring stations in Urumgqi
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Table 2 Change of automobile vehicles amount in Urumqi city
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Fig.2 Trend of automobile vehicles amount in Urumqi city
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Table 3 Statistics of gas and oil fuels consumption during the Spring

Festival, 2013
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Table 4 Change of air pollutions amount emitted by petrol, diesel and gas before and after the Spring Festival

BB HeR

Pb/(kg-d') NO,/(kg-d™') S0,/(kg-d™') PM,/(kg-d™') C€O,/(1-d”")  CO/(1-d™")
BRI 154.8 126000.0 11570.4 615.6 5738.4 3150.0
1 1] 63.0 54000.0 6757.2 234.0 2313.0 1350.0
2 A 9—12 HEW RS BIN 91.8 90000.0 4811.4 381.6 3425.4 2250.0
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Fig.3 Comparison of daily average concentration on 6 air pollutants before and after the Spring Festival
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Fig.4 Comparison of hourly concentration on 6 air pollutants before and after the Spring Festival, 2013
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Table 6  Ambient air quality grade and meteorological condition during

the Spring Festival
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Fig.5 Wind-rose diagram by day (on) and night ( down) in

Urumqi on February, 2013
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Table 7 Automobile vehicles emission standard and implementation schedule of sulfur concentration in product oil
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4 i 53FR (Conclusions and measurements )
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