ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
m
s
mE

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




w % B 37 $33 % 438
ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) 2012 4E 3 H 15 H

H &
ST HE R U R R S BT ST ZELELUIIIGY vvveeermmemmeeeemmmmmeeemnnnnee e s WHE K EEE,EE RT(673)
T 1L LT P 1] IR 2 K B o A A JE YR BE R AIEITFY -+ v vvvvreeeeeesensmsnnnnnnnnnasanannnns FEA, KRE, TXB, 2L 679)
NI IDE Ey b T R e L 1 v BMEF A T X, E( 687 )
R I SEEARIL T 3 3K R O B A AT oo eevems e T, 2 R A (694 )
LN S R T I 7 TS EUE KW, LA, BERXHE, T — (701 )
PAL TSR 1 870 ASAFE MK o oeeeeesoseenee BNCKBE, TR, EEA, HNE,GH,BFF(T11)
TP AT 11 RV A S S A e S T MR B8 2 A S ZE AR A e T, xR, KER KSR HeM, KEH(720)
FAT I [ F TEZE T B TA] T AT g v vveeerererenmmmmmmmineete e e e ettt e WEE PR, T E, EAR( 727)
IV 2 U 46 I 5T R 0 A AT S MU A v BEE, KA, FH, HLH,FF(T2)
T LK PAHS BUMTHEAE BRI -~ erveevoessosseenene FEE A, A, B A, BHE, ER( T4 )
I PR BN ST ® 215 TR SRR TUR M, A E A FARAE, IR, EA( T46)
R L DX S SRR U A [ L Z ) oo FRE,KIE,ERE, ZwE, x| EH, A2, *HEF, aLd(754)
T U T KA DL QRPN BRI woeeeeeeeeees ERF,EWME, oL M, AR, FER, HEF(760 )
R K5 GBS R TS QB AL T ARTT woveeeerremmessmnessee s FHRA LA, M, W, KADAE(T71)
FHT-H T A B BE B FEAE AKTRAD L T 2w eeeeerereeeeeeeesaeseeeaeeeaeaaeeaeeaeetee e e e e eee e BOE L TREE MR (777)
R TR IR AT SRR M TCRR Y - 7K T A PRI R BTN <-evveveeeemenneeennnes AL XK E VKR, N KE(T82)
RS L S INAT R S JR 2 [ 0 SRR AT ERJEAME] -evveeeememmmeeemmemineeesiieeeeeees WA X A, T (794)
ST A AT U FK AR SRR B 25 G0 FRRAE woveeeeermermeeeneee IH,ER, BN, KIS HHE(802)
ANTFREAE M R A4 T e AR AR PP R BRI AB AL oo e, R H, FRT &%, /(810 )
BN TR Tl XFER AR TR AEBIEST oeeeerrresrmeseine WA, ZEX, T &%, FRT, L4 817 )
E&'ﬁﬂﬁﬁflﬂim%xﬁ%j?ﬁ%&ﬁﬂL%H@féﬁE&m%U ................................................... $ ? , jflj BZ}E ) gﬁ}‘é it , %‘ ﬁ?ﬁﬁz‘( 825 )
gﬁ%%ﬁﬂéﬁﬁgﬁ%{tﬁfbﬁgﬁg%ﬁuﬁ?ﬁﬁ?{ ‘]I%,%}P’%,ﬁ?*ﬁ,ilﬁiﬁ\( 832 )
HHIATE Bl AME Y T BRI AS BE TR AT TR EEIIFSE  cvvereeeeesermrmrnrnnrrnesesenn e EE NH, FTT(838)
JE YR X P 0] 7 P2 0 R L I A AR BT S e evvee e I KEE, N, R, FAE(844)
BRI O CIRR AL BRI 8 N-ZREMEA I --eveeeemeeermmeemieeeneeeenns PHABE R, BRAR, B, KRR ( 849)
La/ Ce B2 BRIk SRR AT 25 S RAEALTERERIETE ooveveeeereererreee e A BB M, ERAE, R (857 )
DTT A =LY R B IIRTET  coeveeeveemee oo B3R XA, EHE 35, FNE (866 )
pH K28 RN AR TG ALS, 05~ AL 5 BRIE PEHE IS ARG o eeevveeeeeeees WA, 7R, B e, EH, HAE, ZH(871)
%%%%E{ﬁgygﬁm@ﬁﬁ ................................................................................. }ﬁ]}‘ﬁl" };ﬂ&%,ﬁ%ﬁfg( 879 )
RIS BIRR AR5 I8 RGRGAE PSRBT - veeveeeeeeenes Fhle WA ER CHE, RiEA, TRE(885)
B R A B0 gl B B =1 o Al TR ,LGE (889 )
Kﬁ%ﬁﬁmﬁ@ﬁ}%%ﬁﬁ@ﬁﬁﬁﬁﬁ@ﬁﬁf ................................................ JE 5’{ ,;% %*i,/%iil,%ﬁ}?\ ,ﬁ}%%‘_( 896 )
TURLRLAS 5 RO X AL 5 S AT FR AL <eeeeemmmeermemee ZEE Yo% FHERSE, T2 (903)
S A B AN ] B SR O U 25 R PERE A LA AT FEE e FEHE, YLK, RER, I 910)
Ct%{}ﬁ&ﬁ@@ﬁ{t;ﬁ@}d—j}ﬁﬁi{%{}E’Hjﬁ7k1|\ftﬁgﬁggﬁu@ ...................................................... %fﬁﬁk,};ﬂjTi,E%ﬂ:}i( 916 )
2 R A A T EREREE RIOBUEATFIE ooveereresssnossssinscnens BB, AR BT, SRR, R 922)
TR W AE X 1 SR WP R AR SR BB E A RO +-evemeeeeeeeeeens TAR,EPAE EFE FRE, RAM(932)
TRV DN TV R 8 A 2o A v b AT LB U B B LT AT RFAIE oo FHRLL, BRI, A M, FUA( 938 )
B K P U G WU A BB BESARI I ZEHTE. cevveeeeerrmreeeesmmmrneeenieee e T, THA, KA Z( 946 )
SMIEFRIRAE R T B BE S50 LSRRI RGELME  ooveeereeemeee e 7, K&, FFA(952)
(K4 F B T R T PESE L - X T R B M VR coeeeeererereeer e W, ERE, G EE( 958 )
{& [:[:j(ﬂ'i%é‘lﬁ(}%%%%%%i%;ﬁ%ﬁggﬁum ............................................................ %E\Z , %ﬂ(, ]3/7%%{% , ﬁZﬂi( 9265 )
T PPL B L HUF F LIS -+ e vvvvvevreeeeeesennmonnnnnntttetesensan sttt te e e aes e s st bb bbb eee e e s e KB, Z(971)
B = L 0 e A = L 1 P WeEk x| 4E, EHR AN 979 )
3R R EFE RN AM B FER YL AN ZS A BRI FENMA] oeeeererrere s ﬁi%,i?,%ﬁﬁ,ﬁﬁ?ﬁ( 987 )
SR BT B R P A BV 55 5 2 L A oo BHBETE AR, NS, B E AR 992)
PREZRIET 2,2',4,4" - DUSUPORRE R MIFRARE -ooeeeeemeeereeeeeeeeene PR WA, Kk B, F A, R AF(1000)
T T GG BRI T LB TRIBI <+ oevvseveecnenos WEB P YHE TER, AW, TR, K, Y EF(1008)
APV T CR A E LA A 7 TR - AEL,GRA, KR, R R, KEA, G0 E A% (1015)
RO B A RE RXS BRI S ORI ST oeeeeeeeeeees L, B KR A, KR, EF, KEA(1020)
mﬂ:?j;’g?ﬂi%‘f{ﬁ%%%;’?{ﬁﬂ@ﬂ{%/ﬁ{%f{%ﬂi ................................................ R , ;(Ij TR S é}:] ﬁ}/ﬁb , ﬁ =¥ i( 1028 )
HE IR U N A I LT R R T RIRAT I -oevveeermemeeees e BRI, BLHE £5 R, AR, XX AL E (1033)

(IERL ) fE R 17 0] (878) (AR YAEIT JE 25 (1007) {ZB.(759, 770, 870, 1027)



Vol.33,No. 3

,ﬂﬂ N FE N M
T SR . ¢ Mar. 2012

ENVIRONMENTAL SCIENCE

S
(98]
[9%]

AR ZERI T E IR SBRL R ERIZ 5 HEHE

MM, SR, R R

(EEREF BB, bt 100084 )

TEE . W5 T ARRIZSER LT b0 380 F5 IR 850k 5 1) 15 YL R AE . 7 FH A 40 L 0 A2 SR JOURD R A2 354 (SMPS) 3 T
2009 4 8 A MR BN 2008 4F 8 H Hiz 32 W R I T At DU PRI 371 S ORI I B0 5, A3 BT T B0 B RLAR 43 A RRAE
KB AEACHLA , H A BT S8 3 T S0 Xof 5 38 BRI Hh A S B G R ). A A R T S R R UK (10 ~ 100
nm) F 10 ~478 nm BRI SREOHE B4 910 (1. 15 £0.49) x10* P em ™ (1. 61 £0.57) x 10*+em ™, BLIE 3SR T 4341
TFREFN(0.55 £0.14) x10°4-em ™ (1,21 £0.24) x 10*4>-cm = | A [l 42 B o 240 S0k 4 50 BE MR e 5, o 52. 2% . W
A AR T T8 3% 21 KA A AR AR 50 B S XU A A, W (BRI AR K YR A 22. 5 nm T 113. 0 nm. BL3Z 4 10] Fy T30 7 80 X5 BR
TTREERR B TSGR ITME , 22. 5 nm AL FURL B0 B WA T8 2% . R A% 40 A7 120 I AR Ak 7, 8 B AZ 8 R T 00:00 ~ 04:00
ST 04 | 11:00 ~ 1300 = ik SRIGHRFN 1700 ~ 2000 A2 3 W = 04 3 1B B2 A o 40 0K 0 5o B A v 5 1 L3834 1)
Z RN ASE G P2 4 = S R BRI 3 ORE W B B R A3 A i B AR A 22,

KRR G ANBOR) ; BOREE ; RARIMG ; SCEEREE ; SCIE I

FESES. X513 XEARIRE. A XEHS . 0250-3301(2012)03-0694-07

Particle Number Size Distribution near a Major Road with Different Traffic

Conditions
YANG Liu, WU Ye, SONG Shao-jie, HAO Ji-ming
(School of Environment, Tsinghua University, Beijing 100084, China)

Abstract: The profiles of number concentration of ambient particles at a roadside site in Beijing were studied with different traffic
conditions. A Scanning Mobility Particle Sizer (SMPS) was utilized to measure the number concentrations of fine and ultrafine (10-100
nm) particles in August 2008 and August 2009, which represented the normal and Olympic traffic conditions, respectively. Size
distributions of particle number concentration were identified and their temporal variations were also discussed. Results indicated that with
normal traffic pattern, the total number concentration of ultrafine and 10-478 nm particles were (1.15 £0.49) x10* cm ™ and (1.61 *
0.57) x10* cm~* respectively. While the concentrations were decreased to (0.55 £0. 14) x 10* em ™ and (1.21 £0.24) x10* cm ™,
respectively, with special traffic condition during the Beijing Olympic Games. Largest reduction of 52.2% was observed for ultrafine
particles among all size ranges. With normal traffic condition, bimodal distribution was found with two peak values in number
concentrations around 22. 5 nm and 113. 0 nm. During the Olympic period, nucleation mode particles were significantly reduced due to a
series of temporal control measures on motor vehicles such as the removal of yellow-labeled vehicles from the roads and travel restrictions
based on odd-even license plate numbers. As a result, the peak in particle number concentration at 22. 5 nm disappeared. The temporal
variation indicated that significantly higher ultrafine particle number concentrations occurred around 00;00-04.00, 11.00-13.00 and
17.00-20:00 with normal traffic situation, which primarily attributed to the contributions of diesel exhaust at night, secondary formation at
noon and traffic jam in the evening, respectively. However during the Olympic period, the temporal variation pattern changed
significantly. The gap in the number concentrations of ultrafine particle between these three time periods and other time periods were
narrowed, which should be attributed to the reduction of traffic flow as well as the increase of fleet speed during the Olympics.

Key words : ultrafine particles; number concentration; size distribution; roadside microenvironment; traffic flow
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Table 1 ~ Meteorological conditions and traffic flow counts during the sampling periods at the roadside site
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Table 2 Comparison of roadside particulate number concentrations of Beijing with other researches

SR A HlL B WD s ]/ 4R BB/ A - om 3 AL S/ nm WAL ES SCibik
10 ~478 nm
Lahti/ 38 % 1995 3.90 x 10* 6 ~300 cpch [21]
Helsinki/3H #% 1999 ~2000 (1.78 ~2.39) x10* 8 ~400 CPC [22]
Downey/ 3¢ 5745 2001 (1.80 ~3.50) x10° 6 ~220 SMPS/CPC [23]
ARGYE SRS 2005 (1.05 ~1.42) x10° 10 ~478 SMPS/CPC [24]
Austin/ 38l FR I 2007 (0.90 ~1.60) x10* 6 ~300 SMPS/CPC [25]
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BV S 2008 ( iz ) (0.55 0. 14) x10* 10 ~ 100 SMPS/CPC ENTIE
b/ A8 EIAEE 2009 (HEH#L) (1.15 £0.49) x 10* 10 ~ 100 SMPS/CPC AW
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Fig. 1 Number size distribution spectra of ultrafine particles at

North 4" Ring Road monitoring site
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Fig. 3 Average diurnal variations of traffic counts at roadside site
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