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and Xinshancun, from September 1 to November 30, 2014. The results showed that the particulate pollution was serious at the above five sites. There were

30.8%, 37.4%, 38.5%, 37.4% and 31.9% of the days with daily concentration exceeding the National Air Quality Standard of Grade Il at the above five

sites, respectively. The frequencies of days with excessive concentrations were 23.1% , 22.0%, 18.7%, 19.8% and 19.8% for PM . Fine particles were
major pollutant, and the proportion of PM, 5 in PM, is 60.2%, 64.6% , 64.1%, 75.4% and 62.8% at the above five sites, respectively. PM, s, PM,,,
NO, and CO had the diurnal variation of highest in the morning and night. In addition, the peaks of SO, and O; were at noon or after. PM, 5, PM,,, SO,

and NO, concentration was negatively correlated with precipitation, air temperature and vapor pressure. O; concentration was significantly negatively

correlated with relative humidity, while positively correlated with air temperature, vapor pressure and wind speed. In addition, wind direction also affected

spatial and temporal distribution of the concentrations of atmospheric pollutants. Southwesterly, southeasterly and northeasterly winds were associated with

high PM, 5, PM,;, SO,, NO, and CO concentrations, while northwesterly wind was associated with high concentration of O;.

Keywords: atmospheric pollutants; meteorological factors; urban core of Chongqing; PM, 5; O;

1 5|5 (Introduction)

PM, . .PM,,.SO, . NO,.CO F1 O, 55 J& H /3 i
() FZERST5 9 (B BE5E, 20015 Chan il Yao,
2008; HERAE, 2011) , 552 5 o R A AR
T A B 52 310 4% [ O A2 A Y 3 3l 56 1 ( Cao
et al., 2012; Jerrett et al., 2013; Xie et al., 2015).
PM, s Fll PM AN 52 1 25 A< f U0 B i L%k A A £k
B, U HR O AT 2R G MR 2R 48 ELE R KA 6
( Venners et al., 2003; Pope et al., 2009; Jerrett
et al., 2013; 5K4 K5, 2014).S0, 1 NO, ] i i —
RIS VY R TN, e E SRS A
SR SCIE I, I 35 A A e . A (Al i B B fih
FIEA SO, 1 NO, 5 M 22 58 Fl0 178 2R 558 569
A% (Kampa and Castanas, 2008; Chen et al., 2012).
ITHBTET O, Vi B 2 6 A 2% RN = A 1) R T5 G )
(Sillman, 1999) , =¥ 0,1 FE AAKIE R 22 481
Bl fiE ( Chen et al., 2012).S0, .NO, .CO Fl O, Y
SO A A RGN AR R i AR i S 5 KRR
WURL 9 () JE BY, ( Shaddick F1 Wakefield, 2002; Cao
et al., 2012) TR EEFE AWM “FH" 25 ™
TR ZHCEHE AR T 205407
T AR 98 T AR, U — R G0 R (B 4%,
2001; W 4245, 2004; ZEALAE, 2012; fof 5 4%,
2012; LW LL 4, 2014 TR 55, 20145 XI5 I 55
2014) fHZH BRI TS RS LY sl 2 5 S
YIRS, = 2 5 205 YL i BRI 5T

T PR T 23R [ VY e X %) b T G AR B
55 1L DX 7 Ll 45 el R 5 R B VR 4 A A 3, R B R
A5G O LA R BRI RE ) SO, 15 Yt A5 Sy LA St
Kk 0075 G | R Bl A VR 4O A R RIS NO,
15 Y AT A . R LA B LR 3 R AR TE KL
SRR, AR S R, R A R R, RIS AR
Gy, AR E BT A R AT Y o L R,

BT R G T R T R AR TS Y W Y T G REE K
FCAE B FUERE O 1 P F 5T A SCRIFH 2014 4F 9 A =
2014 4F 11 H 8 R #E T DI ReAZ 0 X 5 A
N3 (e AR o ZRAR Bl A 2 BF T LR R e )
24 hiE 2L PM, 5 PM,,,SO, NO, ,CO 1 O, ¥ &
Bt AT E R T AR T D RBAZ O X PM, 5 \PM,, SO,
NO, ,CO Fl O B2 K I [] 3 A F1 23 6] 43 A R AiE BB
B Sk = P T 0 T D) e A 0 X R AR5 Y if B
PERF2 AR Ry XSRS Y B P PR A 2%

2 #BIF07F % (Materials and methods)

2.1 ERWH T A KRR

R EWXE N R PATIE R A, ERIE T
B ZE  25T8 LK, 10 & & 8 5 1) 45 1 (1]
la) , FEPCTT EIRIXE B TS5 R 20 T rfks
M BRTTAR T DD BB O X (R T 0 X)) 7 T
VL B VLI A A (- 1b) |, AL 4E i b X A Rk
PR VLA PRI U R S KAE T INERLAA
B Xl (T 1), T AR 294 km®, F A A E 367.76 J7 A
PR O X AR VYA EAF A7 08 45 B2, b 3%
B, KGR/ T A 55, BICRAGRE 0 22, 25 “SSOAHDRH
FERK.

PR D RE A0 X Tk iy 2R 4
X, HA 7 RV 1 XY RN R AR AT LR 3 IX
Mg SRR DK T T RV X A 3% B K T &
L2 T A0 X 3 A s R 1 7 G HE G I 2z
TR HLTE ARG 550, AR I T DD RE A% O X B
PR G d5 Ay 7™ o 1) X B
22 HAEKIE

PM, .PM,,.S0O, .NO, .CO F1 O, /]Ni ¥k & £
S PRTTAEEAR A Ry 5 A 5 PR 25 0 Bl Wi
(i T XA TSR, b PP i AR B | L e 3 X 5K
B IR 1T DT LR AR R X R ) 24 h % S8
2E 0 (http . //222.177.117.35:8021/) .PM, 5 .PM,, .
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Fig.1 Spatial distribution of automatic air monitoring stations in Chongqing metropolitan area

SO, \NO, .CO FI O, /INi e & K 45 if 18] 2 2014 42 9
H 1 HZE2014 411 A 30 H, h5EE—FZ, 3
91 d. W H5c 5 1y file 2k B AR 4.7% , T RR Ay Bt AL 5k
2, PR B (B DA H ) H SS(E I T T R T AR T
DIfe %0 X5 A28 00 o W D ol 47 & DL 1A b, 3L
b SR TICREAR 2 M DX R RS R R A T R
Al MHE 2 R S, NS AE ; R el A3k
SCEUIX IR AR o AR S I, ER K
BERAE s AL T SCHUX ;4 PR LA R T
Al DX BT LU SR A S 408 A T Bl X I EL R
HE AR AT D REZ O X AR N VPR
SEuh (B 1b)  HH LR (KR (T) JKAE
(WatP) XA (U) K (Win)  XUH] (Windir) |
Rk (R) JKFREULEE(VV)) H R T
KGR 2F B I R 5 W (http://cde. nmic. en/
home.do).

A PM, .PM,,.S0, NO, .CO Il 0,511 3t
BRI A /NG B AR A K 24 h(0:00—23:00) %X
PR IGFBE RN R PM, 5 . PM, SO, .NO, ,CO Fl
0,19 H 448, I8 45K PM, . PM,, .SO, .NO, .CO FI
O, 1) H AR A5 H 5908, #4085 A AR5 (A

3 #£R 518 (Results and discussion)

3.1 KRRTRME H R A
2 0 2014 AERKF G R E HAZLFFAE.

TR0 X B B K 409.8 mm, K 2
T 9 AaE 10 A a) (K 2a) ; R T O
XAk ZE A KR N 61% ~97% , F- 1 83% (b
8.2) , M P T AZ 0 X Bk Z A X % H I s 48
K(E 2a) ; TR L XS R EEH T A
P OKREAR LGS S IRARRI(E 2b) ;s R T
Ty 7/ = s W e U O G 1 e
202.5°~247.5°) , X H 0.5~2.2 m-s", FEFE
1.0~1.6 mes™" B 1.2 m-s™' (& 2¢) ; TR T
XK ZAE DL EESEE M 6.2 km, H X AL
1.5~16.0 km( /& 2d).

3 N T AZ O KR R 23 S s Rk 2
15 Y% H AR AL RRAE. AS [R) W 2, PM, Tk 3%
H AR b R ARAE AR AL (1 3a) , Horf 9 A 43 PM,, H
PR FE S AR ARG 8 (ARifE 2219/ T 20) (FfF3R
1) AHAR I W A A 22 (3N (1 3) 510 H A Al
11 A6y PM, 5 H Bk B AR AR (FRifE 22 R T
37) (BfFER 1), AHAR A 05 A 75 22 (E 3K (8] 3a).
TR | AR M EE e FEAUET LR RK SR PM,
H Y5k B o 8 — 3R B 2 3 i A fE (75
pgem”) (FREELR PR, 2012) 9 RE 5 510 28 d,
34 d.35 d.34 d #1129 d, 81t 3 EPA MR85 2S S
HHRIE (35 weg-m™) BRE B8 77 4,76 d.78 d,
74 d 174 dIWRERE X 5 A SREE ST PM, o H ¥k
JEREG T2 LT B 25
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Fig.2  Daily variation of meteorological parameters in autumn

Bk, AR W PM TR B % H AR il £ R AE
FHELCIE 3b) , PM,, H ¥k B2 2h A8 28 fh Fs e 1 25
PM, s, B9 H 15 PM,, H ¥k B AR fb ke, ifii 10 A
1L PM, H Bk AR AR E (B3R 1, K1 3b).
F TR | = AR R A EE R BEAUET LA B PV,
359 B 8 Ao 1) R 4 B 5% 25 <00 & A o (150
pgem ) (FREEAR A EE, 2012) B9 K4 51 21 d.,
20 d.17 d.18 d F1 18 d; A[Fluk i PM ' PM, L f51)
I3 HIH 60.2% 64.6% 64.1% [ 15.4% 1 62.8% , 7] W,
PR TTAZ O DX 40 UKL ) 75 e 7™ . 45 [A] 52 I Ao ik 1
(117.5 pg-m ™) >EFALE (111.0 pg-m™ ) >HHKIF
(108.5 pg-m™) >H AT (106.3 pg-m™) >pg HE
(95.0 pg-m™) M ZEFME(p=0.02;2=91).PM,  H
W2 (B 43 A7 AR AR 5 X GE B4 2 d s
RPN A R AR HECR & (B FF S, 2008) . M
TR AT AD T 2R R X H 3303 , = AL R R
FEmR B R X MR I £, 30l % 4R B b
FHLBN 4 B AR HE I fig 2 fift i At A s R AL Bl 1)
PM, o V& B 1 T AR AE £ 0 B R A% S B R LU R
FFE AL PM, VR FE ] BB BRI T H KT A LT
R AT A 0 2 HE T

R FRTBCRE o R AR R M S BF | e R AT L

F S0, H W 43510 3.6 ~43.4 pg-m™ 2.8~32.2
pgem~ 5.8~43.0 pg-m™ 9.0~40.6 pg-m > H19.8~
57.0 png-m™, HK T B K R B 25 S0
(150 pg-m™) , Haslb) 23 EFEE(20.9 pg-m™)
>%EUJH‘(20.7 p,g-m_3)>7f5j%ﬂz(20.6 Mg-m_3)>%
R (17.6 pg-m™) >E R (14.6 pg-m™) )%
S (p<0.001;n=91) . T BT DI AEAZ 0> X SO, ¥ i
7z [l oA, SRS B M HE A V) R, A
BERAE A BT 09 B PR & HRL T FUET LR B O Y B R
KA A B 0 KT LR T 2R 0 ) A 2 XA T
A TG YL 1T SO, W AR R, JH 32 i R AT e
A A XA 1 D R L TRT L D AR R AR AT e TR Y
XU T L XU PR O R TS G ) LA
e

PURIIECIEI IS L =P & AT I 7 S AN R
Bk NO, H #4595 73 58 31.4~93.6 pg-m™ |
18.8~73.3 pgem ™ . 12.6~94.9 pg-m™ . 18.7~101.6
pg mH123.7~99.7 wg-m™ it FEE RIS
SR EBRE (80 pg-m™) B RE 5K 3 d.0d.2
d.3 d M6 d,zsE 2 AR (54.7 pgem™) >
LA (52.9 pg-m ™) >EEE(45.5 pg-m ™) >EFRAE
bl (44.3 pg-m™ ) >R (42.8pgm™) £ 5H
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Fig.3 Daily variation of air pollutant concentrations
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P (p<0.001;n=91) A[FEMEMEE 9 HF11 H NO, H
I s sh AL ASRG 58, 10 H NO, H 43k B s 28718
EAFRE (KR 1, &3 d).NO, M H ¥yvk B 2 1 ¢
fIE AT e H BT A2 R A DG, Mg i A i R T
FEARR R X, N B RS, NO, HEROHk
JE v, BT LR R Ry A R PR Ak A A sk — 23 R0 Ak
TR, NO, V& FE AR 5, T PP AR AL T8 R 3
) P 19 A2 3R B TE PR YR 4R R ACHE TR NO, o A XF
B

NI ], AS TR Wit 9 A o H Mk sh3s
AR E 10 AR 11 A CO H PR E AR LA
e (B 1, B 3e)  (HARE HALTG Y, CO HIY
Ve FE AR B RR e (KSR 1) AR = AR R
BE R EEFUBNILAT CO H ¥u B 43 51 R 0.55 ~ 1.88
mg-m_3\0.72 ~1.86 mg-m_3\0.60~ 1.84 mg- m™ .
0.69~1.61 mg-m™>F10.60~1.89 mg-m™, ¥k T
K ORISR EIRE (4 mg-m™) .25 [ L 95
FAEE (1.21 mg-m ™) >HFH A (1.19 mg-m™) >f#
ﬁﬁﬁiﬁ( 1.14 mg- m_3) >$ﬁ/%ﬂz( 1.13 mg- m™ ) > B
(112 mg-m ™) ZEFM(p=0.05;n=91) . HZK AL
SRAE S5 B T SCHIX, (R BBl R ol DX AR A A
Z I BT R 3 T AGE %4, itk CO H ¥k

B R WG 9 A Fn 10 H 0, H ¥k EE3h
BB AFE 11 A 0, H ¥k E S BT E
(FfF=R 1, B 3f) 5 H B RS TG WA S A [R)
uhi Oy H YR BEHT R 9 H 1) 11 A RER, BAE 10 A
RIZJE O, H 40 B H IO K fff iR | o35 R AR T 4
FKEF FEEEAE LA O, H 3453 BE 4518 1.0 ~59.9
pgem 3.0~98.5 pg-m™> 1.3~89.8 ug-m™ 1.6~
129.0 pg-m 1 1.9~64.7 wg-m™ , Al iF FH K —
PIABT A PR 1 h SB(EHREE (200 pg-m™)
KEA A0 d3d.1d3dF1d, LB
FE(33.1 pg-m™) SE R AR (24.3 pg-m™) > K L
(234 pg-m™) >HILA (18.9 pg-m™) > fiff i i
(15.5 pg-m™) B ZE 53 M: (p<0.001;2.=91)  FHKTH
O, 11 B Y59 B2 43 A7 FR A 0] GBS 3R 77 3¢ 38 4R A<
GORNA O A T 52 38 B AR b B 1) it T RSRAE RN
LRI TS Y HE O T LA B KR S R E R
SHEBEC T E SR ) NO, PRETHFE T 25 <
(1) O, BB BT LA A R A P O,
FEAR T FLA R AE A PR AE AL O, VR BE A X 35
AIRE 5 RE KM X

3.2 KAFE4 A% AL

NI ], AS ) e 9 H PM, S H ARk iy
2R L I B A R XA (L 4) , WL H BRI (]
9 9:00—14:00 F1 21:00—1:00; XA H B [a] Ky
4 :00—6:00 F1 15:00—18:00.10 A PM, JHJF H 7284k
B2k sh A AR (b AN B, (H 3 IR AR SR Ry LG XLA4
fIE SR XAt BLETa] 5 9 HAHIF]. 11 H PM,
FE HARE I AR b il A TR, I 2 e 2 4% (H 3
& R 4:00—8:00PM, s Vi i #AIC, M 1= 20: 00—
24:00 PM, ¥ 2 i B AN RK 2 AN ]l 8 P, 5 ¥R
JEE H AR A 2R 52 30 L B J ) L XA (1B 4) L
I H PRESHE] A 9:00—13:00 £ 20:00—24:00; A4+ H
BRAFA] A7 4:00—8:00 A1 15:00—18:00. LI 1 8] , N
[ Wi s ASTa) H 4y PML W6 B H ARt £k 5 PV, &
B HASE AR L 4) B URUER] , PM | i) £ 2240
B PM, 5, 1 BH E PR T A% O X 20 50K 49 45 Y i 2.
FERNZT 45 (2014 ) BiF 5% 3% B 3 BT 4K X PM,, Al
PM, SRR 2 Ok B 2l R A 42 L8l 4
Fl e U 1) RAEREE AR i A RS R AR
16 AR ) DL KB #4242 (Louie et al.,2005) ,
PEBE SR T R BT AR T B, e A AR R
WL BLAE 10:00 2247, 2 Ja FF Bl it 9L T 558
Hefie Jrom  WORL Y BE A T R B TR TR A )2
I, W65 v D A S Y s 8 0, HE PML Fl PM, s VR B PRI
RE(IKFEL, 2004; F 5 I0E, 2015; R ATEE,
2015).

SIS ] AS [ WD s 9 H 43 F1 10 H 4y SO, ¥
FE H AR i 22 S 0 g RURRAE (8] 4) , 11 H s KAk
MR PR T SO, W E H 2 &2 W22, i
JCREFHT LIRS SO, ¥k B H sh S48 fk H A K (& 4).
SO, e J& m{E H BAE H2F 10:00—14:00, 1T SO, ¢ &
R A Y BAE R 3:00—7:00 FIEEI4 16:00—20:00.
AR L IR SO MR i T b (K 4) MLsh R
WA I B S B R s S X AR, A AT SO, W BE 1 3%
B (TRREMTTHEL, 1994; M55, 2014; £ 4510
4520155 WIFPTEE, 2015) , R 2 5 PEREHLS)
eI A A SR INGE , SO, VK B IF IR PR AR, &
MU f SO, MR EERS A L (B BEAS K.

SRIHA ] AR Wl 9 A 43 A1 10 H 4y NO, ¥
JE H AR Ak 28 52 B B 8 A R R (T 4) 11 H Ay
Ry B RS NO, /N B I BE W B TE B4 9: 00—
12 :00 11 | 19:00—24:00, H.WE - NO, /N 8
(BB S i T A . b A (B T B2 i T3k 32
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Fig.4 Diurnal variation of air pollutant concentrations
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Fig.5 Distribution of spatial interpolation of atmospheric pollutants in Chongqing metropolitan area in autumn
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3.4 AEHEEL5 KR FEME ALK
G XS KA TS Ye vk B A8 Ak B A B 2 1Y)
A ( ERTFIZE 20105 Xie et al., 2015; 2594545
2015; Masiol et al., 2015).3% 1 N RI5EW 5=
SRZEBIA . W, Bk E S PM, 5 PM,,.SO, .
NO, & B HA K, W5 CO Fl 0, 2R B H A,
VR BARE K W] LU 34 B AR 28 S KA G i &
i, JUHOE R AU LR I TR SO, F NO, ( %
MESFE, 20135 ZEJF FIaK R, 2013). MXHRE S
SO, NO,Fl O, 24 i F A OC (B 5 CO 2 ¥ iE
AHOG X B A3 KA T SO, NOLHREERY T B,
R SARHRE R 61% ~97% , YIMH 83%,
A AIE SCAE (2004) BFFER BT, 2410 1k 5 80%
DL, O, 20 R, 30K 30 0, e B AL AH
oY 3 KA R T RTS8 CO A i 38
( BEUZHEFN TIT, 2008) . <5 SO, NO, il CO Ak
JEANFEAE 835 W AH DG R 5 PM, 5 AT PM, 24K 5

FAHIC, X 7] BE S BEE SRR T I TS G
WAE T EL 7 1) b PR B R L RS 0, B Ak
S IE ARG, W] RE S Bl 25 3T b v AR Y T i e fk 2
7 R I A AT O, B9 A R AL (Rypdal
252009 WIFGAT 4, 2015) K IAJES PM,, PM,, .
SO, \NO, &2 I ZHAHC, i 5 0, 24k i 3 IE A ¢ K
RV 28 P KR & =, SO &, e )
TR Yy Ae i ) L i 85, IR Ak B
B PTG O, W B XU 52 ) R A0S YL W 3 1L
BEE X )52 KT G i 7 e X A DG 20 A
RS 0,2 B EAESE, S Ha R kY
WA A D X IR A5 (2014) W98 2 B, L
XT2.0 m-s "B A F T OB R  mME RS
89 d XH M 0.5~2.0 m-s™" L 2 d Ay XU &5 T2.0
mes™' PR, FEPORK R IR A F T O, 1k B A KU m)
HRATG YA BA A

K1 KSEFEME[KERZ EHEXE

Table 1  Correlation coefficients of atmospheric pollutants and meteorological factors

B PM, 5 PM,, S0, NO, co 0,

[ 7K e -0.301°* -0.318* -0.349 -0.315" -0. 031 -0.010
X B 0.061 -0.026 —0.547 ** -0.283 " 0.232* -0.723 **
Sl -0.434** -0.387** -0.012 -0.139 -0.035 0.767 **
KRR -0.455* -0.431** -0.288* -0.303** 0.022 0.535""
R -0.205 -0.148 0.122 -0.074 -0.192 0.366 **
FKF-RE DL -0.582** -0.510"* -0.128 -0.366 " -0.462** 0.282**

ML o# %, p<0.01; * ; p<0.05.
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PRI 2 E Y SO, ¥ B2 Bk 25 fi iy, E 2T Yok U
AIRESE TR B HE R M A7 R AL 5 NO, e
3T v, R M A S P R S T 2 B Rk 2

3.5

BORIE LBl G A B AE 42 [ 44 5 P A % E
NO,RIRER T 5 HL8h 4 A KA, b A MR HE L
A TTHR. LT ST PM,, \PM, S ¥ B35 30 v T 7 5
VO R AR T, R AR M Y T R R T 4 24
FEIAE A A F DR T ORI R L 85 T P 7
AL BB AR A M IE AR 6, A5 R UL
YWAZT L.

®2 ENABEHAKERYIRENTEHEI L

Table 2 Comparation of main atomospheric pollutants level in typical cities of China

V5 B EVRIE / (pgem )

A W s ] 50, NO, PN, P L P 3

GiN 2014-09—11 18.9+7.7 48.0+15.5 107.7+60.2 71.6+42.1 ENGIEA

JRHR 2013-06—08 18.9 50.2 93.1 66.5 WIS, 2015
b/ 2013-09—11 64.6 49.7 107.3 64.1 RLTEESE, 2015
e 2008 ,2009 Fk 24.9+21.8 58.2+26.6 110.1+75.9 — Xu et al., 2014
AFRIE 2008-09—10 92.0+44.4 60.5+16.9 147.4£67.0 95.8+50.0 FERMEAE, 2010
K 2013-10—11 39.0 43.0 135.0 90.0 G5, 2014
Ly 2010—2012 27.0£17.0 48.8+20.7 76.4+57.1 - JRITAESE ) 2014
S 2006—2008 50.3+31.0 62.7+29.9 74.7+41.1 64.9+32.9 BESCRESE, 2009
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4 25 ( Conclusions)

1) ER AT S AERZ O X KT PM,  FIl PM 75
Yigd, H PM, R 205 YL ).NO, Il O, 15 Yo 4%,
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6] 4 9:00—13:00 F1 20:00—24:00; NO, £ CO 1 5
PR PG (R ; SO, A O, MR B H A8 1k iy 28 52 PR A
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TEAR DG, 18 Y i et v 2 S AR X 2 1 T, &t B
O, = {A.CO 55 AHX 1 B 52 5 35 1E AR OC.
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Attached Table 1  Summary statistics of concentrations of atmospheric pollutants in the Urban Core of Chongqing in autmun

W KAI59Y) 9 A 10 A 11 H e

iR TR PM, 5 43.4£19.9(82.6) 79.2+44.0 (188.1) 96.0+50.2(193.9) 72.9+45.5(193.9)
PM,, 83.6+32.5(153.2) 125.3+63.5(290.0) 143.3+75.3(336.9) 117.5+64.3(336.9)
S0, 13.8+6.5(32.8) 18.8+8.2(43.4) 20.0+7.1(38.4) 17.6+£7.7(43.4)
NO, 54.6+11.3(72.6) 60.6+15.4(93.6) 48.7+9.9(77.9) 54.7£13.2(93.6)
co 1.16+0.18(1.70) 1.21£0.29( 1.88) 1.0620.29( 1.45) 1.1420.26( 1.88)
0, 20.3+15.3(59.9) 20.8+16.0(51.2) 5.2+3.6(17.4) 15.5£14.7(59.9)

B AL PM, 46.6+21.2(86.4) 84.6+48.4(211.9) 87.5+40.4(160.1) 73.0£42.5(211.9)
PM,, 76.4+31.0(120.1) 122.4+ 58.4(273.3) 133.7£60.0( 268.3) 111.0£56.8(273.3)
S0, 12.6+5.4(29.4) 15.5+5.7(32.2) 15.7+4.6(27.0) 14.6£5.4(32.2)
NO, 38.0+11.8(54.7) 49.6+13.5(73.3) 45.0+8.3(67.2) 44.3+12.3(73.3)
co 1.18+0.15(1.61) 1.27+0.25(1.86) 1.19+0.23(1.57) 1.21+0.22(1.86)
0, 38.4+24.2(98.5) 27.0+20.9(82.0) 7.4£5.1(22.4) 24.3£22.5(98.5)

MR PM, 5 44.8+20.1(90.3) 79.7+39.2(174.3) 91.5+40.0(168.3) 72.1+40.2(187.1)
PM,, 74.9+28.7(130.2) 109.6+54.3(249.6) 141.4+64.4(284.1) 108.5+57.6(284.1)
S0, 19.9+5.9(40.5) 22.0+8.6(43.0) 19.8+6.4(36.8) 20.6+7.8(43.0)
NO, 28.5+12.1(59.6) 51.6£16.6(94.9) 48.1+12.3(77.2) 42.8+17.1(94.9)
co 1.08+0.20(1.69) 1.16+£0.28(1.84) 1.14+0.28(1.65) 1.13+0.26(1.84)
0, 34.9+20.8(75.9) 29.1+23.9(89.8) 5.9+5.0(18.4) 23.4+22.2(89.8)

T PM, 5 39.8+18.3(77.7) 74.5+39.2(174.3) 101.6+37.1(178.8) 72.0£41.3(178.8)
PM,, 48.7+19.5(90.7) 92.0+49.9(226.0) 144.4+59.5(268.8) 95.0+60.3(268.8)
S0, 19.4+5.9(37.8) 24.1+9.1(40.6) 19.2+£7.0(38.8) 20.9+7.7(40.6)
NO, 39.1+11.2(86.9) 43.5+19.5(101.6) 54.0+11.0(72.3) 45.5+15.7(101.6)
co 1.03+0.17(1.38) 1.22+0.23(1.61) 1.12+0.25(1.60) 1.12+0.23(1.61)
0, 47.8+25.4(105.0) 41.4+32.1(129.0) 9.7+7.1(27.5) 33.1229.1(129.0)

L) PM, 39.0+16.2(63.6) 74.8+42.9(183.7) 90.0+42.0(189.3) 68.0£41.5(189.3)
PM,, 67.4+26.2(109.2) 115.1£64.0(294.6) 136.1+63.9(320.8) 106.3+61.1(320.8)
S0, 19.1£6.2(39.3) 21.0+6.9(33.9) 22.18.8(57.0) 20.7+7.4(57.0)
NO, 44.3+11.6(64.9) 62.1:16.9(99.7) 51.9£9.6(72.3) 52.9+14.9(99.7)
co 1.09+0.16(1.51) 1.21£0.31(1.89) 1.26+0.30(1.69) 1.19+0.27(1.89)
0, 30.2+18.9(64.7) 21.7£16.3(55.2) 47+3.4(15.1) 18.9£17.9(64.7)

T CO MR BN mgem ™ s HARKR AT Y MIWEEE AT pg-m ™ 5 BRI A% 2N B bk 22 (R )



