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i # ! * % FFH
05 56.6+44.3 70.9£36.3 58.6+47.9 28.1x21.0 53.7:47.1
0, 108.7+37.5 109.1£51.4 109.5£40.7 86.8£22.0 103.640.6

NO, 52.2£20.4 3842153 51.3£22.1 59.1£24.5 50.2+22.1
S0, 22.2£12.9 11.9£7.0 19.3+10.3 29.6+16.7 20.7+13.8
co/
(mg+m™3)
PM, 62.3£30.5 50.9£26.5 63.7+33.2 82.8+52.3 64.8+38.6
PM,, 106.1£55.0 79.4+42.1 96.1+46.4 113.7+66.7 98.8+54.8
EHFFG~5 ) HE6~8 ) BEO~1L H)FEE(2 A2 ).

0.85+0.24 0.83+0.24 0.95+0.28 1.05+0.40 0.92+0.31

2.2 ARFETEEMIREBTLSH

2 BRI 2014 4R 3 K RK A ZERU N T
0,.0,.N0,,S0,,CO PM, ; F1 PM,, ¥ & H 28 {L &
#o IEITRTLIE#], 0, F1 O, 1 B P 2= 1) H A8 fL AR
SRR A, W B V(R AR B AE 13:00 ~ 1500,
O, 4 {E. 3 BLAE 05:00 ~ 07:00, O, 7 {8 W] 3 BLAE
04:00 ~ 06 :00 , £5 B 22 v 2 11%) 2= 15 A8 £k DA =7 IR
UORE 7 B F 2 42,0, O, HAREARIEHRZ
BERR, R 112.52 pg - m 1100, 16 pg - m ™,
KN, o 1) 2 40. 36 e m_3ﬂ] 34.27 pg - m_3O
VLT Oy 2 H R A9 28 3 Y fb =% I i AR B — Ik
TS, DR R B H AR Ak 3 A7 K BH i S 5 B AR
s, H T O Vi BE B A B[R] A2 Ak 1% i B AR
AN, RGNS BT B H S 0K FH R S 4
55, H B 02238 Lm0, NO VR FE T3, 1R il I )
JIHFE T Oy, A O54E 06:00 ~07:00 H ¥ — K
P R AV AEL 5 1711 i Bifi A A B 8 S %) 385 58, O 1) ¥k BE 8
Wt L 7E 13:00 ~ 14:00 H 3800 06 {H 5 Bl s B 2T
O, VR BHT R,

NO, ¥ B i) H A8 4k 22 W AU AR 4k el 2 B
I (E AR H BILAE 07 :00 ~ 09:00, T 4 iy H BL7E
17:00 ~21:00, 2 0] 4 BEAE 13:00 ~ 1500, |4
A 2k B YR R R A HERL, DA
RERAM TR AR KEM NO 5 0, B4 K
N, A5 NO B4k SR NO, 5 {H Bifi 25 I BH 4 S5 %) 38 56 R RN
T B T R, NOGfRAR A O, K THAE T NO,,



Ay,
&

98 +

#

NS T 16 &

200 :
g 0
=) 3
&0 100
s X M%W&
< ° °
3 OW&%.«N AL
TE 300 T T T T
%0 200 03—81um\ - .0 ' e - -
= == r.---:q;-- ""'; 3"' ------------
g 100 - .‘” 5. - - . o * . .,‘l - -
2 me‘:f#?oq 'd'.:.o--: "6‘ ""ﬁ' M 2N 'f‘.%é&.w
S
~ 20 = T STV S T —
g ' [+ - "y p:"""b.r..; e A ﬂ';o".’.%‘ﬁ“
y 1o P o “:"f't"“.f‘.oﬂ."’??“.‘#"c L7 St "“m
e} 0 1 1 1 1 1
~ 100
l‘E & _Ax;z'- L '-_l-_;--------l ----------------- v--l_ i
£n v
E A AN v V’ Yoy
=] v v W
z 0 L L 1 L 1
"T;\ 100 N SOZ L] L] L] L] L]
EE WS N
= m v
5 XAyt
TE 5 » (‘:O T T T T T ]
£ 1:. .' J" "M, A PORR D 9’&..’ S R s‘“'n's"\'
S LR '.. IR .1 3% e :\,VM QP 2o
&) 0 1 1
"/’-\ 300 T L] L] L] L]
g 200 " :PMZS .
< 100t .‘Os_" rnle e
E --,«-t-:‘--.z-» R N e P R SRRy g oA T e N
[=B}
&
=
[~}
2014-01-01 2014-03-01 2014~ 05—01 2014—07—01 2014-09-01 2014-11-01 2015-01-01
WM EE-H-F)

Fel o e e s 5 M M (B2 SRR M) ( GB 3095
Bl 1 2014 4E 0;.0, .05 g
Fig. 1

DRI A 2P I3 NO, e B B T 418 Bl B2 g K
IO 5 S5 5 B8 1) 28 T R 55 , NO, 1 S il S by 32 31 1
il , 15 NO #54k NO, iy SR I35 A 452 1k, PR K A<
T NO, W BE 237 T, 648 18.00 247 (Z T A
[A], Bsf I AN A] ) a8 381 e i i 5 18 :00 LU, RAH
NO, A 5 452 1, 5 iy 15 40 8 A0 45 HE il gt £
TR , NO R RS 2 vk L, R s R NO, e
JE LB 2 R, BRI H ik =5,

SO, ¥ B 1Y H A8 Ak il 28 12 g R AR £k, 05 .00 ¥
FETFUG bJE R R E R e ke, 8T
WS R HERL, IR T 7E 09:00 ~ 10:00 2 47 ik 1) {5
10:00 J5 2@ HEFCIR A5 DL S RAAEF AT e Ik

—2012) " GARIE R BRIEL, O3 ghma
\NO,

. . .
Concentration variation of O;, O, Oy

& 058 h S EEKME
S0, ,CO \PM, s #il PM,, & J& 1% H A2 1k
NO,, SO,, CO, PM, 5 and PM,, in 2014

B, BT SO, MR e R, 78 16:00 §iJ5 i 3l i
A 516 :00 LUS KAY #6e 108055 , U3 10 HE ik i 2
Wi /b, T H 04:00 24784 E. HE 2 AT L
F 80, HARLIE R B4 27 5 T E Rk ET, o
KR fe/ )N, 2301 10 25 5 2 P M T 38X A
HERCIER KA BLRE 7 DL ROk 2 IR Y 22 53 4L )
VERITE I

CO ¥ B 11 H 78 1h e 348 52 B XL0E Y, 43 1) 76
- 08:00 Fif5HG 18:00 3 BRIAE , 45 5 5 K H 5 Ik
Hif CO HASMELERE—3%"" . M 0:00 %] 0500, 7%
(VR A J2 2 B A, BELAS T R 8k, LRI 5838 DA
Je HoAt 75 Je PR HE 4 /0, CO e BE 445 iz K F 5 AL



16 14 T UL A N T 2014 AR DR AT ek B AR RS A WL 23 A 99

06:00 FFif CO ¥k & i L7, 3] 0800 H BLIg(E,
HoAe R E, E2 2 H P scais £ REA
fHERL , 2L CO M P T 5 1 A 08 :00 T4
Bt 5 17 4o m e 1 25 0, CO HER IR bk /b, HAE R &
K PHEE S 3858, CO 256 2 3 HO H i 364
CO, B efb2p s v B o, R CO #1245 F [ 5 3]
14.00 B, H oW 4 KR i AKME, LG 48 HR IR
8, 2B 16:00, FEA 1T 7 B s 0 114 215k AR FH
AR B Ik 55 , CO ¥R JE U IR BT, & 18:00 JF
GRS S i

PM, F1 PM, ¥ BE (1) H A2 AL RRAE 5 CO ZE4pL, an
B2, AR B R AR AL, /] B A g (E
R BLAE 08 :00, 4625 [ 7 A W DU 4 3R — /NS,
BAE 09:00; 5 Bk A T RYIE(H H ELAE 18:00 ~
19:00, B 76 4~ B UE A B 55 B b py e (i s 125
T b, PM, A {E 0 B )5 13:00 ~ 1500,
PM,, 2% (E U 4 BRAE T 5 13:00 ~ 14:00, P IR I (H
I3 X T e U, A R i A 2 H BRHER |, AR N
B 20 AR 4 Wt B T R 5 X R AN
X BB (R 36k T A28 AL 8l 4 e ACHE Y STk R, T
TEH AR T B B IR O A e 3 ML 8l 2 )R AR HE
T, AN A2 F e ik i s ), DA] Ik 40 0L 4 v 32 A X
BALH Rz,

200

E 150
&
=100,
o
0 50
0 4 8 12 16 20 24 0 4 8 1216 20 24
%0 Jbatha) w0 Ab3B )
T = 30
S S 10 T e
w2
“ 20 0
0 4 8 1216 20 24 0 4 8 12 16 20 24
JbahsTa] vnn Bl =t |
N (st N DU %
4 \ E 20 E

fe NOX/(Hg'm’B)

NNW,
NW, NNE
WNW, NE

K2 2014 44 2 Bk A FRNT 05,0, .NO, SO, |
CO .PM, ,Fl PM,, ¥ J&F H 725 fk #adh
Fig. 2 Daily variation of O,, O,, NO,, SO,, CO, PM,

and PM,, during different seasons in 2012

2.3 T{EEMEXR NO,F O,iREB TS

ZHECIE FE AR s, — JE Y O, Sz HL TR
Wy E TAE HORE R 52 B[R] 59 728 AL j 50
2 J2 2014 AERUIN T NO, R O ¥k B2 Ji A2 A e 14y
fIE (b NO EIECHE , AR BEATXT HL AT ), W]
DU i, NO, T Oy — JE MR B AR Ak A7 76— 3 i A8 fL B1
R EE G F YR A R DY s PR AR AR, 43 5k F)
53.3 wg - m FI56. 1 pg - m 5 HIGE K A R (E
HAE HBLAE T R Y, 40k 81.3 pg - m AN
121. 2pg - m ™, (&3 45 T 2014 4RGN T TAE H
FEAR NO, FI O 4% B 1) H AR Ak & 34t Eb , MR ]
PIE H NO, M FETE 17:00 ~ X H 09:00 T-AF H #81
B A X B ] TAE H 5 8 K i s s
Xt F NO, I THFE 1 22 S PR /D s T 7E 09:00 ~ 14:00
TAE H BT R A, X 2 i T O H 38 HE NO,
W2, b 2 I R i 38 SR FE T K = 1 NO,;
14:00 ~ 17 ;003 B JEA A 55, S fh 27 S o B 1 2k
— AL SR AR Z I FER) NO, 5 TAE H ZHEik
() NO,FH %5 5 O, e FE W AE TAE B (1) &1 %035 & F
JEA

T 53 NO, A O, ¥k FE 7 TAFE H 5 Ji R Z 1)
1) 25 502 A A AR 30 1, RIS FEAS T R 30 9517
FbAss, S5 53R W NOL YR BE TAE H MJEIR XS L, TAEH
BEETEAERP <0.002) ,iX 5 Solomon %[40123%
AERL, BP A H RAH T NO MR B — e TR R, IF
AR TAE H B85 T - s T R R &
D IR (EE7 e S A RO O | 51 N W2 ¢/ N0 x5
RILT MR BTG, BRI R KA H NO, vk B
BT IAEH PR R H TAEH 5B R W17
B[R] 22 S 365 J0 D 5 T 1 O R BE U2 A H A Sk 2
BFJEA (P <0.001) 3% 5 Atkinson-Palombo 2
R T 5 ] I ) 8 S SO 3000 5 A A G 4 A T
T AURT X A5 B A 45 FAN R, B TAE H Oy e a2
T JEAR . M2 R IR ) 2 % b 5k
FORHG M, U R B TAE H 5K Ok I ATFAE
BV 2SS TR K S 20 R B T T UL
B, 153 12:00 ~19:00 TAEH O, AR FR 40 Houk 2 A%
FJE7,20:00 ~ R H 11:00 TAEH O KR40
[ N o SO BV N i B R 5 NG 7 2
AL O3 R HE RO A 45 S0, 15 B T NO, Al O,
WS B A 25 )
2.4 SRYIRESSZEZHEXESHT

RGBT R KT YW T v BE 43 A7 1) B
Wi PR 22— 5 ey i i A AL AR BE AR TR 42
L5 IR T



100 (R S Y NS T N 16 &

2 2014 F4UMH T NO, 1 O, REBEML/ (pg - m™)
Table 2 Weekly concentrations of NO, and O; in
2014/ (pg - m™*)

HB(A—2AH)
- Z Z W ®w AN H

W CHIHE )
woME KM

Al
NO, 47.7 497 5L4 533 520 50.5 47.6 46.1(H) 53.3(m)
0; 556 5.5 533 561 5.6 5.6 5.2 SL2(H) 56.1(m)
H i
NO, 70.4 738 7.0 813 7.3 734 6.5 68.5(H) 8L3(J0)
0; 1108 1049 1140 121.2 114.2 108.2 104.2 104.2( ) 121.2( )

K3 2014 4ETAF HAIJEAR NOLA Oy ¥k B H AL s #
Fig. 3 Daily variation of NO, and O, in weekdays and

on weekends in 2014
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Observation of Atmospheric Pollutants in the
Urban Area of Hangzhou

YU Zhou, LIU Shou-dong*, WANG Yong-wei, HU Ning
( Yale-NUIST Center on Atmospheric Environment, Nanjing University of Information Science and Technology, Nanjing 210044 ,P. R. China)

[ Abstract] In order to study the characteristics of atmospheric pollutants in the urban area of Hangzhou, we ana-
lyzed the data of the concentrations of the atmospheric pollutants of 2014 provided by automatic air station of Hang-
zhou environmental monitoring center station, combining with local meteorological data. The results showed that of
the atmospheric pollutants, PM, ; was the most serious in the urban area of Hangzhou, which the exceeding stand-
ard rate of daily average concentration of was 30. 7%. It also showed that the concentrations of the atmospheric pol-
lutants displayed noticeable seasonal variation. The concentrations of O, from highest to lowest were in summer, au-
tumn, spring and winter. The seasonal change of the concentration of NO, is higher in winter and lower in summer.
The concentrations of SO, from highest to lowest were in winter, spring, autumn and summer. The concentrations of
CO, PM, 5 and PM,, appeared higher in winter, lower in summer and changed smoothly in other seasons. The con-
centrations of the atmospheric pollutants showed different diurnal variation patterns. The curves of diurnal variations
of O,, O, and S0, all showed single peak. But the peak values time were different, 13.00 ~15.00 for O, and O,
and 09:00 ~10:00 for SO,. The diurnal variations of NO,, CO, PM, 5 and PM,, were similar to the two peaks that
appeared at the morning and evening rush hours. The concentrations of NO, from 17:00 to 09:00 the next morning
in weekdays were significantly higher than those on weekends. The situation from 09 ;00 to 14 .00 was the opposite
and the concentrations from 14 ;00 to 1700 approximately equaled. But the concentrations of O, in weekdays were
higher than those on weekends all the time. Meteorological factors were an important factor for pollutant concentra-
tion distributions. The correlation analysis indicated that the concentration of O, was the most significant positively
correlations with temperature and wind speed, while the most significant negatively correlations with relative humid-
ity. The situation with NO, was the opposite. The concentrations of SO,, CO, PM, s and PM,, were the most signifi-
cant negatively correlations with wind speed. The correlations between pollutant concentrations and other meteoro-
logical factors varied in different seasons.

[ Key words] Hangzhou atmospheric pollutants 0, NO, SO, CO PM, PM,,



