R H B OB W R Vol. 18, No. 2
Climatic and Environmental Research Mar. 2013

FE18E 2
20133 H

BN, EAME, R, 452013, R U X R AUBURIA) 5 W M T SL A AT [J]. AU S ERIERF ST, 18 (2): 251-260, doi:10.3878/j.issn.1006-9585.
2012.11111. Cai Yanfeng, Wang Tijian, Xie Min, et al. 2013. Impacts of atmospheric particles on surface ozone in Nanjing [J]. Climatic and Environmental

Research (in Chinese), 18 (2): 251-260.

R R K S BRI 4 T SRR DU 5%

REM ThE MR #LX

MR KA RSB, M AL 210093

 OFE X 2008 4 4 H 2~7 [ Rt HLX H A GOINEHE DL PIAN i AR (O30 NO, PM10) il
PR AT, RIL O3 Al PMI10 Z [MIAFAE— s BRI RAH G o R — b 2R T 1AM 1] o K SR 5
1 T SL A0 I FRIEAT AR, &5 S R I KU A ok F5 (W v A4 AR RO 2 B FE 36 0 20%6 ~40%, T3 NO,
FO; T HLTH YEAR 2 T % 20%~30%, OH Fl HO, B HHAEWREE 7 s> 20%~50%, 1K O 2L % N % 30%~
40%. WFFCRM, BRI Sa b2 FR i a7 A RE ) I PR, S b T S 4 B el 1) Pl i S R

KA KRR LA UTHLE R4
XEHE  1006-9585 (2013) 02-0251-10

doi:10.3878/j.issn.1006-9585.2012.11111

RESES P402 XERFRINEG A

Impacts of Atmospheric Particles on Surface Ozone in Nanjing

CAI Yanfeng, WANG Tijian, XIE Min, and HAN Yong

School of Atmospheric Sciences, Nanjing University, Nanjing 210093

Abstract By analyzing surface meteorological observations and air quality monitoring data (O3, NO,, and PM10) at
two stations from 2 April to 7 April 2008, in Nanjing, eastern China, the inverse correlation between O3 and particulate
matter is determined. A photochemical box model is employed to interpret the possible mechanism. The simulation shows
that elevated concentration of particulate matter can increase the aerosol optical depth by 20%—40% and reduce
averaged photolysis rates of NO, and O; and concentration of OH and HO, by 20%-30% and 20%—50%, respectively,
which leads to a 30%—40% decrease in the net photochemical production rate of O;. The results indicate that the effects
of atmospheric particles on photochemistry and the oxidation ability of the atmosphere are responsible for the reduction
of the observed surface O3 concentration.
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Fig. 1 Framework of box model
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Table 1 Atmospheric particle compositions in the box
model
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Table 2 Volatile organic compound (VOC) composition in
the box model
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Fig. 2 Variations of (a) pressure, (b) temperature, (c) relative humidity, and (d) wind speed during 2—7 Apr 2008



2 1 SREZEMEE B UL X R RURE 49y 5 Wiy 0 3 s S22 R AT 5

No. 2 CAI Yanfeng et al. Impacts of Atmospheric Particles on Surface Ozone in Nanjing 255

T ERIA 25 °C, SFIRE R 1535 °C, P4
SHERELT 70 %, LA XGE 3.07 m s, KF
USRI B H S AR RTR S, ARG HL R
T O5 (A2 4 il B
312 ZARAE

M 3 T LLES], TR R SR st X 8 T

40N

35N

30N

25N

IR R X, 4 H 2~7 HIW P9
12, KA IR K BH SN S B AT AR
SR, NIE 4 ATLUE S, M s SOT U AL
P S RPN A O3 BT NO, PR FEFER, A7 T
B T RB A ORI ek 4 H 2~7 H NO KN 74.2
ng m s AT BT R PR s s,

110E 115E

120E 125E

3 2008 £ 4 H 2~7 [ MODIS 550 nm B TR IG5 5 WIS B E ) 2 18 43 A
Fig. 3 Spatial distribution of mean aerosol optical depth observed by MODIS at 550 nm during 2—7 Apr 2008

180 T T

(ng/m’)
2 B

(=]

(ng/m’)

PM10 concentration NO, concentration O; concentration

s
0 1 1

1 1 1

2 Apr 3 Apr 4 Apr

— Pukou station

5 Apr 6 Apr 7 Apr

------- Caochangmen station

K4 2008 4F 4 H 2~7 MG (a) Os. (b) NO,. (¢) PMI0 MLMMEAN (d> AERONET ALl F 380 nm B T O JF
Fig.4 The measured surface (a) Os, (b) NO,, (c) PM10 concentration, and (d) aerosol optical depth observation at 380 nm from AERONET network during

2-7 Apr 2008



S =7 N R i 18 %
256 Climatic and Environmental Research Vol. 18
80.1 pgm™~o PN O3 RIS 2R, mAmHD 9 H AR AR, P VR 1 3 R AR RO &5 SR 5 W 0 2 )

i O FIU B HAT 35.3 pgm >, i 5041 15k 4 58.9
ug m o [AH PMI0 WSS IESFAT R, MEAR TolkIX
RS2 (K I 1 P39 163 pg m™, i
o7 T B IX B (K 5537 1388 47 108.1 g m™. gk
b, W3 P, ARG AR NO IR KT LR
MO OLS, BT JEMRIN O 257 W, 4 35
H Os PR AL T 4 13 H, 1 PM10 IEEFAH R
PN R O3 AT PMI0 2257 AT REARBL 1K URORE
Yixt Os Je A RE M 5Em, I ke A I AR O
Ferb oy mr RENL IR TR

&3 2008 4 F3 A4 R[5 HiEME 05, PM10, SiE
B R EME R EE

Table 3 Comparison of the measured surface O;, PM10,
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Table 4 Validation of simulated surface O3 in box model
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Fig. 5 Comparison between simulated and observed surface O3 concentration at Caochangmen station
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Table 5 Comparison of simulated photolysis rates, OH and HO, radicals, and O; production rates between 3 Apr and 5 Apr 2008

H39 3 A5 Jno(107s7h Jos(107°s7h OH(10?) HO,(107'?) Go3(10°h™) Los(10°h™) Nos(10°h™)
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Table 6 Statistics from sensitivity tests using box model
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