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Abstract Based on the data collected from May 15th to August 31st 2013 in an industrial area of Nanjing (a
representative industrial area in the Yangtze River delta), characteristics of ozone (O;), PM, 5 and aerosol optical depth
(AOD), and the relationships between O3 and PM, s and between O; and AOD were analyzed. The effect of AOD on
ozone formation was evaluated by the application of a detailed chemical mechanism model (NCAR MM). The average
concentration of PM, 5 was 56.24-20.1 ug m >, and the average AOD (500 nm) and Angstrom exponent a (440-870 nm)
were 1.440.9 and 1.040.3, respectively. PM; 5 and O3 exceeded NAAQS-II (the National Ambient Air Quality Standard
IT) by 20.2% and 10.1%, respectively. When PM, 5 exceeded the NAAQS-II, the average AOD (500 nm) and o (440-870
nm) increased by 14.7% and 23.91%, respectively, and Os fell by 12.3%. When O; exceeded the NAAQS-II, the average
AOD (500 nm) increased by 34.9%, and the average a (440-870 nm) did not vary significantly. There existed a
significant linear correlation between daily ozone maximum concentration (y) and PM, s concentration (x) under the
condition of high temperature and low relative humidity. When the relative humidity was less than 60%, the linear
regression function was y=0.97x+43.96 [R*=0.60 (R*denotes the degree of fitting)]. When the temperature was over
32°C, the linear regression function was y=1.24x+30.61 (R*=0.64). There existed a negative correlation between daily
ozone maximum concentration (y) and ground-observed AOD (x) in general. There existed a good negative correlation

between simulated daily ozone maximum concentration () and ground-observed AOD (x), and the regression functions

could be written as y= —34.28x-+181.62 (R*=0.93) and/or y=220.62-exp(—x/3.17)—19.50 (R*=0.99).
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Table 1 Basic parameters and calibration methods of monitoring instruments

NO-NO,-NO, 43 #{X CO HHi O3 431X
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Hh [ [ S bR R O (AR B
56.8X 1075, HAUME 2016 4 12 A)
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Fig.2 Time series of meteorological elements, air pollutant concentrations, aerosol optical depth (AOD), and Angstrom exponent (o) during the observational period
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43.6% 21.4%F1 26.3%. LHIFIERFR > H0h
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LI HA ], M AOD [1) Ml & 7E 10:00~14:00
BT T O EXTE, AWk B AR H AR g
B (AR BN ME, N IR N O3 1h maxs
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Table 2 Summary statistics of air pollutants concentrations, AOD, Angstrom exponent (), and meteorological elements

during the observational period
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it ez 14.1% 20.2% — — — —

e RN NI RS IR AL AR P AR ZE T RO

“lR/ME” R R RARERE . PTEEAT BUE R A



X A B % a1 %

624 Chinese Journal of Atmospheric Sciences

Vol. 41

sl HBEEAXEE PR, O3 ih max A1 PMys
JC A S R T ORI R IEAH K R . KB Y
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temperature (T) conditions (R’ denotes the degree of fitting)
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&3 FTERY 7 AN BRIRES 2HiHER

Table 3 Summary statistics of the environmental parameters in the selected days
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5H20H 22 93.1 245  584% 12 18.8 6.6 12.9 53 0.7 214
615H 34 50.0 258  61.9% 22 17.7 72 10.9 3.7 0.9 20.7
628H 28 56.7 272 62.8% 2.0 202 7.6 11.6 3.4 0.7 19.4
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