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Variation Characteristics of Surface Ozone and Its Precursors During

Summertime in Nanjing Northern Suburb
SHAO Ping'”, AN Jun-lin', YANG Hui', LIN Xu', JI Dong-sheng’

(1. Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration, Collaborative Innovation Center on Forecast
and Evaluation of Meteorological Disasters, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric of Atmospheric
Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: It is not optimistic about current air quality in Nanjing northern suburb, an area with the agglomeration of heavy industry
such as steel-making and petrochemical industry. Measurement of ozone and its precursors conducted from May 18" to August 31%,
with the Meteorological data recorded simultaneously, were analyzed to characterize the local photochemical pollution in summertime.
The results showed that the average volume fraction of ozone (O, ), nitrogen oxide (NO,) and volatile organic compounds (VOCs) in
Nanjing northern suburb was about (32.01 £15.20) x10°, (21.50 +14.02) x 107 and (33.16 £25.20) x 10~°, respectively,
and carbon monoxide (CO) was (0.66 £0.44) x10°. For O,, the maximum value reached 146. 42 x 10 ~*, exceeding the National
Ambient Air Quality Standard II by a rate of 14. 1% . The background level of O,, NO_, VOCs and CO were estimated to be (5. 71 =
2.51) x107°, (12.20 £0.36) x10™°, (22.44 +0.38) x 10™° and (0.28 £0.01) x 107%, respectively, from the frequency
distribution of their hourly averaged volume fraction. Pollutants were significantly affected by local emission sources near the site. When
affected by the southwest wind with the speed of 2-3 m+s ™", active species of VOCs were easy to reach high level, accompanied by an
increased concentration of O, ; Under the influence of easterly winds, NO_, CO and VOCs, mainly emitted from industrial sources and
traffic sources, were prone to reach high level. The regulation and control measures were taken on industrial production and some
vehicles during the Nanjing Asian Youth Games, but the concentration of O, was not significantly reduced, and there were 4 days
exceeding the National Ambient Air Quality Standard II.

Key words: Nanjing northern suburb; Industrial Zone; O,; NO, ; VOCs
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Fig. 2 Time series of O;, its precursors and meteorological factors during the observation period
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Table 5 Average value of atmospheric pollutants determined in selected ranges of temperature

RUVER/C NO x10~° NO, x10~? NO, x10~° COx107° VOCs x 10 ~° 0; x107? 0, x10~°
10 ~19 4.07 17.62 21.70 0.55 40.31 14. 40 30. 40
20 ~29 6.08 21.48 27.56 0.82 40. 02 20. 51 41.34
30 ~39 1.90 11.01 12.90 0.53 25.09 45.71 55.81

>40 0. 68 8.29 8.97 0.35 21.51 81. 02 89. 74
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Table 6  Average value of atmospheric pollutants determined in selected ranges of wind speed

KL E/m-s~" NOx10~° NO, x10~° NO, x10~° COx107¢ VOCs x 10 ~° 0, x107° 0, x107°
<1.0 5.71 21.99 27.70 0. 69 39.92 21.33 41.15
1.1~2.0 4.13 17.82 21.95 0. 66 35.42 27.62 45.95
2.1~3.0 4.05 17.45 21.50 0.72 31.67 36.05 53.73
3.1~4.0 3.63 14. 11 17.74 0. 60 27.40 34.61 48.29
>4.0 2.89 8. 66 11.55 0.51 29.58 31.22 39.30
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Fig. 4 Relationship between O; and its precursors and wind direction
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Table 7 Average value of atmospheric pollutants determined in selected ranges of relative humidity
AHXNE LR/ % NOx10~° NO, x 10 ~° NO, x10~° COx1076 VOCs x 10 ~° 0, x107° 0,x107°
<40 1.45 15.91 17.36 0.47 24. 61 79. 67 98.56
41 ~60 2.00 12.87 14.87 0.52 24.24 48.56 61.35
61 ~80 5.23 20. 00 25.23 0.72 35.85 19.62 37.32
>80 5.86 16. 04 21.90 0. 81 45.16 12.83 27.22
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