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Direct Observation on the Temporal and Spatial Patterns of the CO,

Concentration in the Atmospheric of Nanjing Urban Canyon in Summer

GAO Yun-qiu'?, LIU Shou-dong'** | HU Ning', WANG Shu-min', DENG Li-chen', YU Zhou', ZHANG Zhen',
LI Xu-hui'?

(1. Yale-NUIST Center on Atmospheric Environment, Nanjing University of Information Science & Technology, Nanjing 210044 ,
China; 2. Collaborative Innovation Center of Atmospheric Environment and Equipment Technology, Nanjing University of Information
Science & Technology, Nanjing 210044, China)

Abstract: Direct observation of urban atmospheric CO, concentration is vital for the research in the contribution of anthropogenic
activity to the atmospheric abundance since cities are important CO, sources. The observations of the atmospheric CO, concentration at
multiple sites/heights can help us learn more about the temporal and spatial patterns and influencing mechanisms. In this study, the
CO, concentration was observed at 5 sites (east, west, south, north and middle) in the main city area of Nanjing from July 18 to 25,
2014, and the vertical profile of atmospheric CO, concentration was measured in the middle site at 3 heights (30 m, 65 m and 110
m). The results indicated that: () An obvious vertical CO, gradient was found, with higher CO, concentration [ molar fraction of 427. 3
x107°( +18.2 x107°) ] in the lower layer due to the strong influences of anthropogenic emissions, and lower CO, concentration in
the upper layers [411.8 x 10 7°( £15.0 x10 ®)and 410.9 x 10 "*( =14.6 x 10 °)at 65 and 110 m respectively] for the well-mixed
condition. The CO, concentration was higher and the vertical gradient was larger when the atmosphere was stable. () The spatial
distribution pattern of CO, concentration was dominated by wind and atmospheric stability. During the observation, the CO,
concentration in the southwest was higher than that in the northeast region with the CO, concentration difference of 7. 8 x 10 ~° | because
the northwest wind was prevalent. And the CO, concentration difference reduced with increasing wind speed since stronger wind diluted
CO, more efficiently. The more stable the atmosphere was, the higher the CO, concentration was. 3) An obvious diurnal variation of
CO, concentration was shown in the 5 sites. A peak value occurred during the morning rush hours, the valley value occurred around
17:00 (Local time) and another high value occurred around 19:00 because of evening rush hour sometimes.

Key words:Nanjing City; main urban zone; CO, concentration; prevailing wind direction; vertical distribution
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