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NUMERICAL SIMULATION OF THE IMPACT OF ENTRAINMENT ON OZONE
CONCENTRATION IN THE RURAL ATMOSPHERIC BOUNDARY LAYER

QI Hui-wen"% BAO Yun-xuan', HUANG lJian-ping’>, ZHANG Xiao-yan"?,
LIU Cheng"?,ZHAO Kai-hui"?

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

Abstract: Entrainment is an important way for the exchange of heat, water and air pollutants between the
atmospheric boundary layer and the free atmosphere. A zero-order model of Chemistry, Land-surface,
Atmosphere, and Soil Slab ( CLASS) was used to quantify the impact of entrainment influence on O,
concentrations in the atmospheric boundary layer and compare its contribution with that of chemical
reactions at a rural site. A series of observational data including O,, NO,, the boundary layer height, and
potential temperature as well as reanalyzed data was used to evaluate the simulations. The results
demonstrated that the CLASS model was able to capture the temporal variations in the atmospheric
boundary layer height, surface temperature, O,, and other chemical species. The entrainment has a
competitive impact on O; in the PBL as compared to chemical reactions. The numerical experiments further
showed that the relative contribution of entrainment increased with increasing O; jumps; the entrainment
exerted an important impact on the control effectiveness of emission reduction of nitrogen oxides (NO,) and
volatile organic compounds (VOCs) and even totally counteracted the emission reduction effect. The study
provides scientific evidence that entrainment must be considered in order to control surface O;

concentrations effectively while the emissions were reduced.

Key words: ozone; entrainment; Chemistry Land-surface Atmosphere Soil Slab Model; numerical

simulation; atmospheric boundary layer.



