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Study on the Characteristics and Causes of Nocturnal Surface Ozone Enhancement in Hefei City During Summer
GENG Tianzhao,ZHAO Xuhui, CHENG Long, DONG Hao, WANG Hanyue

Anhui Eco-Environmental Monitoring Center, Hefei 230071, China

Abstract ; Hefei is one of the important provincial capitals in the Yangtze River Delta region, which faces a prominent issue of O,
pollution. At present, most studies focus on daytime peak O, concentrations, while research on the increase in nighttime O,
concentrations remains relatively insufficient. Based on routine monitoring data from 10 national control stations in Hefei City from
2021 to 2024, this study investigated the characteristics of nocturnal surface O, enhancement (NSOE) events and explored their
formation mechanisms. During the study period, the average frequency of NSOE events in Hefei during summer was 45% +7%. The
daytime peak O, concentrations preceding NSOE events and non-NSOE ( NNSOE) events were 123 pg/m’ and 116 pg/m’,
respectively. Low-level jets (LLJ) and vertical mixing were identified as the primary factors affecting NSOE events in Hefei.
Among three representative sites, the predominant LLJ type during NSOE events was LLJ-1,with its occurrence frequency no lower
than 87% across all three sites. In addition, the presence of high O, concentration in the residual layer before the NSOE events
and the reduction of atmospheric stability during the NSOE events facilitated the downward mixing of upper-level O,. Horizontal
transport affecting NSOE events mainly originated from neighboring provinces and cities, accounting for 76%. In conclusion, this
study provides a significant overview of the characteristics and mechanisms of NSOE events in Hefei, emphasizing the need for
future nighttime vertical O, observations and detailed studies.

Keywords : nocturnal surface ozone ;low-level jet;vertical mixing;horizontal transport
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