
EMS Annual Meeting Abstracts
Vol. 12, EMS2015-210, 2015
15th EMS / 12th ECAM
© Author(s) 2015. CC Attribution 3.0 License.

         E M S  A n n u a l  M e e t i n
g

   on A ppl i cations  o f  M ete oro logy

ECAM          
              

                                           y

 E u ro p e a n  C o nfe re n c e

Study of diurnal pattern of surface ozone with special emphasis to
nighttime ozone at multiple urban sites in the United Kingdom
Pavan Kulkarni (1), Daniele Bortoli (1,2), Ana Maria Silva (1,3), and Claire Reeves (4)
(1) Instituto de Ciências da Terra (ICT),University of Evora (UE), Evora, Portugal (pavannpl@yahoo.co.in), (2) Institute for
Atmospheric Science and Climate (ISAC-CNR), Bologna, Italy (db@uevora.pt), (3) Department of Physics, University of
Évora, Évora, Portugal (amsilva@uevora.pt), (4) Centre for Ocean and Atmospheric Sciences, School of Environmental
Sciences, University of East Anglia, Norwich, UK (C.Reeves@uea.ac.uk)

Analysis of diurnal patterns of surface ozone (O3) at multiple urban sites in the United Kingdom shows the occur-
rence of prominent nighttime enhancements during the winter months (Nov-Mar).Whilst nocturnal surface ozone
(NSO) enhancement events have been observed at other locations, this is the first time that such features have
been demonstrated to occur in the UK and the second location where they have been shown to be so clearly dis-
cernible in monthly diurnal cycles averaged over several years of data. Long term (2000-2010) analysis of hourly
surface ozone (O3) data from 18 urban background stations shows bimodal diurnal variation with a nighttime peak
around 0300 hr in addition to a daytime peak during the winter months. The frequency distribution analysis of
daily maximum NSO concentrations during winter months shows that, for all but one site, the daily maxima NSO
concentrations during the winter months exceeded 60 µg/m3on >20% of the nights and exceeded 80 µg/m3on
>10% of the nights at more than 7 sites which is considerably higher than the monthly averaged minima (∼25
µg/m3). The highest NSO value recorded was 118 µg/m3. In the months of January, November and December, the
averages of the monthly averaged O3concentrations observed at nighttime (0300 hr) even exceed that observed in
the daytime (1300 hr). The analysis also shows that these NSO enhancements can last for several hours and extend
spatially at a regional scale across several stations simultaneously. Interestingly, the urban sites in the north of the
UK exhibit higher NSO than the sites in the south of the UK, despite their daily maxima being similar. This seems
to be partially related to the fact that sites in the north typically have lower concentrations of nitrogen oxides.


