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Overview
The paper deals with the impact of the various sources of ozone precursors on the
evolution of ozone concentrations during a high ozone episode over Europe in July 2017. I
think that the paper presents an interesting analysis of data originating from various
sources such as in-situ and satellite measurements as well as modelling. In my opinion,
the manuscript is generally scientifically sound, and it deserves publication in ACP after
considering the recommendations listed below. 

General comments
I would suggest that, in addition to the direct photochemical ozone production at the
surface and the boundary layer, which is quite properly presented and interpreted, the
role and the influence of upper tropospheric ozone (generally at higher levels) to the lower
tropospheric/boundary layer ozone should be more considered, especially under prevailing
anticyclonic conditions, when it is reported that large scale subsidence movements might
occur, especially at the edge of the anticyclones and at the interface with low pressure
systems, given also the fact that the IASI+GOME2 satellite measurements are most
sensitive at 2-3 km height, which is generally the free-tropospheric level. According to
relatively recent publications the variability of free tropospheric ozone, especially over the
Central and Eastern Mediterranean basin during summer (Kalabokas et al., 2013; Doche
at al., 2014; Zanis et al., 2014; Akritidis et al., 2016; Gaudel et al., 2018) could be better
understood, if the variability of synoptic meteorological conditions, affecting especially
vertical ozone transport are considered. These characteristics are also detected in Central
Europe during the warm period of the year by analyzing also IASI and IASI+GOME2
satellite measurements, although they seem to be more enhanced during spring months
(Kalabokas et al., 2017; Kalabokas et al., 2020).

So, I would suggest examining also the IASI satellite upper tropospheric ozone and
eventually the corresponding TCR-2 simulations as well as the charts of geopotential
height and the omega vertical velocity at least, during the peak phase of the ozone
episode (16-21 July 2017) and for the 700 and 500 hPa pressure levels. It seems that
during this period, significant and extended downward movements are observed starting



from the west and moving eastwards, following the evolution of episode, which might
explain better the observed phenomena.

Specific comments
Page 16, line 345-347: I think that this factor should be more stressed by examining the
daily omega vertical velocity measurements over the troposphere, as also noted above. 

Page 20, lines 401-404: As noted in general comments, the plotting of omega vertical
velocity charts would be helpful for the better assessment of these observations.

Page 22, lines 424-427: As indicated earlier, the described eastward movement of air
masses seem to be also accompanied with significant downward transport throughout the
troposphere, so the influence of the upper layers on ozone concentrations, have to be also
investigated.

Page 25, lines 481-486: It should be added that the persistent summer northerlies, known
as Etesians, in the boundary layer over the Aegean are also associated with strong large-
scale subsidence in the lower troposphere occurring simultaneously, thus significantly
influencing surface ozone concentrations, as it is suggested form relevant publications
based on vertical and satellite measurements over the area (Kalabokas et al., 2007;
Kalabokas et al., 2013; Doche at al., 2014; Zanis et al., 2014). 

Page 29, lines 542-544: Based also on the above remarks this discrepancy could be due to
the effect of large scale tropospheric subsidence, which is very frequently observed over
this region in July. 
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