The differing impact of air stagnation on
near-surface ozone across Europe
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1. Introduction

Daily maximum temperature is known to be the meteorological variable that mostly controls the afternoon near-surface ozone concentrations during
summer. Air stagnation situations, characterised by stable weather conditions and poor ventilation, also lead to the accumulation of pollutants and
regional ozone production close to the surface. This work evaluates the joint effect of daily maximum temperature and a simplified air stagnation index
on surface ozone observations in eight regions of Europe during summer 1998-2015.

2. Meteorological and ozone data 4. Relationship between MDAS8 O3, temperature and stagnation

1. Meteorological fields provided by the ERA- Pearson correlation coefficients (R) between the daily time series of average T},q., MDA8 O3 and the
Interim reanalysis at 0.75° x 0.75° horizon- | | percentage of the area under stagnant conditions (AS) for each region in summer:
tal resolution.

R BRIT | NCE | NSC | BALT | IBE | WE | SCE | EE
. Interpolated datasets of MDAS8 and hourly Tonaw — MDAS O3 | 0.18 | 052 | 0.35 | 0.48 | 0.42 | 0.70 | 0.77 | 0.73
O3 over BEurope at 1.0° x 1.07 resolution AS—MDARO3; | 024 | 039 | 0.06 | 027 | 056 | 0.62 | 0.70 | 0.50
during summer 1998-2015. ‘Lhe region- Trow — AS 023 | 047 | 024 | 033 | 0.51 | 0.53 | 0.58 | 0.44
alizization of these datasets provided by .
Carro-Calvo et al.(2017) is used: _ _ Correlation table
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3. Air stagnation "ol reflect the O3 — 1" relationship
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We have used the simplified air stagnation index
defined by Horton et al. (2012). A reanalysis L —— al

orid cell is considered as stagnant if three con- 80 80/
ditions are simultaneously met on a given day: . 70
wind speed at 10m < 3.2 m/s, wind speed at i&:E E:E
500hPa < 13.0 m/s and precipitation < 1 mm. S a0 S a0 ﬂ
This index has recently been used to characterize " 30}

e MDARS O3 consistently increases over
central /southern Europe and NCE
under stagnant conditions
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5. Impact of stagnation on the O3 diurnal cycle
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Low nighttime (Oj3: stable shallow boundary
layer and, presumably, enhanced dry deposition
and chemical destruction of Os.
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