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Lock-down effect on AQ, Spring 2020

Air quality in Europe — 2020 report

EEA Viewer: AQ & COVID
AQ in Europe report 2020
 Satellite observations (NO,)
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EEA viewer: Air quality and COVID-19
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Based on reported UTD data for 2020 and validated data for previous years. the information is presented at city level and that now also 2021 data are included.

https://www.eea.europa.eu/themes/air/air-quality-and-covid19
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Map 2.2 Average percentage change in NO, pollution levels during the period 15 March to 30 April,
due to the COVID-19 lockdown in agglomerations with more than 0.5 million inhabitants,
based on satellite observations

Monitoring
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Statistical model (GAM) for prediction of
concentrations at measuring stations in Europe
considering meteorology

 Nonlinear regression model

 Uses custom smooth functions of a set of
meteorological covariates to predict
concentrations at the measuring stations

 Uses covariates for the day of the week; day
in season and long-term trend

* Meteorological data is based on ECMWEF i,
model data e
Training data for Feb-Apr 2015 - 2019 -> (v
predict "business-as-usual" concentrations of | .
NO,, PM,,, PM, ., O, in Feb-Apr 2020
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NO, at traffic stations in Italy

Mean of observed and GAM predicted conc. of NO2 at 15 traffic stations in whole of Italy
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NO, change in selected cities
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The darker the color, the greater the reduction
Considerable variability in reductions within the cities



PM, . change in selected cities

& San swraﬁlan de
Ios
@ -
408571 71 Alcobendas [ ERpYes
Mo [ne— \
de E1 Macres ! 3 e -
S L) Pamue de Amoyo de o, Malvin T
CI r I Vakdelsias o Vet
—rIJ A\ ! El Solo de
s 7 la Moralep
ElErcinar -
de o Pamcuelios
de_ Jarama
40.50°N
R Vakistaims " Depuien N
= - Famaau A J
. 2, Bezir
i3 48.95°N e g beals —Breilenker Strag, ‘
Finbach P Py 4 Raasdorf
Cany, A o ranam 9 [wan o % :
i, e e s : :
e PN —— \ \ : 4 N
| Pilr - ‘e ; \ 20, Bezir
e —/ IJ '_)l_m 1B Beairk Brigitteru {
e I Villa Baungmhna! -y st /
’ wakl / ; >
40.45°N DG il Gallzinterg Pl RSy i
P‘;“”“’ e i TR R S 1 16. Beark-— 4 s K5 i
SCEON Setatg Stk Py g T3
. ‘, 1 Josefstadt
sarfa A —Bezirk Ul .
& Itsh e Gk
: e se T e L Smsor 4 wew
J Coslac  48.20°N ; P Oberhawsen
gl Ji i rBeang e e R i
L ; s Magianit s/Bezik T
A | dal Fetro Margareten A /
L Roter ‘Schanbrun , .
FOEROST,
T N Los Ange les i Barg Schbsspaj 112, Bezik Do WEDERDS (S
40.40°N oy M\ Lainzr | Meidling Freudanau 1,
a: % Tagarn ~ A h S
% Muhleiten
L !
* 0, v 1o 2
Rel diff. [%] >
B, : ) ‘ s Manhavien
-60 48.15°N ¢ s o Zantiatiimdhol
=35 e A o -
u omihaer = N | 4
-50 Fotina S W O el L b stnith Al
. & = Liesing L::m |
s035N [ 45 Y . | Medering rin
' i 40 I T
o} / T o o TERREICH
-35 Pe rhioksdorf(,
il Leganeés k. k \ % ! Flighhten
.25 g 5 %7 Btunn am, 2, ! . W
s X RE0=N_ T Gebige < Leapokdsdort. T Aot S
=20 s Eatudiantes 2 . // f 1 o 8
15 y Al e - - {Zaria ! Mara [
48.10°N Enzarsdait Larzenda rf
10 i Poligone | Com de = <f “»
L SN Golale: S| wedaging " g o . Y,
- r ! L . x
S > ‘ ¥ Rel diff. [%] ' s~ P 3
3.80°W 3.75°W 3.70°W 3.65'W 3.60°W 355 5 g S “ s TR fREmm N
=30 : \ 220m
\
= 225 i Schwada
20 ' Laxe nburg \
: Schbaspark =
ok R o
- ~Gotfelut, ™
10 R hardhat g bl
A - % .
16.25°E 16.30°E 16.35°E 16.40°E 16.45°E 16.50°E 16.55°E

European Environment Agency \\"
European Topic Centre on Air pollution, , )
NILU transport, noise and industrial pollution /



Cha

nges in NO, conc. (%) due to lockdown, April 2020

3y

NILU

ey ST

att ¥

T T

e, M .
oo hft?ﬁ:/}'WWW.eea.europa.eu/publ|

Relative changes (%) in NO,
concentrations attributed to
lockdown restrictions during
April 2020
o Measurement station
Percentage
Bl -0 g
B -60tc-45
[ -45t0-30
[] -30t0-15
[] -15t00 i
[ ] oto30
BN -30
I countries without
lockdown-emissions '
estimates
[ Countries/regions not i
included in the data <l
exchange process

W
)


Brukernavn
Presentasjonsnotater
background maps are based on CAMS modelling (several CAMS operational models). 
Covid/lockdown impacts on QA: insist about uncertainties and relevance to mobilise a range of approaches to draw robust conclusions (in situ or satellite observations, statistical or deterministic modelling). 
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Change from +25% to -40%
not explained by meteorology, seasonal variation or annual trends
but can be influenced by long-transported contribution, incl. natural sources
Greater uncertainty about what is due to the lockdown
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Summary

» The variability of meteorology must be taken into account in order to
analyse reductions in concentrations due to lockdown

» All methods have uncertainties so we need a range of approaches to
draw robust conclusions

» NO, concentrations have been greatly reduced due to reduced traffic
during lockdown everywhere in Europe

» The variations are large between countries, cities and stations

» Particulate matter has not been reduced to the same extent as NO,
during lockdown and has increased at some stations

» It is more difficult to quantify the causes of the changes in PM
(multiple sources, chemical formation, long range transport)

» The analyses continue in 2021 for the full picture of 2020
() curopeanemsronmentagency N QW

European Topic Centre on Air pollution, 7.) European Environment Agency 5 _)
NILU transport, noise and industrial pollution / 7
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Abstract: In this paper, the effect of the lockdown measures on nitrogen dioxide (NOy) in Europe is
analysed by a statistical model approach based on a generalised additive model (GAM). The GAM
is designed to find relationships between various meteorological parameters and temporal metrics
(day of week, season, ete.) on the one hand and the level of pollutants on the other. The model is
first trained on measurement data from almost 2000 monitoring stations during 2015-2019 and then
applied to the same stations in 2020, providing predicti of expected co ons in the absence
of a lockdown. The di e between the modelled levels and the actual measurements from 2020
is used to calculate the impact of the lockdown measures adjusted for confounding effects, such as
meteorology and temporal trends. The study is focused on April 2020, the month with the strongest
reductions in NO;, as well as on the gradual recovery until the end of July. Significant differences
between the countries are identified, with the largest NO; reductions in Spain, France, Italy, Great
Britain and Portugal and the smallest in eastemn countries (Foland and Hungary). The model is found
to perform best for urban and suburban sites. A comparison between the found relative changes
in urban surface NO; data during the lockdown and the corresponding changes in tropospheric
vertical NOz column density as observed by the TROPOMI instrument on Sentinel-5P revealed good

despite substantial differences in the abserving method.

=}

Keywords: nitrogen dioxide; Covid-19; GAM; statistical modelling; ised additive model;
Furopean Environmental Agency; lockdown

1. Introduction

The global Covid-19 pandemic in 2020 has led to major changes in society, the economy,
and transportation worldwide. In Europe, the first cases of Covid-19 were detected by
the end of January. In February, the number of incidents increased substantially in a few
countries—Italy, France and Spain—and Italy was the first country in Europe to introduce
restrictions on the population. Italy imposed a quarantine on more than 50,000 people in
the northern part of the country on 22 February.

During March, most European countries introduced a full national lockdown, and
most of these actions were taken mid-month. By 18 March, more than 250 million people
were in lockdown in Europe, and by the beginning of April, 3.9 billion people or around
half the global population were subject to complete or partial lockdown [1]. The global
road transport activity was almost 50% below the 2019 average by the end of March, and
commercial flight activity nearly 75% below 2019 by mid-April 2020 [2]. The lockdown
restrichions were gradually lifted in the following weeks and months, varying substantially
between the countries in Europe.

The reduced road transport and aviation led to reduced emissions of air pollutants
and thereby lower levels of atmospheric pollutants, as documented by several European
studies [3-11]. The quantification of this effect is, however, not trivial. First, weather
patterns have a decisive influence on air pollutants’ concentration through atmospheric

Atmosphere 2021, 12, 131. https:/ /doi.org/ 10,3300/ atmos12020131 hitps://www.mdpi.com/journal / atmosphere
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