e and the comi
Juality in Europe

L
=i -
7d e

Scienti 7
|Iu .no

.

Manager EEA ETC/ATNI
https://www.eionet.europa.eu/etcs/etc-atni

aba@nilu.no

wndlhs

N I LU Norsk institutt for luftforskning
Norwegian Institute for Air Research



Y

NILU

Abstract

Air quality in Europe is constantly changing along with changes in human activities. The
European Union has put in place legislative instruments to ensure that the air we breathe
is not harming our health, but latest reviews show that these precautions are not enough,
and in addition, even today’s legislation is not fully complied with.

This is the backdrop for a rising interest of citizens in their local air quality, accompanied
with an increased access to monitoring technologies. While this serves as an excellent basis
for a public dialogue on air quality and how to improve it, there are also major challenges
related often to data quality and comparability.

| will show examples of European citizen activities, as well as how selected authorities are
meeting the information and public involvement challenges, and | will conclude with an
example from Norway of a possible collaborative effort that allows to develop synergies
between individual activities and citizen science, and the work of authorities, with the aim
to co-create better air quality.



Outline

How good is the air
qguality?

How did we get here?

What does the public
think?

Can the public & new
technologies help?

What are the next steps?
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airindex.eea.europa.eu

http://www.eea.europa.eu/themes/air/air-quality-index/index
regulatory monitoring combined with Copernicus observing system

3% European Air Quality Index X 2 Air pollution — European ... X Copernicus Atmosphere ... X European air quality | Cop... X = =+ - X
airindex.eea.europa.eu C  Q Search pedll:=| ¥y A4 O =

AW

3> European Air Quality Index

City or place name Q

Air quality
Good
Fair
Moderate
M Poor
.Very poor
B No data
Legend explained

2017-11-18 06:00 UTC+1

Country |[(All) v‘

Period 6 hours ago v‘

o

o ?
'..-'. .
o:o"-.-
X L
g )
ory Q9
(AL ) L L L , B 5. .
SOLFo A K. poting
oo\ P R R A ¢
& 4 = -"-:";"Q-.S' . P o .-‘.~"‘ .
- E 'Ok o "1-'\.?'» 30, a4
.0 © ¥ R R TR
‘® . ...:o‘-.f‘ ‘ol sa,, SelLO AR
. 39 iy RO g
E 34 ; Ty QU AN
~ . . \“ = e 3% . .
- -~ . . L . -, 0 -
e o o® : S ' ; I
* ..t © - 3 a s . - <

12.28
18.11.2017

e B @ ® 0 wl 4 dx &3 Z NOB



http://www.eea.europa.eu/themes/air/air-quality-index/index

-~

NILU

sl“j‘g B,

.~

2020-11-06 06:00 UTC+1

T

(All)

All

About the European Air Quality Index

FJf Endeon European Air Quality Index
° . . L
o .| p
Q SER m'e Country
‘o‘ @ .o
i, ° z . Stations
[~ J ° ..
: ® 0 . » ¢, 3 hours ago
° &7 5 .‘0 ® @®@Bde
2 0,0 ®
: .o . .': 3 .' . ° .
° ... i .. .‘ = .:.... ® o
2o - >
0‘ ) '... ! AL~ '\“ :..? ..
el ’»t‘, @@ 50 NS
S
Good j
W Fair &
f.o"... ..u‘: 3
Moderate ¢ a,'.' 'J:'.’“:" e
M Poor R TY R
M Very poor .

B Extremely poor
B No data

Legend explained

© Esri, HERE, DeLorme, Mapmyindia, OpenStreetMap contributors, and the GIS user community




3y

NILU

Air pollution in Europe — A widespread issue

PM10 exceedances: often linked to
fuel combustion (energy, heating)

NO2 exceedances: often linked to
traffic, in more than 130 cities in EU

90.4 percentile of PM, daily
concentrations in 2015
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Air pollution still a problem?

Table ES.1 Estimated damage costs aggregated by pollutant group, 2008-2012 (2005 prices)

Pollutant group Aggregated damage cost (billion EUR__ )

2008 2009 2010 2011 2012
Main air pollutants (NH,, NO,, 58-168 47-136 44-129 43-124 40-115
M, SO,, NMVOCs)
co, 20-82 18-73 19-76 18-74 18-73
Heavy metals (As, Cd, Cr, Hg, 0.53 0.34 0.43 0.34 0.34
Mi, Pb)
Crganic pollutants (benzene, 227 0.11 0.17 22 0.10
dioxins and furans, PAHs)
Sum 79-251 65-209 64-2006 62-199 59-189

-~

~TTIT Source: EEA, «Costs of air pollution from industrial facilities «, EEA technical report no. 20/2014,

available at https://www.eea.europa.eu/publications/costs-of-air-pollution-2008-2012



Map 8.1 Temporal trends in Pb concentrations in moss in Norway
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Air Quality in
Europe 2019
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Changes in total European population exposure to PM,,. PM, .. (annual mean), O, (SOMO335)
and MO; (annual mean) from 2003 to 2016

Figure 9.2
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A short history of European air quality

1970’s: Acid Rain (regional), UN ECE CLRTAP

1980’s: CLRTAP protocols; local and urban air; persistent
pollutants

1990’s: European Environment agency (EEA). Arctic, Climate
Change

2000’s: EU directives on air quality; Antarctic monitoring;
integrated assessments

2010’s: Low-cost sensor technologies «democratizing» air
quality
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But perception of change....

QD16 Do youthink that, over the last 10 years, the air quality in (OUR COUNTRY) has ...7
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FP7 grant
no. 308524

Well informed?

Q1. How informed do you feel about air quality problems in (OUR

Public info on AQ in Oslo

COUNTRY)?
—Not at all useful
| do not know _ 5 9%
17 % | '
Slightly useful
26%
Very useful
18 %

Very well Well Not well Not Don't

® informed ® informed ® informed ® |antf%“ned know

"~ Moderately useful

(Eurobarometer, 2013) —_— 30.%

Source: unpublished results for Oslo, CITI-SENSE project.



New technologies — new applications
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https://deutschland.maps.luftdaten.info/#4/51.18/6.96

Heightened interest in AQ
https://luftdaten.info/en/home-en/
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PM sensors Purple Air: https://www.purpleair.com/map
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Real time air quality map

NO2_20160106T0000_UTC
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Source: Schneider, P., Castell, N., Vogt, M., Dauge, F. R., Lahoz, W. A., & Bartonova, A. (2017). Mapping

urban air quality in near real-time using observations from low-cost sensors and model information.
Environment International, 106, 234-247. doi:10.1016/j.envint.2017.05.005
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Information on air quality

* Up-to-date, near-real-time situation (limited QA/QC) (the public)
* Historical situation (excellent QA/QC) (all users, a baseline)

e Short-term prediction of air quality (usually, national level; no rules on
what is acceptable QA/QC) (authorities, the public)

 What-if: scenarios related to implementing of measures to improve air
quality (no general QA/QC requirements, other than related to eventual

hypotheses) (authorities, corporate users)

Today, all four kinds of information are generated as a combination of data from multiple
sources, see e.g.,

— FAIRMODE Forum for air quality modeling, https://fairmode.jrc.ec.europa.eu/

— Copernicus Atmosphere Monitoring Services

Technologies: fit for purpose



Atmosphere 2019, 10(2), 41; hitps://doi.org/10.3390/atmos 10020041 | Open Access | Articie |

Performance Assessment of a Low-Cost PM; 5 Sensor for
a near Four-Month Period in Oslo, Norway

Hai-Ying Liu * =, Philipp Schneider =, Rolf Haugen = and Matthias Vogt =
MILU—MNorwegian Institute for Air Research, Postboks 100, 2027 Kjeller, Norway

* Author to whom correspondence should be addressed.
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National
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Legislation & AQ policy

European
Directives

+

!

Norweg_ian Law

!

AQ policies
* National level
* Municipality level

International
Conventions

/




QD18 In your opinion, at what level can the issue of air pollution best
be addressed?

Responsibilities? (% - 0
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Who should take care of AQ? irst choice)

Inhabitants & occupants 6
Researchers 1
Everybody 1
Industy, commerce &oth 161
Municipality & others 112
Other 14
DN 1

Y

NILU Source: unpublished results for Oslo, CITI-SENSE project. °



How should citizens get involved?

M Via public surveys

M Via participation in public meetings and hearings

W As members of citizen advisory committees

M Via open online discussions (e.g., web forums,
mobile phone apps, social media, etc.)

M Via a referendum

M Via voting in elections

M Citizens should not be involved

W Other

Y

NILU Source: unpublished results for Oslo, CITI-SENSE project.



Municipalities: challenges in combatting AQ

Most relevant challenges

Legal Financial Public opposition

4

90

m Relevant m Lessrelevant  mRelevant m Lessrelevant m Relevant m Lessrelevant

Less relevant challenges

Lack of infrastructure Technological Lack of human resources Political Cultural
Il m Relevant m Lessrelevant m Relevant m Lessrelevant m Relevant m Less relevant m Relevant = Less relevant m Relevant = Less relevant
NILU

Source: Viana, M., et al Europes urban air quality - re-assessing implementation challenges in cities EEA report no. 24/2018

25



A solution: Environmental co-monitoring?

Open data Raw
FAIR sensor
data

RestAPI Processed
dfata
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Assimilation of pre-
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Co-design of low-cost environmental
sensors with citizens will lead to the

ﬁ\&.]’. co-creation of new urban air

monitoring communities with an

h

impact on urban sustainability.
Citizen collected data is often of

QC/QA
ML

Real-time, guestionable quality and possibilities
high quality | to include them in decision-making is
data therefore limited.

Research needs: algorithms for
calibration and validation of the
o sensor systems and on new methods
{ Ai to make use of low-quality data,
ya e Gerived from low-cost sensors.

___________________________________________________________________________________________ Source: Nuria Castell, project NordicPath, ncb@nilu.no



Municipalities’ challenges

 Technologies
* How do we use the new technologies?
* How do we relate to data by citizens?

* Procurement

e (Governance

e How do we create a system that will allow to bring in the citizen’s views,
citizen science results, and citizen involvement into co-decisions?

* Are the existing processess good enough? How do we change e.g., urban
planning, to allow for (real) co-decisions?

3y

NILU
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