Ingquinamento atmosferico
e particolato fine

Cosa possono fare le citta per migliorare la qualita dell'aria?

P. Thunis, EC-JRC
Novembre 24, 2020



PM ~ 470 ug/m3
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Background

Paris

PM2.5 annual mean
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THE

379000 premature deaths in the EU28 (PM, ; 2018) INVISIBIIE K“-I-ER

Air pollution may not always be visible, but it can be deadly.

PM25 PM10
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Air pollution is estimated to cause at least € 24 billion per year in direct
costs; and €330 billion to € 940 billion per year in indirect costs.
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Number of deaths by risk factor, Italy, 2017

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

119,780

High blood pressure

High blood sugar I 104,405
Smoking I, 4,848

Obesity I 3,365

Qutdoor air pollution 29.742
[ DUTAOOr ¢ NAO0OI v, &
Alcohol use I 6,208
Diet high in sodium NG 21,296
Low physical activity G 17,596
Diet low in nuts and seeds I 17,271
Diet low in seafood omega-3 fatty acids N 12,067
Diet low in fruits I 12,053
Diet low in vegetables [ 12,043
Diet low in fiber I 9,543
Secondhand smoke Jl 7,436
Diet low in legumes i 7,071
Drug use | 5.107
Low bone mineral density 4 577
Diet low in calcium 3,293
Unsafe sex 1 2,258
Diet high in red meat | 722
Low birth weight ' 472
Indoor air pollution ' 347
Child wasting 232
No access to handwashing facility 109
Unsafe water source 37
Poor sanitation 26
Non-exclusive breastfeeding 8
Vitamin-A deficiency
Iron deficiency
Child stunting
Discontinued breastfeeding
Zinc deficiency <1

0 20,000 40,000 60,000 80,000 100,000 _
Source: IHME, Global Burden of Disease (GBD) CC BY Ezn:rlfission
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Europe’s air quality is slowly improving...

perm Average PM, - concentrations per station types
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Source(s): EEA Air Quality in Europe (2020)



Europe’s air quality is slowly improving...

PM; 5

NO,

437000

premature deaths

-13%

117000

premature deaths

-54%

15700

premature deaths
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Source(s): EEA Air Quality in Europe (2020)
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but 2/3 of EU citizens breath polluted air in cities
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®  EU-28 urban

populadon exposure oo
concentrations above O
EU standards {') %

15 %

(*)

(preliminary)

for 30 countries
pMm__ "
25
2019 (*)

(preliminary)
for 27 countries

L}, Urban population

Reporting stations
exposure to that registered
concentrations abowve

7
1 )
WHO AQG value %) - EU standards (') %y\

48 % 19 % 53 %

20 EU M5 (EL-28) All countries except Estonia,
and six other countries lceland and Ireland

) 9 % 37 %

13 EU M5 Al countries except Estonia,
and two other countries Finland, lceland, Ireland
and Luxembourg

All countries except Estonia,
Finland lceland and Ireland

All countries except Estonia,
Finland. lceland, Ireland,
Luxembourg, Morway and Sweden

Reporting stations
that registered
concentrations abowe
WHO AQG value ()

Six EU M5 and
owo other countries

{*)

4 EU M= and
owo other countries

European
Source(s): EEA Air Quality in Europe (2020)
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Different pollutants originate from different sources and lead to

different challenges

PM10 exceedances: often linked to fuel
combustion (i.e. energy, heating)
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NO2 exceedances: often linked to traffic, in

more than 130 cities in EU.
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Source(s): EEA Air Quality in Europe (2020
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Improving Air Quality — Effective Measures

®

Examples for '
Particulate Matter Vot Tl

Boosting energy efficiency
by refurbishing buildings

Implementing cleaner
industrial processes

Reliable, affordable and clean
public transport such as electric
buses and trams and new Euro VI

=

Promoting substitution of old, dirty stoves and
boilers with clean models, and banning dirty
fuels for household heating/cooking

City or district heating, using
heat from existing industry or
renewable energy sources
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A tool to support the design of air quality plans

S B | What human activities and pollutant emissions
#= =B | should be tackled first?

Does air pollution in my city or region
come from local or external sources?
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Air Quality is a complex issue

Secondary Pollutants
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Main challenges and dedicated tools

Disper
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Screening for High
Emission Reduction
Potentials on Air

/

Boundary
conditions

AQ model\

-
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Journal of Environmental Management 183 (2016) 952958

/

Full Air Quality Model simulations
T — 4

. »| Concentrations |

Simplified SR model "\

i
SHERPA

- .
\m'sm | CPU time: minutes to simulate 1 year J/
_—

Contents lists available at ScienceDiroct

Journal of Environmental Management

journal homepage: www.slsevier.com/locate/jenvman
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Research article

On the design and assessment of regional air quality plans: The
SHERPA approach

P. Thunis 7, B. Degraeuwe *, E. Pisoni *, F. Ferrari boA. Clappier ©

+ European Commission, rate for Energy, Transport and Climate, Ispra, ltaly
" Terr b ity 1]221:)25 Milan, italy
de ire hnage Ville 3 France
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Mapping the source of PM2.5 in the EU

(Urban Air Quality Atlas, JRC-CO05)

150 Greater Cities

Detailed analysis

\150

" | cities in Europe

Air

quality in European cities




Overview maps
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Mapping the source of PM2.5 in the EU
(Urban Air Quality Atlas, JRC-CO05)
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Information for additional cities & regions can be
produced with the JRC SHERPA air quality

integrated tool (freely available)
T

SHERPA
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Italy, Milan
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Mapping the source of PM2.5 in the EU
(Urban Air Quality Atlas, JRC-CO05)

rban PM..s Atla:
lity in Europear
1 -

Air quality plans (sectors, scales) should be city specific

=
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Mapping the source of PM2.5 in the EU
(Urban Air Quality Atlas, JRC-CO05)

Local actions at the city scale are an effective means of

improving air quality.

+50%

of the cities considered

at least
_SOO/O } by local actions
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Mapping the source of PM2.5 in the EU
(Urban Air Quality Atlas, JRC-CO05)

Sectoral measures addressing agriculture at country or
EU scale would have a clear benefit on urban air quality.

at least By acting on
" 2 0 0/0 Agriculture at

E
of annual PM, < Country and EU scale
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Available documents and tools

The urban Air Quality PM2.5 Atlas is available at:

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-

research-reports/urban-pm25-atlas-air-quality-european-cities

The SHERPA Air Quality integrated tool is available at:

hitp://agm.jrc.ec.europa.eu/sherpa.aspx

ommission


https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/urban-pm25-atlas-air-quality-european-cities
http://aqm.jrc.ec.europa.eu/sherpa.aspx
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