Migliorare la qualita dell’'aria per una Milano sana e inclusiva

Il legame tra qualita dell’aria e cambiamenti climatici
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Alterazione composizione
l naturale dell’atmosfera l

Agenti inquinanti: Agenti climalteranti:
Gas (CO, NO,, SO,, O,, ...) Gas (CO,, CH,, N,O, ...)
Polveri (PM10, PM2.5, UFP) Polveri

Qualita dell’aria Surriscaldamento globale

Impatti sulla salute Impatto sul clima
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Alterazione composizione
naturale dell’atmosfera

Air pollution is a major environmental risk to
health. By reducing air pollution levels, countries
can reduce:;

Every year, around

7 MILLION
DEATHS

are due to exposure
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Recent Advances

Dlsordlne mentale on Air pollution and Health

Impatti sulla salute

Disordine cognitivo
Allergie
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Alterazione composizione
naturale dell’atmosfera

Ecosistemi «naturali»

Agenti climalteranti:
(a) Observed impacts of climate change on ecosystems o O
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IPPC — Climate change 2022
Impacts, adaptation and vulnerability

Giovanni Lonati — Milano, 29 settembre 2022 - I POLITECNICO DI MILANO




Qualita dell’aria e cambiamento climatico

Alterazione composizione
naturale dell’atmosfera

Ecosistemi «<umani»

Agenti climalteranti:

(b) Observed impacts of climate change on human systems
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IPPC — Climate change 2022
Impacts, adaptation and vulnerability
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Alterazione composizione
l naturale dell’atmosfera l

Qualita dell’aria Cambiamento climatico

Fenomeno locale Fenomeno globale

Tanti inquinanti Pochi inquinanti

Problema «storico» Problema «recente»

Effetti diretti Effetti iIndiretti

Vincoli legislativi Accordi volontari

Risanamento Mitigazione

POLITECNICO DI MILANO
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Alterazione composizione
naturale dell’atmosfera

Anthropogenic Natural Wildland Fire
Emissions Emissions Emissions

Climate

Atmospheric roeffetti del
Chemistry biamento
climatico su
emissioni e

qualita dell’aria
Air Quality

Assessment Report on the link and feedbacks between climate change and air pollution including wildfires — A European perspective
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Carbon Dioxide (CO,)

Flourinated Gases
(F-gases)

Methane (CH,)

Nitrogen Oxides (NO,)

Nitrous Oxides (N,O)

Particulate Matter (PM)

Sulfur Dioxide (SO,)

Tropsopheric Ozone (0,)

t
t
t

N
t
H

Volatile Organic
Compounds (VOCsy
Carbon Monoxide (CO)
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pdiomnliols =

Lifetime in Atmosphere =
days/weeks
Impact Scale = local/regional

Lifetime in Atmosphere = years
Imapct Scale = global
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Human Health Impact

o
\) Ecosystem Impact
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Current Opinion in Environmental Sustainability

No direct impact on human
health or ecosystems”

Melamed et al., 2016. Sustainable policy—key considerations for air quality and climate change
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Emissioni CO, Lombardia
Inemar 2019

o)

Combustioni Combustioni
mobili fisse
21% 55% A47%
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Approci preventivi

Cambiamento stili di vita

Approci mitigativi

Nature-based solutions
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Alterazione composizione
naturale dell’atmosfera

Anthropogenic Natural Wildland Fire
Emissions Emissions Emissions

Climate

Atmospheric roeffetti del
Chemistry biamento
climatico su
emissioni e

qualita dell’aria
Air Quality

Assessment Report on the link and feedbacks between climate change and air pollution including wildfires — A European perspective
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Retroeffetti del cambiamento climatico sulle emissioni

- cambiamenti nelle temperature, precipitazioni, regime
anemologico

» emissioni naturali di composti organici
» emissioni da incendi

- cambiamenti del clima
» esercizio sorgenti antropiche (riscaldamento/raffrescamento)

» emissioni delle sorgenti antropiche (ammoniaca in
agricoltura)

Im et al. 2022. Reviewing the links and feedbacks between climate change and air pollution in Europe
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Retroeffetti del cambiamento climatico sulla qualita dell’aria

- cambiamenti del clima:
> reattivita dell'atmosfera e processi  cumare, .. impacts on

CHANGE Air Quality

C h I m I C I Mani!isliarions

Changes in

- cambiamenti del regime anemologico: “erysica

Processes

Temperature, mixing,
changes in natural emissions,
precipitation, PM amounts

. . . . and properties of PM
> Il trasporto e la dispersione degli -
iInquinantsi CSeatonsl P polaton cranges. gl
Patterns and duration  Q
- cambiamenti del regime barico: @95
. . Changes in = 4
» frequenza e durata eventi di Frequencyof  Sgnaton neatvare
Extremes P P
stagnazione
@S e CLEAN AR
WMO AIR QUALITY AN AVAILABILITY ‘

CLIMATE BULLETIN

Im et al. 2022. Reviewing the links and feedbacks between climate change and air pollution in Europe
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N

Human
health

Particulate
matter

Ground-level

Emissions
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WE BREATHE

Heatwaves
Climate change causes
more frequent heatwaves

Ground-level ozone
(3 e Extreme heat increases
P J the concentration of
3 ground-level ozone (0,)

AIR POLLUTlUN ey
Ground-level ozone (0 e o
Particulate matter (PM)
* Wildfire smoke

Particulate matter
Temperature increases lead
to higher concentrations of

:. particulate matter (PM)
The good news
We can protect the health .
of millions of people Wildfire smoke

More intense drought
increases the frequency
of wildfires and smoke

“o Airpollution causes
* .. up to 800,000 deaths
ayear in Europe*

by implementing climate
and air-quality policies

Health impacts

E X H A U S T | O N The result is increased

: death and hospitalization for
www.exhaustion.eu heart and lung diseases

Grazcee per Laffenzione
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