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* What is particulate matter (PM,,, PM,q,...)?
* What are the health impacts of PM?
* WHO guideline levels for PM

What are the main sources for PM and how can they be identified?
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WHAT IS PARTICULATE MATTER (PM)?

* PM,, = particulate matter < 10 um aerodynamic
diameter, corresponds to particles with a diameter of
10 um and density of 1 g/cm?

(usually provided in pg/m?3)

* PM, . = particulate matter < 2.5 pm

* PM,=PM<1pm

* ultrafine particles (UFP) = particle number
concentration (#/cm?3)

* PM,, particles are of the same
size as cells = hence not directly visible

* But: reduced visibility
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€PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
50-70um <2.5um (microns)in diameter

(microns) in diameter

© PMqg
Dust, pollen, mold, etc.
10 um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND

© US EPA (https://www.epa.gov/pm-pollution/particulate-matter-pm-basics#PM)
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HEALTH IMPACTS

THE

INVISIBLE KILLER

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

o U de

29% 24% 25% 43%

OF DEATHSFROM  OF DEATHSFROM  OF DEATHS FROM  OF DEATHS FROM
LUNG CANCER STROKE HEART DISEASE LUNG DISEASE

COALITION

BREATHELIFE. world Heattn UIN @ @ stmares

Organization  gnyironment

Clean Air. Healthy Future.
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Modes of attack

Pollutant particles might make their way to the brain and
damage it directly, or they might attack it from a distance,
by triggering the release of inflammatory molecules.

Industrial waste

Olfactory bulb
Olfactory bulb transmission ¥
Particles may enter the /
nose and travel through the /
olfactory bulb into the brain, /
directly seeding plaques

and causing other problems.

e

Ml AN

Pollhtants

Fossil fuels Nasal epithelial transmission

Particles may affect the lining of
the nasal epithelium, producing
& inflammation that damages

the brain. A |
Beyond fine Particles that reach &
Pollutant particles are classified and the lungs may inflame 3
regulated by size, although “ultrafine” them, releasing brain- '«,@ S
pollutants of about 0.2 pm are damaging cytokines.
unregulated. The smaller the particle,

the more damage it may do the brain.

'—60 ,.mg‘

PM10 Cytokines
(10 um)
PM25
(2.5um) X
v
>
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https://doi.org/10.1126/science.355.6323.342
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AIR POLLUTION - THE SILENT KILLER

AIR POLLUTION AND HEALTH

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

* Air pollution is the main environmental threat to 2 MILLION
human health D
. . . . from both outdogr
* Both ambient and household air pollution contribute et
to this threat
. -
7 million premature deaths due to exposure to AP REGIONAL ESTIMATES ACCORDING More than 2 million
®* 21% due to pneumonia ,iﬁi" More than 2 million
) » in Western Pacific Region

* 20% from stroke
* 34% from ischemic heart disease

®* 19% from COPD (chronic obstructive pulmonary
disease)

* 7% from lung cancer

* Fine particulate matter is the most relevant air
pollutant

> 1 million
i in Africa Region

500 000

deaths in Eastern Mediterranean Region
500 000
deaths in European Region

More than 300 000
in the Region of the Americas

772y World Health
3% Organization
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Children and adolescents are more vulnerable to air pollution

They take in more polluted air*

o ? o 0
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Lungs Faster Breathing Closer
and organs immune breathing through to the
CH I LDREN MORE VU LN ERABLE - developing system rate the mouth ground
T Exposure is different from adults
* Impacts of air pollution can have o O 5 O O
lifelong effects (not only health, | 0 N | kr@o
but also social and economic) %@ %ﬁ ‘ T
: : : While School and Commuting Spend Are more
* Pneumonla majOr health rISk for in their kindergarten toschooland more time physically
. mothers' rounds and  afterschool outdoors active
Ch||dren 9 50% Of deathS by wombs Eourts activities 1,200 deaths
. . . and the loss
pneu monia d ue to air pOl | ution How pollution affects children and adolescents of over
O O O O 110,000 DALYs**
i \ \ : [ i among those aged
| | @ | i | @ | ﬂ under 18 in EEA
\ 0 member states***
- Y | @8 2
Low birth Asthma and  Risk of Upper Allergies,
weight reduced lung respiratory respiratory including
function infections infections allergic
and otitis rhinitis
*Per kg of body weight

**DALYs: disability-adjusted life years, a measure of the burden of disease caused by a risk factor

***GBD Collaborative Network, 2020
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https://www.eea.europa.eu/publications/air-pollution-and-childrens-health
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WHO AIR QUALITY GUIDELINES

World Health Organizati
Regional Office for
Cop:

Air Quality

Guidelines

for Europe

Second Edition
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Protecting health through

ambient air quality management
A resource package for the WHO European Region

World Health
Organization

European Region
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WHO AIR QUALITY GUIDELINES (AQG)

* Based on extensive evidence of health impacts of
air pollutants

* |dentify levels of air quality necessary to protect
public health worldwide

* Provide recommendations on air quality
guideline levels for PM,.5, PMyo, O3, NO,, SO, and
CcO

* Not legally binding, but serve as an evidence- FeliiE AGQ level 2021

informed reference for setting standards, Year S

icies, | i PM, 5 [ug/m?]
policies, instrument to design measures - 24 ha 15
* Do not apply to occupational settings Year 15
* Do not address specific recommendations on Pl (1A — e

policies and interventions
* Update published in 2021
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a 99 percentile (i.e. 3-4 exceedance days per year)

Source : WHO 2021
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https://apps.who.int/iris/handle/10665/345329
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RESOURCE PACKAGE TO IMPLEMENT WHO AIR QUALITY GUIDELINES

Protecting health through
ambient air quality management

* Collection of commented resources and tools for: Aiiesaiios pRckaEs Ten e HOE Wepsantiseon

* Introduction to air quality and it’s health impacts

* Air quality policies

* Air quality standards

* Air quality plans

* Air quality modelling

* Source apportionment

* Health impacts of air pollution

* Emission reduction policies and measures

* Communication, capacity building

&2y World Health
g@,} Organization

* Training courses ——

Implementing partners Co-funded by

EX
—
= Aust REBLGUE |
evelopment b ST
. s
p t

it

= Austrian .
umweltbundesamt® Development 1 ‘QILEQH @» OECD
et s e Agency R /ot

0o rPr =
o c B
@



* % %
* *
* *
* *

* 5 *

Funded by
the European Union

EU4

Water and Data in Eastern Partner Countries

PM SOURCES AND THEIR IDENTIFICATION
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MAIN SOURCES OF PARTICULATE MATTER

Primary sources

Residential heating with biomass or coal in old
stoves and boilers

Diesel vehicles

Open burning of waste and agricultural waste
Construction works, quarries, agriculture
Industry, power plants

Natural sources (desert dust)

Implementing partners
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Secondary sources
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Ammonium sulphate (NH; + SO,)
Ammonium nitrate (NH; + NO,)

Secondary organic aerosol (volatile organic
compounds): anthropogenic & natural sources
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SOURCES DEPEND ON TIME, LOCATION Example PM, - in CZ 2009
25
* PM contributions a [] Households
* international 20 - U Primary PM: Traffic
() 1 Ln
national S — Sec. PM: Traffic + agri.
* urban, local o _
£ m Sec. PM: Industry + agri
=>» Engagement on all levels needed! 2 e Bl
. : . * B Primary PM: Industr
=>» Most often no single, dominant source =» various y y
sources should be addressed N EEEEEEE Natural
=>» Secondary PM often has a large share =
0 M=
AN AN AN X
\‘\\(b .\oolb .\oéb ‘Qrbo ,66
¢ &S S S
&

(c) IIASA, Kiesewetter et al. 2014
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Austria
TRANSBO U N DA RY CO NTRl BUTl O N S 16 Population weighted background concentrations
* Long atmospheric lifetime of particles (up to 1 week) 1
=>» particles are transported over large distances 12 -
* Especially relevant: 10 —
* Secondary particles formed in the atmosphere < 8 .
=
by precursor substances 6 ——
* Desert dust A -
* Wildfires 5 - — —_—
=>» Cooperation between countries important 0
2005 2015 2030
Origin:
Natural Non-EU W Other EU
W SK HU CR
CZ SL AT

Source:_IASA 2022, 3™ Clean Air Outlook

Implementing partners Co-funded by

With furding from
o "= Austrian -E R — A:Jstri;n ﬁl;:BLIQUE
umweltbundesamt Development 1 9!%}1 Q” OECD @‘@ UNECE = Ausy AL
e Agency | ) e BETTER FOLICIES FOR SETTERLIES = evelopment N
Cooperation At


https://circabc.europa.eu/ui/group/cd69a4b9-1a68-4d6c-9c48-77c0399f225d/library/4f014b48-eb5a-417c-88f2-abe6bb0abdc3/details

* * L ]
EU4Environment
Funded b Water and Data in Eastern Partner Countries
unded by

the European Union

I Cleaner residential stoves

EFFECTIVENESS OF MEASURE DEPENDENT ON LOCATION Cleaner residential boilers

B Other industrial processes
Ban of agri. waste burning
mm Power plants PM control

Percentage reduction relative to baseline in 2030 to achieve WHO AQG level of 5 pg/ms3

(1%
-20%
-40%
-60%
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Source: Impact Assessment to Revision of AAQDs
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IDENTIFICATION OF MAIN SOURCES

monitoring + monitoring, empirical, : :
expert emissions, receptor ?r']%pdfg ISIiIr?n
estimate meteorology models d

chemical
transport
modelling
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DIFFICULTIES TO IDENTIFY PM SOURCES

=» Pragmatic approach often sufficient and more
suitable (monitoring data, information about
emissions, expert estimate)

=» Many no-regret measures

=>» Any reduction of PM levels results in less
impact on health

* Large number of sources
* Formation of secondary particles
* Transboundary contributions
* High uncertainty of emissions from relevant
sources
* Residential heating
* Construction works
* Resuspension of road dust
* Desert dust
* High uncertainty of PM modelling
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CONTACT

Christian Nagl

M: +43-664-6210324
E-Mail: christian.nagl@umweltbundesamt.at
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FURTHER INFORMATION

* WHO, CCAC, UNEP BreathelLife initiative: == WHO: Breathe Life - How air pollution impacts... :
https://breathelife2030.org/ ——

* WHO air quality, WHO Europe air quality
* WHO air quality guidelines

* WHO resource package to implement
guidelines

* JRC source apportionment guidance
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https://breathelife2030.org/
https://www.who.int/health-topics/air-pollution#tab=tab_1
https://www.who.int/europe/health-topics/air-pollution#tab=tab_1
https://www.who.int/europe/publications/i/item/9789240034433
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-6898-46664-67857
https://publications.jrc.ec.europa.eu/repository/handle/JRC130562
https://youtu.be/GVBeY1jSG9Y

