PM Health Effects:
New Directions
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First, let’s count our blessings (1)

In the last 10 years, our understanding
ek of PM health effects has greatly
$28::. ) improved

e We've come to appreciate the role of
ultrafines

e We're able to separate health effects of
coarse and fine PM, both toxicologically and
epidemiologically

e We've been able to quantify the health
impacts of PM in Europe




First, let’s count our blessings (2)

In the last 10 years, our understanding

of PM health effects has greatly
improved
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e The role of traffic pollution is now much
better understood
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e This has opened a whole new arena of more
localized policy options & measures

e The role of non-exhaust PM is being
appreciated
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First, let’s count our blessings (3)

In the last 10 years, our understanding
of PM health effects has greatly
improved
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Mechanisms and importance of effects of
PM on cardiovascular system have been
elucidated

Particle concentrators have been developed
and have greatly helped to single out effect
of PM from other components in the mix

Accountabiltiy research frameworks have




New or re-emerging issues

e Biomass burning

e Shipping emissions

e Non-exhaust traffic emissions
e Wind-blown dust

e Stabilising PM levels

Qualification & quantification of long-
term effects
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EVIDENCE BASED PUBLIC HEALTH POLICY AND PRACTICE

Air pollution from biomass burning and asthma hos['loitcﬂ
admissions in a sugar cane plantation area in Brazi

Marcos Abdo Arbex, Lourdes Conceicdo Martins, Regiani Carvalho de Oliveira, Luiz Alberto Amador
Pereira, Flavio Ferlin Arbex, José Eduardo Delfini Cancado, Paulo Hilario Nascimento Saldiva,
Alfésio Luis Ferreira Braga
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Figure 2 Percentage increases and 95% Cl in asthma hospital admissions
in the concurrent and six subsequent days following a 10 jig/m? increase
in total suspended particle concentrations.
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Why do farmers burn sugarcane in the
first place?
e Farmers burn sugarcane to reduce the amount of leafy
Lesetes extraneous material. mcluding stalk tops, delivered
v 48 -

with the cane to the factories for processing.

@\ Institute for Risk Assessment Sciences




-
-
A

L B B
ah e

Sesatas saas s TRT

R R B IRl -1
L L

. *'.'ﬂ'#.‘lx
;lﬂﬁﬁlii

« 98884880
"l.'.' b.._':
Tl L L4 k1)

R Summer 2007; wildfires in Greece
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California,
22/10/2007

Institute for Risk Assessment Sciences



1 TR dy
Ei:::'_"f Health Effects of the 2003 Southern California Wildfires
s22%3:::41  on Children
1T IR A0
t:;;;:- Nino Kiinzli, Ed Avol, Jun Wu, W. James Gauderman, Ed Rappaport, Joshua Millstein, Jonathan Bennion,
II'==== Rob McConnell, Frank D. Gilliland, Kiros Berhane, Fred Lurmann, Arthur Winer, and John M. Peters
M
13282 "
533200 AURCCM 2006
sedeses A A
L4 . :
Sose Wheezing
L 1L L _ 16
T3 i
sesees
+4+111L - - 14 |
18352235 ¢ -
T+
S sasssee
T 1 O
iTes 8
1asee |
£ 6

$HH .

e 4 1
.
>e H 2 B
R ® |
Y : 0 T T I T T

. i -

EPRRS-4+-24 NoAst NoAst NoAst Asthma Asthma Asthma
1is%es NoFire Fire1-5d Fire>5d NoFire Fire1-5d Fire>5d
B
a s w '||.

1383858
*
$-+4

-t gg:‘_-i:'k Institute for Risk Assessment Sciences



.“,_.n
a4 »

FMYTT LA
LTI LA

L

a ¥

"
o

'y’
:.nn
2"

vwvarming and carnier spring increase
Western U.S. Forest Wildfire Activity

A. L. Westerling,™** H. G. Hidalgo,* D. R. Cayan,™* T. W. Swetnam®

A Western US Forest Wildfires and Spring-Summaer Temperature
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FIGURE 4. Case 2b annual cardiopulmonary mortality attributable to ship PM;s emissions for Europe/Mediterranean.
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Factors affecting non-tailpipe aerosol particle emissions from
paved roads: On-road measurements in Stockholm, Sweden

Tareq Hussein™™*, Christer Johansson™¢, Hans Karlsson®, Hans-Christen Hansson®

Atmospheric Environment 2008
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Estimation and validation of PM- s PM,,, exhaust and
non-cxhaust cmission factors for practical strect
pollution modelling

Matthias Ketzel**. Gunnar Omstedt®. Christer Johansson®". Ingo Diiring®.
Mia Pohjola’. Dictmar Octtl®, Lars Gidhagen®. Peter Wahlin®, Achim Lohmever®,

Mervi Haakana'. Ruwim Berkowicz®

Atmospheric Environment 2007
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‘Natural’ PM?
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Sahara Dust in
Belgium,
March 24-25,
2007

evolution of 1/2 hour air peollution measurements :
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:::.‘;':E"; SUVs Blamed for Boom in Sahara Dust Storms

333100 Friday 20 August 2004

14 “Toyotarisation is a major cause of dust storms.
- If I had my way, | would ban them from driving off-road.”
ANDREW GOUDIE, Oxford geography professor
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Sahara dust as observed in Tenerife

Foto: Eugenio Rodriguez
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Figure 2. Analysis of dust particles from the Sahara dust event by bacterial community composition and by
PM;o concentration at different time points. (4} Bacterial community composition in particles of different
sizes. (B) PMyy concentrations during the Sahara dust event. Abbreviations: Alphap., Alphaproteobacteria;
Gammap, Gammaproteobacteria.
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New Directions: Why are PM( concentrations in Europe not falling? ™
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A Research questions on (outdoor)
it air pollution and health
i

* E-R functions for long term effects (HIA & Policy)

* Independent role of coarse PM

* Non-exhaust traffic PM

seesster o » Growing importance of wood smoke, wild fires (relation

::ttil'i“ with climate & land use change)
et « CNS effects
teaed  Relative toxicity of local and background PM
et « Toxicity evaluation of new technology
- Effect modification by SES, nutrition etc CAIR—

spns~

* Vulnerability markers
» Validation of exposure models

« Changing composition of roadside air pollution
mixtures & potential consequences for NO2 LV
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Research questions on (outdoor)
air pollution and health

« Accountability studies: effects of abatement measures
on air pollution levels

......EL_ @ « Accountability studies: effects of changes in pollution
P on health

Transport & health: effects of participation in traffic on
health; subway/public transport environments; zoning
questions; noise & air pollution; spatial planning issues
& physical exercise/obesity; urban cycling & air quality,
accidents; air quality impacts near airports; role of
shipping emissions (new impact estimates published,
‘loading’ of Sahara dust moving across
Mediterranean???)
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Air Pollution Effects
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ESCAPE

~ 30 existing cohorts

Birth and pregnancy outcomes
Respiratory morbidity
Cardiovascular morbidity
Cancer & mortality

PM2.5 & NOx monitoring & modeling
iIn ~ 40 EU areas
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