Air Pollution and Health -

a reflection of putting this issue
info a historical dimension
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Air Pollution in Europe: this is, where we are...

Figure 5.3 Trend in average annual SO
concentrations (2001—20102) per the SOZ example

station type

SO0, annual mean (pg/m?)
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Figure 5.4 Percentage of the EU urban population exposed to S0, concentrations over the
daily average limit value for protection of human health, 2001-2010

9% of wrban population

100 7 pr—

2000 2002 2004 2006 2008 2010
w— RuUral Urban e Traffic

Map 5.1 Annual mean 50, concentrations (pg/m?), 2010

Cauntries/regions
nct included in
the data excharge

provess

Umwelt

Source: EEA Air Quality Report 2012 Bundesamt

Hans-Guido Miicke Final iISCAPE project meeting, Dublin 08" November 2019 German Environment Agency



Air Pollution in Europe: this is, where we are...
the NO, example

NOZ annual mean concentrations Figure 4.2  Attainment situation for NO_, reference years 2010, 2005, 2001
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Air Pollution in Europe: this is, where we are...

the NO, example

Annual mean concentration of NO, in 2010 Map 6.1 Concentrations of NO, 2016

Annual mean NO,
concentrations in 2016
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..but this, where we came from

NO, and SO, concentration time series — indicator of long-term exposure

Figure 2.11 NO, concentrations' at selected sites, 1976 to 1990 |
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..but this, where we came from

NO, and SO, concentration time series — indicator of long-term exposure

Figure 2.1 Annual Mean Sulphur Dioxide (S0O,) Concentrations Measured at County Hall, London (1931-1985)"!
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..but this, where we came from

SO, concentration time series — long-term trend indicator

Annual Mean Air Pollution Concentration in Dublin
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1T aspect to recognize
Health impacts of air pollution are depending on long-term (chronical) exposure

Source: EEA Data series 2019
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Health Impact Assessment of Air Pollution Exposure

the London ,,smog*“ episode (December 1952) resulted in a total of about 4,000 excess deaths

FIGURE 1.1
Daily Mean Pollution Concentrations and Daily Numbers of Deaths
During the London Fog Episode of 1952
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2hd aspect: to recognize
Heal‘rh impac‘rs of air pollution are depending on short-term (acute) peak exposure
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Air Pollution and Health in East and West Germany

long-term trend of SO, annual mean values in industrial areas of GDR and FRG

SO, in Berlin (West); Smog:

25.01.1980: 830 pg/m? (24h)
22.01.1985: 650 pg/m? (24h)

01.02.1987: 900 pg/m? (24h)

Smog
1979/80

fall of Berlin wall
9th Nov 1989

RE=nification
88 0ct 1990

today:
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® Industriegebiete DDR (Halle, Leipzig, Erfurt) m Ruhrgebiet (Gelsenkirchen, Duisburg, Bottrop)

Photo: Leipzig power plant (1983), Peter Wensierski
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Air Pollution health impacts are depending on
a) short-term peak episodes

the example of the smog episode 16 to 22 January 1985 in GDR and FRG

37% aspect to recognize

Health impacts of air pollution are depending on seasonal and special weather conditions
P

\ﬁ“ AW Umwelt
\‘ji\ Bundesamt

=X
e —

Hans-Guido Miicke Final iISCAPE project meeting, Dublin 08" November 2019 German Environment Agency




Health Impact Assessment/HIA of Air Pollution Exposure

long-term trend of the ozone concentration in Los Angeles - LA smog

Ozone trends in Los Angeles

Peak 1 Hr Ozone

\ Stage 2 Alerts (0.35 ppm)

4ih aspect to recognize
Health impacts of air pollution are depending on geographical, climatological and
fopographical conditions
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.much more aspects have 1o be recognized and! taken into account

HIA of Air Pollution Exposure is a real complex thing

HEALTH RISKS OF OZONE FROM LONG-RANGE TRANSBOUNDARY AIR POLLUTION Flg 6.1.The

stepsina
Population atrisk Background rates health impact
Overall Mortality rates
Susceptible groups Morbidity rates

Fig.5.1. Exposures
driven by ambient
concentrations
are modified by

assessment
Population at risk

Time-activit ; ; Quantitative
time-activity and ! Ambientair - exposure Impact estimate
infiltration poliution data estimate

Ambient air

pollution data C-R Function

itorin ive ri
Monitoring Relative risk

Infiltration Modelling

Health impact assessment of air pollution depends on

temporal/daily’ Air Pollution' concentirationi cycles

Time-activity patiterns (-> personal sampling)

AP measurements/monitoring itself’ (continuous' vs discontinuous methods)
emitting-behaviour (eg smoking, car driving, barbequeing, open' fire/burning)
interactions: between/multi’ pollutanit: co-effects: (synergisms)

combinations! of* outdoor: and indoor Air: Pollution

infiuences; of: Air: Pollution on' Climate Change vice verca

vulnerable’ people at risk' (babies) patients) ageing, population distribution)

Pollution concentration
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Air Pollution and Health: dose response relationship

FIGCURE 1.2
Dose Response Curve for Sulfur Dioxide and Total
Suspended Particulates
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Air Pollution and Health: who is at risk?

2 ) United States
\" Environmental Protection
Agency

Office of Air Quality Planning and Standards

Ozone Health Impacts: “ Pyramid of Effects”

A large number of scientific studies have
linked ozone exposure to serious health
outcomes such as emergency department
visits, hospitalizations for respiratory
causes, and mortality

Susceptible and vulnerable V department visits, Severity

groups include - hospital admissions of Effects
— People with lung disease

such as asthma Doctor visits,
. school absences
— Children

— Older adults

— People who are more
likely to be exposed, such
as outdoor workers

Respiratory symptoms,
medication use, asthma attacks

Lung function decrements, inflammation and
permeability, susceptibility to infection, cardiac effects

Proportion of Population Affected
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Air Pollution and Health: AP Mortality 2016

. . . [] Gl b u '
7 millions deaths — 89% are non communicable disease ". s

Acute lower respiratory infections
Chronic obstructive pulmonary disease
Ischaemic heart disease

Lung cancer

Stroke

16 | 21*" meeting of the WHO Task Force on Health Effects of CLRTAP | 16-17 May, 2018 "3}".-53'-.’7[
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Air Pollution and Health: leading risk factors

Deaths attributed to 19 leading risk factors by country
income level, 2004 (WHO Global Health Risks 2009)
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Iron deficiency
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Air Pollution and Health: Mortality attributable to AP by region,
globally

Ambient air pollution

Household air pollution
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510’000 attributable deaths to AAP in 2016 in WHO Europe
(7GR, World Health
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WHO AQG values: 1987 vs. 2005

World Health Organizatios N

< ¥

Regional Office for Lurope §480)
Copenhagen

‘Aé{ﬁdzeﬁng AQG levels recommended to be achieved everywhere in order to
significantly reduce the adverse health effects of pollution

for Europe

Pollutant AQG 1987 AQG 2005
(averaging time) (averaging time)

.#w Particulate matter
" PM, 10 pg/m? (1 year)

@ TSP 120 pg/m®  (24h) |25 ug/m3  (24h, 991 p.)

Air.QquitW
sidelines PM,, BS 50 pg/m® (1 year) |20 pg/m3 (1 year)

Global Update 125 Hg/ms (24h) 50 ug/m?’ (24h, ggth p)

150-200 pg/m? (1h) | 100 pg/m®  (8h, d max.)

Nitrogen dioxide, NO, (24h) | 40 pg/m3 (1 year)
(1h) | 200 pg/m3 (1h)

Sulfur dioxide, SO, 350 pug/m3 (1h) | 20 pg/m3 (24h)
500 pg/m3 (10 min.) | 500 pg/m3 (10 min.)
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Passing interim targets on the way towards WHO AQG

Effect

| | Exposure

AQG IT-2 IT-1
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Annual average PM10 concentrations observed in
selected cities worldwide

Annual average PM,, concentrations (ng/m?)
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Exceedances of Air Pollution values in Europe 2016:
EU standards vs. WHO guidelines

EU urban population exposed to air pollution
above EU standards

» The proportion PM,s 87-93%
of the population

e living in areas PM,, 61-83%

exceeding WHQO air

quality guideline
values varies by 0, 9/7-98%

pollutant, with over

87% of the EU 8-12%
population exposed
to high levels of fine
particles (PM, ) and
98% to high levels
of ozone (O,)."" 36-37%

20-25 % 85-919%

Source: EEA 2016
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WHO Air Quality and Health programme (UNEP/WHO/GEMS Air, since 1973)

- European Commission (EC)
DGs for Env, Health and Research in Brussels/Luxemburg
Joint Research Centre in Ispra

- European Environment Agency (EEA) in Copenhagen e Y

AEY

- UNECE/CLRTAP
WG on Effects — Task Force on Health at WHO/ECEH in Bonn

. . 5 HEALTH IN
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WHO Global Air Quality Guidelines update started in 2015

orld Health
rganization

WHO Expert Consultation:

Available evidence for the
future update of the WHO
Global Air Quality Guidelines
(AQGs)

Meeting report
Bonn, Germany
29 September-1 October 2015

NONCOMMUNICABLE
DISEASES AND
AIR POLLUTION

WHO EUROPEAN HIGH-LEVEL CONFERENCE
ON NONCOMMUNICABLE DISEASES
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WHO AQG (since 1987), a basis for effective and efficient
Air Pollution control policies and measures

Evolution of WHO air quality
guidelines:

. . . . Fig. 2. Schematic representation of degree of health protection as a
Fig. 1. Schematic spectrum of biological response to pollutant function of cost of air pollution control

exposure®
A Possible maximum

I
| Practical maximum
I

Adverse health
effects

Physiological sentinel of disease

Physiological and other changes of
uncertain significance

minimum

Degree of health protection

Body burdens of pollutant
«}——  Proportion of population affected —————»

Cost of control of air pollution — 09—
Source: WHO 2017
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The smartest control of AP is to reduce avoidable emissions wherever you can,
to protect your health through active/passive abatement approaches and behavioural changes

COUNCIL DIRECTIVE
of 15 July 1980

on air quality limit values and guide values for sulphur dioxide and suspended particulates

(80/779/EEC)

“Share of energy from renewable sources
in the EU Member States

(2017, in % of gross final energy consumption)

50

LU &

2020 target
30 2020 target reached

DIRECTIVE 2008/50/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL %

of 21 May 2008

20

on ambient air quality and cleaner air for Europe
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