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Key questions determining clean 
air policy:

• Why are we concerned with air pollution?

• What are the recommended AQ levels (air quality
guidelines and standards)?

• Where the pollution comes from?
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Air pollution –
globally recognized health risk
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https://www.who.int/airpollution/ambient/en/


Number of deaths per 100 000 capita (age 
standardized), attributable to air pollution, 
for the year 2016
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https://www.who.int/gho/phe/outdoor_air_pollution/burden/en/
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Effects of air pollution on morbidity
and other health outcomes

• Pre-natal exposure to air pollution associated with lower birth
weight, slower development of respiratory functions and more
frequent respiratory diseases in childhood;

• More respiratory and cardiovascular admissions (including MI)
to hospitals in days with higher PM, NO2 and ozone
concentrations;

• Higher incidence of diabetes and of asthma symptoms in
asthmatics related to the long term exposure;
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New findings:

• Slower cognitive development in children exposed to traffic-related
air pollution;

• Faster deterioration of cognitive functions with age and increased
incidence of dementia in adults with higher exposure levels.



Number of research papers/year with key words „Air 
pollution” and health in the PubMed, 7 Oct 2019
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https://www.ncbi.nlm.nih.gov/pubmed


WHO assessments of air pollution 
health risks – the milestones
▪ 1958

▪ 1964

▪ 1972

▪ (1976-84)

▪ 1987

▪ 2000

▪ 2005

▪ 2009

▪ 2010

▪ 2014

▪ 2017 - Process to update Air Quality Guidelines
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WHO Technical reports



WHO AQG: GLOBAL UPDATE 2005: 
SUMMARY OF AQG VALUES

Pollutant Averaging time AQG value

Particulate matter
PM2.5

PM10

1 year
24 hour (99th percentile)

1 year
24 hour (99th percentile)

10 µg/m3

25 µg/m3

20 µg/m3

50 µg/m3

Ozone, O3 8 hour, daily maximum 100 µg/m3

Nitrogen dioxide, NO2 1 year
1 hour

40 µg/m3

200 µg/m3

Sulfur dioxide, SO2 24 hour
10 minute

20 µg/m3

500 µg/m3

AQG levels recommended to be achieved everywhere in order 
to significantly reduce the adverse health effects of pollution
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WHO 2006



WHO Air Quality Guidelines, Global 
update 2005: particulate matter
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Availability of AQ standards 
across the world
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Joss et al, Int J Public Health 2017



National standards for PM2.5, 
PM10 and NO2 vs. WHO AQG
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WHO AQG

Joss et al, Int J Public Health 2017



Global estimates of annual mean 
PM2.5, 2018 update 
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Modelled 
PM2.5 
mean in 
2016

AQG

IT-1

http://maps.who.int/airpollution/


Observed concentrations of PM2.5 
in 2016
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AQG
IT-2

EEA 2018



Cumulative distribution of regional 
annual PM2.5 for 1998 - 2012
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Van Donkelaar et al 2015
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Annual mean NO2 concentrations 
in 2016
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>AQG
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Modelled annual mean NO2 in London, 
based on measurements in 2016
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https://www.londonair.org.uk/london/asp/annualmaps.asp


Contribution to EU-28 emissions 
from main source sectors in 2016
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Source contributions to ambient PM2.5 
at urban traffic stations in 3 countries, 
2009
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U.K. Germany Poland



Source contributions to PM2.5
population exposure and its health 
effects in India, 2015
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Urban Rural

Total: 74.3 μg/m³ Total: 1.1 million

Results of GDB MAPS project, 2018



Conclusions
➢ Evidence on health risks of air pollution is well established and has

increased substantially in recent decades;

➢ WHO Air Quality Guidelines give health-based objectives for clean
air policy making;

➢ National, legally binding, AQ standards are still missing in many
countries;

➢ Air quality monitoring and modelling are essential for assessment
of air quality as well as its spatial and temporal patterns;

➢ Linking population exposure to (type and location of) pollution
sources sets priorities in pollution abatement;

➢ Health impact assessment helps to measure the seriousness of the
problem and gain political support to the actions cleaning the air.
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