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Where dirty air is most dangerous

Kerstin Schepanski® 1™

Exposure to poor air quality can damage human health and incur associated
costs. The severity of these impacts is not uniform around the globe, but
depends on the health and density of the populations.

Air pollution has multifaced impacts on the environment and human health. The entrainment of
emissions of gases, fine particles and other aerosols into the atmosphere can reduce air quality
and, in turn, deteriorate the environment and human health. Given its links to premature death
and increased burden of disease, air pollution is considered one of the leading risk factors to
global health!:2.

The health impacts of air pollution vary with pollutant type, toxicity, and exposure. The
sources, chemical composition and physical properties of air pollutants are manifold and vari-
able in space and time. Urban areas are typically dominated by local emissions of anthropogenic
pollutants stemming from transport, industry, and combustion processes (Fig. 1). Natural pol-
lutants, which include various aerosols entrained into the atmosphere during wildfires, dust
storms and volcanic eruptions, may be much more sporadic in their occurrence and distribution.
The spatial variability in pollutant sources and their transport results in similarly heterogeneous
variations in air quality.

Tackling air pollution and mitigating the associated impacts on the environment and human
health is an issue of local and global concern. Effective mitigation strategies rely on a deep
understanding of atmospheric concentrations and distributions of pollutants and, importantly,
human exposure to these pollutants. Estimating exposure is not a simple case of where popu-
lations are exposed to how much pollution, but also who is exposed and to what. Indeed, for
some regions, such as Asia, even severe reductions in emissions would not be sufficient to offset
the increased incidence of premature mortality attributable to poor air quality, because the
population is growing and aging so fast!. In other words, the characteristics of the population
exposed to pollutants is more important for health outcomes than the level of pollutants!.

Assessing the risks to human health from air pollution is key in developing mitigation stra-
tegies that most effectively reduce related health burdens. The central importance of linking
health impact assessment models with Earth system models to identify hotspot areas of exposure
is becoming increasingly apparent!. Such approaches can account for the impact of population
density, characteristics and behaviour in determining exposure alongside the toxicity and con-
centration of atmospheric pollutants. That emission fluxes of anthropogenic pollutants may vary
across countries due to differences in socioeconomic status and emission regulation will also
need to be considered in mitigation strategies. Holistic consideration of these issues can support
insightful exposure and health risk assessments and guide efforts to reduce atmospheric aerosols
loads, which is one of the most promising strategies to improve air quality.

Levels of premature mortality and the global health burden of air pollution are of paramount
concern. Mitigation will require severe air quality control measures based on a sound knowledge
of exposure risk, which inherently accounts for the toxicity, concentration and distribution of air
pollutants as well as the characteristics and vulnerability of the population in question.

Tinstitute of Meteorology, Freie Universitat Berlin, Berlin, Germany. ®email: kerstin.schepanski@fu-berlin.de

COMMUNICATIONS EARTH & ENVIRONMENT | (2023)4:243 | https://doi.org/10.1038/s43247-023-00895-2 | www.nature.com/commsenv 1


http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-023-00895-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-023-00895-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-023-00895-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-023-00895-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-023-00895-2&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s43247-023-00895-2&domain=pdf
http://orcid.org/0000-0002-1027-6786
http://orcid.org/0000-0002-1027-6786
http://orcid.org/0000-0002-1027-6786
http://orcid.org/0000-0002-1027-6786
http://orcid.org/0000-0002-1027-6786
mailto:kerstin.schepanski@fu-berlin.de
www.nature.com/commsenv
www.nature.com/commsenv

COMMENT

COMMUNICATIONS EARTH & ENVIRONMENT | https://doi.org/10.1038/s43247-023-00895-2

Fig. 1 Polluted air. Metropolitan regions are often affected by reduced air
quality caused by high aerosols concentrations. Credit: kasiall04pilarczyk
from Pixabay. https://pixabay.com/photos/paris-smog-eiffel-tower-
tourism-1698146/.

Received: 19 May 2023; Accepted: 15 June 2023;
Published online: 06 July 2023

References

1. Im, U. et al. Present-day and future PM2.5 and O3-related global and regional
premature mortality in the EVAv6.0 health impact assessment model.
Environ. Res. 216, 114702 (2023).

2. Lelieveld, J. et al. Loss of life expectancy from air pollution compared to other
risk factors: a worldwide perspective. Cardiovasc. Res. 116, 1334 (2020).

3. Von Salzen, K. et al. Clean air policies are key for successfully mitigating
Arctic warming. Commun. Earth Envrion. 3, 222 (2022).

Author contributions
K.S. conceptualised and wrote this article.

Competing interests

The author declares no competing interests. K.S. is an Editorial Board Member for
Communications Earth & Environment, but was not involved in the editorial review of,
nor the decision to publish this article.

Additional information
Correspondence and requests for materials should be addressed to Kerstin Schepanski.

Reprints and permission information is available at http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
BY

Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this license, visit http://creativecommons.org/
licenses/by/4.0/.

© The Author(s) 2023

2 COMMUNICATIONS EARTH & ENVIRONMENT | (2023)4:243 | https://doi.org/10.1038/s43247-023-00895-2 | www.nature.com/commsenv


http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://pixabay.com/photos/paris-smog-eiffel-tower-tourism-1698146/
https://pixabay.com/photos/paris-smog-eiffel-tower-tourism-1698146/
www.nature.com/commsenv

	Where dirty air is most dangerous
	References
	Author contributions
	Competing interests
	Additional information




