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1
Context

Global context

Global Health Impacts of Air Pollution 

2 Co-occurring or consecutive events

Compound Events

3 Examples:  Legionella, Ophelia and Compound Hot and O3 events

Health Impacts

How about climate change?



Global Health 
Impacts of Air 
Pollution 





Conversations 
are like cherries; 
we never pick 
just one!

Wildfires, heatwaves and droughts often result 
from a combination of interacting physical 
processes across multiple spatial and temporal 
scales, leading to significantly higher impacts

  = Compound Events = 



Strong evidence that droughts and heatwaves 
are at times synergetic – with subsequent 
impacts on fires 

COMPOUND
FRAMEWORK
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Health Impacts

1) Legionnaire Disease 

?How the weather can negatively affect air 
pollution and consequently our health

Recirculation Potential

How were the recirculation and the 
synoptic conditions? 



Health Impacts

1) Legionnaire Disease 
Three factors essential for Legionella proliferation were present: 

(1) susceptible population; 

(2) pathogen proliferation in the cooling towers; 

(3) aerosol exposure, which was supported by the 
meteorological conditions (warm temperatures, low winds, 
and humidity values above 50%, low recirculation).

?How the weather can negatively affect air 
pollution and consequently our health



Health Impacts

2) Wildfire-pollution 
From Storm Ophelia

(1) Storm Ophelia dragged up smoke from 
Portuguese wildfires into Western Europe

(2) Storm Ophelia picked up dust from North Africa 
and added it to the wildfire smoke

(3) Smoke and dust caused increases in PM levels 
in Portugal and in the UK

(4) PM10 had a significant effect on the same day 
natural and cardiorespiratory mortalities



Health Impacts

3) Compund O3 and 
Heatwave

(1) Heat waves were identified as the most frequent wave type

(2) Comparable exposure to heat and ozone waves was found in 
Central and South Europe

?How the weather can negatively affect air 
pollution and consequently our health

CWT Bavaria

CWT Portiugal

(3) Bavaria waves showed the strongest connection with 
autochthonous weather conditions

(4) Portugal showed the strongest relationship appeared for 
eastern and north-eastern inflow

(5) The most severe events, as measured by excess mortality, 
were always associated to compound heat-ozone waves



Take Home Messages

• Overall, pollutants have different 
influences on mortality and morbidity 
depending on the location and season

• The elderly, children and people with 
previous illness are more susceptible

• In some places, and for some types of 
pathologies, there is greater gender 
susceptibility 

• High heat and air pollution are even 
deadlier combined



Climate change

Silva, R., West, J., Lamarque, JF. et al. Future global mortality 
from changes in air pollution attributable to climate change. 
Nature Clim Change 7, 647–651 (2017).  
https://doi.org/10.1038/nclimate3354

Premature mortality attributable to climate change is 
expected to positive in all regions, except for Africa,  
being higher in India and easterner Asia.

Million Inhabitants



Add a keyword highlighting your key 
takeaway from this session

ⓘ Start presenting to display the poll results on this slide.



Thank you for your
attention
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