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Aims

1. To provide a background for the AAQD 

2. To illustrate air pollution data and main emission sectors for the Po Valley

3. To provide a health impact assessment for Lombardia and the Po Valley



A busy period of science-policy interaction

• September 2021: Publication of WHO Air Quality Guidelines, 
with support of the Medical Societies

• January 2022: Publication of ELAPSE results, administrative 
cohorts (Stafoggia et al, 2022)

• June 2022: Publication of the HEI Traffic review
• August 2022: Proposed analyses of the mortality impacts of 

PM2.5 and NO2 (Hoffmann et al, 2022)
• October 2022. Proposal of the new EU Ambient Air Quality 

Directive 
• January 2023: Clean Air in Europe for All: A Call for More 

Ambitious Action (Boogaard et al, 2023)
• June 2023: the text of the AAQD approved by the ENVI 

Committee
• 13 September: the AAQD approved by the EU Parlament



• The update of the WHO Global Air Quality Guidelines
• Approach to assessing the certainty of evidence from systematic reviews informing WHO global 

air quality guidelines
• Systematic reviews published on Env Int in 2020
• Report published in September 2021

AQG – Global update 2005 WHO global AQGs 2021





• Mortality, lung cancer incidence, CVD events, respiratory disease
• Advanced exposure modeling combining LUR, CTM, AIRBASE, satellite observations
• Modeling for PM2.5, NO2, BC, and O3 with high resolution 

• Two arms of the study:
• Pooling of several well-examined European cohorts (ESCAPE)
• ~ 380,000 subjects

• Seven large administrative/national
cohorts in UK, NO, DK, IT, NL, CH, B 

• ~ 28,000,000 subjects, no pooling

ELAPSE: Effects of Low-Level Air Pollution: a Study in Europe



ELAPSE Administrative cohorts (Stafoggia et al, 
2022)

After indirect adjustment for smoking and BMI



PM2.5 and total
mortality



• „Shifting the curve“ yields much larger 
health benefits than only treating the high 
risk population

• Air pollution: Combination of fixed limit
values with binding reduction of average
population exposure
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PM2.5 concentrations in 2015 and 2030 
projections

Pisoni et al, 
2023



Immediate (same 
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Air Pollution in Italy, 2019

Stafoggia et al. Health impact 
of air pollution and air 
temperature in Italy: evidence 
for policy actions. 
Epidemiologia & Prevenzione, 
2023

Model data using
- 500 monitoring stations
- Satellite-based data on 

Aerosol Optical Depth 
(AOD) 

- Spatio-temporal data on 
land use

Lombardia



Time trends of PM2.5 and NO2 in 
the Lombardia Region

• A

Ara Lombardia: Bilancio Qualità dell’Aria, 
2022 

PM2.5

NO2



Annual means for 2022, PrepAir



The main reasons for air pollution
in the Po Valley

• Recent studies conducted as part of the Life-Prepair project confirm that 
three factors are responsible for fine particle pollution in the Po Valley: 

• - the combustion of fossil fuels for heating (especially wood and pellets), 
• - road transport (with emissions of NOx, precursors of particulate matter), 
• - agriculture and intensive livestock farming (emissions of ammonia, 

precursors of particulate matter). 













Measures to be taken
• Reducing emissions of these pollutants is possible immediately through 

the following radical measures: 
1. Modification of transport modes through intensification of public 
transport, radical changes in urban layouts, sustainable transport (walking, 
cycling, pedestrian home-school and home-work routes, restricted traffic 
zones, school roads, etc.), rapid transition to less polluting means of 
transport for people and goods;

• 2. Replacement of wood and gas heating systems with sustainable 
methods;

• 3. Technological solutions for reducing ammonia emissions in agriculture 
and livestock farming, reducing the protein component of animal diets, 
reducing meat consumption



Quantifying the mortality due to polluted air



The PM2.5 burden of mortality in Italy in 
2019 (annual data)



Conclusions

• Reducing pollutant emissions, and thus environmental concentrations of 
air pollutants, is an integral part of climate policy and has profound 
immediate health implications. 

• The main emissions in Po Valley  are traffic, fossil fuels burning and 
intensive livestock.

• The Po Valley has the most significant burden of air pollution attributable
mortality and morbidity in Italy


