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Introduction
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▪ Aircraft emit large amounts of PM and UFP, 
degrading air quality near airports.

▪ Aircraft activity elevates PM and UFP, peaking at 
take-off/landing, spreading kilometers downwind, 
producing secondary aerosols (Chung et al., 2023; 
Ridolfo et al., 2024).

▪ Aircraft emissions release ultrafine particles and 
lubrication oil compounds that are prevalent near 
airports and can induce oxidative stress in 
bronchial cells (Jonsdottir et al., 2019, Tinorua et  
al.,2026)

Source : Lee et al., 2021

Airports are major hotspots of degraded air quality and health risks



Research gap
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▪ The contribution of gases, VOCs, and UFPs are well-studied but the contribution to particulate 

mass remains poorly understood.

▪ Can we identify and quantify the fraction of Non refractory PM1 originating from airport 

emissions at the nearby downwind site?

▪ Do we find any evidence of near-field secondary organic aerosol formation from airport related 

precursor gases?

??



Study location
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• Kloten is located about 10 km northeast of the centre of the city of Zurich (2.1 million 

people) in the plain of the Glatt valley

• The sampling site is ~1 km downwind from Runway 28.

• Residential and school buildings, main roads and restaurants nearby.
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Project & Methods
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Project & Methods
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PM→sources: Positive Matrix Factorization (PMF)



Contribution of PM from 
the airport
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Chosen Factor solution
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Oxygenated organic aerosols (OOA)

Biomass Burning organic aerosols (BBOA) Primary hydrocarbons (POA)

Nitrogen-containing organic aerosol (NOA)

Airport factor

Factors contributing to PM

Average contribution from 5th Nov-2nd Dec 2022
overall

Average contribution from 5th Nov-2nd Dec 2022 
during airport operation

PM1

BBOA (19%)

Airport (3%)Others (5%)

POA (16%)

NOA (11%)

dfsfgg dfsfgg

OOA (46%)
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Chosen Factor solution
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Factors contributing to PM

Time series and fractional contribution of the organic factors showing 
the changes in the airport influence episodically.
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Effect of airport operations

During airport operation (6:00 am- 11:00 pm)

No airport operation (00:00 am- 06:00 am)

Airport POABBOA OOA
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During airport operation (6:00 am- 11:00 pm)

Airport POABBOA OOA

Effect of airport operations 6 am- 5 pm 
excluding 

Excluding landings over the site: airport operation (06:00 am- 05:00 pm)

This factor intensifies during 6-5 window



Chosen Factor solution

13

Airport factor correlation

C5H9O+ (m/z 85)

C5H9O+ (m/z 85)

C7H13O+ (m/z 113)

C7H13O+ (m/z 113)

F1: Airport factor

F1: Airport factor



Take home messages
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Winter-time PMF resolved airport factor around Zürich Airport

Oil-related emissions detected, while several factors influenced by airport activity

Together, contribution from airport-related sources of particulate mass is >8%

Further investigation is underway, highlighting that airport influence on particle mass is
considerable.
Airport emissions contribute >8% of particulate organic mass, a non-negligible fraction at
regional scale, while simultaneously acting as a key source of ultrafine particles, warranting
complementary UFP-specific regulatory attention due to their distinct health relevance.



For questions or more info:
suneeti.mishra@psi.ch
suneeti.mmmec@gmail.com

Swiss Federal Office of Civil Aviation (FOCA) SFLV 2020-080 
Aviation Plume PROPeRtIes AT point of Exposure (APPROPRIATE)

and AGEAIR 2 (SFLV 2018-048).

Funded by:

The Team:

mailto:suneeti.mishra@psi.ch
mailto:Suneeti.mmmec@gmail.com


Chosen Factor solutionThank you for your time and attention
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