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Really small, have little mass but they are very numerous

From: Ultrafine particles: unique physicochemical properties relevant to health and disease

10 pm (Coarse) 2.5 ym (Fine) 0.1 ym (Ultrafine) ‘

Total mass 1 1 1
Particle number 1 64 1,000,000
Surface area [ |
‘ per particle 1 . 0.0625 . 0.0001
Total surface area |
per mass | 1 | 4 | 100
- Filtered in proximal ||+ Reaches peripheral |+ Higher adsorbed toxic
airway airway material on surface
- May irritate skin, « Cannot enter + May enter systemic
mucosa systemic circulation circulation

The diagram assumes that all particles in each category are perfect spheres, have the same density, and are present in an equal amount of mass. The mass,
particle number, and surface area of coarse particles are all arbitrarily designated as 1. Other numbers are relative to the coarse particle. The large surface

area and ability to enter circulation are the two most significant characteristics of ultrafine particles that make them more toxic than other larger particles.

Back to article page >
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Particulate air pollution and acute health effects
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Particulate Emissions from in-use Commercial Aircraft
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2010 - in a field in the Netherlands

Menno Keuken was making measurements in the countryside, 40 km from Schiphol
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Research station Cabauw, photo: Rupert Holzinger
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Fig. 9. Normalized size distribution (dN/dlog{Dp)) versus particle size (Dp in nm) at Adamse Bos (March—May 2014 ): night-time hours (4; n = 460), day-time hours with wind
directions from Schiphol (m; n = 222) and remaining day-time hours (m; n = 890), and at Cabauw (2012 ): with wind directions from Schiphol (=; n = 131) and remaining hours (jm;

n = 8461).
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Dispersion of particle numbers and elemental carbon from road traffic, a harbour
and an airstrip in the Netherlands
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Total and size-resolved particle number and black carbon
concentrations in urban areas near Schiphol airport (the Netherlands)
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HIGHLIGHTS

 Ultrafine particles are a factor 3 elevated 7 km dowmwind Schiphol airport.
« The size-distribution of these particles is dominated by pasticles of 10-20 m.
+45000/60000 addresses exposed 1o 510000 (annual)/10-20.000 (hourly) #/cr’.



2013 - Neelakshi Huddain - driving downwind of Los Angles Airport

Elevated PNC / UFP covered found

R lkm over around 60 km2 of LA, along
5 10 flight paths.

i COROTAETIR,

Emissions from an International Airport Increase Particle Number
Concentrations 4-fold at 10 km Downwind
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round 2018, loar Rivas gathered together .. e
ata from four European capitals
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Source apportionment of particle number size distribution in urban
background and traffic stations in four European cities
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and Zhenchung Yang spent months carrying portahle measurement
devices around London

Land Use Regression Models for
Ultrafine Particles in London

N

CPC 3007 for
repeated 30-minute
measurements at 40
sites in each area,
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Fig. 3. The frequency of variable inclusion in the 10 models developed for single areas, two-areas, and all-areas.
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Sources of particle number concentration and noise near London W
Gatwick Airport
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https://www.sciencedirect.com/science/article/pii/S0160412022000186

summary stats and data overview

particle count (p/cm ™)
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Aircraft Factor
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» Factor mode is 19.5 and 18.8 nm at
RG1 and RG3, respectively

« Aircraft factor contributed 17% and
16% at RG1 and RG3 , respectively

« At RG1 thereis a
moderate correlation
with the fresh traffic
factor (r=0.49)

* At RG3 thereis a
moderate correlation
with the fresh traffic
factor (r=0.68) as
well as NO, (r=0.42)
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In 2021, the Dutch Health Council and the World Health Organization
(WHO) highlighted

the growing evidence that ultrafine particles are damaging our health.

This includes 75 studies; mostly relating to lung inflammation, blood
pressure and heart problems, along with risks to foetal growth.

However, technical differences between the studies meant that the WHO
has not set a standard, but they did recommend more measurements and
guidelines for what are high and low concentrations.

WHO global
air quality

Risico’s van ultrafijnsto
in de buitenlucht

Samenvatting

Gezondheidsraad


https://www.rijksoverheid.nl/documenten/rapporten/2021/09/15/bijlage-1-samenvatting-risico-s-van-ultrafijnstof-in-de-buitenlucht
https://apps.who.int/iris/handle/10665/345329
https://apps.who.int/iris/handle/10665/345329
https://link.springer.com/article/10.1007/s00038-019-01202-7
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the growing evidence that ultrafine particles are damaging our health.

This includes 75 studies; mostly relating to lung inflammation, blood
pressure and heart problems, along with risks to foetal growth.
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However, technical differences between the studies meant that the WHO air quality
has not set a standard, but they did recommend more measurements
and guidelines for what are high and low concentrations.
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30 does it matter? Two studies around Schiphol point to possible impacts

) €
Environment International
Volume 141, August 2020, 105779 y &

Effects of short-term exposures to ultrafine
particles near an airport in healthy subjects
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AH. Neerincx @, A.H. Maitland - van der Zee %, FR. Cassee be 8=
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Highlights

- 21 volunteers were exposed for 5 h to ultrafine particles (UFP) next
to an airport.

= Exposures were associated with decreased FVC and prolonged QTc
intervals.

= These effects were associated with particles <20 nm (mainly UFP
from aviation).

= UFP >50 nm (mainly from road traffic) were associated with
increased blood pressure.

- Investigation of the impact of long-term exposure to airport-related
UFP is needed.

Schiphol Airport
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Bey'orAlEl the Runway: Respiratory health
effects of ultrafine particles from aviation in
children
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Highlights

- Particles<20nm mainly indicative of aviation-related ultrafine
particles.

= Black carbon and particles 50-100nm mainly indicative of traffic-
related exhaust.

= Aviation exhaust related with an increase in respiratory symptoms
in children.

= No consistent associations between aviation exhaust and spirometry
in children.
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Children near Amsterdam airport use
inhalers more, study finds

rrelated ultrafine particles

Prof Gerard Hoek of Utrecht University, who led the study, said:
“On days with high aviation-related UFP, children experienced
substantially more respiratory symptoms and used more
symptom-relieving medication.” These symptoms included
coughing, wheeziness and phlegm.

Professor Anna Hansell of the University of Leicester, who was
not involved in the Dutch study, said: “People near airports are
getting large doses of very small UFPs as seen in the Schiphol
study. It may not be possible to get a full picture of health
effects of UFPs until we can conduct large-scale epidemiological
studies. In the meantime, reduction of exposure to particles
from all sources is prudent to protect health.”
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So does it matter?

Airports and aircraft are a very large source of UFP

Evidence from Netherlands, Los Angles and European cites show that these UFP can travel several 10s of km

Many millions of people may be exposed

some precautionary policy thoughts for discussion.....

We have high confidence that reducing fuel sulfur would reduce aircraft UFP

SAF has lower sulfur content and should reduce UFP

Aviation is international. Those building or extending UK airports should met air pollution standards of our competitor airports?:
» ie EU Directive limits for communities around airports for NO2 and PM2.5?

For UFP we don't have legal limits, only indications from WHO on what are high and low values.
Airports are long-term projects the WHO may come up with guidelines in future.

* Would a reasonable requirement be assessment of UFP around the airport?
» Monitor UFP and to undertake to meet any guidelines that the WHO may produce in future?
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For studies around Heathrow please see the work of Brian
Stacy — Ricardo & University of Birmingham

' ‘! Atmospheric Environmen t =
R
Evaluation of ultrafine particle # e Atmospheric Environment
. . . . . & sl
concentrations and size distributions at ELSEVIER R S, s S B

London Heathrow Airport

Brian Stacey ® 2 B, Roy M. Harrison ®, Francis Pope

UNIVERSITY OF
LEICESTER

Reigate & Banstead

BOROUGH COUNCIL
Banstead | Horley | Redhill | Reigate

al College

The Invisjp
: e
Kl”er ""'M»M.:,:._w

wian Comeon 1




	Slide 1: Ultrafine particles around airports  – a story of emerging evidence  AEF, November 2025
	Slide 2: So what are UFP?
	Slide 3: 2010 - in a field in the Netherlands
	Slide 4: 2013 - Neelakshi Huddain – driving downwind of Los Angles Airport
	Slide 5: Around 2018, Ioar Rivas gathered together data from four European capitals
	Slide 6: and Zhenchung Yang spent months carrying portable measurement devices around London
	Slide 7: Measurements at UK airports - Gatwick
	Slide 8: Summary stats and data overview
	Slide 9: Aircraft Factor
	Slide 10: So does it matter?
	Slide 11: So does it matter?
	Slide 12: So does it matter? Two studies around Schiphol point to possible impacts
	Slide 13: So does it matter?
	Slide 14: Acknowledgements for the Gatwick study

