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So what are UFP?
Really small, have little mass but they are very numerous



2010 - in a field in the Netherlands
Menno Keuken was making measurements in the countryside, 40 km from Schiphol 



2013 - Neelakshi Huddain – driving downwind of Los Angles Airport

Elevated PNC / UFP covered found 

over around 60 km2 of LA, along 

flight paths.



Around 2018, Ioar Rivas gathered together 

data from four European capitals



and Zhenchung Yang spent months carrying portable measurement 

devices around London



Measurements at UK airports - Gatwick

RG1 (Horley)

RG3 

(Poles Lane) 

Slides thanks to Anja Tremper

 https://www.sciencedirect.com/science/article/pii/S0160412022000186 

https://www.sciencedirect.com/science/article/pii/S0160412022000186


Summary stats and data overview

RG1 

(Horley)

RG3 

(Poles Lane) 

Sites
Particle count (p/m3)

Min 1st Qu. Median Mean 3rd Qu. Max.

RG1 - Horley 406 5371 9016 11745 14913 91044

RG3 - Poles Lane 175 2013 4292 7583 9058 94027
Slides thanks to Anja Tremper

UFP 500 m from 
Gatwick Airport can be 
greater than those 0.5 m 
from London’s 
Marylebone Road



Aircraft Factor

• 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 there is a 
moderate correlation 
with the fresh traffic 
factor (r=0.49)

• At RG3 there is a 
moderate correlation 
with the fresh traffic 
factor  (r=0.68) as 
well as NO2 (r=0.42)

Slides thanks to Anja Tremper



So does it matter?

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. 

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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So does it matter? Two studies around Schiphol point to possible impacts

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.”

https://www.uu.nl/staff/GHoek
https://www.sciencedirect.com/science/article/pii/S0160412024003453
https://le.ac.uk/people/anna-hansell


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 
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