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The air we breathe has a 
fundamental effect on our health 
and the environment around 
us, and air pollution – from 
transport, industry and other 
sources – leads to the premature 
deaths of 40,000 people a year in 
the UK alone. Worldwide, seven 
million people die as a result of indoor 
and outdoor air pollution annually.

GCARE (Global Centre for Clean Air 
Research) at the University of Surrey draws 
on extensive academic expertise in the field 
of air pollution to deliver solutions to this 
major global challenge.

Working with national and 
international partners from 

academia, industry and 
government, we aim to realise a 

collaborative global vision of  
‘clean air for all’.

 

With our AQL (Air Quality Lab), the 
Centre provides a virtual and physical 
collaborative platform for conducting 
leading-edge research, supporting 
University-wide national and international 
projects under the themes of ‘Urban Living’ 
and ‘Sustainability’ as well as the United 
Nations’ Sustainable Development Goals. 

Professor Prashant Kumar
Director of GCARE

Key aims of GCARE
•  To understand the impact of air pollutants on 

the quality of life and the built environment
•  To develop internationally-validated 

engineering-driven solutions
•  To underpin regulatory strategies
•  To set the agenda for future research

Our Values
•  Quality and rigour
•  Teamwork and innovation
•  Trust and confidence
•  Inclusiveness

Our Approach
•  Carry out fundamental research
•  Capitalise on emerging technologies
•  Develop and use advanced modelling tools
•  Undertake advanced monitoring
•  Acquire high quality robust data
•  Disseminate widely and effectively

Research themes
•  Particulate matter: aerosols, ultrafine 

particles, nanoparticles and engineered 
nanoparticles

•  Indoor and outdoor air pollution: sources, 
processes, emissions, dispersion modelling, 
exposure and health impact assessment

•  Smart/future cities and megacities: 

low-cost environmental sensing, urban 
nexus (energy-pollution; water-energy-
pollution), emission modelling

•  Built environment: green infrastructure, 
green/grey infrastructure interactions, air 
pollution impacts on built infrastructure

•  Natural environment: biogenic, peatlands, 
wildfire and other naturally occurring 
phenomena which have a significant 
impact on rural/urban environments

•  Co-pollutants: noise and global climate-
related pollutants (e.g. CO2, CH4)

•  Air pollution Interfaces: with water, 
energy, land use, nanotechnology, 
transportation and built infrastructure

Air Quality Lab 
The Air Quality Lab (AQL), within Surrey’s 
Department of Civil Engineering, is a world-
class air quality monitoring facility which 
houses advanced equipment capable of 
measuring trace-level gaseous and particulate 
matter, including nano/ultrafine particles. 

In addition to traditional fixed-site 
measurements, GCARE also has specialised, 
cutting-edge mobile air quality facilities 
designed for transportation and urban 
microenvironments where traditional 
approaches are unfeasible. 
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In this study of pollution exposure among different types of commuters, GCARE 
researchers found that car drivers cause the most pollution in London, but are the 
least exposed to it themselves, and also that commuters on trains benefit from 
closed windows.

The study, which was published in 
Environment International (volume 101, 
pages 143–157), assessed air pollution in 
typical commuting routes with personal 
real-time monitors, comparing levels of 
exposure to harmful particulate matter 
(PM) among car drivers, Underground 
passengers and bus passengers. 

It found that people who take the 
Underground are the most exposed 
to larger-sized particles during their 
commutes to work, followed by those on 
buses. The research also discovered that 
passengers on the District line in trains 
with closed windows were exposed to far 
lower concentrations of PM than those 
travelling on trains with open windows 
on the same line. PM levels were higher 
on trains on the Victoria and Northern 
lines, all of which had open windows, and 
in particular on those in tunnels.

While the research did not find 
conclusive evidence to suggest that 
those from more deprived areas are more 
exposed to pollution than those from 

less deprived areas, there is nevertheless 
a link between social deprivation and 
higher levels of exposure to pollution. 
This is because people from areas 
with low deprivation predominantly 
travel by car, while people from higher 
deprivation areas are more likely to  
rely on buses.

The study was part of the ESRC funded 
project ASTRID (Accessibility, Social 
justice and Transport emission Impacts 
of transit-oriented Development), and 
presents the first ever comprehensive 
assessment of exposure to people in 
different socioeconomic groups travelling 
in London.

CASE STUDY
IMPACT OF AIR QUALITY 

ON LONDON COMMUTERS

The relatively new airtight 
trains with closed windows 

showed a significant difference 
to the levels of particles people 

are exposed to over time



A recent WHO report states that 570,000 children under the age of five die every year 
from respiratory infections such as pneumonia, attributable to indoor and outdoor air 
pollution, and second-hand smoke. 

Pinpointing when and how young children 
are most likely to be exposed to harmful 
pollution could enable parents and others 
to take measures to reduce their risk. This 
study – conducted by GCARE under the 
UGPN-funded NEST-SEAS (Next-Generation 
Environmental Sensing for Local To Global 
Scale Health Impact Assessment) project – 
found that babies in prams accompanying 
older siblings on the school run are twice as 
likely to be exposed to harmful air pollution 
in the morning than in the afternoon. 

The research, which was published in 
Environmental Pollution (volume 224, pages 
407–420), investigated the levels of exposure 
of babies to fine and ultrafine particulate 

matter at the two specific times of day when 
they are most likely to be outside, close to 
roads. It also revealed that the worst places 
for infants to be exposed were at bus stops 
and traffic lights when waiting to cross roads.

The study involved a series of experiments 
using high specification air monitoring 
equipment, located inside a pram, to gauge 
the kind of pollutants and toxic chemicals 
babies and toddlers are exposed to. During 

CASE STUDY
WHEN ARE BABIES IN PRAMS 

MOST EXPOSED TO AIR POLLUTION?

the tests, the monitoring equipment 
simulated the average primary school drop-
off and pick-up, passing through a number 
of traffic intersections and bus stops.

These traffic intersections and bus stops 
emerged as pollution hotspots, with high 
levels of both coarse and fine particles. 
While small-sized particles (including 
ultrafine particles) were up to 47 per 
cent higher during the morning than the 
afternoon hours, reflecting the heavier 
traffic emissions during morning peak 
hours, coarse particles showed the opposite, 
with 70 per cent higher concentration 
during the afternoon. This indicates that 
re-suspension is affected by the wetness of 
road pavements due to overnight dew in the 
early mornings.

GCARE Director Professor Prashant Kumar 
said: “Previous research has shown that 
young children are far more susceptible 
to pollution than adults, due to their 
immature and developing systems and 
lower body weight. These findings provide 
an insight for families who walk to and 
from nursery/primary schools with young 

children. Essentially, children could be at 
risk of breathing in some nasty and harmful 
chemical species such as iron, aluminium 
and silica that form together with the 
particles of various size ranges.

“One of the simplest ways to combat this 
is to use a barrier between the in-pram 
children and the exhaust emissions, 
especially at pollution hotspots such as 
traffic intersections – so parents could use 
pram covers if at all possible. We are also 
working closely with our industrial  
partners to develop innovative methods to 
clean the air around the children in their 
in-pram microenvironments.”
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Young children are far 
more susceptible to 

pollution than adults



Every effort has been made to ensure the accuracy of the information in this 
publication at the time of going to press. The University reserves the right to 
change or update the information provided. For the most up-to-date information, 
please visit surrey.ac.uk
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