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Background and aims
• Defra invests significantly in UK air quality
monitoring to support compliance reporting
against European ambient air quality directives.
• The Air Quality Expert Group is currently
considering how this large public investment in air
quality observations supports other evidential
requirements of Government, researchers,
business and the public.
• Who are the users, what value does Defra get
from the networks and how might the value be
further enhanced?
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Development of the compliance networks
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• Annexes of the Air Quality Directive identify
how many monitors are needed in each zone
and agglomeration and broadly where they
should be located.
• The current network is designed to be
compliant with the requirements of Annex V.
• There are a set of rules governing the density
of measurements, being a function of both
population density and likelihood of air pollution
exceedences.
• In simple terms the more likely a pollutant is to
exceed Directive thresholds the greater the
number of measurements made in the network.

Networks used in statutory monitoring*
• Automatic Urban and Rural Network
• Non‐Automatic and Automatic Hydrocarbon
Network
• Polycyclic Aromatic Hydrocarbon Network
• Urban and Industrial Metals Network
• Rural Metals Network
• Particle Numbers and Concentrations Network
*not all measurements made on these networks are for statutory
reporting/purposes.
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The AURN

• The number of measurement stations in the Defra AURN including
affiliated sites from Local Authorities.
• Others sites for air pollution monitoring exist for example those mentioned
on the previous slide and those operated for Local Authorities and Defra
research.
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• Figure shows shape of
networks in early 2013
• Regularly re‐evaluated by Defra
• Locations depend on species,
sources, population and related
statutory requirements
• Some species reduced in
coverage over recent years as
exceedences reduce e.g. CO,
SO2

6

Co‐location of measurements
• Defra air pollution network, scaled by
number of networks operating at a
each site.
• External user analysis indicates that
sites with co‐location of
measurements are widely used
externally.
• Recommendation to Defra to
consider further clustering of
observations to additional supersites
in major centres outside London.
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External users of data
Major gateway to data is the uk‐air.defra.gov.uk website

20 ‐ 25,000 visitors per month
A further 5 ‐ 10,000 to DA
websites
Data downloads:
Major identifiable users ranked by volume of requests are: 1. Universities, 2.
Local Authorities, 3. Consultants, 4. Government Agencies, 5. Schools, 6. Media
and Charities.
The majority of users are unidentifiable (65%).

Accessibility and usability of data
• All data is already publically accessible
• Work is ongoing to enhance metadata and to meet new Government
INSPIRE requirements for data.
• Raising the value of the compliance data is helped by open access analysis
and visualisation tools, Openair R‐based resources are an example of this.
• Modelling meteorology for compliance sites also increases data value

Examples of the Openair data analysis tools
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What is the data used for?
Defra and the Devolved Administrations are the primary customers
•Academic research
•Local Authorities, assisting in delivering LAQM responsibilities
•Planners and consultants, in planning applications and Environmental Impact Assessments
•Teaching materials and public users

Example: Epidemiological studies and estimates of health effects
Time‐series studies of effects of short‐term exposures
Cross‐sectional and longitudinal studies of long‐term exposure
Reviews and health burden/impact assessments using UK data
Studies of interventions
Adjusting for air pollution as a confounder in studies of other risk factors

Key message: Without the Defra compliance network data
none of these health studies would be possible.
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What is the data being used for?
Evidential value is gained from use of data for:
• Health effect studies
• Discovery science
• Informing emissions estimates
• Modelling ‐ as input and for evaluation
• Assessing long term trends
• Planning and permitting applications
• Assessing ecosystem effects
Example: Discovery Science
New science breakthroughs made using Defra data: primary NO2 emissions from road
vehicles in London, trends in ozone in the rural and background atmosphere, impacts
of NOx and VOC reductions and many more.

Example: Evaluation and initialisation of models
Numerous studies use UK compliance data to evaluate models (Lagrangian and
Eulerian), e.g. UK‐PTM, ELMO, OSRM, CMAQ. Key value in having many co‐located
species together for assessment of model secondary chemistry.
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What is the data being used for?
Difficult to quantify the complete scientific use of compliance data in
the academic literature.
Searches by geographic location are a good way to find many academic
outputs that use Defra network data or infrastructure.
Site

Search since

Papers

Marylebone Road

1999

126

Harwell

1993

361

Auchencorth Moss

2002

46

• Bibliographic searches indicate that compliance network ‘supersites’ form an
important part of the UK atmospheric research infrastructure.
• Improved integration of activities across Defra, NERC, and HEIs could further raise
the value of these measurements.

Adding value to the network
‐ Meteorological data
•

Limited accessibility of co‐located urban
meteorology data can limit external user
exploitation of compliance data.

•

Useful additions would be above urban canopy
measurements to support modelling and
roadside data to complement re‐suspension
and dispersion studies.

•

Openly accessible information on boundary
layer profiles and mixing layer heights would
support regional air quality research and
emissions estimations experiments.
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Adding value to the network
‐ Temporal resolution
•

Data for many instruments are collected at
relatively high frequencies, but averaged to one
hour for reporting purposes.

•

High frequency measurements allow
connection between air quality data and
individual emission events such as vehicles or
aircraft. Research demand for data at high time
resolution, but not necessarily in real‐time.

•

Requires a delineation between research
products and compliance products.
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Adding value to the network
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‐ Chemical information
•

Budgets are limited – cannot produce a long
wish list of new instruments.

•

CO and SO2 measurements provide useful
evidence beyond compliance. Upgraded
instruments are now needed. Essential to keep
a core capability even if exceedences are very
rare.

•

Co‐location of CO2 observations with air quality
may assist in emissions estimates.

•

Improved speciation of PM would contribute to
evidential requirements in many areas of air
quality research and health.

Dual uses of compliance networks
The network, and its infrastructure, may
help support future national evidential
needs, examples may include:
•
•
•
•
•
•
•
•
•

Fracking
CCS
New materials
Biosecurity
Security/defense monitoring
Volcanic events
Industrial accidents
Airborne disease
National events
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Summary
AQEG believes that Defra air quality compliance networks support
a wide range of evidential activities beyond its core reporting
function. This ‘true value’ may not have been clear to
Government.
• Any valuation of the compliance networks should consider the
full range of outputs, users and potential uses.
• It underpins Defra assessment of policy and the effectiveness of
mitigation measures.
• It is fundamental to enabling UK epidemiology and health effects
studies.
• It supports a diverse range of academic research, with hundreds
of quantifiable outputs as papers.
• It supports business and growth through the consulting and
planning processes
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Summary
Whilst funding is limited, relatively small changes to how the
networks are operated may increase evidential value to data
users.
•Investments in enhanced data analysis tools will increase the range of
potential users.
•Improved urban meteorological data may increase the value of urban air
quality observations.
•Further clustering of observations in supersites, and the expansion of
supersites outside of London is likely to enhance evidential value for research.
•Upgrading of certain key instruments, speedy fault identification, an increase
in PM speciation and higher frequency data recording are likely to have a major
impact on health and research evidence.
•Improved visibility of the network infrastructure and its capabilities may open
up new dual‐use evidential applications for Government.
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