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Environment, Climate Change and Land Reform Committee  
  

31st Meeting, 2017 (Session 5) 
  

Tuesday 5 December 2017  
  

Inquiry into Air Quality in Scotland 
 

Background 
 
1. In July 2017, the Committee launched its inquiry into air quality in 
Scotland. This stemmed from earlier work the Committee had done into air 
quality, including an evidence session with experts and stakeholders in May 
2017 where it considered the scale of the issue of air quality in Scotland and 
the robustness of Scottish plans to tackle this. 
 
2. The inquiry is focused on assessing the effectiveness of the Clean Air 
for Scotland Strategy (CAFS) in addressing air quality issues in Scotland. 
Since the strategy was launched, the EU has introduced a new directive to 
reduce air pollution and there has been a High Court judgement in relation to 
the adequacy of the UK response. The Scottish Government published the 
2016 CAFS Progress Report in June 2017. 
 
3. The Committee wants to explore whether Scotland is doing all that it 
can to tackle toxic gases and how this fits into the overall plans to cut pollution 
within the UK and EU. 
 
4. The Committee’s call for written evidence ran during July and August 
2017 and received over 50 submissions. Based on this written evidence, at its 
meeting on 26 September 2017 the Committee agreed a series of formal 
evidence sessions, as well as a visit to St John’s Road in Corstorphine, which 
is one of the most polluted streets in Scotland. This visit took place on 
Tuesday 24 October and allowed the Committee to explore the impact of poor 
air quality on children, the elderly and residents in the surrounding area. 
 
5. After the Committee launched the inquiry the Scottish Government 
published its Programme for Government for 2017-18 which outlines a 
number of actions in relation to air quality, including: 
 

 creating a Low Emissions Zone (LEZ) in one city by the end of 2018; 

 working with local authorities to introduce LEZs into Scotland’s four 
biggest cities by 2020, and into all Air Quality Management Areas, 
where the National Low Emission Framework (NLEF) appraisals 
advocate such mitigation, by 2023; 

 establishing an Air Quality Fund to support local authorities with Air 
Quality Management Areas to deliver transport-based mitigation as 
identified by the NLEF; and 

http://www.parliament.scot/parliamentarybusiness/CurrentCommittees/105527.aspx
http://www.parliament.scot/parliamentarybusiness/CurrentCommittees/105527.aspx
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=10923
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=10923
http://www.scottishairquality.co.uk/air-quality/CAFS
http://www.scottishairquality.co.uk/air-quality/CAFS
http://www.gov.scot/Resource/0052/00521031.pdf
http://www.parliament.scot/parliamentarybusiness/CurrentCommittees/105533.aspx
http://www.parliament.scot/S5_Environment/Minutes/20170926_Minutes.pdf
http://www.gov.scot/Resource/0052/00524214.pdf
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 working with the commercial and bus sectors, the Energy Saving Trust 
and the Low Carbon Vehicle Partnership to establish an Engine 
Retrofitting Centre in Scotland to support the delivery of LEZs. 
 

6. The Committee subsequently wrote to the Cabinet Secretary for 
Environment, Climate Change and Land Reform to request more details on 
the Scottish Government’s work in relation to the proposed LEZs. The Cabinet 
Secretary responded on 25 October 2017. 
 
7. The Public Petitions Committee (PPC) also recently considered petition 
PE1607 on congestion charging in major Scottish cities. While the PPC 
agreed to close the petition, it did however agree to make the ECCLR 
Committee aware of the petition in relation to its air quality inquiry. 
 
Previous evidence sessions 
 

8. At its meeting on Tuesday 31 October the Committee heard from the 
Scottish Environment Protection Agency, the Royal Town Planning Institute 
Scotland and Transport Scotland. The session focused on the policy 
coherence required for making a step change in air quality in Scotland. The 
Greater London Authority, which was unable to attend this meeting, has 
provided a written submission (see Annexe A).  SEPA sent a supplementary 
written submission, following on from the Committee’s evidence session on 31 
October (see Annexe B). 
 
9. On Tuesday 7 November the Committee concentrated on the transport 
challenges behind emissions and congestion in relation to Scotland’s road. It 
therefore heard from the Confederation of Passenger Transport UK, the 
Freight Transport Association, Sustrans and Transform Scotland. 
 
10. At its third of four evidence sessions on the inquiry, on Tuesday 14 
November, the Committee focused on other potential causes of air pollution 
and took evidence from Glasgow City Council, NERC Centre for Ecology & 
Hydrology, Ricardo Energy & Environment, Royal Environmental Health 
Institute of Scotland and the Stove Industry Alliance 
 
Purpose of today’s session 
 
11. The Committee will conclude its evidence taking on the inquiry with a 
joint meeting with the Cabinet Secretary for Environment, Climate Change 
and Land Reform and the Minister for Transport and Islands. 
 
Clerks 
Environment, Climate Change and Land Reform Committee 
 
 
 
 
 

http://www.parliament.scot/S5_Environment/Inquiries/20171005_Conv_to_CS_re_Air_Quality_Inquiry.pdf
http://www.parliament.scot/S5_Environment/Inquiries/20171005_Conv_to_CS_re_Air_Quality_Inquiry.pdf
http://www.parliament.scot/S5_Environment/Inquiries/20171025_CS_to_GD_LEZ.pdf
http://www.parliament.scot/GettingInvolved/Petitions/CongestionCharging
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=11170
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=11189
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=11203
http://www.parliament.scot/parliamentarybusiness/report.aspx?r=11203
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Annexe A 
 

Environment, Climate Change and Land Reform Committee 
 

Inquiry into air quality in Scotland 
 

Written submission from the Greater London Authority and Transport 
for London 

   
What would you describe as the biggest challenges to successfully 
implementing the Low Emission Zone (LEZ)? 
 
As the first scheme of its kind in the UK, the biggest challenge from TfL and 
the Mayor’s perspective was ensuring the correct legal framework and 
enforcement infrastructure was in place to allow us to implement and manage 
the LEZ. As such, a number of different legal options were considered, each 
with their own costs and benefits. The option chosen was to implement a 
charging scheme, similar in nature to the existing Congestion Charging 
scheme. This option utilised the power of the Mayor, under Schedule 23 of the 
GLA Act 1999, to implement the LEZ by way of a Scheme Order.  
 
There were also a number of technical challenges around the infrastructure 
necessary to manage and enforce the scheme, such as building a database 
of compliant vehicles registered in the UK using information from a number of 
different sources, and a process for operators of non-UK vehicles to register 
the compliance of their vehicles with TfL.  
 
One particular challenge involved working closely with the DfT to design and 
agree the size, type and placement of the entirely new road signs that were 
required. Now that such signage is agreed it can be used by other authorities 
in England and Wales, as well as in Scotland subject to appropriate 
approvals.  
 
In Scotland, it is hoped that an LEZ will be in place in a Scottish city by 
the end of 2018. Is 14 months adequate to ensure that it is fit for purpose 
and functions properly? 
 
In our experience it is possible to implement a scheme in this timeframe. 
Excluding the revision of the Mayor’s Transport and Air Quality Strategies, it 
took about a year and half to implement the Low Emission Zone in London.  
It should be noted that the LEZ covers the whole of the Greater London area 
and therefore requires a large infrastructure of cameras and road signs to 
ensure it can be properly managed. London benefited from being able to 
‘piggy-back’ on the existing camera network and back-office system used by 
the Congestion Charge, which had been in place since February 2003.  
The Congestion Charge took around two years to implement. Using the 
Congestion Charge back-office and camera infrastructure, it took Transport 
for London a little over eight months to implement the T-charge (following final 
approval of the scheme by the Mayor).  
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How much time were operators and owners of the vehicles covered by 
the LEZ given to comply with its introduction?  
 
A first stage period of public and stakeholder consultation took place between 
January and April 2006 on Revisions to the Mayor’s Transport & Air Quality 
Strategies to allow for a London LEZ.  This consultation was on the principle 
of a LEZ scheme. The findings were reported to the then Mayor in July 2006.  
This led to a second phase of consultation on detailed scheme proposals (as 
set out in the Scheme Order). The Scheme Order sets out the details of the 
Scheme, specifying and defining the vehicles to be included in the proposed 
LEZ, the vehicle emission standards, vehicles which could be eligible to apply 
for a 100% discount, the proposed LEZ boundary and the level of the daily 
charge and penalty charge. This consultation stage ended early February 
2007 with a report being prepared by TfL for the Mayor to allow him to make a 
final decision on whether or not to confirm the Scheme Order (with or without 
changes) in May 2007. 
 
We started communicating from June 2007 using an extensive multi media 
campaign including local and national press, an extensive print and poster 
campaign and key partnership working encouraging third parties to cascade 
information to their customers and members. The first phase of the scheme 
was introduced in February 2008.  
 
As the LEZ was introduced in phases, some vehicle owners had more time to 
prepare than others depending on when they were affected by the new LEZ 
emissions standards. The table below shows how some vehicle owners had 
less than a year to prepare whereas others had significantly longer. 
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Whether air quality has improved in London since the introduction of its 
Air Quality Strategy in 2010? Which policies in particular have been the 
most successful, and what have the key barriers been e.g. technical, or 
stakeholder opposition? 
 
Monitored air pollution trends 
 
On average, based on analysis of monitoring data provided by the London Air 
Quality Network (LAQN) across London the following pollution trends are 
observed: 
 

 NO2 concentrations continue to fall in London, with the greatest 
reductions being observed at roadside sites in Inner, where pollution 
concentrations are significant higher, on average, that outer London. 
Current trends analysis indicated concentrations are reducing by about 
4% each year.  Historically NO2 concentrations in London remained 
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flat or broadly increasing until about 2008/9 but are now consistently 
improving year on year. 

 

 Reductions of NO2 concentrations at background sites and outer 
roadside sites also continue to be observed.  Recent trends suggest 
that on average, concentrations at roadside site in outer London are 
now slightly lower than inner London background concentrations. 

 

 Concentrations at roadside sites in inner London are still well above the 
legal limits for NO2 and continue policy intervention is required to 
reduce concentrations further. 
 

 NOx concentrations are continuing reduce across London, although the 
reduction in NOx at roadside sites in Inner London is less than for NO2 
concentrations.  TfL will be investigating the further trends in NOx and 
NO2 concentrations to help understand the reasons for variations in 
trends. 
 

 PM10 concentrations in London have reduced significantly over the 
years.  These reductions have continued across London, however from 
2015 onwards the average trends suggest that PM10 concentrations in 
Inner London are increasing somewhat.   The reasons for these may 
be related to weather conditions but also may in part be due to 
increases in the use of solid fuel burning in some areas.   
 

 Similarly to PM10, concentrations for PM2.5 have been reducing for a 
number of years, but recent trends analysis suggest that the reductions 
are now starting to level off in Inner London.   

 
Further research is required to understand the underlying reasons for 
increasing PM10 and PM2.5 in Inner London. 

 
Trends at individual sites will vary, and some sites will go up and some with 
go down, however, overall, grouping sites together to represent Inner and 
Outer London, allow more general trends for London to represented. 
 
Understanding emission sources in London 
 
In London we estimate about half of emissions come from road transport 
sources; the other half broadly come from non-transport sources like 
construction, buildings and the river. The Mayor’s existing powers are 
strongest in relation to road transport and thus much of our effort has focused 
on these sources.  
 
With road transport, the key issue has been emissions from diesel vehicles 
and the failure of previous Euro standards to effectively tackle diesel NOx 
emissions on road. This has meant that concentrations of this pollutant have 
not fallen as fast as they should have done.  
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However a distinction needs to be drawn between NOx and PM10 reduction 
proposals. For example the age limits on taxis and PHVs (15 years and 10 
years respectively) and the strengthening of the London wide LEZ from Euro 
3 to Euro 4 in 2012 were introduced to tackle PM10 emissions.  
 
The Euro VI standard is proving more successful in reducing on road NOx, 
particularly from heavy vehicles, meaning that future policies restricting older 
vehicles can successfully tackle both pollutants. Some issues remain with the 
Euro 6 standard for light diesel vehicles, and this is discussed further below.  
 
A programme of DPF and SCR retrofit in 2013 was successfully installed on 
900 Euro III buses to tackle both pollutants (NOx and PM). The most recent 
trials on bus SCR systems are showing up to 95 percent reduction in NOx on 
road. In the medium to long term we are looking to phase out diesel entirely 
and move to a fully zero emission bus fleet. 
 
We are setting a requirement for all single decker buses in central London to 
be hydrogen or electric from 2020 and we are currently trialling range 
extended and fulling electric double decker buses. We are planning an 
entirely zero emission bus fleet by 2037 at the latest.  
 
Amongst stakeholders there has been some concern amongst some freight 
and coach organisations to implementation of the T-Charge and the LEZ. 
However generally there has been overwhelming public support for proposals, 
including from most business organisations who can see the benefits of 
cleaner air in attracting staff and customers. 
 
What technical innovations have been trialled in London, and how does 
their performance in reducing air pollution compare to e.g. behaviour 
change through promoting active travel? 
 
We have undertaken a range of technology trials with our bus fleet on the 
most effective way to reduce emissions as well as trialling wireless charging, 
hydrogen and electric buses. As discussed this has seen a 95 per cent 
reduction in NOx from these buses.  A range of innovative air quality solutions 
has been trialled through the Mayor’s Air Quality Fund to tackle air pollution at 
specific hotspot locations through, for example anti idling campaigns, school 
campaigns and green infrastructure. It is not possible to make general 
statements directly comparing the effectiveness of differing approaches to 
reducing air pollution. A combination of behaviour change, technology and 
regulation is needed to reduce air pollution. 
 
The Mayor has set an ambitious mode share target for 80 per cent of journeys 
to be undertaken by foot, bike or public transport by 2041, up from 64 per cent 
today. It is not possible to disaggregate the direct emissions impact of 
individual behaviour change programmes at a City wide level. However the 
generalised shift away from private car use towards walking, cycling and 
public transport in London has contributed to the reduction in emissions 
mentioned above. With tyre and brake wear forming approximately 75 per 
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cent of road transport PM emissions, this is vital to reducing emissions from 
this source in particular.  
 
Whether the GLA is satisfied that the data available for London’s Clean 
Vehicle Checker is robust, given recent investigations into the veracity 
of official estimates of vehicle emissions? How might the real world 
performance of vehicles be better analysed? 
 
The Mayor’s Cleaner Vehicle Checker uses on-road test data captured by 
Emissions Analytics Limited, an independent vehicle testing company, using 
Portable Emissions Measurement System (PEMS) equipment. Emissions 
Analytics has developed a database of ‘real-world’ emissions from a wide 
range of vehicles sold in the UK, France and European countries.  
  
A recent academic report commissioned by ‘Allow Independent Road-testing’ 
(AIR, www.allowair.org), and conducted by Imperial College London, 
compares PEMS testing done by Emissions Analytics to PEMS tests for the 
same vehicle models from other organisations including the Department for 
Transport. The report finds that Emissions Analytics methodology is robust 
and fit for purpose, and in most instances comparable to the official ‘Real 
Driving Emissions’ (RDE) type approval tests that need to be undertaken by 
manufacturers. The report also finds that in a number of technical areas 
Emissions Analytics testing may actually be more representative of real world 
driving than the RDE type approval test. 
  
Given the dependence on driving style, this report indicates the Emissions 
Analytics results provide a very good indication as to the real world emissions 
of a new car. The report can be found here: 
 https://drive.google.com/open?id=0B5x9Ob3Plcc3ajc5U2pNaGJrWVk.  
 
The GLA are also working in partnership with the TRUE Initiative to gather 
data from roadside emissions testing in London to develop a ‘Used Vehicle 
Checker.’ The TRUE Initiative is a group of experts and interested parties, 
including the FIA Foundation and ICCT(International Council on Clean 
Transportation), which tries to show the gap between emissions tested in real-
world conditions rather than in labs.  
 
Is London using the data it records from the LEZ and T-Charge which 
might be shared with other groups or agencies to better underpin future 
modelling? 
 
We share data with Defra and with the CAZ cities in England. Much of the 
research and survey works that has been developed by London has 
underpinned some of Defra modelling. TfL has met with different authorities to 
provide insight and advice on development of LEZ type measures and is 
active on work groups set up for CAZ cities. TfL are happy to meet with 
counterparts in Scottish cities to discuss further cooperation and collaboration. 
 

http://www.allowair.org/
https://drive.google.com/open?id=0B5x9Ob3Plcc3ajc5U2pNaGJrWVk
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What recommendations for change are likely from the air quality audits 
the GLA is carrying out at 50 primary schools? Also, are pupils and 
parents being involved in these audits? 
 
The Mayor is offering 50 primary schools in highly polluted areas the chance 
to have an air quality audit. These audits will give primary schools expert 
advice on how to improve the air school children breathe. 
 
The focus of the recommendations will be on interventions that will reduce 
emissions or exposure to emissions. Audit recommendations could include: 
 

 moving school entrances and play areas to reduce exposure to busy 
roads; 

 

 'no engine idling' schemes to reduce harmful emissions during the 
school run; 

 

 looking at the school estate to minimise emissions from boilers, 
kitchens and other sources; 

 

 changes to local roads, including improved road layouts, restricting 
the most polluting vehicles around schools and pedestrianisation 
around school entrances;  

 

 'green infrastructure' such as ‘barrier bushes’ along busy roads and in 
playgrounds to ‘block’ out toxic fumes; and  

 

 encouraging walking and cycling through competitions, ‘walking 
buses’ with large groups of pupils walking together on pavements, 
plus improving cycle and walking routes. 

 
The engagement with primary schools to deliver this programme is taking a 
‘whole school’ approach whereby parents and school children have 
participated in the engagement activities with the aim of raising  awareness 
about the impact of exposure by school children to poor air quality. 
 
For your 12 Low Emission Bus Zones, has there been any evidence of 
less clean buses being moved to other parts of London? 
 
The intention behind the Low Emission Bus Zones is for all buses to be 
replaced or retrofitted rather than relocated to other parts of London. Due to a 
supplier delay there was a short term measure relocation of 30 buses on the 
first Low Emission Bus Zone in Putney. Controls are in place to ensure that 
this does not happen in the future. 
 
With the requirement for all new taxis licensed in London after 1 January 
2018 to be zero emission capable, what positives do the GLA hope 
might result from this and what challenges are you possibly facing from 
stakeholders surrounding this change? 
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Every licensed taxi is fully accessible for wheelchair users, so offers a vital 
travel option for passengers with accessibility needs or heavy luggage, or 
when public transport is not suitable. They are also designed specifically for 
London’s streets. As they are specialist vehicles, drivers have a limited choice 
of models.  
 
Unfortunately, current taxis are heavy diesel vehicles and we now know they 
are a significant contributor to poor air quality, particularly in central London. 
They were responsible for an estimated two per cent of total NOx, and four 
per cent of road transport NOx, in Greater London in 2013. In central London, 
they accounted for eight per cent of total NOx and 15 per cent of road 
transport NOx. 
 
This is why the Mayor is committed to supporting the trade by phasing out 
diesel vehicles and establishing the Capital’s taxi fleet as the greenest in the 
world. 
 
The new emissions requirement for taxis provided an opportunity for vehicle 
manufacturers to improve the existing features in taxis or for new 
manufacturers to enter the London taxi market. As well as being ZEC the new 
taxi that has been developed by the London Electric Vehicle Company 
(LEVC) also includes a number of other features including a front facing 
wheelchair space, phone charging facilities and USB ports. A conversion of 
Nissan e-NV200 is also being undertaken by a company called Dynamo 
which will provide London taxi drivers with a new choice of vehicle.  
 
There has been concern about the cost of the new taxis however, through 
Transport for London funding of up to £12,500 is available to support drivers 
who purchase a ZEC taxi.  
 
The taxi trade has embraced the switch to ZEC, in part because cleaning up 
London’s air will make a noticeable difference for taxi drivers who are 
exposed to the toxic emissions for long periods each day.  
 
Supporting infrastructure has been the one key area where the taxi and 
private hire trades have expressed concern. Transport for London is 
delivering 150 rapid charge points by 2019 of which 90 will be for the sole use 
of the taxi trade. This is based on detailed modelling and research into the 
driving and working patterns of taxi drivers. However, the taxi and private hire 
trades want a greater number of charge points will be required than is 
presently proposed. We are working with the trades to reassure them that 
enough charging infrastructure will be provided for their needs, and keep the 
overall number of charging points needed under review. There have been a 
number of challenges faced when trying to install rapid chargers including 
ensuring that there is a sufficient power supply, getting planning agreement 
from local authorities and finding suitable locations. 
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What are GLA’s hopes for how the newly introduced T-Charge will help 
build on what has already been done with LEZs? How might the Ultra 
Low Emission Zone expand on this? 
 

The T-Charge is a key plank in the Mayor’s ambitious programme to reduce 
air pollution from Transport. To the best of our knowledge it sets the most 
stringent emissions standards of any city worldwide. It is also the first 
emissions restriction in the country that includes cars.  It’s also a key 
precursor to the even more ambitious Ultra Low Emission Zone, preparing 
Londoners, raising awareness and accelerating behaviour change and vehicle 
replacement.  

The ULEZ will replace the T-Charge from April 2019 and set a significantly 
more stringent emissions limit for diesel vehicles, apply 24/7 and have fewer 
discounts and exemptions available. We estimate that this will lead to a 20 per 
cent reduction in Londonwide road transport NOx emissions in 2020 and 
nearly a 30 per cent reduction by 2021.  
 
Whilst the LEZ has proved an effective deterrent against the older, more PM 
polluting heavy vehicles, there is a need to strengthen the standard to match 
the ULEZ standard (Euro VI for diesel vehicles). We are currently consulting 
(from 30 November 2017 – 26 February 2018) on proposals to change the 
LEZ standard as well as expand the ULEZ. From 2020, the standard for 
heavy vehicles would change from a Euro IV standard for PM, to a Euro VI 
standard for both NOx and PM.  
We are also consulting on an expansion of the ULEZ to an area roughly 18 
times the size of the current ULEZ in 2021. This would apply the ULEZ 
standards to all cars, vans and motorcycles (Heavy vehicles being managed 
by the stronger LEZ which will also use the ULEZ standard).  
We estimate that the combined impact of the LEZ and ULEZ changes in 2021 
would be a 28 percent reduction in NOx emissions London wide, a 77 per 
cent reduction in people living in areas exceeding legal limits and a 71 percent 
reduction in schools in areas exceeding legal air pollution limit 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Evidence from SEPA on Air Quality in Scotland 

During the evidence session of 31 October SEPA agreed to provide further 
information relating to SEPA objections to local development plans in relation to 
air quality concerns, a traffic management scheme proposed for the A75 in 
Dumfries and Galloway, outputs of the National Modelling Framework (NMF) 
and detail of the process for local authorities requesting the use of SEPA's 
mobile air quality monitoring equipment.  

Please find this supplementary evidence attached. As a public body committed to 
openness and transparency, SEPA feels it is appropriate that this response be 
placed on the public record. 

1 SEPA objections to local development plans in relation to air quality 
concerns 

SEPA has objected to several Local Development Plans (LDPs), Strategic 
Development Plans (SDPs) and also appeared to give evidence at planning 
inquiries. However, these objections have been due to a refusal by a local authority 
to adopt a generic air quality policy or Supplementary Planning Guidance (SPG) and 
other relevant guidance on air quality but not for specific aspects such as a housing 
allocation or a transport development. 

2 Traffic Management Scheme proposed for the A75 in Dumfries and 
Galloway 

SEPA is aware of the A75 traffic management scheme for the villages of Springholm 
and Crocketford but it is not a matter for which a formal consultation on the 
proposals would have been received from Dumfries and Galloway Council in respect 
of local air quality.  

Dumfries and Galloway Council have reported that “No road traffic sources relevant 
with respect to air quality in Dumfries and Galloway have been identified in the 2016 
reporting year that may significantly change traffic flows.” and “no other transport 
sources relevant with respect to air quality in Dumfries and Galloway have been 
identified in the 2016 LAQM (Local Air Quality Management) APR (Annual Progress 
Report) reporting year.”  

This being the case, SEPA cannot comment on the traffic management proposals 
and potential impacts on air quality at this time. Dumfries and Galloway Council and 
Transport Scotland may be better placed to provide information concerning any 
potential change in emissions in the local area as a consequence of the scheme. 

3 Additional information on the outputs of the National Modelling 
Framework (NMF) 

As discussed at the evidence session SEPA has been conducting work for the 
National Modelling Framework (NMF) to provide the evidence required for the 
Scottish Government commitment of implementation of Low Emissions Zones 
(LEZs) in Scotland’s four largest cities (Glasgow, Edinburgh, Dundee and Aberdeen) 
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and also underpin the objectives contained within the Cleaner Air for Scotland 
(CAFS) Strategy. 
 
SEPA has provided three documents which may be of interest to the Committee on 
the current status of the work under the NMF; briefing on the progress of the NMF, 
interim findings on modelling carried out in Glasgow and a paper on model outputs 
and scenario-testing, as attachments to this document. The attached documents are 
as follows: 
 

 170929 (CG) CAFS GG NMF briefing_September 2017; 
 170929 City Model outputs_CAFS GG Meeting 29 Sept; and 
 Interim Report for Glasgow Council Committee (31 August 2017). 

 
The air quality modelling work for Glasgow is currently at the most advanced stage 
and similar reports will be produced for the other three cities as work progresses. 
 
4 Detail of the process for local authorities requesting the use of SEPA's 
mobile air quality monitoring equipment 
 
SEPA conducts air quality monitoring in relation to regulated activities and in 
response to environmental incidents and large-scale industrial accidents (AHER – 
Airborne Hazard Emergency Response). Recent examples include: dust monitoring 
in the vicinity of the Longannet fly ash lagoons; PM10 monitoring on behalf of the City 
of Edinburgh Council adjacent to a poultry farm where there were concerns over 
compliance with Air Quality Objectives.  SEPA regularly works with local authority 
partners in these incidents. Both equipment and staff resource are limited by the 
ongoing air quality monitoring work SEPA is in the process of conducting and that 
which is planned in advance. Individual projects or areas of work are assessed on a 
case-by-case basis but every effort is made to meet demands.  

 
SEPA continues to improve and maintain air quality monitoring equipment through 
capital purchasing and maintenance and there may be opportunities for local 
authorities to request SEPA input in future air quality monitoring initiatives.  
 
With regards to monitoring outside schools, SEPA helped develop a “Learn about 
Air” website (link) to support science and geography elements of the Curriculum for 
Excellence in both primary and secondary schools. As well as providing educational 
material for teachers to use, there are details of experiments young people can 
undertake within the school laboratories. There is also an applied experiment 
providing indicative measures of air quality in the vicinity of schools.  This is 
undertaken by schools requesting one of a limited number of basic “informative air 
sensors” that pupils can install outside their school which measures indicative 
patterns of air pollution from traffic (link); e.g. increases in pollution levels during the 
school run, lower levels over weekends. This low cost air sensor technology is 
‘informative’ and useful for considering air pollution trends only at present.  
 
 
SEPA, 29 November 2017 
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Introduction 

Cleaner Air for Scotland 
The Scottish Government’s Cleaner Air for Scotland (CAFS) strategy provides a clear route for local 
authorities and partner organisations to work together to improve air pollution further to achieve Scotland’s 
legal responsibilities. The strategy sets out a series of actions across a range of policy areas, whilst 
introducing a number of new initiatives, including the National Modelling Framework (NMF).  

The NMF is intended to provide a significant proportion of the quantitative evidence to support local 
authorities through the decision making process for the proposal of Low Emission Zones. The NMF sets out a 
coordinated approach with respect to: 

• the collection of detailed traffic data in the city area; 
• developing of standardised air quality modelling approach; 
• post modelling analysis; and  
• the development of visual and analytical appraisal tools for action scenario testing. 

 
The NMF helps to ensure that the evidence, analysis and decision making is consistent across Scotland, and 
is fit and robust for the forthcoming National Low Emissions Framework (NLEF) process, even though 
transport issues and sources of emissions differ between geographical areas. The local NMF provides the 
ability to analyse individual vehicle classes across the transport fleet, assessing their relevant contributions 
to local air quality. 

Air Quality in Scotland 
Scotland has achieved progressively cleaner air over recent years through increasingly strict control of 
industrial emissions, tighter fuel and emissions standards for road vehicles and control of smoke from 
domestic premises. However, even at today’s lower levels, air pollution still harms human health and the 
environment. Poor air quality can be a significant factor to local health inequalities, affecting the more 
vulnerable members of the population disproportionately, such as people who are very young, elderly, those 
with pre-existing medical conditions, and those living in urban areas and deprived circumstances. 

Despite the actions of local authorities across Scotland, there are still areas where we are still not fully 
compliant with EU and Scottish legal requirements for air quality. As a result, the number of designated Air 
Quality Management Areas (AQMAs) for poor air quality has continued to rise. There are many reasons for 
non-compliance with legal Objectives, these can include: 

• an increase in the national diesel fleet over the last decade; 
• an increase in the total number of vehicles on our roads; 
• a disparity in real-world emissions from vehicle engines; 
• local topography and spatial planning of urban areas creating street canyons, which can trap air 

pollution close to ground level; 
• limited integration of air quality with other local/national policies related to transport, climate 

change and planning; and 
• The influx of transboundary pollution from emission sources out with the UK. 

The key aims of reducing air pollution are to protect human health and eliminate health inequalities, in 
addition to improving the quality of places and habitats in the wider environment. 
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Glasgow – Development of a Low Emission Zone 

Glasgow NMF Group 
As part of implementing the NMF, Glasgow City Council chairs the Glasgow NMF Working Group that 
includes transport and environmental officers and representatives from Scottish Environment Protection 
Agency, Transport Scotland and Strathclyde Partnership for Transport. The group have been responsible for 
coordinating the collection of traffic data, creating the modelling parameters and development and testing 
of the various LEZ scenarios.  

 

Air Quality in Glasgow  
Glasgow City Council has three Air Quality Management Areas (AQMA) declared for Nitrogen Dioxide (NO2) 
across the city, including Byres Road, Parkhead Cross and the City Centre. The whole of the city was 
previously an AQMA for the daily and annual mean Particulate (PM10) Objectives. However, improvements in 
PM10 levels led to this AQMA being revoked in 2016. Similarly, long term monitoring of NO2 within the 
Parkhead Cross AQMA has shown compliance with the Objectives and this AQMA is expected to be revoked 
this year. Therefore for the purpose of the NMF work, the areas of concern cover both the City Centre and 
Byres Road/Dumbarton Road AQMAs. 

City Centre Air Quality Management 
Area  
The city centre AQMA is loosely bound by the 
M8 motorway to the west and north (with slight 
protrusions at North Street and Royston Road), 
by High Street and Saltmarket to the east and by 
the river Clyde to the south. This area was 
declared an AQMA in 2004 in respect of the 
annual mean NO2 Objective and then amended 
to include NO2 hourly mean Objective in 2012. 
In 2007 the AQMA was extended in respect of 
the annual mean PM10 Objective. 

  

Byres Road and Dumbarton Road 
Air Quality Management Area  
The Byres Road and Dumbarton Road AQMA 
stretches down Byres Road from the junction at 
Great Western Road and west along Dumbarton 
Road to Thornwood Drive roundabout. This area 
was declared an AQMA in 2007 in respect of the 
annual mean NO2 Objective. In 2012 the area 
covered by this AQMA was extended 
northwards along Queen Margaret Drive to the 
junction with Oban Drive. 

SEPA are working with Glasgow City Council and other partners looking at the 
evidence for considering a Low Emission Zone for the city. 
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Monitoring Data 
Glasgow City Council operates an extensive monitoring network across the city to measure ambient levels of 
air pollutants. The network consists of twelve automatic monitoring stations that measure a variety of air 
pollutants including NO2, SO2 and Particulates (PM2.5 and PM10).  

The council also operates an extensive 
network of passive diffusion tubes 
measuring NO2 levels at over 100 sites 
around the city. The NO2 diffusion tubes 
represent a simple, effective and low 
cost method of monitoring ambient 
annual mean NO2 concentrations across 
a large number of locations.  

The automatic network has shown that 
air quality is improving over the city 
area, whilst the city centre is still 
showing levels of exceedance in NO2. At the same time the Diffusion Tube network illustrates that the 
exceedances are become more constrained to within the city centre area. This relates clearly to the 
topography of the area and the level of traffic found within the city centre.   

 

 

The focus for air quality improvement is within the Glasgow City Centre AQMA, 
with attention towards traffic sources of NO2. 

2010 2011 2012 2013 2014 2015
Glasgow Great Western Road 31 31
Glasgow High Street 32
Glasgow Burgher St. 35 34 28 27 27
Glasgow Dumbarton Road 46 38 41
Glasgow City Chambers 49 50
Glasgow Centre 44 34 32
Glasgow Kerbside 84 72 72 67 68 60
Glasgow Anderston 38 36 33 28 18
Glasgow Byres Road 47 42 39 44 41 38
Glasgow Battlefield Road 30 26
Glasgow Townhead 33 26 26

Annual mean concentration (µg m-3)Site name
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Glasgow’s Air Quality Action Plans 
Glasgow City Council published its first Air Quality Action Plan (AQAP) in 2004 in respect of the City Centre 
AQMA. This AQAP set out a series of measures to be taken to help reduce NO2 levels within the AQMA. In 
2009 Glasgow City Council produced its second AQAP. This plan detailed updated measures to help reduce 
NO2 levels and address the new AQMAs at Byres Rd and Parkhead Cross. Measures contained within the 
AQAPs include; 

• Vehicle emissions testing 
• Actions on unnecessary vehicle idling 
• Council workplace travel plan 
• Planning guidance 
• Promotion of car clubs 
• Low Emission zone feasibility study 
 

While NO2 levels have been reducing within Glasgow, progress has not been as swift as expected and in 2015 
the Scottish Government produced CAFS with the intention of achieving compliance with air quality 
objectives within a quicker timescale. 
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Modelling Methodology 

Technical Summary of the Model 
The model used in Glasgow is ADMS-Urban – a system that is used around the world for modelling all 
aspects of air pollution across large urban areas. The model can simulate details on a range of scales, from 
the street-scale to city-wide scale, and account for the full range of pollution sources including traffic. The 
model includes an advanced description of meteorology, including vertical changes in wind speed to allow 
for detailed characterisation of atmospheric turbulence and stability. The model includes the effect of 
buildings on dispersion and the mixing of pollution induced by vehicles. It also includes the effect of chemical 
reactions on pollutant concentrations.  

The Model Build  
The ADMS model for Glasgow is built by quantifying emissions of Nitrogen Oxides (NOX) and NO2 from a 
range of sources. Emissions from major roads are defined explicitly in the model based on traffic-count data, 
as described below. Other sources of pollution in the model include industrial combustion, domestic heating 
and minor roads. Emissions from these sources are small compared to major roads and are therefore not 
defined explicitly. Instead, their emissions are summed and represented by pollution ‘grids’ (1km2). Finally, 
some pollution in the city has been transported from outside of the region. These sources are represented in 
the model by ‘background’ measurements of pollution taken from a rural monitoring station. 

The model includes accurate dimensions of city streets which were derived using GIS. This includes the width 
and height of each road, as well as the width and height of the street ‘canyon’, as created by the surrounding 
buildings. This means the model can reproduce the ‘trapping’ of pollutants within some narrow streets. 

The model uses hourly meteorological data from the Met Office station at Glasgow Bishopton. This data is 
used to calculate how well traffic pollution is mixed and transported within and across the city. 

Glasgow Traffic Data

 

Detailed traffic data was collected in 2016 at the points shown below. Data from the red and green markers 
were processed to give 
Annual Average Daily Flow 
– i.e. the typical number of 
vehicles driving along each 
road section during a 24-
hour period. The data also 
provides detailed traffic 
composition, so that 
vehicles can be classified 
into 11 different categories 
– motorcycle, car, taxi, 
light-goods vehicle, 
bus/coach and 6 different 
types of heavy-goods 
vehicle. The blue markers provided a smaller amount of very detailed data, by collecting the number-plates 
of vehicles which can be linked to the DVLA database. 

Detailed traffic data was collected specifically for Glasgow to fully characterise 
the transport fleet for the model. 
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Modelling Outputs 
The model results below are predicted annual-mean concentrations of NO2 at points around the city, with 
the colour indicating whether they are above (red) or below (green) the annual-mean threshold of 40µgm-3. 
Some of these points correspond to monitoring stations, where the model concentration can be compared 
against an observed value. There are additional ’kerbside’ points along every road in the model, so that 
possible exceedances at other locations can be identified. 

 

 

Testing Model Sensitivity   
The sensitivity of model predictions has been explored by running the model many times while varying 
individual model parameters. 

Vehicle speed is defined in the model as an annual-average, and therefore 2 different speed scenarios have 
been considered. One of these is based on the speed limit of each road to simulate emissions from free-
flowing traffic. The second is based on a lower speed to account for the higher emissions expected around 
junctions and during periods of congestion. The results above are for the congested speed scenario. 

Levels of urban pollution vary substantially due to changes in the weather. A year when the wind-speed was 
higher than the long-term mean (e.g. 2015) results in lower roadside concentrations than in a less-windy 
year (e.g. 2016). To account for this variability, the model has been run with meteorology from 10 
consecutive years (2006 – 2016). 

The Model illustrates that much of the exceedances occur in the city centre and 
along key transport corridors.  
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Model against Observed Air Quality Data 
The data below shows modelled air-quality concentrations for 6 sites compared against the monitored value 
at these sites in 2015. Results are given for ‘congested speed’ and ‘speed limit’ scenarios, as described 
above. 

Agreement between 
modelled and monitored 
values is best at some 
sites for the congested 
speed and best for speed 
limits at other locations. 
It is reasonable for 
example that the average 
speed past the Kerbside 
monitor on Hope Street 
is substantially lower 
than on High Street. 

It is also possible that in some locations a lower vehicle speed compensates for other limitations of the 
model, by producing higher emissions than is realistic. For example, the model is unlikely to fully represent 
the trapping and build-up of pollutants within deep street canyons. 

The model underestimates around Central 
Station; therefore Computational Fluid 
Dynamic (CFD) models have been built to 
illustrate air flow around the very high canyon 
topography in the area, as this is something 
that will affect concentrations at ground level, 
which pollution dispersion models such as 
ADMS will struggle to predict accurately. The 
use of the CFD modelling is to simulate the 
movement and flow of gases along with the 
associated heat and mass transfer process. 
The CFD model does not represent the mass 
concentration of a pollutant, but allows us to 
illustrate potential dead zones or areas of 
high flush, that would perhaps be missed 
elsewhere.   

 

Modelled Source Apportionment 
The model can be used to estimate the contribution of each source to total pollution levels. At kerbside 
locations, the contribution from road traffic is up to 80%, with the remainder due to other sources and 
background pollution. The model can also be used to estimate which types of vehicles are the greatest 
contributors to the road-traffic component.  

Specialised models have been used to investigate more complex issues such as 
the street topography around central stations.  
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The detailed traffic count data that was undertaken for Glasgow has been linked to an emission database to 
highlight the relative importance of different vehicles types. On average in the city centre cars make up 
around 70% of vehicle flow, but contribute around 40% of emissions. Buses make up less than 10% of flows, 
but contribute around 30% of emissions. 

The streets marked in blue are those where buses are the greatest contributor to NO2 emissions. 

 

 

The NO2 contribution from different vehicles varies markedly between some city-centre streets. On the car 
dominated street, cars contribute over 60% of NO2 emissions. On the bus dominated street, buses 
contribute 50-60% of NO2 emissions, depending on the modelled vehicle speed.  

On bus dominated streets such as Hope Street, buses contribute around 70-80% of NOx emissions, which is 
higher than the corresponding NO2 contribution. This disparity is due to taxis which emit moderate levels of 
NO2, but only small levels of NOx. 

Within the car fleet there are large disparities between emissions levels from individual cars, most 
significantly between petrol and diesel engines. On the car dominated street shown, diesel cars contribute 
around 93% of NOX and 99% of NO2 with the remainder emitted from petrol engines.  

There is a clear link between areas of increased bus traffic and higher levels of 
city centre air pollution exceedances.  
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In 2015, just under 50% of all cars 
were diesel but contributed nearly all 
of the car NO2 emissions. It follows 
that the greatest reduction in 
emissions would be obtained by 
specifically targeting the diesel part of 
the fleet. 

The highest modelled kerbside 
concentrations are found in the city 
centre close to Central Station 
including on Renfield Street, Hope 
Street and St. Vincent Street, where 
monitoring data confirms exceedances 
of the NO2 air-quality standard. The 
model predicts widespread 
exceedances of the NO2 standard at 
the kerbside in these locations. 

On the bus-dominated street above 
where exceedances are modelled, 
there are 2,000 – 2,200 bus movements per day, contributing around 55% of NO2 emissions and around 80% 
of NOx emissions. There are many more car movements (approx. 4,000 on average) yet these contribute 
only 20% of NO2 emissions and less than 10% of NOx. 

Focusing initially on buses means that a large reduction in NO2 can therefore be achieved by affecting 
relatively few vehicles movements. Targeting the car fleet would affect more vehicle movement and deliver 
a smaller improvement. Cleaning up old buses that make repeated journeys into the city centre would make 
more of an impact than targeting old cars that are likely to make only single journeys. 

 

 

 

 

 

 

 

 

 

 

 

An initial focus on reducing emissions associated with bus movement through 
the city would achieve the quickest improvements in air quality.  
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Modelled LEZ Scenarios 
Emissions from most vehicle types including cars and buses have generally declined in recent years in line 
with increasingly stringent European emission standards – EURO classes. Declining emissions are associated 
with more efficient engines and more effective emission control technologies. The most modern engines 
meet EURO 6 standards for diesel cars/vans and EURO VI for buses/HGVs.  

Heavy-duty vehicles including buses can be ‘retro-fitted’ with emission control technologies so that older 
vehicles meet newer emission standards. This retrofit process cannot be applied to cars which means a car-
based LEZ could affect large numbers of vehicles. 

Scenario Testing 
The model can be used to estimate the potential improvement in air quality by removing or cleaning up part 
of the vehicle fleet. These traffic scenarios could be applied throughout the city or within a zone. Scenarios 
could include removing diesel vehicles, restricting buses to EURO VI emission standards or quantifying the 
effect of newer vehicles entering the fleet due to natural turnover. 

Two different zones have been considered initially as shown below. These zones cover the main bus 
corridors and include areas of modelled exceedance. 

 

The scenarios investigated so far have targeted buses, cars and LGVs: 

- All buses at EURO VI 
- All buses at EURO VI or retrofitted to EURO V 
- Diesel cars & LGVs restricted to EURO 6 
- Petrol cars & LGVS restricted to EURO 4 or newer 

The results below show some of these modelled scenarios, with the outputs compared against the locations 
of the automatic monitoring stations, although only the ‘Kerbside’ monitor is within the modelled LEZ. The 
first concentrations labelled ‘0’ is the modelled concentration with observed levels of traffic. In scenario 1, 
the total number of vehicles remains constant, but all buses meet EURO VI standards. Scenario 2 includes 
the bus changes but additionally all diesel cars and LGV meet EURO 6 standards and all petrol cars and LGVs 
meet EURO 4 standards. 
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The greatest improvement in NO2 concentration is achieved by cleaning the bus fleet, because buses are the 
greatest contributors to NO2 emissions at this location. There is a small additional improvement by targeting 
cars/LGVS too, although this would affect a substantial number of vehicles. 

 

For a traffic scenario to be effective it must take account of the emission contribution from different types of 
vehicle, which varies notably across the city. A scenario that focuses on streets around Central Station is 
most effective when targeting the oldest parts of the bus fleet.  In other parts of the city centre diesel cars 
become the most significant contributor and therefore must be considered alongside buses. 

An additional scenario considered the effect of reducing the number of cars from all roads. This did not 
target specific cars based on their age, EURO class or fuel type, but rather reduced the total volume in 10% 
increments. The chart below shows the modelled concentration at the location of the automatic monitors 
under this scenario. ‘90% of car fleet’ means that the number of cars has been reduced by 10%. 

 

It is notable that even substantial reductions in car numbers results in only modest reductions in NO2. A 
more significant change would be achieved by focusing on diesel cars. An additional and more detailed 
analysis of this scenario could use traffic modelling to consider the effect of changes on traffic flow and 
congestion. 

 

Greatest improvements in air quality are where buses are the greatest 
contributor and are at Euro 6 and/or retrofitted.  

Reducing the overall car fleet would have potential benefits on congestion and 
modest improvements to air quality.  
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Future Work 
 

Additional scenarios will be tested to include wider LEZ zones, such as the City Centre AQMA. It should be 
noted that most of the bus routes that go through the initial tested area extend out through the wider city 
and this will provide some added benefits to other streets. These benefits will be tested. It is recommended 
the changes to traffic fleets, i.e. through exclusion of cars or through softer measures to reduce the number 
of cars entering the city should be accompanied by detailed traffic models. The traffic scenario outputs from 
these models should be tested using the AQ model to ensure that such measures do not have an adverse 
effect on AQ in other parts of the city. The full assessment process for developing an LEZ should include all 
additional measures identified through any planned improvements that are linked to the City Deal or the 
Strategic Plans for the city centre. 
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Relationships between different model outputs and scenario testing within 
NMF city models and achieving LAQM compliance 
 
Introduction 
 
1. This position paper sets out the assessment process within the National 
Modelling Framework (NMF) air quality model. It identifies the difference between 
model outputs and scenario testing and the overall objective of achieving compliance 
with regard to exposure. The paper follows on from the discussions held by the 
CAFS Governance Group on the 17th May, 2017 (see Paper on - Relationships 
between Local Air Quality Management and EU air quality legislation and 
policy). 
 
Model Output Definitions 
 

 
2. Within the NMF air quality modelling outcomes there are two sources of 
monitoring data and two types of receptor locations to assess reductions in 
concentrations towards LAQM objective and Directive limit values: 

 Automatic Monitoring Stations: 
o Historical Years: Modelled concentrations are assessed against the 

measured levels for historical years at the site of the monitoring station 
to assess model performance using a range of statistics (due to the 
high temporal resolution of the monitored data) 

o Future Years: Future modelled concentrations are assessed at the site 
of the monitoring station to ensure that monitoring levels are predicted 
to be lower than both LAQM objectives and Directive limit values 

 Diffusion Tubes: 
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o Historical Years: Modelled concentrations at diffusion tube locations 
are assessed against monitored diffusion tube data to assess model 
performance 

o Future Years: Concentrations are modelled at the location of the 
diffusion tubes to assess the probability that they will comply with 
LAQM objectives in future 

 Residential receptors – The receptors are identified by the local authority as 
part of their LAQM requirements, where direct monitoring may not be taking 
place. Modelled concentrations are assessed for the predicted probability of 
compliance at these receptor locations (which can include building facades at 
appropriate heights), to assess against LAQM objectives. 

 Kerbside – The kerbside locations represent potentially the highest 
concentrations from the road source and are a useful way to assess 
predicted concentrations against emission reduction measures (e.g. LEZ 
scenarios or anticipated fleet turnover) at a relatively high spatial resolution. 
The kerbside locations offer a strong signal of the effectiveness of emission 
reduction measures, although due to the complexity of the road network 
compliance with LAQM objectives is not necessarily expected at all of these 
locations (see Table 1). 

 
 
Legal responsibility 
 
3. Local authorities, under the Environment Act 1995, are required to review and 
assess air quality in their administrative area against air pollution objectives under 
the LAQM regime. Although local authorities are not legally obliged to achieve the 
objectives by the required dates, they must demonstrate that they are doing all that 
is reasonably possible to work towards them. Authorities are expected to liaise with 
other relevant organisations when developing action plan measures, particularly in 
relation to pollution sources that are out-with their direct control. 
 
4. The Scottish Government is responsible for securing compliance with the 
Directive limit values by the required date (unless a time extension has been 
agreed). Local authorities have no legal responsibility in relation to the Directive. 
However, the work undertaken through the LAQM regime does contribute to actions 
being implemented by central government. 
 
Aim of the NMF in relation to LEZs  
 
5. CAFS sets out how the Scottish Government and its partners propose to 
reduce air pollution and fulfil Scotland’s legal responsibility in achieving the Directive 
limit values and working towards compliance with LAQM objectives.  
 
6. The NMF informed by robust traffic data, will provide modelled kerbside 
pollution concentrations that can be assigned to emissions across the fleet. The 
NMF will inform traffic-related actions through the NLEF appraisal process to reduce 
kerbside concentrations, and thus improve local air quality and minimise public 
exposure. Therefore, an LEZ should can be considered as a policy intervention 
which may contribute towards achieving the LAQM objectives, while also contributing 
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to the achievement of Directive compliance in conjunctions with central government 
actions (e.g. on trunk roads).  
 
Scope of Scenario Assessments 
 
7. Under LAQM, assessment is required in locations where members of the 
public are regularly present and there is exposure to the pollutant in question over 
the timescale for which the objective is defined.  The Directive requirements are 
slightly different and assessment is undertaken anywhere the public has access, 
irrespective of whether this is regular access.  The exceptions are workplaces which 
are covered by (reserved) health and safety legislation, locations with no fixed 
habitation, and road carriageways and central reservations (unless there is public 
access to the central reservation). 
 
8. Scenarios will be tested against annual mean kerbside concentrations, with 
the aim of achieving reductions at these locations whilst working towards compliance 
of the LAQM objective, which is assessed at the point of exposure (see Table 1). 
Kerbside locations represent some of the highest roadside concentrations and so it 
may not be possible to achieve full reductions to below the objective value across 
the entire modelled area whilst still achieving LAQM compliance. However the use of 
kerbside locations provides us with a standard approach for testing scenarios that 
goes beyond the LAQM compliance approach. Modelled scenarios will be assessed 
against predicted concentrations at the automatic monitoring stations and diffusion 
tube locations to ensure that compliance is achieved across future years and against 
a range of weather conditions.  
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*Table 1 – locations where LAQM objectives do and do not apply 
 

Averaging Period Objectives should apply at: Objectives should generally not 
apply at: 

Annual mean All locations where members 
of the public might be 
regularly exposed. Building 
façades of residential 
properties, schools, hospitals, 
care homes etc. 

Building façades of offices or other 
places of work where members of 
the public do not have regular 
access. 
Hotels, unless people live there as 
their permanent residence. 
Gardens of residential 
properties. 
Kerbside sites (as opposed to 
locations at the building façade), 
or any other location where 
public exposure is expected to 
be short term. 

24-hour mean 
and 8-hour 
mean 

All locations where the 
annual mean objective 
would apply, together with 
hotels. 
Gardens of residential 
properties. 

Kerbside sites (as opposed to 
locations at the building façade), 
or any other location where 
public exposure is expected to 
be short term. 

1-hour mean All locations where the annual 
mean and 
24 and 8-hour mean 
objectives apply. Kerbside 
sites (for example, 
pavements of busy 
shopping streets) 
Those parts of car parks, bus 
stations and railway stations 
etc. which are not fully 
enclosed, where members of 
the public might reasonably 
be expected to spend one 
hour or more. 
Any outdoor locations 
where members of the 
public might reasonably 
expected to spend one 
hour or longer. 

Kerbside sites where the public 
would not be expected to have 
regular access. 

15-min mean All locations where members 
of the public might 
reasonably be exposed for a 
period of 15 minutes or 
longer. 

 

*Taken from the paper presented to the CAFS Government Group on the 17th May, 2017 
(Relationships between Local Air Quality Management and EU air quality legislation and policy). 
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CAFS Governance Group Meeting – 29 September, 2017 

National Modelling Framework – Progress Report (2nd quarter of 2017/18) 

C1 A Scottish Air Quality Indicator will be developed which will assist in 
assessing compliance with air quality legislation and delivery of CAFS 
objectives 

Some 
Slippage 

We have only just received a copy of the draft report on the indicator project, and will aim to 

provide feedback to the contract consortium.   

 

LP4 Design, develop and implement a two-level modelling system for 
regional and local scale 

On 
Track 

SEPA and TS met on the 16 August and had further discussion on the traffic data available through 

the regional transport models and the potential for focusing on a test location to extract the traffic 

data.  

 

LP5 Evaluate the requirements of a regional model and then support its 
development during the first two years of implementing CAFS 

On 
Track 

We have begun to process the noise data through the EFT to calculate emission rates based on 

traffic counts. We developed a Spotfire app to explore the data in preparation for applying the Dutch 

model calculation. Although there are a number of issues with the data that has been identified 

through the Spotfire tool, the data does begin to provide us with coverage in areas that we 

previously had no traffic counts to use in testing the regional approach. 
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LP6 Develop guidance and promote a support network for all practitioners 
involved in reviewing and assessing local impacts on air quality resulting 
from regional decision making 

 

Guidance will be developed once the regional models have been built. 

LP7 Undertake detailed modelling of all four major cities and associated 
adjoining space in Scotland, covering areas associated with highest levels 
of poor air quality 

On 
Track 

Progress continues with this action under each of the four city groups. 

Glasgow City Model Group  
The Glasgow junction-turn traffic data was recently re-counted to include a taxi (black cab) 
classification, and a more detailed breakdown of heavy-goods vehicles. The model has been re-run 
to include this more detailed traffic classification and for a new ‘base’ year of 2016. A previous 
analysis of meteorological variability showed that 2015 had a relatively high average wind speed and 
may therefore represent better than average dispersion of traffic pollution. The year 2016 was less 
windy on average and is therefore used for a more precautionary approach to predicting roadside 
concentrations. 
 
Model results correctly reflect the higher 
concentration in 2016 (compared with 2015) 
and indicate the proportion of emissions 
that are due to taxis. Taxis are the dominant 
contributor to NO2 on just one street in 
Glasgow city centre, but contribute over 
30% of NO2 on the streets highlighted in 
black.  
 
Traffic scenarios being investigated focus on buses and diesel cars, which are the most polluting 

vehicles. The results below show the effect of converting all diesel cars to EURO 6. On the roads 

highlighted in black (above) there is an overall 

emissions reduction of around 20%, and the 

percentage contribution of diesel cars to total 

emissions has more than halved, as shown by 

the bar charts. Graph A illustrates the 

proportion of NO2 emissions from different 

vehicle categories - base run, whilst graph B 

provides the estimated proportion of NO2 

emissions from different vehicle categories - 

where all diesel cars meet EURO 6 standards. 

 
 
Edinburgh City Model Group  

The Edinburgh work is progressing well. The initial modelling has been tested against a range of 

statistical parameters and shows the model is generally performing well. However, this modelling is 

using the national fleet, and so the ANPR data has been used to generate a fleet classification that 
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differs from the national fleet and has been used in the modelling. We are currently looking through 

the ANPR data to ensure that it reflects the fleet, we will compare this with additional fleet data. 

 

The model has also been run to identify the worst case meteorological year, some example Low 

emission scenarios (e.g.  what happens if all Buses are Euro 6 or Buses which are Euro 1-4 are run as 

Euro 6), and for future years (assuming the predicted fleet turnover is correct). 

 

Dundee City Model Group  

The Dundee City Model Group and Tracsis met on site on 1st September 2017 to discuss traffic data 

capture at some of the more complex junctions, data collection outputs and arrangements to ensure 

that the impacts of unavoidable roadworks would be minimised during the data collection period.  

Traffic data collection is currently taking place and is scheduled to be completed by 29th September 

2017. 

 

Aberdeen City Model Group  

 

The Aberdeen City Modelling Group met on 6th September 2017 to discuss some of the initial 

findings from recent Spotfire analysis carried 

out to compare 2017 traffic data with the traffic 

data collected for the Aberdeen Pilot Project in 

2012. This is the first time that such a 

comparison has been possible under CAFS.  The 

figure shows the decrease in annual mean NO2 

concentrations at the Market Street, Wellington 

Road and Union Street continuous monitoring 

sites between 2012 and 2017.     

 

Initial observations of the 12 hour flow data suggests that there have been some substantial changes 

in the traffic flows along the stretches of road next to the monitors during the intervening five year 

period. The number of cars on Kings 

Street (Site099 - Arm A) reduced from 

16180 in 2012 to 12332 in 2017 and 

on Wellington Road (Site002 - Arm B) 

reduced from 15634 in 2012 to 13993 

in 2017. The numbers of cars 

travelling along  Union Street have 

reduced by 1000 vehicles whilst the 

number of buses have remained 

largely unchanged.  

In 2012 HGV data was collected in the OGV1 and OGV2 groupings only. The numbers of vehicles 

within the 2 Axle and 3 Axle Rigid HGV (OGV1) classes and 4 Axle Rigid; 3 to 4 Axle, 5 Axle and 6 Axle 

Articulated HGV (OGV2) classes were calculated using the 2012 Scottish Urban fleet composition 

data within EMIT. Therefore, there is likely to be some uncertainty in the 2012 flow data for these 

classes if the HGV fleet was not representative of the 2012 national fleet statistics at the time. In 
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2017 count data for all six HGV classes were collected and these were summed up to give the counts 

in OGV1 and OGV2 groupings to enable a like for like comparison between the two years.   

 

The visualisations indicate that 

there has been a significant 

reduction in OGV1 (2 Axle and 3 

Axle Rigid HGV) class vehicles 

with the numbers of these 

reducing by 50% during the five 

year period on Market Street 

(Site005 - Arm A) and Wellington 

Road (Site002 - Arm B). The 

numbers of LGVs on these routes 

have increased whilst OGV2 class 

vehicles have remained similar.   

 

Further investigation is required to ascertain how the proportion of individual HGV classes have 

changed within the OGV2 HGV grouping to fully understand how the changes in the vehicle classes 

have contributed to the observed improvements in air quality during the five year period.   

 

Current effort is focusing on carrying out initial model runs using the urban background and gridded 

background emission methodologies. Model outputs are being compared to observed 

concentrations and the model inputs refined to improve the predictive capability of the model.     

 

LP8 Identify requirements and undertake data collection requirements for 
additional urban areas within three years of implementing CAFS 

 

There is nothing to report from this quarter. 

 

LP9 Implement the national database for traffic data collection and local 
modelling outputs associated with CAFS 

On 
Track 

We are making improvements to the webpages and the associated Spotfire tools that are on the AQ 

in Scotland website. We have developed a number of Spotfire tools for each of the modelled cities 

and provide secured links to these tools for individual members of the NMF groups.  We have 

continued to keep these tools up to date throughout. We are in the process of looking at securing 

further funding to develop further the enhancement tools within the AQ website. 

TS are developing the National Traffic Data System (NTDS) to store traffic data (see TS for update). 
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Appendix 1 

 

1st qtr 2nd qtr 3rd qtr 4th qtr 1st qtr 2nd qtr 3rd qtr 4th qtr 1st qtr 2nd qtr 3rd qtr 4th qtr 1st qtr 2nd qtr 3rd qtr 4th qtr 1st qtr 2nd qtr 3rd qtr 4th qtr 

CAFS Legislation and Policy

Development of models  

C1 A Scottish Air Quality Indicator will be developed which will assist in 

assessing compliance with air quality legislation and delivery of CAFS 

objectives

C1.1 Develop outline scope of Scottish Air Quality Indicator

Develop outline of project scope

Inception meeting with project contractors and project team

Develop detailed proposal for AQI

Demonstrate AQI over 10 year period in central belt
C1.2 Develop Spotfire tools for incorporating AQI in to reporting

Develop requirements for appropriate Spotfire tools

Extract reporting process for AQI

Develop appropriate Spotfire tool
C1.3 Develop further measures to report AQ within SAQD

Investigate further reporting measures within SAQD and CAFS

C1.4 Identify additional monitoring requirements

Review of current AQ monitoring within CAMERAS Group 

Identify new monitoring requirements through CAMERAS and CAFS

Develop existing or implement new monitoring sites 

LP4 Design, develop and implement a two-level modelling system for 

regional and local scale

LP4.1 Set up national and local delivery groups to drive forward modelling  

developments

Develop remit for delivery groups and reporting process

Identify national delivery group members

Initiate inception meeting for national delivery group

Develop remit and detailed programme for national delivery group

Identify local group chairs to initiate detailed city modelling

LP4.2 Develop scope for detailed city model

Develop scope for peer review of the Aberdeen project

Finalise Aberdeen model evaluation reports

Provide on-line scenario testing tools and data evaluation tools

Peer review report

Assess and implement recommendations

LP5 Evaluate the requirements of a regional model and then support its 

development during the first two years of implementing CAFS

LP5.1 Assess the scope for regional model requirements

Identify regional areas to be included within the model

Arrange regional workshops to identify strategic requirements for planners

Review and assess existing modelling methods

Identify potential funding requirements

LP5.2 Collect appropriate data for regional model

Identify regional and local data availability

Develop regional collection programmes to fill data gaps 

Develop appropriate data analysis and visualisation tools

LP5.3 Develop model, reporting and data update requirements

Build model area and assess model outputs

Develop scope and initiate peer review of regional model

Implement recommendations from the peer review report 

Develop on-line reporting process for data maintenance

Develop and implement annual model update programme

LP6 Develop guidance and promote a support network for all practitioners 

involved in reviewing and assessing local impacts on air quality 

resulting from regional decision making

LP6.1 Develop on-line modelling tools and assessment process

Develop on-line user tools for local authorities and developers

Facilitate workshops to assess tools 

LP6.2 Develop guidance and training for practitioners

Identify appropriate training requirements

Update existing guidance for practitioners including SEA

LP7 Undertake detailed modelling of all four major cities and associated 

adjoining space in Scotland, covering areas associated with highest 

levels of poor air quality

LP7.1 Glasgow City model

Identify available data

Develop appropriate traffic collection programme

Collect and process traffic data

Build city models and provide detailed analysis of model evaluation 

LP7.2 Edinburgh City model

Identify available data

Develop appropriate traffic collection programme

Collect and process traffic data

Build city models and provide detailed analysis of model evaluation 

LP7.3 Dundee City model

Identify available data

Develop appropriate traffic collection programme

Collect and process traffic data

Build city models and provide detailed analysis of model evaluation 

LP7.4 Aberdeen City model

Identify available data

Develop appropriate traffic collection programme

Collect and process traffic data

Build city models and provide detailed analysis of model evaluation 

LP7.5 Provide evidence for NLEF

Provide modelling evidence and scenario testing for the NLEF process

LP8 Identify requirements and undertake data collection requirements for 

additional urban areas within three years of implementing CAFS

LP8.1 Identify additional cities and larger towns for detailed CAFS

Use the regional model to identify additional areas

Develop appropriate local groups to develop modelling programme 

Develop modelling programme following city approach

LP8.2 Identify additional local measures that complement CAFS

Work with regional SPCCC groups to identify additional measures

Work with local authority pollution liaison groups

LP9 Implement the national database for traffic data collection and local 

modelling outputs associated with CAFS

LP9.1 National traffic database - Transport Scotland

LP9.2 Develop on-line support tools

Develop SAQD database for enhanced analysis tools

Launch SEPA SAQD analysis tools

Facilitate training workshop for the Spotfire analysis tools

Enhance data analysis tools to incorporate traffic data

Develop on-line model pages within SAQD

2016 2017 2018 2019 2020
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