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Executive summary

The United Kingdom’s (UK) air quality regulations require that the UK undertakes air quality
assessments on an annual basis under the Air Quality Standards Regulations 2010 (AQSR)
(legislation.gov.uk, 2010).

The UK annual air quality assessment for the year 2020 has been undertaken in accordance with the
requirements of the AQSR. The assessment takes the form of comparisons of measured and
modelled air pollutant concentrations with the limit values, critical levels, target values and long-term
objectives set out in the regulations. The AQSR includes a requirement to deduct the contribution to
ambient PM from natural sources. The results were published and made available to the public in
September 2021 in the form of e-Reporting Data flows (specifically Data flow G on attainment) (UK-
Air, 2021).

The AQSR sets limit values for the ambient concentrations to be achieved for:
sulphur dioxide (SOz2)

nitrogen dioxide (NOz2)

particles (PM1o)

lead (Pb)

benzene (CeHe)

carbon monoxide (CO)

The AQSR also includes:
o critical levels for the protection of vegetation to be achieved for ambient concentrations of
sulphur dioxide (SO2) and oxides of nitrogen (NOx)
e atarget value, a limit value, an exposure concentration obligation and exposure reduction
targets for fine particles (PM2.5)
e target values and long-term objectives for ozone (O3)

AQSR sets target values for the ambient concentrations to be achieved for:
e Arsenic (As)
e Cadmium (Cd)
o Nickel (Ni)
e Benzo(a)Pyrene (B(a)P)
The UK has been divided into 43 zones for air quality assessment. There are 28 agglomeration zones

(large urban areas) and 15 non-agglomeration zones. The status of the zones in relation to the limit
values, critical levels, target values and long-term objectives has been assessed.

This report provides a summary of key attainment results from the e-Reporting publication for the
AQSR pollutants and technical information on the modelling methods that have been used.

The results of the assessment against limit values are summarised in Table E1. This shows that 5
zones have not achieved full compliance with the annual NOz2 limit value in 2020.

Table E2 summarises the results of the assessment for Os in terms of the numbers of zones with
exceedances of the target values and long-term objectives. Ozone concentrations typically show
considerable variation from year to year as a result of variation in weather conditions.

Table E3 shows that there were no exceedances of the target value, limit value or exposure
concentration obligation for PM2s.

The results of the assessment against the target values for As, Cd, Ni and B[a]P are presented in
Table E4. Four zones have not achieved full compliance with the annual Ni target value and three
zones have not achieved full compliance with the annual B(a)P target value in 2020.
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Table E1. Summary results of air quality assessment for 2019: comparison with limit values and critical

levels

Pollutant
SO2

SOz
SOz
SOz
NO2
NO2
NOx
PMio

PMio
Lead
Benzene
co

1-hour
24-hour
Annual’
Winter?
1-hour?
Annual
Annual’

24-hour

Annual
Annual
Annual

8-hour

Number of zones exceeding limit value
None

None
None
None
None
5 zones (2 measured + 3 supplementary assessment)
None

None

None
None
None

None

1 - Critical levels rather than LVs applying to vegetation and ecosystem areas only.

2 - No modelling for 1-hour LV

Table E2. Summary results of air quality assessment for 2020 for Os: comparison with target values and

long
Pollutant

O3

O3

-term objectives
Averaging time

8-hour

AOT40

Number of zones Number of zones exceeding long

term objective

exceeding target

value

none 40 zones (34 measured + 6
supplementary assessment)

none 16 zones (9 measured + 7

supplementary assessment)

Table E3. Summary results of air quality assessment for 2020 for PM25: comparison with target value and
limit value and exposure concentration obligation

Pollutant
PMas

PMa.s
PM2s

Number of zones exceeding target value

Annual target value (25 pg m-3) None

Annual limit value (25 ug m3) None

Exposure concentration obligation (20

Hg M)

Not exceeded

Table E4. Summa

results of AQSR air quality assessment for 2020: comparison with target values

Number of zones exceeding target value

Pollutant
As

Cd

Ni

B(a)P

Averaging time

Annual
Annual
Annual

Annual

None
None

4 zones (3 supplementary assessment: Sheffield, South Wales,
Yorkshire & Humberside, 1 measured: Swansea)

3 zones (3 supplementary assessment: Swansea, South Wales,
Yorkshire & Humberside)
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1 Introduction

1.1 The UK air quality regulations and the EU ambient air
quality directives

The United Kingdom’s (UK) air quality regulations require that the UK undertakes air quality
assessments on an annual basis under the Air Quality Standards Regulations 2010 (AQSR)
(legislation.gov.uk, 2010).

Prior to 2020 the UK’s air quality assessment was undertaken under the European Union directives.
The European Union directives on ambient air quality were established to assist member states to
achieve protection and improvement of the environment. These directives require member states,
which previous to 2020 included the UK, to undertake air quality assessments, and to report the
findings of these assessments to the European Commission on an annual basis. Historically this was
done according to:

e The Air Quality Framework Directive (1996/62/EC)

e The four Daughter Directives 1999/30/EC, 2000/69/EC, 2002/3/EC and 2004/107/EC.

In June 2008, a new directive came into force: The Council Directive on ambient air quality and
cleaner air for Europe (2008/50/EC), which is known as the ‘Air Quality Directive’ (AQD). This
directive consolidated the first three Daughter Directives, and was transposed into AQSR Regulations
in England, Scotland, Wales and Northern Ireland in June 2010. The 4™ Daughter Directive (AQDD4),
2004/107/EC was also transposed into the AQSR 2010.

The UK annual air quality assessment for the year 2020 has been undertaken in accordance with the
requirements of the AQSR. The assessment takes the form of comparisons of measured and
modelled air pollutant concentrations with the limit values, critical levels, target values and long-term
objectives set out in the regulations. The AQSR includes a requirement to deduct the contribution to
ambient PM from natural sources. The results were published and made available to the public in
September 2021 in the form of e-Reporting Data flows, specifically Data flow G on attainment)(UK-Air,
2021). The 2020 UK submission on air quality is summarised by the annual Air Pollution in the UK
reports (Air Pollution in the UK 2020), which comprise a compliance assessment summary report and
a full report, which, in addition, presents air quality modelling data and measurements from the UK
national air quality monitoring networks.

The air quality assessment has been reported via the following e-Reporting Data:
e B: Zones and agglomerations

C: Assessment regime

D: Assessment methods

E: Primary validated assessment data

G: Attainment

Information on the supplementary assessment methods (modelling, diffusion tubes and objective
estimations) has been provided in Data flows C and D and results have been provided in Data flows E
and G.

The AQSR includes a requirement to deduct the contribution to ambient PM from natural sources.
The AQSR sets limit values (LVs) for the ambient concentrations to be achieved for:

sulphur dioxide (SOz2)

nitrogen dioxide (NOz2)

particles (PM1o)

lead (Pb)

benzene (CsHs)

carbon monoxide (CO)

The AQSR also includes:
o critical levels (CL) for the protection of vegetation to be achieved for ambient concentrations
of sulphur dioxide (SOz2) and oxides of nitrogen (NOx)
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e atarget value (TV), a limit value, an exposure concentration obligation (ECO) and national
exposure reduction targets (NERT) for fine particles (PM2.5)
e target values (TVs) and long-term objectives (LTOs) for ozone (O3)

The AQSR sets target values to be achieved for:
e arsenic (As)
e cadmium (Cd)
e nickel (Ni)
e polycyclic aromatic hydrocarbons with benzo(a)pyrene (B(a)P) as an indicator species

The number of monitoring sites required for compliance defined within the AQSR is reduced if other
means of assessment, in addition to fixed monitoring sites, are available for inclusion in the annual air
quality assessment. Air quality modelling has been carried out to supplement the information available
from the UK national air quality monitoring networks. Diffusion tube data from the recently established
UK Urban NO2 Network (UUNN) was included as part of the supplementary assessment for 2020 for
the first time. The diffusion tube data can be found on UK-Air (UK-Air, 2021), there is also a report for
2020 (Environment Agency/Joint Air Quality Unit, 2021).

1.2 This report

This report comprises technical information on the modelling methods that have been used for the
assessed year, a summary of key attainment results from the e-Reporting submission for the AQSR
pollutants, and key comparisons of findings for measured and modelled air pollutant concentrations
with the limit values, critical levels, target values and long-term objectives set out in the regulations.
The results of the air quality assessment for 2020 are summarised in Section 2. Section 3 introduces
the method that was used to account for the changes in emissions caused by the coronavirus
pandemic in 2020.

Sections 4 to 12 of this report describe the Pollution Climate Mapping (PCM) modelling methods that
have been used to calculate concentrations of SO2, NOx, NO2, PM1o, PM2.5, CsHe, O3, heavy metals
(Pb, As, Cd, Ni) and B(a)P for 2020 as part of the assessment of compliance with the limit values,
critical levels, target values and long term objectives for each pollutant. This includes:
o A summary of the limit values, critical levels, target values and long-term objectives set out in
the regulations for each pollutant
o Details of the modelling methods including summaries of inputs, assumptions and schematic
flow diagrams of the modelling process
Source apportionment information
Information on the verification of the models used and comparisons with data quality
objectives

The assessment for CO is described in Section 9. Prior to 2011 a modelling assessment was
completed for CO. However, as ambient concentrations throughout the UK have been well below the
limit value and assessment thresholds for many years, models are no longer required for CO and the
supplementary assessment for 2020 has been based on objective estimation, as it was for 2011-
2019.

1.3 Assessment regime and definition of zones

The regulations includes a requirement to undertake preliminary assessments of ambient air quality.
The objectives of these assessments were to establish estimates for the overall distribution and levels
of pollutants, and to identify additional monitoring. The preliminary assessment (Bush, 2000) carried
out for 1%t Daughter Directive (AQDD1), 1999/30/EC, defined a set of zones to be used for air quality
assessment in the UK. The preliminary assessment for the UK for AQDD4 was reported by Bush
(2007). The AQD includes a similar requirement for continued assessment under Article 4, the
preliminary assessment for the UK fulfilling this requirement was reported by (Vincent et al., 2010).
The AQSR continues the requirement for the establishment of zones and agglomerations. Table 1.1
contains details of area, population and urban road length contained in each UK zone and
agglomeration. The population data are mid-year estimates for 2019 derived from data provided by
the Office for National Statistics for England and Wales, National Records of Scotland and Northern
Ireland Statistics and Research Agency. Output area totals have been assigned to 1 km grid squares
using residential information from OS address base. The zones and agglomerations map for the UK is
presented in Figure 1.1.
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Figure 1.1 - UK zones and agglomerations for 2020

Agglomeration zones (brown)
Non-agglomeration zones (blue)
© Crown copyright. All rights reserved Defra, Licence number 100022861 [2022]
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Table 1.1 - Zones for Air Quality Standards Regulations rep

Length
Ag or Number of of urban

Area
(km?)

Zone

urban road road
code

links links
(km)

non- Population
ag*

Greater London Urban Area 1 ag 9756479 1618 1888 1985
West Midlands Urban Area 2 ag 2429869 605 388 577
Greater Manchester Urban Area 8 ag 2214358 554 569 694
West Yorkshire Urban Area 4 ag 1381404 352 290 428
Tyneside 5 ag 795383 222 166 215
Liverpool Urban Area 6 ag 784009 199 248 218
Sheffield Urban Area 7 ag 612086 163 108 162
Nottingham Urban Area 8 ag 638653 155 131 134
Bristol Urban Area 9 ag 579910 139 119 131
Brighton/Worthing/Littlehampton 10 ag 442595 94 60 84
Leicester Urban Area 11 ag 457557 101 64 86
Portsmouth Urban Area 12 ag 416184 98 58 78
Teesside Urban Area 13 ag 318275 120 53 63
The Potteries 14 ag 294685 91 122 140
Bournemouth Urban Area 15 ag 394510 122 53 77
Reading/Wokingham Urban Area 16 ag 319562 82 68 78
Coventry/Bedworth 17 ag 359328 76 31 39
Kingston upon Hull 18 ag 279388 85 40 56
Southampton Urban Area 19 ag 317338 79 60 79
Birkenhead Urban Area 20 ag 290910 97 73 89
Southend Urban Area 21 ag 256199 67 31 55
Blackpool Urban Area 22 ag 230498 75 48 62
Preston Urban Area 23 ag 218750 60 36 44
Glasgow Urban Area 24 ag 1147602 367 305 430
Edinburgh Urban Area 25 ag 512331 134 7 118
Cardiff Urban Area 26 ag 345719 86 43 69
Swansea Urban Area 27 ag 214794 84 34 66
Belfast Metropolitan Urban Area 28 ag 561480 217 51 232
Eastern 29 nonag 5720058 19523 533 688
South West 30 nonag 4673818 24553 416 533

South East 31 nonag 7126547 19165 805 1028
East Midlands 32 nonag 3740367 15479 396 513
North West & Merseyside 33 nonag 3604852 13584 609 748
Yorkshire & Humberside 34 nonag 3231914 15054 347 453
West Midlands 35 nonag 2845914 12225 349 408
North East 36 nonag 1556945 8461 169 195
Central Scotland 37 nonag 1995307 10064 329 505
North East Scotland 38 nonag 1149258 19057 180 262
Highland 39 nonag 394632 44116 45 67
Scottish Borders 40 nonag 263760 11404 51 56
South Wales 41 nonag 1829420 12741 189 284
North Wales 42 nonag 761992 8779 70 127
Northern Ireland 43 nonag 1332211 14558 102 248

Total 66796847 254905 9798 12605

* ag = agglomeration zone; non-ag = non-agglomeration zone
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The status of zones in relation to the limit values, target values, critical levels and long-term objectives
for the AQSR pollutants have been reported to via e-Reporting (UK-Air, 2021) and a summary of the
results of the assessments are included in Section 2. The status has been determined from a
combination of fixed monitoring data from the Automatic Urban and Rural Network (AURN), Heavy
Metals Network and Polycyclic Aromatic Hydrocarbons Network; indicative monitoring data from the
UK Urban NO2 Network (UUNN); and model results. A comparison of the results of similar
assessments carried out since 2001 (Stedman, Bush and Vincent, 2002; Stedman et al., 2003, 2005,
2006; Bush, Targa and Stedman, 2006; Bush et al., 2007; Kent and Stedman, 2007, 2008; Kent,
Grice, Stedman, Bush, et al., 2007; Kent, Grice, Stedman, Cooke, et al., 2007; Grice et al., 2009; Yap
et al., 2009; Grice, Brookes, et al., 2010; Grice, Cooke, et al., 2010; Kent, Stedman and Yap, 2010;
Walker et al., 2010, 2011; Brookes et al., 2011, 2012, 2013, 2015, 2016, 2017, 2019b, 2019a, 2020,
2021) has been reported in Air Pollution in the UK 2020 (Air Pollution in the UK 2020, 2021).

1.4 Monitoring sites

The fixed monitoring stations operating during 2020 for AQSR reporting have been listed within e-
Reporting Data flow C (Assessment Regimes), which can be found on UK-AIR (UK-Air, 2021). Not all
sites had sufficient data capture during 2020 for data to be reported. The data quality objective (DQO)
for AQSR measurements is 90% data capture. The Implementing Provisions on Reporting (IPR)
guidance (IPR 2013) states that when checking for compliance the minimum data quality objective can
be reduced to take into account the proportion of time taken in a calendar year for planned
maintenance and calibration. The IPR states that an estimation of this time is 5%, which makes the
data quality objective 85%. For the purposes of compliance reporting all measurements from
monitoring sites with at least 85% data capture for the entire year have been included. These have
been supplemented with monitoring sites with data capture of 75%-84%. These results have been
classified in the assessment as ‘indicative’, rather than fixed in this instance, for the zones they
represent. Monitoring stations with at least 75% data capture have been included in the modelling
analysis to ensure that a greater number of operational monitoring sites have been used for model
calibration and verification purposes.

Measurements from the UK Urban NO2 Network with at least 85% data capture have also been
included in the compliance assessment as part of the supplementary assessment. These
measurements have not been used in model calibration.

The monitoring data for the sites used in the assessment for heavy metals and B(a)P are summarised
in Appendix 2 - Monitoring sites for As, Cd, Ni, Pb and B(a)P.

1.5 Data quality objectives for modelling results and model
verification

The AQSR sets data quality objectives (DQOs) for modelling uncertainty, within supplementary
assessment under the AQSR. Uncertainty is defined in the AQSR as the maximum deviation of the
measured and calculated concentration levels for 90% of individual monitoring points over the period
considered by the limit value (or target value), without taking into account the timing of events. The
uncertainty of modelling should be interpreted as applicable in the region of the appropriate LV or TV.
The fixed measurements that have been selected for comparison with the modelling results should be
representative of the scale covered by the model. Final guidance clarifying the recommended methods
for assessing model performance with respect to the DQOs has yet to be agreed. The comparisons
with monitoring data presented in this report have therefore included data from all sites including those
with measured values not in the vicinity of the LVs or TVs and a highly detailed assessment of the
spatial representativity of the sites has not been carried out.

Under the AQSR, DQOs have been set at 50% for hourly averages, daily averages and 8-hour
averages of SOz, NO2, NOx, CO and Os. DQOs have been set at 30% for annual averages of SOz,
NO2 and NOx. For PM1o, PM25 and Pb the DQO for annual averages is 50%. DQOs have not been
defined for daily averages of PM1o. DQOs have been set at 60% for annual averages of As, Cd, Ni and
B(a)P.

The models used to calculate the maps of NOx, NO2, PM1o, PM25, CsHs, O3, and B(a)P presented in
this report have been calibrated using data from the national monitoring network sites. Data from
these sites alone does not allow an independent assessment of the validity of the mapped estimates
in relation to the DQOs for modelling. Measurement data from sites not included in the calibration are
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described as ‘verification sites’ in this report and are used in addition to the national monitoring
network sites to make this assessment, except for CeHs and B(a)P where no independent data are
available. Data from sites quality assured by Ricardo under contract and not part of the national
network, including Local Authority sites with data available from the Air Quality England website,
Scottish Air Quality Archive monitoring sites, Welsh Air Quality Network monitoring sites, Northern
Ireland Automatic Urban Network sites, and Heathrow Airwatch sites, have therefore been used for
the verification of the modelled estimates. The description ‘Verification Sites’ is used to describe the
independent monitoring sites included in the verification analysis. Monitoring data has also been
obtained for the London Air Quality Network (LAQN) and other local authority monitoring networks for
which data are provided by Imperial College London (ERG). The ‘Verification Sites’ used for the 2020
assessment are listed in Appendix 1 - Monitoring sites used to verify the mapped estimates.

The model used to calculate maps of SO2 presented in this report is not calibrated because modelled
values provide a reasonably good fit to measured concentrations and to avoid the risk of overfitting for
the high percentile metrics. Modelled results have therefore been compared to and verified using a
combination of national network monitoring data along with the ‘Verification Sites’ listed in Appendix 1
- Monitoring sites used to verify the mapped estimates. The models used to calculate maps of air
pollution from heavy metals (Pb, As, Cd, Ni) presented in this report are also not calibrated. Results
have been compared to and verified using national network monitoring data for those sites that are
listed in Appendix 2 - Monitoring sites for As, Cd, Ni, Pb and B(a)P in order to ensure that the model
assumptions and parameter values selected provide good agreement with measurements. Sites with
data capture of at least 75% have been included in the verification analysis. Model verification results
are listed in the sections on each pollutant.

1.6 Air quality modelling

Full details of the modelling methods implemented are given in Sections 4 to 12 including summaries
of inputs, assumptions and schematic flow diagrams of the modelling process. A brief introduction is
presented here.

1.6.1 Background concentration maps

Maps showing background concentrations for NOx, SOz and CsHe have been calculated at a 1 km x
1 km resolution for the relevant metrics set out in the AQSR. These maps have been calculated by
summing contributions from the following sources:

e Large point sources' — modelled using the air dispersion model ADMS and emissions
estimates from the UK National Atmospheric Emissions Inventory 2019 (NAEI 2019).

e Small point sources — modelled using the small points model and emissions estimates from
the NAEI 2019.

e Emissions Trading Scheme? (ETS) point sources — those above the large point source
modelling threshold or with emission release characteristics are modelled as large point
sources those below the modelling threshold are modelled using the small points model and
emissions estimates from the NAEI 2019.

e Distant sources — characterised by the rural background concentration.

e Area sources? related to domestic combustion — modelled using a time varying dispersion
kernel and emissions estimates from the NAEI 2019.

e Area sources related to combustion in industry — modelled using the small points model and
emissions estimates from the NAEI 2019.

e Area sources related to road traffic — modelled using a dispersion kernel using time varying
emissions and emissions estimates from the NAEI 2019.

e Other area sources — modelled using a dispersion kernel and annual emissions estimates
from the NAEI 2019.

e Fugitive point source emissions — modelled using fugitive source kernel model and an
estimate of the fugitive component of emissions derived from the NAEI 2019 (CsHs only).

1 km x 1 km background concentration maps for B(a)P have been calculated using a similar approach
except that a regional background has not been included and area sources related to industrial

' Point source emissions are defined as emissions of a known amount from a known location (e.g. a power station).
2 Emissions Trading Scheme point emissions estimates for Air Quality pollutants based on reported carbon emissions
3 Area source emissions are defined as ‘diffuse emissions’ from many unspecified locations (e.g. emissions from domestic heating, or from

shipping).
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combustion and ETS point sources not meeting the large point source modelling criteria have been
modelled using an area source dispersion kernel.

For PM10 and PM2s a similar approach has been used to generate 1 km x 1 km background
concentration maps. For these pollutants, the following additional contributions have also been
included:
e Secondary inorganic aerosol — derived by interpolation and scaling of measurements of SO,
NOs and NHa at rural sites.
e Secondary organic aerosol — semi-volatile organic compounds formed by the oxidation of non-
methane volatile organic compounds. Estimates derived from results from the NAME model.
e Regional primary particles — from results from the TRACK model and emissions estimates
from the NAEI 2019 and EMEP.
e Regional calcium rich dusts from re-suspension of soils — modelled using a dispersion kernel
and information on land use.
e Regional iron rich dusts from re-suspension — assumed to be a constant value, estimated
measurements made in the vicinity of Birmingham.
e Iron rich dusts from re-suspension due to vehicle activity — modelled using a dispersion kernel
and vehicle activity data for heavy duty vehicles.
e Sea salt — derived by interpolation and scaling of measurements of chloride at rural sites.
e Residual — assumed to be a constant value.

A similar approach has also been used for Pb, As, Cd and Ni to generate 1 km x 1 km background
concentration maps. For these pollutants, the following additional contributions have also been
included:
e Regional concentrations — derived from estimates of primary PM from regional sources
calculated using the TRACK model and emissions estimates from the NAEI 2019 and EMEP.
¢ Re-suspension from bare soils — derived from estimates of re-suspension of PM modelled
using a dispersion kernel and information on land use.
e Re-suspension as a result of vehicle movements — derived from estimates of re-suspension of
PM modelled using a dispersion kernel and vehicle activity data for heavy duty vehicles.

1.6.2 Roadside concentration maps

Maps showing modelled roadside concentrations of NOx, PM+o, PM25 and CeHs have been calculated
for 9251 urban major road census points (A-roads and motorways) across the UK. Some of the
lengths of road associated with each census point cross zone boundaries and thus a total of 9798
road links have been included in the analysis. The road lengths have been split between zones for
assessment where a road has length in more than one zone. These roadside concentrations have
been calculated by adding a ‘roadside increment’ concentration component (derived from the road link
emission) to the modelled background concentration for each road. This roadside increment
concentration has been calculated using the PCM Roads Kernel Model (PCM-RKM). The PCM-RKM,
based upon dispersion kernels generated by the ADMS-Roads dispersion model, represents a more
process-based approach than the previous empirical method (e.g. Brookes et al. 2015). It provides a
more robust assessment, whilst retaining the link with measurement data by using AURN
measurement data to calibrate this component of the model. Full details of the PCM-RKM are
provided in Appendix 8 — The PCM Roads Kernel Model.

The PCM model provides roadside concentrations for major urban roads. The assessment of roadside
concentration for 2020 incorporates an updated classification of urban and rural roads in England,
Scotland and Wales. This classification uses an updated evidence base — 2011 Census data for built-
up areas in England and Wales and similar data for Scotland, and underlying mapping from OS Open
Roads — to provide an improved assessment of the road network in urban and rural areas. Details can
be found in the NAEI mapping report (Tsagatakis et al., 2021). The revised underlying mapping was
first implemented for the 2018 compliance assessment modelling and the updated classification of
urban and rural roads was first implemented for the 2019 compliance assessment modelling.

1.6.3 NO2 maps

Background and roadside NO2z concentration maps have been calculated by applying a calibrated
version of the updated oxidant-partitioning model. This model describes the complex inter-
relationships between NO, NO2 and Os as a set of chemically coupled species (Jenkin, 2004, 2012;
Murrells et al., 2008).
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1.6.4 Key input data

Emissions inventory data used in this modelling is taken from the NAEI 2019 (Churchill et al., 2021).
Emission estimates for area and point sources (taking into account plant closure) have been scaled
forward from 2019 to 2020. Additionally a scaling factor to account for the changes in activity and
therefore emissions has also been used, see Section 3 for further details. Work carried out to calculate
emissions from aircraft and shipping within the PCM model is described in Appendix 6 — Method for
calculating and mapping emissions from aircraft and shipping. Dispersion modelling has been done
using ADMS 5.2 using meteorological data from the Weather Research and Forecasting (WRF) Model
see Appendix 4 — WRF meteorology. UK national network monitoring data has been used to calibrate
the background and roadside models, as discussed above in Section 1.5. Further details on inputs
and assumptions are provided in Sections 3 to 12.

1.6.5 Ozone maps

Maps of the Os metrics specified in the AQSR have been calculated using a different modelling
approach to the approach used for other pollutants in this report. This is because of the complex
chemistry involved in the production and destruction of Os. An empirical method based on a
combination of interpolation of Oz measurements at rural sites and model results for NOx is used to
model O3z concentrations. This is described in Section 10.

1.7 Air quality in Gibraltar in 2020

Air quality monitoring and assessments are also undertaken in Gibraltar and the results of the
assessment are published and made available to the public. Further information on air quality
monitoring in Gibraltar can be found at http://www.gibraltarairquality.gi.
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2 Results of the air quality assessment for 2020

The results of the air quality assessments for AQSR pollutants SO2, NO2 and NOx, PM1o, PM2s, Pb,
CsHs, CO, O3, As, Cd, Ni and B(a)P have been listed in Table 2.1 to Table 2.6.

These tables summarise information from e-Reporting Data flow G (Attainment) published on UK-Air
(UK-Air, 2021)relating to compliance with the respective LV, TV or LTO. The tables have been
completed as follows:
e Where all measurements were within the relevant LVs in 2020, the table shows this as “OK”.
e Where compliance was determined by supplementary assessment, this is shown as “OK (s)”.
e Where locations were identified as exceeding a LV, this is identified with “>LV”. In general,
where the status of a location was determined by supplementary assessment, this is indicated
by (s) as done here for compliance.

A similar approach has been used to summarise results in relation to critical levels (CLs), TVs and
LTOs. Zones that complied with the relevant CLs, LVs, TVs or LTOs are shaded blue, while those in
exceedance are shaded red. For O3, exceedances of the LTO but not the TV are shaded purple. “n/a”
means that an assessment is not relevant for a zone, such as for the vegetation critical level in
agglomeration zones.

Measurements are regarded as the primary basis for the compliance status if both measurements and
supplementary assessment estimates show that a threshold has been exceeded. Where locations
have been identified as exceeding by modelling this indicates that modelled concentrations were
higher than measured concentrations or that measurements were not available (or not required for
that zone as determined by a 5-yearly assessment of concentrations relative to lower and upper
assessment thresholds in the AQSR) and modelled values were therefore used. Modelled
concentrations may be higher than measured concentrations because the modelling studies provide
estimates of concentrations over the entire zone. It is possible that the locations of the monitoring sites
do not correspond to the location of the highest concentration in the zone, for example, there may be
no roadside monitoring sites in a zone. Compliance can be determined by modelling where
measurements including diffusion tube indicative measurements from the UUNN are not available for
a zone.

CO concentrations were not modelled as part of the compliance assessment due to the sparsity of the
monitoring network, low concentrations, and very low risk of limit value exceedance. Therefore in
zones where measurements were not available compliance has been determined through objective
estimation. These are represented as ‘(s)’ in the tables below as objective estimation is treated as a
modelling approach in e-Reporting. The objective estimation process is explained further in Section 9.

Table 2.2 shows that five zones have not achieved full compliance with the annual NO: limit value in
2020. All zones were also compliant with the hourly limit value in 2020. The 1-hour limit value of 200
pug M3 as a 98" percentile was not exceeded in 2020.

Table 2.3 shows that all zones were compliant with both the daily mean limit value and annual mean
limit value for PM1o before subtraction of natural sources (required by the AQSR). The exposure
concentration obligation for the average of annual mean PM2s concentrations measured in urban
areas of 20 ug m= was also met (see Section 7.6). Compliance with the PM2s Limit Value and National
Exposure Reduction Target (NERT) was also achieved in 2020.

Table 2.4 shows that all zones were compliant with the limit values for lead, CO and benzene.

Table 2.5 shows that the TV for health was met and the LTO for health for Os was exceeded in 40
zones. The TV for vegetation was met in all zones and the LTO for vegetation for O3 was exceeded in
16 zones in 2020.

Table 2.6 shows that three zones have not achieved full compliance with the annual B(a)P target
value and four zones have not achieved full compliance with the annual Ni target value in 2020.
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Table 2.1 - List of zones and agglomerations in relation to limit value and critical level exceedances for

S0O2 in 2020

Zone

code

SO, LV for

health (1hr
mean)

SO, LV for

health (24hr
mean)

SO, CL for
vegetation

(ELLTETL

SO, CL for
vegetation
(winter

Greater London Urban Area UK0001 OK OK n/a n/a
West Midlands Urban Area UK0002 OK OK n/a n/a
Greater Manchester Urban Area UK0003 OK OK n/a n/a
West Yorkshire Urban Area UK0004 OK OK n/a n/a
Tyneside UKO0005 OK (s) OK (s) n/a n/a
Liverpool Urban Area UKO0006 OK (s) OK (s) n/a n/a
Sheffield Urban Area UK0007 OK (s) OK (s) n/a n/a
Nottingham Urban Area UK0008 OK (s) OK (s) n/a n/a
Bristol Urban Area UK0009 OK (s) OK (s) n/a n/a
Brighton/Worthing/Littlehampton UKO0010 OK (s) OK (s) n/a n/a
Leicester Urban Area UKO0011 OK (s) OK (s) n/a n/a
Portsmouth Urban Area UKO0012 OK (s) OK (s) n/a n/a
Teesside Urban Area UK0013 OK OK n/a n/a
The Potteries UKO0014 OK (s) OK (s) n/a n/a
Bournemouth Urban Area UK0015 OK (s) OK (s) n/a n/a
Reading/Wokingham Urban Area UK0016 OK (s) OK (s) n/a n/a
Coventry/Bedworth UK0017 OK (s) OK (s) n/a n/a
Kingston upon Hull UK0018 OK OK n/a n/a
Southampton Urban Area UK0019 OK OK n/a n/a
Birkenhead Urban Area UK0020 OK (s) OK (s) n/a n/a
Southend Urban Area UK0021 OK (s) OK (s) n/a n/a
Blackpool Urban Area UK0022 OK (s) OK (s) n/a n/a
Preston Urban Area UK0023 OK (s) OK (s) n/a n/a
Glasgow Urban Area UK0024 OK (s) OK (s) n/a n/a
Edinburgh Urban Area UK0025 OK (s) OK (s) n/a n/a
Cardiff Urban Area UK0026 OK OK n/a n/a
Swansea Urban Area UK0027 OK OK n/a n/a
Belfast Urban Area UK0028 OK OK n/a n/a
Eastern UK0029 OK OK OK OK (s)
South West UKO0030 OK (s) OK (s) OK (s) OK (s)
South East UKO0031 OK OK OK OK
East Midlands UK0032 OK OK OK OK (s)
North West & Merseyside UKO0033 OK (s) OK (s) OK (s) OK (s)
Yorkshire & Humberside UK0034 OK OK OK (s) OK (s)
West Midlands UKO0035 OK (s) OK (s) OK (s) OK (s)
North East UKO0036 OK (s) OK (s) OK (s) OK (s)
Central Scotland UK0037 OK OK OK (s) OK (s)
North East Scotland UK0038 OK (s) OK (s) OK (s) OK (s)
Highland UK0039 OK (s) OK (s) OK (s) OK (s)
Scottish Borders UK0040 OK (s) OK (s) OK (s) OK (s)
South Wales UKO0041 OK (s) OK (s) OK (s) OK (s)
North Wales UK0042 OK (s) OK (s) OK (s) OK (s)
Northern Ireland UK0043 OK OK OK (s) OK (s)
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Table 2.2 - List of zones and agglomerations in relation to limit value and critical level exceedances for
NO2 and NOx in 2020 (* zones for which time extensions applied until 2015

NO:LVfor  \o, |vforheaith ~ NOxCLfor
health (1-hr vegetation
(annual mean) annual mean
Greater London Urban Area UKO0001 OK > LV n/a
West Midlands Urban Area UKO0002 OK > LV (s) n/a
Greater Manchester Urban Area UKO0003 OK > LV (s) n/a
West Yorkshire Urban Area UK0004 OK OK n/a
Tyneside UKO0005 OK OK n/a
Liverpool Urban Area UKO0006 OK OK n/a
Sheffield Urban Area UKO0007 OK OK n/a
Nottingham Urban Area* UKO0008 OK OK n/a
Bristol Urban Area UKO0009 OK > LV (s) n/a
Brighton/Worthing/Littlehampton UKO0010 OK OK n/a
Leicester Urban Area* UKO0011 OK OK n/a
Portsmouth Urban Area* UKO0012 OK OK n/a
Teesside Urban Area UKO0013 OK OK n/a
The Potteries UKO0014 OK OK n/a
Bournemouth Urban Area UKO0015 OK OK n/a
Reading/Wokingham Urban Area UKO0016 OK OK n/a
Coventry/Bedworth UKO0017 OK OK n/a
Kingston upon Hull UKO0018 OK OK n/a
Southampton Urban Area UKO0019 OK OK n/a
Birkenhead Urban Area* UK0020 OK OK n/a
Southend Urban Area* UK0021 OK OK n/a
Blackpool Urban Area UK0022 OK OK n/a
Preston Urban Area UK0023 OK OK n/a
Glasgow Urban Area UKO0024 OK OK n/a
Edinburgh Urban Area* UKO0025 OK OK n/a
Cardiff Urban Area* UK0026 OK OK n/a
Swansea Urban Area UKO0027 OK OK n/a
Belfast Urban Area UK0028 OK OK n/a
Eastern UK0029 OK OK OK
South West UK0030 OK OK OK
South East UK0031 OK OK OK
East Midlands UK0032 OK OK OK
North West & Merseyside UKO0033 OK OK OK (s)
Yorkshire & Humberside UKO0034 OK OK OK (s)
West Midlands UK0035 OK OK OK (s)
North East UK0036 OK OK OK (s)
Central Scotland* UKO0037 OK OK OK (s)
North East Scotland UKO0038 OK OK OK (s)
Highland UK0039 OK OK OK (s)
Scottish Borders UKO0040 OK OK OK
South Wales UK0041 OK > LV OK
North Wales* UK0042 OK OK OK
Northern Ireland UKO0043 OK OK OK (s)
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Table 2.3 - List of zones and agglomerations in relation to limit value exceedances for PM1o, limit value
and target value exceedances for PM2s in 2020 (after subtraction of contribution from natural sources

PM2s LV for

PM1o LV PMjo LV for health

for health health

Zone code (annual

(24-hr (annual

mean)
mean) mean)

Stage 1

Greater London Urban Area UK0001 OK OK OK
West Midlands Urban Area UK0002 OK OK OK
Greater Manchester Urban Area UK0003 OK OK OK
West Yorkshire Urban Area UK0004 OK OK OK
Tyneside UK0005 OK OK OK
Liverpool Urban Area UK0006 OK OK OK (s)
Sheffield Urban Area UK0007 OK OK OK
Nottingham Urban Area UK0008 OK OK OK
Bristol Urban Area UK0009 OK OK OK
Brighton/Worthing/Littlehampton UKO0010 OK (s) OK (s) OK
Leicester Urban Area UK0011 OK OK OK
Portsmouth Urban Area UKO0012 OK OK OK (s)
Teesside Urban Area UK0013 OK OK OK
The Potteries UK0014 OK OK OK
Bournemouth Urban Area UKO0015 OK (s) OK (s) OK
Readinag/Wokingham Urban Area UK0016 OK OK OK
Coventry/Bedworth UK0017 OK OK OK
Kingston 