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This presentation will briefly cover:

• FAIRMODE WG3 and CEN WG44, the motivation for this session

• UK national AQ compliance modelling, validation and QA/QC

• An NOx source apportionment example – PCM model 

• Complementarity of source oriented and receptor oriented modelling

• Summary

Introduction
FAIRMODE Technical Meeting, Tallinn
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• CEN WG44 developed from FAIRMODE WG3 to look at development and standardisation of an approach “for

the assessment of the performance of source apportionment model applications”

• The performance assessment methodology developed so far within WG44 involves prescription of model

inputs (for source oriented modelling systems e.g. emissions inventory, meteorology, …) and evaluation

through an intercomparison or comparison with a standalone testing dataset. This is conceptually workable for

receptor oriented modelling systems.

– However for source oriented systems there are issues applying an intercomparison based method e.g.:

• There are many types/configurations of source oriented modelling systems in use, no reference

modelling method and no measured reference source apportionment to compare to

• The emissions inventory is a core component of the modelling system driving the quality and composition

of the eventual source apportionment, fixing the inputs to the modelling system for evaluation does not

test the model as applied in practice

• So what next?

– CEN WG44 “Survey on the application of source oriented models for source apportionment of air pollutants

in the EU - Member States” (https://goo.gl/forms/2qkeKlFlnXoijVED3)

– Joint session of FAIRMODE WG3 and CEN WG44 on quality assurance for SA with source oriented

models (this meeting).

FAIRMODE WG3 and CEN WG44
FAIRMODE Technical Meeting, Tallinn

https://goo.gl/forms/2qkeKlFlnXoijVED3
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UK national AQ compliance modelling, validation and QA/QC
FAIRMODE Technical Meeting, Tallinn

NO2 roads 2013

NO2 backgr. 2013
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Source apportionment example: NOx for UK0013 (Teesside Urban Area)
FAIRMODE Technical Meeting, Tallinn

NO2 Roadside - 2015

NO2 Background - 2015

NOx Source Apportionment  - 2015

Source: Defra (2017). https://uk-air.defra.gov.uk/assets/documents/no2ten/2017-

zone-plans/AQplans_UK0013.pdf 
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Performance evaluation exercises carried out by Defra:

• Defra Air Quality Modelling review (Williams et al., 2011). Twelve air quality models including PCM were 

judged against its ability to do current and future compliance assessment. The report concluded, amongst 

other things, that emission inventories are key in determining the quality of the model outputs as well as the 

differences between models. The report recommended regular reviews of the base emissions inventory 

(NAEI) in terms of absolute values and trends over time – improvements.  

• Defra model intercomparison.

– Phase 1 focused on operational evaluation and aimed to use pre-existing data where possible from other 

model evaluations (CREMO). Evaluated made with Defra’s model intercomparison protocol. (Derwent et al., 

2010). Reports are available for models that describe urban and regional components as well as deposition 

(Carslaw, 2011a; Carslaw, 2011b). 

– Phase 2 included source apportionment - 5 air quality models (Carslaw et al., 2013). Main findings: 

• Wide variations in the PM background and non-exhaust across models due to different approaches.

• Many of the differences between the models are driven not by the model used but the assumptions 

concerning the background component and the assumptions in the inventories. 

• There is considerable scope for minimising the difference by using consistent inputs.

• Difficulty in cross matching model outputs in terms of classification of sources.

UK national AQ compliance modelling, validation and QA/QC
FAIRMODE Technical Meeting, Tallinn
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As a business critical model for Defra, the PCM model follows – in general – the

framework to review models based on the evidence of and guidance available from:

• HM Treasury’s (MacPherson) review of quality assurance (2013).

https://www.gov.uk/government/publications/review-of-quality-assurance-of-

government-models

• AQUA book (2015), https://www.gov.uk/government/publications/the-aqua-book-

guidance-on-producing-quality-analysis-for-government

• Formal QA system of the national model includes:

– Manual

– Best practice guidance

– Internal systems and checks

– Checking logs and sign off

– Version control

– Continuous improvement log

– Annual QA review meeting

– Model development process

• There is no specific/prescriptive guidance on source apportionment.

UK national compliance modelling, validation and QA/QC
FAIRMODE Technical Meeting, Tallinn

Source: NAO, 2016

https://www.gov.uk/government/publications/review-of-quality-assurance-of-government-models
https://www.gov.uk/government/publications/the-aqua-book-guidance-on-producing-quality-analysis-for-government
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Source apportionment tools need to be used rightly for a particular task. Both, source and receptor-oriented

approaches have value and are complementary to one another.

• Source-oriented modelling – reliant on accurate and complete representation of emission sources,

provides information on the spatial extent of exceedances and allows estimating future (projected) source

apportionments.

• Receptor-oriented modelling – reliant on detailed measurements, can help derive the sources contributing

to observed concentrations at a receptor and therefore source oriented modelling if used to identify missing

sources in an inventory.

As an example of this complementarity, we used both approaches in the UK to investigate local exceedances:

• Source oriented modelling – Local scale modelling in combination with background contributions from the

national model relies on national emissions, reported emissions for local sources and inverse modelling in

order to represent fugitive local sources.

• Receptor oriented modelling – High resolution measurement campaign and cluster analysis

Complementarity of source oriented and receptor oriented modelling
FAIRMODE Technical Meeting, Tallinn
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• There are different types and configurations of source oriented modelling systems in use.

• No reference modelling method and no measured reference source apportionment to compare to.

• In the UK, two review exercises between models used for policy purposes have been carried out:

– Defra air quality modelling review. Main findings  the quality of emission inventories is an essential driver

of the relevance of the source apportionment results.

– Defra model intercomparison. Main findings  differences between models are due to different approaches

and consideration of sectors. Scope for difference minimisation was identified.

• The UK compliance assessment model (PCM) is a business critical model for Defra and therefore, it follows

robust QA/QC procedures. There is no specific or prescriptive QA/QC approach for source apportionment.

• Source and receptor-oriented source apportionment approaches can serve different purposes and are

ultimately complementary.

Summary
FAIRMODE Technical Meeting, Tallinn
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