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WARNING!
If you hear sirens sounding, do not panic!
It is NOT a nuclear accident,
just a nuclear exercise!!
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Terms of reference of FAIRMODE

TFMM Meeting 19-20 November 2009

*To provide a permanent European Forum for Air Quality Modellers and
model users

*To produce guidance on the use of air quality models (including fitness for
purpose) for assessing current and future air quality for the purposes of
Implementation of the Air Quality Directive and in preparation to the revision
of this Directive (WG1)

*To study and set-up a system (protocols and tools) on the quality assurance
and the continuous improvements of air quality models (WG2)

*To make recommendations and promote further research and other
relevant improvements, such as on source apportionment, data assimilation,
emission inventories, meteo, boundary conditions, temporal and geographic
scale
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Guidance on the use of models for the European Air Auality
Directive

Bruce Denby (ed)
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Contents AQ Modelling Guidance document (WG1)

1. Introduction

2. Summary of the 2008 AQ Directive

3. Interpretation of the AQ Directive in regard to modelling
4. Reporting and public information when using models
5.
6
7
8

Model quality assurance and evaluation

. Applications of models for assessment

. Application of models for air quality planning

. Special topics

Annexes 1 -4
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2 Summary of the 2008 Air Quality DireCtiVe............ccoeeueeereeeee e eneas 9
2.1 Concepts and defiNItiONS ... e 9
2.2 Where does the AQ DireCtive @pply? ... ... e 10

1. Assessment of the existing air quality

« Models can be used to supplement or even replace monitoring data under specified conditions.
These conditions are related to the vanous categories of pollutant levels and are described In
section 3.2 of this document.

« (iven adequate quality and resolution a model can be used to reduce the number of
measurements by up to 50% (not including ozone, see Annex [X), uncondiional on the pollutant
levels (Articles 7.3, 10.3 and 14.2).

¢« (iven adequate quality and resolution of the model it can be used to reduce the number of
measurements of ozone by 1/3+ (Annex [X).

This topic will be described in more detail, and illustrated with examples, in chapter 6.

2. Management: mitigation and planning for future air quality

When prepanng air quality plans and abatement measures, models will need to be used for a
thorough analysis of the impact of these measures on the air quality. The use of models is not
stated explicily in the AQ Directive for this management activity, but it is not possible to do this
analysis properly without the appropriate models. Such analysis includes short term air quality
modelling of hours to days (air quality forecasting) as well as long term planning of several
decades (emission scenarios and abatement measures) This topic will be described in more detail,
and illustrated with examples, in chapter 7.

3. Source apportionment

Though not directly written into the AQ Directive, source apportionment studies will generally be
required to assess the causes of exceedances of air quality thresholds, the contribution from
natural sources, neighbouring countries and the contribution from resuspended road sand and salt.
Monitoring of these source contributions everywhere in a zone or agglomeration would not be
possible so modelling is the most likely methodology that can be used for this application. Though
source apportionment is a part of any air quality assessment, this topic is of particular importance
and will be described separately in more detail, and illustrated with examples, in chapter 8.
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Conte nts 2.1 Concepts and defiNItiONS ... e 9
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2.3 Limits and target values for the protection of human health ... 11
2.4 Limits and target values for the protection of vegetation ..o 11
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3.5.1 Spatial resolution of the models

The AQ Directive specifies the placement of measurement sites (Annex [I1.B.1) related to health protection and
points out that if modelling is used then the same type of criteria should apply (Annex lll.A.1). From a modelling
perspective the following points concerning resolution should be made:

a) d_occur at sites where the concentrations are highest, e.g. kerside or close to strong

stations (Annex Il1.C) the AQ Directive states that concentrations should be
m to the kerbside or 25 m from the edge of major junctions.

b) 2ntrations should be representative of a 250 x 250 m area and for traffic

>nt should be representative for a 100 m street segment.

c) Urban hFackgrolL:md concentrations should be representative of several square kilometres
rans Fierens
These statements concerning representativeness place limits on the modelling to be carried out. The following

examples help to illustrate this:
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4.3 Communicating to the public when using models........ ... 26
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3.6.1 Mathematical formulation of the Directive quality objectives

As in the previous directives the wording of this text remains ambiguous. Since values are to be calculated, a
mathematical formulae would have made the meaning much clearer. As such the term ‘model uncertainty

remains open to interpretation. Despite this we suggest the following interpretation that we call, for want of
another name, the Relative Directive Error (RDE) and define it mathematically at a single station as follows:

Oy — —“WLV‘
LV

RDE =

(1)

where O,y Is the closest observed concentration to the limit value concentration (LV) and M,y is the
correspondingly ranked modelled concentration. The maximum of this value found at 90% of the available
stations is then the Maximum Relative Directive Error (MRDE).
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Exceedance based on modelling 2004 2005 2006 2007

Hr 13.0% 12.1% 10.6% 10 3%

Health Day 8.0% 5.8% 77 % 9.7 %

T 21.0% 14 4% /2% b 9%
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CO nte nts 6 Applications of models for asseSSMEeNt .............oo oo e 42

6.1 General background and SCOPE....... ..o 42 [
6.2 Assessment USING MOTEIS ONIY ... e 43
6.3 Integrated assessment using monitoring and modelling ............ooooo oo 43
6.4 Data fusion and assimilation using monitoring and modelling ..o 43
Chapters 6 B 8 6.5 Source apportionment USING MOAEIS ... oo 44
8.2 Assessing the contribution of wind-blown and Saharan dust events to PM
exceedances

Article 20 states that exceedances caused by natural contributions will not count as exceedances for the
purpose of the AQ Directive. In article 2.15 one of the natural sources is described as being the “atmospheric re-
suspension or transport of natural particles from dry regions”. This is generally understood to refer to Saharan
dust events but may include any such event. It does not in principle include wind blown dust events caused by
human activities such as agriculture or mining activities. As with road salting and sanding, wind blown dust
events are most relevant for the PM1o daily mean target values due to their episodic nature.

The _Cer sion is currently developing a guidance document on natural contributions ‘Guidaree<an the
quantification of the contribution of natural sources under the EU Air Quality Directive’ that will be available
010 through the Commission web site (http://ec.europa.eu/environment/air/quality/). This guidance document is
basé&t~en-a_prior technical document (Marelli et al 2007). For the partlcular case of Saharan dust epieed®s it is
recommended in that docurme STSECRR S actan.madalling aram-dustiorecasts, satellite data and
ground based measurement data to |den1|fy euch events. It is net recommended to use modelling alone as a
method for quantifying Saharan dust outbreaks but rather to use monitoring methods for this, after the events
have been identified using both models and monitoring data. A recent document (Querol et al., 2009) describes
a comprehensive methodology that combines the above aspects and allows for a quantitative assessment of the
contribution of Saharan dust outbreaks to PM,, exceedances. This methodology is summarised in A1.2.6.
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Contributions are required for the following applications:

1. Where models are used in combination with measurements for Directive assessments

2. Where onlymodels are used for Directive assessments

3. Where models are used to detemine the risk of exceedance of the alert threshold and/or developing
short term action plans to prevent this

Where models a
Where models a

a. Assessi
b. Assessi

Contributions are still =
hg special topics
needed and welcome
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c. Assessing the contribution of wind blown and Saharan dust events to PM exceedances

d. Assessing the contribution of sea saltto PM exceedances

e. Assessing the contribution of wild-land fires to PM exceedances

6. Examples of model validation or evaluation exercises and protocols
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Time table in 2009 - 2010 (WG1)

e Final update for 2009

o Delivery to EEA on 11 December(®
* Incorporating and further selecting examples

o Updating in regard to other guidance documents
and reporting requirements

 Promoting the document (e.g. Harmo13)

 Inclusion of results and activities of WG2
0 e.g. SG2 recommendations on data assimilation

e Guidance on local scale modelling of NO,

*

Bruce’s birthday.
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