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WARNING!
If you hear sirens sounding, do not panic!
It is NOT a nuclear accident (hopefully?!),
just a nuclear exercise!!
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Directive
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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
2.2 Where does the AQ Directive apply? ......................................................................................................... 10 I
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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p 3.1 Model applications in the AQ DIF€CHVE ..........ooiieieee e 15
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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
4.3.1 Annual information 10 the PUBITC .............ooeee et 26
4.3.2 Alert and information threshold information 10 the PUBIC ............c..ccoiiii i 26
. J R c 4.3.3 Reguiar information f0 the PUDIIC .............ccooeeeeee ettt ettt et 26
4.3.4 Air quality Web POITAIS [N EUIOPE ... ettt ettt e et et eanae e 27
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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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4.2.2 Reporting for the postponement of attainment deadlines and exemplions ............coooeoeeovieoeiieeeee e 25

4.2.3 Reporting of SROM=LEIM @CHON PIANS .......ocoeeeeeeeeeeeee ettt ettt eea et e e e et e et ennannenneeneen 25

4.2.4 Reporting in regard to activities to reduce transboundary air PONULION ...............ovoeeeeiiiiiiiiieee e 25

4.3 Communicating to the public when using models........ ... 26

4.3.1 Annual information 10 the PUBITC .............ooeee et 26

4.3.2 Alert and information threshold information 10 the PUBIC ............c..ccoiiii i 26

. J R c 4.3.3 Reguiar information f0 the PUDIIC .............ccooeeeeee ettt ettt et 26
4.3.4 Air quality Web POITAIS [N EUIOPE ... ettt ettt e et et eanae e 27

EUROPEAN COMMISSION



2 Summary of the 2008 Air Quality DireCtiVe............ccoeeueeereeeee e eneas 9

Conte nts 2.1 Concepts and defiNItiONS ... e 9
2.2 Where does the AQ DIreCtiVe apply 7. ... . oo e 10 i

2.3 Limits and target values for the protection of human health ... 11
2.4 Limits and target values for the protection of vegetation ... 11
3 Interpretation of the AQ Directive in regard to modelling............ccooooiiiirinineeceeees 15
Chapters 2 - 4 3.1 Model applications inthe AQ DIreCtIVE ... e 15
3.2 When can models be used for the assessment of existing air quality?..................o 15

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

JRC
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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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e Denby: bde@nilu.no

- and register at:

~http://fairmode.ew.eea.europa.eu/
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WG2 on Quality Assurance of Models

 |ts main goal is to develop a user-friendly system
(including protocol and tools) to assess the quality
of the air quality models used for the
Implementation of the AQD

* Protocols for Quality Assessment
 Benchmarking Tools
e Dialogue and exchange of experiences

i
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Proposal of SGs in WG2

TFMM Meeting 19-20 November 2009 21
Group leader/provocateur
SG1 Representativeness of AQ stations for model validation W. Spangl, UBA- Austria
SG2 Combination of monltqung gnd modeling (data B. Denby, NILU
assimilation)
SG3 Emission Inventories and Scenarios 3. WU BES an_d R. Borge,
(Spain)
sGa Protocols and Tool for Benchmarking Air Quality P. Thunis, E. Georgieva
Models (JRC)
SGS Contribution of natura! sources and source J. Douros (Greece)
apportionment
SG6 Model suitability and model documentation tbd
SG72 Integrated Assessment .Mod'elllng in relation to the AQ M. Volta (Italy)
Directives
Coordination L. Tarrason (NILU)

W
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Established SGs in WG2 for 2010

Group leader/provocateur

SG1+2

Combination of monitoring and modeling (including
data assimilation and representativeness of AQ
measurements)

B. Denby, (NILU)

SG3

Emission Inventories and Scenarios

J. Lumbreras and R. Borge,
(Spain)

SG4

Protocols and Tool for Benchmarking Air Quality
Models

P. Thunis, E. Georgieva
(JRC)

Contribution of natural sources and source
apportionment

J. Douros (Greece)

NIAM

Coordination

L. Tarrason (NILU)

EUROPEAN COMMISSION
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Overview of AQD applications & scale in on-going projects

TFMM Meeting 19-20 November 2009

Applications for the AQD

Local-Hot spot (dx
~ m)

Urban/Agglom
(dx ~ 1- 5 km)

Regional
(dx ~ 10 — 50 km)

Compliance / Assessment

Data Assimilation

[ TRANSPHORM | EURODELTA
AQMEI
[ CosTe0 | T

MEGAPOLI

Fusion PASODOBLE
. : MEGAPOLI []
Mitigation & Planning [ TRANSPHORM | ECAMACS
EURODELTA
Emission scenarios CITYZEN

Source Apportionment

PASODOBLE

i

MEGAPOLI

Public information

AQ near real time forecast

PASODOBLE

B-JRG
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WG2 2010 - Main activities — SG(1+2)

TFMM Meeting 19-20 November 2009

SG(1+2) Combining monitoring and modelling

= Collecting information about groups and their methods and applications (data
assimilation)

= Provide an assessment concerning the ‘fitness for purpose’.
|dentify objectives and indicators.

* Provide basic recommendations for applications relevant to the directive
(forecasting and compliance assessment)

= Evaluation of nesting procedures and capabilities
» will be carried out by the work in PASODOBLE

» Links to AirdEU, MACC, PASODOBLE, COST 602
JRC . W
European Environment Agency "a_)
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WG2 2010 - Main activities — SG(2)

TFMM Meeting 19-20 November 2009

SG(1+2) Combining monitoring and modelling

= Representativeness of observations (SG1). The relevant
work of this subgroup is now to be included in SG(2).
» Need to evaluate station evaluation criteria
» Recommendations on position of monitoring stations
» Needs for new monitoring data

J R c European Environment Agency %5
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WG2 2010 - Main activities — SG(95)
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SG (5) Contribution of natural sources and source allocation

» Extended review of the guidance from the WG onIm  plementation
(Requested by DG-ENV)

* Review of experiences from the members states reporting under Art.20 and 21
» Protocol for best practice for model uses beyond receptor modelling for
» Winter sanding
* Wind-blown dust
e Sea salt
« Wild open fires

e Links to MACC, PASODOBLE ,MEGACITIES
And TFMM

JRC
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WG2 2010 - Main activities — SG(3)

SG(3) on urban emissions and projections

Needs for guidance on emission compilation at urban level
Consistency with national inventories
Top down vs bottom up approches

Use of GIS and GMES tools

J - coee - 1t Agency %:5}

EUROPEAN COMMISSION




WG2 2010 - Main activities — SG(3)

TFMM Meeting 19-20 November 2009

SG(3) on urban emissions and projections

Urban emission compilation is a key issue at European level
Both guidance and relevant exchange fora are needed

« Workshop with local authorities in 2010

« Draft guidance and prioritisation for long-term activities
— data collections,
— missing spatial and temporal patterns,
— uncertainties,
— Checklists and benchmarks

* Linksto TFEIP/EIONET, GEIA
* Funding will be needed!

I
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Benchmarking?

TFMM Meeting 19-20 November 2009 29

a standardized method for collecting and reporting model outputs in a way that
enables relevant comparisons, with a view to establ Ishing good practice,
diagnosing problems in performance, and identifying areas of strength;

a self-improvement tool allowing model validation and model inter-compariso n
regarding some aspects of performance, with a view to finding ways to improve
current performance;

an on-going, systematically oriented process of con tinuously comparing and
measuring models performance provides modelers with an external reference
and best practices on which to base evaluation of the results and futu re
developments.

Benchmarking can be seen as a diagnostic instrument , an aid to judgments on
guality.

J R c European Environment Agency %5
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The JRC visualization tool
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Different levels of test complexity

Model performance
Diagnostic

Model Quality Objectives (MQO)
(model vs. measurements)

Model performance indicators (MQI)
(model vs. measurements)

Input consistency indicators (ICl)
(model vs. input data)

Complexity
Data demand

Multi-model indicators (MMI)
(model vs. model)

Model response indicators (MRI)
| (model vs model) /
== | W
European Environment Agency ‘;’ _)
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« FAIRMODE focus is on the Urban/agglomerate scale (dx:
1-5 km)

 Development of a prototype based on the experience
gained in previous inter-comparison projects and existing
datasets (ED, CD, POMI...) = 2010

 Benchmarking on urban target area as well as on
European scale (ED new phase)

« Benchmarks are intended to be “permanent” \
S JRC European Environment Agency %_5
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