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ECRAN

LIST OF ABREVIATIONS

ABS Accreditation Body of Serbia

AQ Air Quality

AQD Air Quality Directive

AQMEII Air Quality Modelling Evaluation International Initiative
BAT Best Available Techniques

CAFE Clean Air For Europe

CAPRAM Chemical Aqueous Phase Radical Mechanism

CAR Contaminants in the Air from a Road

CEMSA Consolidation of the Environmental Monitoring System in Albania
CHIMERE not available

COSMO Consortium for Smalbcale Modelling

DWD German Weather Service

ECMWF European Centre for MediwwRange WeatheForecasts
EPA Montenegrin Environmental Protection Agency

EU European Union

FAIRMODE Forum for Air Quality Modelling in Europe

FMI Finnish Meteorological Institute

FMFENFUSER| Finnish Meteorological Institute's Environmental information Fusion Servig
FORE Forecasting Of Road Dust Emissions

GHG Greenhouse Gas

GMES Global Monitoring for Environment and Security
GRAL The Graz Lagrangian Model

GRAMM Graz Mesoscale Model (Eulerian Model)

HM Heavy Metals

ICT Information and Communication Technologies

IPA Instrument for Preaccession Assistance

JRC Joint Researchddtre

LRTAP Longrange Transboundary Air Pollution

LUR Land Use Regression

MACC Monitoring Atmospheric Composition and Climate
MAEP Ministry of Agriculture and Environmental Protection in Serbia
MPI Model Performance Indicators

MQO Model Quality Objective

NEC National Emission Ceiling

NECD National Emission Ceiling Directive

OPS Operational Priority Substances Model

OSM Open Street Map

PM Particulate Matter

PRTR PollutantRelease and Transfer Register

SEPA Serbian Environmental protection Agency

SILAM System for Integrated Modelling of Atmospheric Composition

This Project is funded by the

*
*
*

*

* %

RE European Union

- A project
dynamics

public sector consulting

implemented by
Human Dynamics Consortium



Enviroment and Climate
Regional Accession Network EC R A N
LIST OF ABREVIATIONS

SMHI Swedish Meteorological and Hydrologitadtitute

SRM Sandaardrekenmethoden

STEAM Ship Traffic Emission Assessment Model

THREDDS Thematic Redime Environmental Distributed Data Services
UNECE United Nations Economic Commission for Europe
UNFCCC United Nation Framework Convention @limate Change
VAST Volcanic Ash Strateginitiative Team

VOC Volatile Organic Compounds

WRF Weather Research Forecasting
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Background/Rationale

Based on discussion in the course and following a workshop on theDh&ive (NECD)it was
decided by the beneficiaries to dedicate the forthcoming workshop to air quality modelling. With the
help of a questionnaire the current situation and future needs with respect to air quality modelling
were investigated and used asbasis for the design of the training workshop. The traiminged at

the following overall topics:

1. Overview on requirements and possibilities of simple models, mainly for local scale
applications, point sources;

2. Overview on requirements angdossibilities of more complex models, mainly for local to
regional applications (e.g. complete analysis of city);

3. Overview on requirements and possibilities of chemical transport models (regional to
international scale, complex pollutants such as ozone, &M).
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I. Objectives of the training

General Objective
Toassisting ECRAN countries in the implementation of topics related to the Air Quality Directive
Specific Objective

Capacity building regarding improving the understanding of possibilitiediraitdtions of air quality
models with various complexities on different spatial scales.

In addition, the annual working group meeting took place on the morning of the first day.
Results/outputs

The expected results are:

1 Improved understanding of the pobdities and limitations of air quality models, the required
input and infrastructure, as well as the accompanying costs;

1 Exchange of information on the topics described above between ECRAN countries and

European Member States.

o This Project is funded by the . A project implemented by
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[I. EU policy and legisteon covered by the training

Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air
guality and cleaner air for Europe.

Air pollution has been one of Europe's main political concerns since the late 1970sed&dbgon
policy on air qualityaims to develop and implement appropriate instruments to improve air quality.

Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air
guality and cleaner air for Europe entered intoderon 11 June 2008.

This Directive includes the following key elements:

- The merging of most of existing legislation into a single directive (except for the fourth
daughter directive) with no change to existing air quality objectives;

- New air quality objeaves for PMs (fine particles) including the limit value and exposure
related objectives, exposure concentration obligation and exposure reduction target;

- The possibility to discount natural sources of pollution when assessing compliance against
limit values;

- The possibility for time extensions of three years (RMr up to five years (NObenzene) for
complying with limit values, based on conditions and the assessment by the European
Commission.

The directive require Member States to ensure that dp-date information on ambient
concentrations of the different pollutants is routinely made available to the public as well as to other
organisations. This is done by providing information on websites, teletext, in press and also by public
displays. The formation needs to be updated as appropriate to the averaging periods. The relation
to the different limit and target values needs to be clear. When information or alert thresholds are
exceeded Member States need to inform the public about the exceedamtehe actions that are
eventually taken.

Also, the Commission has adopted a Clean Air Policy Package in December 2013, consisting of a new
Clean Air Programme for Europe with a revised National Emission Ceilings Directive with stricter
national emission @lings for the six main pollutants, and a proposal for a new Directive to reduce
pollution from mediumsized combustion installations.

Pageg

A This Project is funded by the - A project implemented by

5 k! dynamics

ko European Union . .
R P P it g HumanDynamics Consortium



Enviroment and Climate EC RA N
Regional Accession Network
V. Highlights from the training workshog annual meeting

Welcome and Opening Mr. Andrzej Januszewski

In hiswelcome speech Mr. Januszewski emphasised the importance of air quality in the environmental
acquis even though it is a rather difficult part of the acquis. Air quality thresholds are still exceeded in
many regions in Europe, which requires efforts on Baem but also on local level. Mr. Januszewski
highlighted the Clean Air Policy package, which was presented by the European Commission in
December 2013. This package aims at reducing the impact gf BVhalf until 2030. He presented

the current status 6 the negotiations in the European Parliament and the Council. The Medium
Combustion Plant Directive, which is part of the package, should be published by the end of 2015.
Negotiations are still ongoing for the revised NECD. Within the Clean Air Forumeerational
conference is foreseen for spring 2017. Mr. Januszewski expects that the Council will soon come to an
agreement concerning a Decision to accept the amendments to the Gothenburg Prétimedly he
stressed the need for cooperation on natioaly R Ay SNyl GA2ylf S@Stx 27
support to the ECRAN countries and thanked the organizers of the workshop.

ECRAN Annual Meeting Air Quality Working Grauplr. Christian Nagl

Prior to the workshop, a questionnaire was distributed to pagticipants with the aim at assessing

the impact of the two workshops held so far on the Air Quality Directive (AQD) and the National
Emission Ceilings Directive (NECD). The main objective of this questionnaire was to discuss the impact
during the annualWWG meeting ira structured way.

The questionnaire shouldavecontained the answers regarding the current status of implementation

of AQD and NBD, impacts of the previous workshops, implementation, assessment and
managementof the directives. Five couries presented the results of the questionnaires: Albania,
Bosnia and Herzegovina, Kosoyderbia and Turke{he results of the workshop have shown that

the implementation of NECD is not yet completed. Improvements of emission inventories is very much
needed, since regarding the Directive, they are most valuable. The questionnaire can be found in
Annex IV of the report.

Status of NECD has however changed, since in 2013, EU Air Quality Policy was revised. Main changes
occurred so faconcerningoinding tagets by 2025, reporting requirements, and possibility of deleting
CH commitments and shipping flexibility.

Discussion was opened on future ECRAN Activities. Fuel Directive and Petrol Directive are still opened
subjects for the next workshop.

4

1 This designation is without prejudice to positions on status, and is in line with UNSCR 1244/1999 and the ICJ
Opinion on the Kosovo declaration of independence.
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Results othe Questionnaire; Mr. Christian Nagl

ECRAN

Current use of models in the ECRAN countries (from the questionnaires received) is shown on the

table below.
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Air Quality Management in Albaniag Ms. Aspri Kapo, Ms. Gjystina Fusha

Albania ratifiedthe United Nations Framework Convention on Climate Change (UNFCCC) ith&994,
Kyoto Protocol in 2004, arttie Long Range Transboundary Air Pollution (LRTAP) Convention in 2005.
In order to comply withthese Conventios, Albania has to producannual emissioninventories
containing updated data on emissions of greenhouse gases (&td@jr pollutants, respectively

The a emissions inventory from 1990 to 2010 were completed itk S LINR 2 S OG &/ 2 y a dz
in the sector of the Air Pollutants Emission Inventories Implementation and Air QualityigJann
LfolFyAl é AYLI SYSy i SAbaniadssued3hd Ky & the acgessidet of theyPEidcol

of UNECE for releasedtransfer of pollutants in 2006\ rew Law on the protection of environment

was adopted in 2011, aralaw on environmental permits was amended in 2011 as well. Consolidation

of the Environmental Monitoring System in Albania (CEMSA) assisted NEA thaiogty twith the

subject of PRTR.

ANational Air Monitoring Network was established in 2005. In 2015, six automatic monitoring stations
are in operation and also one manual station, four traffic locations and three urban background
locations which are loated according to Ambient Air Quality Directivdeasured indicators include

SQ, NQ, CO, @ Volatile Organic Compounds (VOC) and particulate matters. Monitoring is done in
18 cities and 42 other locations for Bl@nd Q. Air quality data is received argkntto the local
database, then transmitted to a server in AustNéonitoring is performed under the Air Quality (AQ)
Directive.

Air Quality Management in Montenegr@g Ms. Gordana Djukanovic

A National Strategy for AQ Management in Montenegro was agldph 2012.An AQ Monitoring
Network was established in 2011 in accordance with EU legislation. In 2015, five pollen monitoring
networks were set, and with IPA fundse AQ network is improvedAn AQ Plan for the City of
Podgorica was finalised, ensurirgetfull transposition of AQ Directive.

The Montenegrin Environmental Protection Agency (EPA) has started activities for estabhshing
National Air Quality Network, foreseeing moniiag sites in three zones, South Critical Zone, North
Critical Zone and Matenance Zone.

Even though there is a small number of industrial installations, they present the main sources of air
pollution, along with transport and heating systems. The most polluted city in the country is Pljevlja,
because of the thermal power planPM, annual mean levels the cityare 79> I, SQ values

are however, the highest in Podgorica @A K Yo 0 @ C2NJ G KS SAIKG Y2y Ald2NR
pollutantsis beingmonitored on an hourly basisAQ monitoring network started with 5 automatic

stations in 2009. Now there are 7 and with IPA funds insured, in 2016/17 there will be total 10
including one functional EMEP station. The same project will provide for lab equipment and revision

of the netwak. There is a plan to make a pilot health impact assessment in Pljevlja with support of

WHO, and also a plan to enlarge network for pollen.

Air Quality management in SerbigaMs. Dusica Radojicic

Page6
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Within the Ministry of Agriculture and Environmenglotection, there is an Air and the Ozone layer
protection unit with six employees performing tasks related to:

Air protection

Ozone layer protection

Transboundary air pollutign

Implementation of Convention on Loignge Transboundarir Pollution

Implementation of the Vienna Convention for the Protection of the Ozone Layer and the
Montreal Protocol on Substags that Deplete the Ozone Layer.

=A =4 =4 A =

The Law on the Air Protection regulates AQ Management and transpose some provisions of the AQ
Directive Ambient Air Quality Directive and'4Daughter Directive are transposed throutgws,
regulations and rulebookdrovisions that set obligation of EU membé&ate towards the European
Commissiomwill be transposed by the date of accession.

Responsibility for impmentation of laws and regulations is divided to five institutions

Ministry of Agriculture and Environmental Protection (MAEP);

Serbian Environmental protection Agency (SEPA);

Accreditation Body of Serbia (ABS);

Provincial Secretariat for Urban Planni@gnstruction and Environmental Protection;
Local seHyovernments.

= =4 =4 =4 =

Administrative capacities are being strengthened through various funds, such as IPA andATAIEX.
preliminaryAQ Assessment in Serbia was done in 2010 with the help of EU funds. Data from 2005
2009 was used for the assessment, and the assessment regasdetermined based on data from

the Automatic Monitoring StationsThe National Automatic Monitoring Network osists of 36AQ
monitoringstations of SEPA and additional four stations established after adoption of the National Air
Quiality Control Programme. Unfortunately, complete data sets for some statidgheirNational
Automatic monitoring network are not avable because of gufficient fundingor maintenance and
servicing.

The manual monitoring networkonsistsof 18 authorised laboratories, and uses manual methods at
32 monitoring sites in 21 towns in Serbi@n evaluationof the National Air Quality Monitong
Networkwasperformed in 2011/2012.

AQ Modelling has ndfufficientlybeen used for AQ assessment and AQ planriogthe pilot study

of Air Quality Modelling of SGn Belgrade, AERMOD dispersion model has been used, while for the
analysisof the traffic impact on the emission ofdd and PMin Novi Sad study, PROKAS dispersion
model has been used. In Belgrade, adoption of AQ plan is expected by the end of 2015, while
preparation for AQ plan has started in four more cities (Novi Sad, Pancevo, @vedend Uzice).

The annual report on the state of AQ in the Republic of Serbia is prepared and published by SEPA.

The main impulse to the establishment of national automatic monitoring of air quality in Serbia was
the CARDS projedt{ dzLJLJ & 2 FND || AZNILN &/ iA &8 a2y AG2NRARy3I { G GA
With this project, certain equipment was donated, such agri@hitoring stations, calibration and
FyFrtedAaolrt tF02Nri2NEd® ¢KS OdzZNNByld LINR2SOi L'Eg;

@

o
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momh G 2NRAYy 3 &aeadsSy F2NJ FANI FyR 6FGSN) ljdz t AGeégs LI
vdzk t AGe a2y AG2NARAy3a {eadaSye gAff AYLNRGS RFGE Y
Y2YAG2NRAYy3Id v RIFEGE OFy 06S F2dzyR 2y {9t! Qa 6S06aA

Annual values rad the frequency of exceemcesare part of the annual SEPA report. During 2014,
68.8% of the population of the Republic of Serbia had a clean or slightly contaminated air (category
a). In the same period, 31.2% of the population had air quality that desemprovement (categories

2 and 3). Nevertheless, the situation is much better than in 2011, but also worse than in 2013.

Air Quality Management in Turkey, Ms. Funda Filiz

There are in total 200.Q measurement stations in Turkiey81 regionsMonitoring is doneaccording
to Ambient Air Quality DirectiveCAFDirective) through the EU Capacity Development Programme,
including developing of monitoring stations.

Emission inventories are calculated on national, regional and local lagdt. canbe seen from the
table below,emissions of some pollutantecreaseccomparedto previous yearsSQ emissionsare
a great burden to the country, mainly because of the vast usage of fossil fuels.

Year

Pollutants 2009 2010 2011 2012 2013
(kton/year)

SG 2665 2561 2641 2716 1939
NOXx 961 945 1120 1090 1047
NHs 467 485 506 562 1090
NMVOC 963 977 985 1034 868
CcoO 2529 2546 3041 3304 2541
PM 714 805 748 831 756

The secalled TubitakKamag project for th&larmara Region started in May 2013 and will emélay
2016 It aims at implementingQ legislation

9 Emissions Calculation Module
- Pointsources
- Areasources
- Mobile sources

9 Emissions Processing Module

- Gridding
- Smoke
1 Air Quality Module
- WRE QES
T
ol
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- CMAQ
1 Solid Fuel System
1 Manager Module

Other modules used ifior AQ managementinclude dispersion nodels (EIA permitting process),
photochemicalmodels (management of air quality, and numerical weatimeteorological model)
andstudy areasof photochemical models.

Turkey plans to implemenAQ forecasting to inform the public. Also, an online system is in
preparation.

Air Quality Management in Former Yugoslav Republic of MacedayMs. Aneta Stefanovska

There are 17 monitoring stations in the country, measuring the following parametessNSONG,

NQ, CO, @ PMy, PMs and BTXIndicative measurement®f heavy metals (HMhave been
performed as well. As Ms. Stefanovska presented, annual average concergdti®®, NQ andCO
havebeen decreasing in the last decade.

The rational plan for air protection irthe Republic of Macedonia for the period 262817 was
adopted, as well ashe National Program for gradual reduction of emissions of certain polluting
substances at the level of the Republic of Macedonia for the pe@d@-2020 Local measures have
been taken as well, such @se programfor improvement of air quality andn actionplan for
reduction of pollution in city of Bitola. Botationalplansincludeemission projections for SONG,

NH; and VOC for the perio2015-2020.

Main emissionsources on national levebn be seen on the table below.

55 % 5,13 % 93,82 % 9,13 %
32,89 % 32,31 % 0,24 % 17,5 %
2,44 % 55,81 % 2,53 % 38,42 %
8,58 % 6,74 % 3,41 % 17,44 %
1,09 0,01 % / 17,51 %

Major reduction measures are needed especially fonFdvid SQ@ Best Available Techniques (BAT)
are already being implemented in sorsectors

Air quality data is collected and reported in accordance with AQ Diredthesar emission inventory

is collected and reported in accordance with EMEP/EEA Guidelines and obligh@nERAP and its
protocols. In 2015the inventory for 2013for all pollutants was prepared and submitted, while
recalculations were made for the period 200813. The currenttwinnA y 3 LINR 2SO0 & Cd
AGNBYIOGKSYAYy3a (KS OFLIOAGASE F2NJ STFSOGADS A YL &
its fourcomponents is working on improving tiraplementation ofEU legislation on AQ.
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Air Quality Management in Bosnia anderzegoving Mr. Enis Omercic

Mr. Omercic firstly explained the governmental structure in Bosnia and Herzegovina (BIH), with its two
entities and one districiTheRepublica Srpska entity has 64 municipalities, wthitefederationBIH

entity is divided into 10 cantons, covering 84 municipaliti€se Ministry of Foreign Trade and
Economic Relations, in accordance with Constitution of B&Hesponsible for environmental
activities at the State Level.

The AQD is partially implemented on local level. Methodology of measurenigsimilarto that in

the Directive. However, there is currentheither alaw on state level for AQ monitoring, ntaws
definingobligationsfor reporting to EIONET and EEA. There is no meteorological database on a state
level, butin two entities meteorological services are collecting and storing their own dkta.
following schemalescribesthe relevant bodies respwible for AQ in the country.

- Ministry of Ministry for
Federal Federal
r

Council of
Ministries
MOFTER

spatial agriculture,

ministry of planning, civil water
environment ineering
and tourism and ecology and forestry

Hydrometeo
ological
Service

Republic
Hydrometeorological Sevice

The following gaps were identified in the country:

Pagé.o

1 Lack of regulation;

1 Lack ohorizontaland vertical cooperation;

1 Lack of administrative capacity for preparation subordinate legislation;

1 Lack of expert capacity official institutions.
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V. Highlights from the training workshog modelling workshop

ECRAN Air Quality Modelling Workshop Introductioir. Christian Nagl

Mr. Nagl presented the four topics that will be covered during the workshop:

Local to urbarscale modelling;
Regional scale modelling;
Modelling for decision making;

1 Modelling in beneficiary countries

= =4 =4

At this point, BIHbarticipants proposed a site visit to Finlatedsupportthe implementation of amAQ
system.

European Modelling Activitieg Mr. Christian Nagl

The presentation focused on threprojects, namely theEuropean Monitoring and Evaluation
Programme (EMEP), Monitoring Atmospheric Composition and Climate (MAC@) &odum for Air
Quiality Modelling in Europe (FAIRMODE).

The new EMEPig was established i@012and isshownin the picture below.

« EMEP monitoring sites %
== Current EMEP domain '

EMEP emissions are used tioe unified EMEP model, but also for MACC emissions and other regional
models, such as CHIMEEKEIEP emissiorase thebasis for gridded emissions for modelliag,shown
on the scheme below.
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EMEP emissions

Sea salt

Aircraft

emissions
Natural SO, Gridded

Road dust Biogenic NMVOC emissions
emissions for
NO from soil modelling

Natural -

emissions Lightning

Volcanoes

EMEP model results are used for policy development and country specific information data. Average
concentration, exposure of ecosystem and deposition are parameters for the assessment of health
and ecosystem impact aregional scale.

MACC Il is a follow up project of M@&nd started in2011. TheMACC project from 2002011 was
part of the European Earth Observation Programme Copernicus. MACC |l has#ineéeput data
stream:emission inventories, igitu data, and atellite data. There are thremain MACC products

1 Global records of greenhouse and reactive gases, aerosols;
1 Global forecasts of reactive gases, aerosols;
1 Regional forecasting and assessment of air quality for Europe.

MACC is a preperationalatmospheric service of the European GMES prograjand itprovides

data records on atmospheric composition for recent years, data for monitoring present conditions and
forecasts of the distribution of key constituents for a few days ah@&48CC providesata and
information on climate forcing by greenhouse gases and aerosols;réogg pollutant transport,
European air quality, dust outbreak, solar energy, and many more. In the middle of 2005, IMAas
startedcovering the current preperational Copearicus Atmosphere Service.

TNOhas developed high resolution European emissions databfmethe MACQoroject.

FAIRMODBRvas set up by the European Environment Agency (EEA) and the European Commission
Joint Researcl@entre (JRC) in 2007. Its aim is tary together air quality modelers and users to
promote and support the harmonised use of models by EU Member States, with emphasis on model
application under the EU AQ Directivé¢ational experts are nominated by the MS. FAIRMODE
objectives include:

1 Providing a permanent European Forum for AQ modellers and model users;
9 Guidance on the use of AQ models;

9 Protocols and tools on the QA of AQ models;

 Recommendations for further research.

In the framework of FAIRMODi#e Delta tool has been developed, whisa software that supports
the evaluation of model applications performed in the frame of the AQ Directive. Based on paired

modelled and monitored data, it offers rapid diagnostic of model performance in terms of various =
a
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statistical indicators and diagms. The FAIRMODE organisational scheme is presented on the
following picture.

Box 1.1 Forum for Air Quality Modelling in Europe — Fairmode

Fairmode iraitnode

website ) Model
g N | documentation

s AirBase
GMES B == —
\_Atmosphere service -
= = = ¢ EEA's
3 = == \_ data centre /

~._system _~

‘ COST actions )

Invited modelling = E
xisting

~ EU projects | Interested experts \_  databases J
_and networks / : > =
wleals \ evners Nominated EU Eionet
— Member State model users —
Representatives Existing
Literature tools
Nl N
WG1 WG2
Guidance on modelling [:> Good modelling practices @ Quality assurance
User interactions Model harmonisation Benchmarking
Input to legislation

Chemical weather forecasting and assessment: SILANF. Ari Karppinen

SILAM is a globalodel developed for atmospheric compaosition, air quality, and emergency decision
support applications, as well as for inverse dispersion problem soluliba.model consists of several
parts developed at several institutes, bilte overall coordination and the system maintenance is
performed by the Finnish Meteorological Institute (FMI).hd model requires gridded basic
meteorological data and appropriate information on emission, as well ag h@sy/siographical
information. SILAMapplicatiorsinclude:

9 Shortterm forecasting and r@nalysis
- atmospheric chemical composition;
- allergenic aipollution;
- plumes of wildland fires;
1 Emergency preparedness
- nuclear ;
- volcanic
1 Source apportionment studies
- anthropogenic sources;
- natural sources: allergenic pollen, volcanoes, fires;
1 Risk assessment

- chemical ;
- nuclear;
1 Climate change forcing and impact.
S This PI’OjeCt.IS funded by the human A project implemented by
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SILAM v.5.5 was introduced in February 2015. SILAM contains nine chemical and physical
transformational modules, of which seven are open for operational use. It also includes eight source
streams. The modulexchemeis shownbelow.

Simulation control

Q‘orward><adjoint><4D—Var>< EnKF >
W

Aerosol
Transformations dynamics Source types
Acid-basic SOAVBS
Area
CcB4 PSC
Point
CB4 + stratosph.
. Nuclear bomb
SOx Basic
; Bio-VOC
Trans ion
Pollen
Pollen
CBM-4 - SOA S - s .
5 = ea sal
Radioactive £ Map.Of ﬂ ——
Passive species £ esert dus
5 ' | masses Wildfires
Long lived |—
multi-media -
& 7 Deposition
Dynamlcs Wet

Dynamics oSILAMcowers Eulerian and Langrarian schemes for transport routines:

i Eulerian

1.
2.
3.

Split the domain in grid cells;
Track the mass budget of each cell;

Turbulent mixing described as diffusion;

4. SILAM v4. V5.x.
1 Langrangian

1. Track the motion of the pollutant represented figite number of model patrticles;
2. Count model particle density to obtain concentration;

3. Turbulent mixing described as random process;
4

SILAM v4. V5.x.

General diferences between SILAM and EMEP can barstentable.

SILAM EMEP
Number of Species Reactions 27 71
photochemical 12 24
Number of inorganic 27 21
reactions methane 12 11
<
ethane 2 15 Fa.l
(@]
@
o
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Evaluation of Air Quality using Fusion of Environmental InformatioNr. Ari Karppinen

The Finnish Meteorological Institute's Environmeimiébrmation Fusion Service (FEANFUSER) is an
operational service prototype aiming to produce -demand, high resolution air quality maps
describing previous, current and forecasted urban air qualityan hourly basisThe FMIENFUSER
service combines atistical air quality modelling (Land Use RegressibbR), dispersion modelling
techniques (Gaussian plume) and information fusion algorithms.

Next to static GlSnformation describing the environment, the ENFUSER uses air pollutant and
meteorologicameasurements as inpuaata. Moreover, a collection of modelled data can also be used

in parallel with measurements. So basically all kinds of information available can be used, modelled or
measured data, accurate or inaccurate, describing conditions rrfar away. Such data can be Open
Street Map (OSM), population density mapping, and so on.

For example in Finland, ENFUSER was calibrated with 2011 data from another region. Then, ENFUSER
predicted hourly concentration of NOn 38 locations near Helsinki 2010. Predicted seasonal
averages were compared against measured averages.

Air Quality Assessment and Assessment at EN#r. Ari Karppinen

Mr. Karppinenpresented sources ofair pollution, AQ forecadhg and assessment. Air pollution
sources can be anthropogenics, biogenic from vegetation, natural, and from wildland fires. 40% of
NO.and 50% of Sf total EU anthropogenic emission come from marine traffic. Also, wildland fires
contribute 10-50% of Eurpean anthropogenic emission of PM and some gases, such as CO. Thus,
goals of AQ forecast and assessmanato:

1 Informthe public and authorities about thAQsituation;
1 Provide AQ forecagtdecision support for shoiterm abatement;
1 Provide AQ assessmentnalysis for longerm decisioamaking.

The European service chaiof models compriseglobal and europeammodels regional and

local/urbanmodels. @Gbal andEuropean model productare provided byMACC and regional and é)
(@)
@
a
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local products byPASODOBLE. K& is coordinated bthe European Centre for MediwwRange
Weather Forecasts (ECMWF).

Mr. Karppinen briefly describeabplications of theSILAMmodel He also added that ivas developt

with a joint effort of universities in Finland, Russia, Estonia, Austria and Israel, and it is used in the EU,
but also in the Macedonian Environmental Information Center. SILAM application types can help
predictvarious impacts, as well as readinegsthose impacts, such as emergency preparedness for
volcano eruptions, climate change impact, impact on ecosystems and human health, etc.

Thematic Redime Environmental Distributed Data Services (THREDDS) was also discussed. THREDDS
is a web server thgtrovides metadata and data access for scientific datasets

SILANE also usedor pollen forecastPollen concentratiosare provided to inform people who are
allergic to pollenIn order to produce a forecast map, it is important to provide all necesspnt
data, which include vegetation map, peh productivity, and meteorological forecast. The most widely
used system is SILARIrch/Olive pollen forecasting systemwhich includes detailed input data on
start of flowering, number of pollen grains andrtperature diference see example below

Sirch pollen concentration {grains/m3)
18207MAN2007

0 1 L} 19 24 a0 160 200 020

Trendshave shown that in the last few decades, concentration of grass and oliverpoicreasd,
while birch and reweed polledecreasedGoals ofthe fire system are to forecast plume dispersion
and support AQ assessments. Maphumes fromwildland fireare forecasted using remote sensing
and groundbased observations

TheVolcanic Ash Strateginitiative Team (VAST) usef 4DVar method forforecaging. Experimental
assimilationof the Grimsvot eruption was shovior the period 2228 May 2011. A Faours forecast
and 72hours assimilation for this case is shown on the following picture.

©
3
©
o
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column_so2, DU, 2011052200 column_so2, DU, 2011052200

0.0 101 202 30.3 404 505 60.6 70.7 80.8 90.9 0.0 101 20.2 303 404 505 60.6 70.7 80.8 90.9

TheShip Traffic Emission Assessment Model (STEAM) wasrigltp fresented. The STEAM model

has general applicability, on local, regional and global jetvehcludes alsemission abatement
modelling

Regional Modelling: Concepts and Challenggglr. Stepraen Henne

Since Mr. Henne could ngin the workshop irAnkara, he held a online presentation.

Air pollutants can be classified as primary and secondary. Pripmdigtants aredirectly produced
and emited. Examples ar®lOx, S@and NH. Secondary pollutants afermed in the atmosphere
through photochemistry Examplesare Os, HNQ, HSQ and PANTheentire cycle of pollutantss
describedthe following picture.

From emissions to immissions

*jstry
~ convective transport

» ‘ and mixing

top of PBL
LR LA 1

wvertical mixing in —
2 horizontal tran
below-cloud and mixing
A scavening

-l
“4"1‘]: et Wet deposition Tyl Dry deposition

Emissions (source) Immissions (receptor)

Mr. Henne described the basic principleg@gionalchemical transport model@CTM) a
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typical configurations, and necessanjtial and boundary conditionsuch a meteorology, chemical
parameters, emissions

He also described the basic underlyinpgessesof a CTM and the principles of offline and online
coupling.

In addition, he gave an overview of chemical mechanisms fmedtate-of-the-art CTM and the
calculation of the chemical composition of aerosols.

He concluded that CTM are required to analyse secondary pollutants (ozone, PM), that CTM are
complex and require a lot of input data and computational power.

Regional Mbdelling: Evaluation& Applicationsg Mr. Stephean Henne

Mr. Henne presented first of all thEOSM@\RTmodel systemused at EMPAand some general
considerations of model evaluation. Evaluation results for the COSMO ART model system were shown
for gases, the diurnal variability and aerosol chemical composition. He also showed comparisons with
satellite NQ observations.

Next, Mr. Hene presented theAir Quality Modelling Evaluation International Initiative (AQMEII) 2.
AQMEII aims at promoting research on regional air quality model evaluation across the European and
North American atmospheric modelling communities through the exchargeéformation on
practices, the realization of intetommunity activities and the identification of research priorities,
focudng onpolicy needsHe showed results of evaluations with surface observations, in particular of
ozone in Europe. He also showedmparisons of results for chemistry mechanismsfand the

impact of boundary conditions.

Mr. Henne shortly presented the evaluation within the MACC regional AQ forecasts and the
advantages of model ensembles and data assimilation.

Finally, he showed variety of applications for CTM and COSARY in particular, which include:

Nitrate Aerosol Trends in Switzerland;
NOx Emission Changes;

NOx and Nitrate Reductions;
Operational Dust Forecasts;

Volcanic Ash transport;

=A =4 =4 4 -4 4

Pollen Forecast.

He concluded that ean though CTM can provide versatile applications for air quality assessment there
are still some major shortcomings, including an underestimation of higgv@ls and large differences
between observed and modelled PM.

Pag(=18
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Modelling Air Quality Levels in # Netherlands; Ewald Korevaar

Mr. Korevaar works for Mobilisation for the Environment, a company that offers services in a broad
range of disciplines in the fields of environmental management and institutional developméime. In
Netherlands, they are imlved in several court procedures related to spatial planning, environmental
permitting and nature permitting. The company has done severam@@ellingprojects, such as for

the construction of a metro station in Amsterdammodelling for a court proceduréor highway
permittingand many more. AQ levels in the countand in generalpave different types of origin, as
described by Mr. Korevagsee graph below)

1 Regional Background (sources situated in the Netherlands, and sources situated thaside
Netherlands);

9 Urban background (highways, other road, industrial facilities, etc.);

1 Local Contribution (such as the road itself).

NO2 Concentration

== Highways

Year Standard Urban roads

= Urban background
- Regional background

Urban Background

Netherlands Contribution

\

-
! + Europe Contribution

Regional Background

Mr. Korevaar described the advantages of modelling in general and its relation to the Air Quality
Directive, but highlightedlso the necessity of monitoring for model evaluation, input data and to
fulfil the requirements of the Directive.

He described the necessary input data for models and explained in more detail the OPS model. He
explained the necessity to calibrate the mo@ad showed several results of model applications.
Scenarios for future PM levels were based on assumptions including future economic growth and
implementation of various policies.

He concluded that data collection and continuous improvement of inpua éaan important part of

any modelling exercise. As not all data is readily available it is often necessary to make assumptions.

Calibration of the model is a necessary step in model calculation and it should be beard ihahind
uncertainties are inhen& to models.It is also advisable to choose the model that is nab to
complicatedand it is necessanp—deto do regular updates.
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Modelling air quality on local level and use of modelling foedisionmaking ¢ Mr. Ewald Korevaar

In the previous presdaation, Mr. Korevaar focused on determination of the background
concentration in the Netherlands. In this presentation he focused more on determination of the local
concentration. Twanodellingexamples were giverfirstly, he showed how pollutant levelecrease

with increasing distance from a highway. Secondly, he showed concentration levels in the afiginity

60 MW biomass power station. In this scenario, the biggest effect can be expected at about 500
metres from the chimney.

The Dutch law provides 3Standard CalculatiotMedels—forModels for Air Quality (SRMg
Standaardrekenmethode standard calculation methgdor 3 types of situation

1 SRML1 for streets in an urban environment (also applicable for villages);
1 SRM2 along highways and larger other roads;
1 SRM3 near industrial/agricultural facilities (point/surface sources).

Other models are allowed if the results are comparable to the residiltke SRMs or if they can be
applied to other situations thaspecifed for the SRMs

SRML1 is used for urban arsgapredominately cities and villages. Maximum calculation distance is
30/60 meters, with no shielding constructions along the roads, such aslmisers TheCAR Il online
program is used for SR which § annually updatedThere are four types of aredefined, according

to the relation between the distance to theerbsideand the height of the building, as shown on the
picture.

The traffic situations are characterised as following

1 Freeflow traffic / little congestion, average speed 3@5 km/h, on average 1.5 stojper
kilometre; o
1 Ordinary urban traffic with some congestion, average speed3bkm/h,on average 2 stops %
BS
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