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The Challenge

Potential modifications of the Ambient Air Quality Directives 
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Project objectives
1-

 
To perform an overall review of the AQ and health assessment 

methodologies

2-
 

To analyze the limitations of the currently available assessment 
methods

3-
 

To evaluate the possibility of implementing integrated 
assessment (IA) modelling tools

4-
 

To communicate with key stake-holders, and in particular to 
policy-makers

5-
 

To identify key areas to be addressed by research and 
innovation
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Results

1.
 

To provide insight on existing IA Modelling within the EU.

2.
 

To support the implementation of local/regional IA 
methodologies.

3.
 

To assess current research findings and future research 
needs.

4.
 

To support the EU Air policy review.



Partners
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Metodologia –
 

Revisió
 

Sistemàtica
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DPSIR as a pillar for the IAS design



RESPONSESRESPONSES
RESPONSES (Decision Framework)

-Objective(s)
-Legislative, economic, physical constraints
-……

TECHNIQUES
-Scenario analysis / Source Apportionment  / Cost-benefit analysis /  Cost-effective analysis / Multi-

 
objective analysis

POLICY FOCUSED OUTPUT

MAIN FEATURES
-Emission and concentration maps / AQIs

 

/ Health and ecosystem exposure / Internal and External cost
-Efficient policies / Policy performances/ Climate change link
-…

Emissions Aggregated
AQ indexes

emission reduction costs,
external costs,
health exposure,
ecosystem exposure

decisions

Activities, 
projections, 
measures

STATE
(Air Quality)

-Observations
-Source-receptor 
relationships
-CTM simulations

IMPACTS

-Economic
-Environmental 
-Social
-Health

PRESSURES 
(Emissions)

-Emission scenarios

DRIVERS

-Activities and 
projections

-Technical / Non 
technical (energy 
efficiency) / structural

 
measures

Emission
scenarios AQ state

Direct emissions to impacts evaluation

“Synergies among scales”
 

/ “uncertainties”
 

are additional dimensions of the scheme



DataBase Objectives
BRING TOGETHER ALL MAJOR 

ACTIVITIES ON AIR QUALITY AND 
HEALTH ASSESSMENT

Consolidate and assess existing capabilities and 
modelling tools used in the EU Member States  
Identification of relevant research activities on air 
pollution and its health implications
Analysis of the limitations

 
of the currently available 

assessment methods, as well as identification of key 
areas to be addressed 

to support the coming 
revision of EU air quality 

policy



Partner Stakeholder Pilot experiment
UNIBS ‐

 

RIAT

JRC ‐

 

POMI

VITO

SYKE

INERIS ‐

 

Impact of OPTINEC scenario on pollutant 

 concentration over France
AUTH Department of Labour Inspection (Air Quality Sector), 

 Ministry of Labour and Social Insurance
‐

 

National Action Plan for Cyprus (2007)

UAVR ‐

 

Air Quality Plan for Braga agglomeration

CNRS ASPA ‐

 

Atmospheric protection plan on 

 Strasbourg agglomeration
‐

 

Regional Plan climate Air Energy / Alsace
SRI

TERRARIA

CIEMAT

ULB Brussels Environment ‐

 

Integrated air‐climate‐energy plan

BSC‐CNS Directorate General of Environmental Quality. 

 Ministry of Territory and Sustainability. Generalitat de 

 Catalunya

‐

 

Pla

 

de millora

 

de la qualitat

 

de l’aire a 

 l’àrea de Barcelona (2011‐2015)

UBA Berlin Senate Department of Urban Development and 

 Environment 
‐

 

Air Quality Plan 2011‐2017 for Berlin

LWA

5 stakeholders + 4 partners: 
 the pilot experiment 

 involved 10 activities



www.appraisal-fp7.eu

General info



 

How many questionnaires did you collect?
–

 

1


 

Which Stakeholders did you interview?

–
 

Government Agency: Directorate General of 
Environmental Quality. Ministry of Territory 
and Sustainability. Generalitat de Catalunya

 (Government of Catalonia) 

TC3 -

 

Ispra, February 6-7 2012



www.appraisal-fp7.eu

Activity information
Type Objective area

Q1 Air quality plan AQ planning: 
improvement air 

quality (2011-2015)

AM Barcelona, 
Catalonia (Spain)

3.5 

Q2

Q3

Q4

TC3 -

 

Ispra, February 6-7 2012

Reference: 
http://www20.gencat.cat/portal/site/mediambient/menuitem.8f64ca3109a92b904e9cac3

 
bb0c0e1a0/?vgnextoid=e82448d456e63310VgnVCM1000008d0c1e0aRCRD&vgnextc

 
hannel=e82448d456e63310VgnVCM1000008d0c1e0aRCRD&vgnextfmt=default



CALIOPE Air
 

Quality
 

Forecasting
 

System
 

(www.bsc.es/caliope)

Spain: 4 km
 

(399x399 grid cells ), Europe: 12 km
 

(480x400 grid cells )

Modules
Meteorology: WRF‐ARW

o Version 3.5 

o IBC: GFS (NCEP) 

o SST: SST MODEL (NCEP)

o 38 sigma levels

o Top of the atmosphere 50 hPa

Emissions:  HERMES v2

Chemistry: CMAQ‐CTM

o Version 5.0 

o Carbon Bond V 

o Cloud chem. (aqu.)

o Aerosol module (AERO5)

o BC: NCAR MOZART4 model

o 15 sigma levels

Mineral dust: BSC‐DREAM8b v2

Post‐processes

 

by Kalman

 

filter

Evaluation: 

o NRT‐ground level observations

o Satellite

o Ozone sounds

METEOROLOGICAL
FORECAST
WRF‐ARW

GLOBAL SIMULATIONS
Initial

 

and

 

boundary

 

conditions

EMISSION MODELLING
HERMES v2 developped

 

at

 

BSC‐CNS

Europe

 

(12km)

Spain

 

(4km)

Disagregation

 

from

 

other

 

sources

 

12x12

 

km

AIR QUALITY FORECAST CMAQ

AIR QUALITY FORECAST FOR SPAIN
High

 

resolution

 

(4km)

SAHARAN DUST 

 

OUTBREAKS
Dust

 

Regional 

 

Atmosferic

 

Model

 

(BSC‐DREAM8b

 

v2) 

EUROPEAN AIR 

 

QUALITY FORECAST
(12km)

NCAR MOZART4
Boundary

 

Conditions

AQFS EVALUATION

SATELLITE OBSERVATIONS
Surveillance

 

and

 

model

 

verification
METEOROLOGICAL OBSERVATIONS
Dynamics

 

and

 

model

 

evaluation

GAS AND PARTICLE MATTER OBSERVATIONS
Dynamics

 

and

 

model

 

evaluation

High

 

Resolution

 

1km
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Avaluació
 

del Pronóstic
 

--
 

CALIOPE
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Full de Avaluació
 

i seguiment CALIOPE
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Medidas de 
movilidad

Vehículos más 
eficientes y 
menos 
contaminantes

Mejora 
basada 
en MCI

V. Eléctrico

Medidas 
generales

Limitación 
emisiones 
(Euro) →

 
mejoras 
tecnológica

 
s

Combustibles
alternativos

Gestión

Gestión de la 
velocidad

Gestión de la 
movilidad

Trabajos BSC-CNS

→Baldasano et al., (2010)
→ Gonçalves et al., (2008)

Introducción de la limitación de velocidad a 
80km/h en las vías de acceso a Barcelona

→ Gonçalves et al., (2009a y 2009b)
Introducción de GN como combustible 

alternativo

→ Soret et al., (2011)
Gestión de movilidad y renovación parque 

vehicular (actualización Euro)

Híbrido

→ Soret et al., (2011)
Gestión de movilidad en Barcelona y renovación 

parque vehicular (actualización Euro)

→ Gonçalves et al., (2011)
Introducción de vehículos híbridos

→ Soret et al. (2013)
Vehículo eléctrico en Barcelona y en 

Madrid



Projects: Air Quality Planning studies
Introduction of NG as a fuel 
for vehicles in the cities of 
Barcelona and Madrid

Air quality planning for the 
metropolitan area of 
Barcelona for 2015

Assessment

 

of the 
measure of 80 km/h in 
the Metropolitan Area 
of Barcelona

Assessment of air 
pollution in the city of 
Santa Cruz de 
Tenerife



Conclusions



 
The response to the emissions abatement strategies depend on the

 
location, 

due to:
1)

 
The specific vehicle fleet composition


 

The percentage of heavy duty vehicles, cars or mopeds affects the design of strategies 
to the abatement of emissions. 

2)
 

The different contribution of activity sectors to total emissions


 

While on-road transport is the main emitter of air pollutants in urban areas, additional 
sources can not always be neglected (e.g. power plant, industrial shaped cities, 
harbours or airports)

3)
 

The topography, meteorological conditions and the atmospheric transport


 

The concentration of pollutants at surface level are directly affected by the mixing 
volume, the PBL evolution, the local topography, etc.

4)
 

The chemical regime
 

(different NOx-VOCs
 

ratio that directly affects O3

 

, 
secondary aerosol formation  production response to emissions abatement 
strategies) 


 

Equivalent reductions on NOx

 

emissions provide different responses on local O3

 
concentrations depending on the chemical sensitivity regime



 
Each strategy must be assessed for the specific area of application, not being 
possible the extrapolation of results 



Gracias por 
su atención

¿Cuestiones?
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