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Annex de sol·licitud de beques i ajuts Beatriu de Pinós 
Annex to application form Beatriu de Pinós fellowships 


BP 2011 
 


Modalitat A: Beques per a estades de recerca postdoctorals  
fora de l’Estat espanyol  


Modality A: Scholarships for postdoctoral research stays outside Spain 


Dades de la persona candidata / Details of  the candidate  
Nom / First name 
María Teresa 


Primer cognom / First surname 
Pay 


Segon cognom / Second surname
Pérez 


Tipus identificador / Type of identification 
NIF 


Número identificador / Identification No. 
48447085T 


Telèfon / Tel. No. 
934137581 


Mòbil / Cell phone 
687580290  


Correu electrònic / E-mail address
maria.pay@bsc.es 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


ATENCIÓ: 
 
Aquest document només és vàlid per a annexar-lo, en format PDF, al formulari de sol·licitud BP 2011. 


 
Les dades d'aquest annex podran ser modificades o ampliades per part de la persona sol·licitant fins 
a la data límit de presentació de les esmenes a les dades bàsiques de la sol·licitud, d'acord amb el 
que determinen les bases de la convocatòria. Transcorregut aquest termini, les sol·licituds seran 
avaluades amb la informació que hi consti.  
 


PLEASE NOTE: 
 


This document is only valid for attaching, in PDF format, to the BP 2011 application form. 
 
The data of this annex may be modified or expanded by the applicant until the deadline for submitting 
amendments to the basic data of the application, in accordance with the requirements of the rules of 
the call for applications. Once this term is finished, the applications will be assessed with the 
information they contain. 
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1. Currículum de la persona candidata (màxim 8 fulls) / Candidate’s CV (maximum 8 pages) 
 


1.1 Formació acadèmica / Academic education.  
1.2 Experiència professional, incloses les beques i altres ajuts rebuts / Professional experience, including 
grants and other financial aid received.      
1.3 Participació en projectes, convenis i contractes de recerca (indiqueu l’entitat finançadora) / Participation 
in projects, contracts and research agreements (indicate the funding entity). 
1.4 Publicacions i resultats científics (per a revistes, si escau, indiqueu índex d’impacte, quartil i àrea) /  
Publications and scientific results (for journals, where appropriate, indicate impact factor, area and quartile).     
1.5 Estades a l’estranger (indiqueu la durada de l’estada) /  Research stays abroad (indicate the length of 
the stay). 
1.6 Participació en congressos i conferències / Attendance to congresses and conferences.  
1.7 Altres mèrits acadèmics i/o científics rellevants / Other relevant academic and/or scientific merits. 


   1.8 Addicionalment, es poden incloure enllaços a pàgines web amb informació complementària sobre 
experiència professional i sobre l’activitat científica desenvolupada / Additionally, links to websites with 
information on experience and on scientific activity developed can be included.  


 
 
1.1 Education 


2006-2011  
 Ph.D. in Environmental Engineering (Degree of European Doctor). Barcelona 


Supercomputing Center- Centro Nacional de Supercomputación, Spain. 
Directors: Dr. José María Baldasano and Dr. Pedro Jiménez. 
Dissertation title: Regional and urban evaluation of an air quality model in the European and 
Spanish domains. Qualification: Excelent, Cum Laude, November 2011. 


2008 
 Diploma of Advanced Studies (DEA) in Environmental Engineering.  


Technical University of Catalonia, Spain.  
Thesis title: Regional and urban evaluation of an air quality model in the European and Iberian 
Peninsula domains. July, 2008. 


2006 
 B.S. in Chemical Engineering.  


University of Murcia, Spain. Qualification: 2.3. July, 2006. 
 


1.2 Professional experience 


2006-2011 
 Graduate Research Assistant. Earth Science Department, Barcelona Supercomputing 


Center-Centro Nacional de Supercomputación. 
 CALIOPE project (CALIOPE 157/PC08/3-12.0) founded by the Spanish Ministry of 


Environment to developed an air quality forecasting system for Spain. 
 CYCIT project (CGL2006-08903) founded by the Spanish Ministry of Science and 


Innovation to developed a numerical model to simulate particulate matter in the Iberian 
Peninsula at high spatial and temporal resolution.  


 Participant in the DAURE campaign providing operational daily air quality forecasts and 
evaluating the modeling system. 


 Integrated Action between Spain and Portugal (PT2009-0029) founded by the Spanish 
Ministry of Science and Innovation. 
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1.3 Participation in projects, contracts and research agreements 
 
1.3.1. Participation in projects 


 
Títol del projecte: Ensamblaje y puesta en operación del sistema de pronóstico de la calidad del aire 
para la Península Ibérica 


Entitat finançadora: Ministerio de Innovación y Ciencia. 
Gobierno de España (Spain-Portugal Integrated Actions 
Subprogram) 


Referència de la concessió: PT2009-0029 


Durada: des de/d’ 2009 fins a 2011 Investigador/a principal: Dr. José Mª Baldasano/Dr. Carlos Borrego 


Títol del projecte: CALIOPE: SISTEMA DE CALIDAD DEL AIRE OPERATIVO PARA ESPAÑA (157/PC08/3-
12.0.); convocatoria 2008 


Entitat finançadora: Ministerio de Medio Ambiente y Medio 
Rural y Marino. Gobierno de España (Plan Nacional I+D+i) 


Referència de la concessió: 157/PC08/3-
12.0. 


Durada: des de/d’ 2008 fins a 2010 Investigador/a principal: Dr. José Mª Baldasano 


Títol del projecte: Supercomputación y e-Ciencia, convocatoria CONSOLIDER 2007 (CSD- REFERENCIA 
2007 – 00050) 


Entitat finançadora: MEC-CICYT Referència de la concessió: CSD- 
REFERENCIA 2007 – 00050 


Durada: des de/d’ 2007 fins a 2011 Investigador/a principal: Dr. Mateo Valero 


Títol del projecte: CALIOPE: SISTEMA DE CALIDAD DEL AIRE OPERATIVO PARA ESPAÑA (357/2007/2-
12.1.); convocatoria 2007 


Entitat finançadora: Ministerio de Medio Ambiente y Medio 
Rural y Marino. Gobierno de España (Plan Nacional I+D+i) 


Referència de la concessió: 357/2007/2-
12.1. 


Durada: des de/d’ 2007 fins a 2008 Investigador/a principal: Dr. José Mª Baldasano 


Títol del projecte: MODELIZACIÓN DE ALTA RESOLUCIÓN DE LA CONTAMINACIÓN ATMOSFÉRICA 
POR MATERIAL PARTICULADO ANTROPOGÉNICO Y NATURAL EN LA PENÍNSULA IBÉRICA (CGL2006-
08903); convocatoria 2005 


Entitat finançadora: Ministerio de Educación. Gobierno de 
España, (CICYT) 


Referència de la concessió: CGL2006-
08903 


Durada: des de/d’ 2006 fins a 2008 Investigador/a principal: Dr. Pedro Jiménez Guerrero 


Títol del projecte: CALIOPE: SISTEMA DE CALIDAD DEL AIRE OPERATIVO PARA ESPAÑA (441/2006/3-
12.1.); convocatoria 2006 


Entitat finançadora: Ministerio de Medio Ambiente y Medio 
Rural y Marino. Gobierno de España 


Referència de la concessió: 441/2006/3-
12.1. 


Durada: des de/d’ 2006 fins a 2007 Investigador/a principal: Dr. José Mª Baldasano 


 
1.3.2. Participation in contracts 
 
Títol del contracte: Plan Estratégico de reducción de NOx y Partículas del Área Metropolitana de 
Barcelona 


Empresa/administració finançadora: Barcelona Ecología País: España 


Durada: des de/d’ 01/09/2005 fins a 01/07/2006 


Investigador responsable: Dr. José Mª Baldasano 
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Títol del contracte: MODELIZACIÓN DE ALTA RESOLUCIÓN DE LA CONTAMINACIÓN ATMOSFÉRICA 
POR MATERIAL PARTICULADO ANTROPOGÉNICO Y NATURAL EN LA PENÍNSULA IBÉRICA (CGL2006-
08903) 


Empresa/administració finançadora: Ministerio de Ciencia e 
Innovación. Gobierno de España, (CICYT) 


País: España 


Durada: des de/d’ 01/07/2007 fins a 01/07/2011 


Investigador responsable: Dr. Pedro Jiménez Guerrero 


Títol del contracte: 401- Para la realización de un proyecto de investigación / Consolider SysEC 


Empresa/administració finançadora: Barcelona Supercomputing 
Center – Centro Nacional de Supercomputación (BSC-CNS) y 
Ministerio de Ciencia e Innovación (MICINN) 


País: España 


Durada: des de/d’ 01/07/2011 fins a 31/01/2012 


Investigador responsable: Dr. Mateo Valero 


Títol del contracte: 420- Para la incorporación de investigadores en el sistema español de la ciencia / 
Consolider SysEC 


Empresa/administració finançadora: Barcelona Supercomputing 
Center – Centro Nacional de Supercomputación (BSC-CNS) y 
Ministerio de Ciencia e Innovación (MICINN) 


País: España 


Durada: des de/d’ 01/02/2012 fins a 31/12/2012 


Investigador responsable: Dr. Mateo Valero 


 
1.4 Publications and scientific results (impact factor, area and quartile) 
 


1. Pay, M.T., Piot, M., Jorba, O., Basart, S., Gassó, S., Jiménez-Guerrero, P., Gonçalves, M., Dabdub, D., 
Baldasano, J.M., 2010. A full year evaluation of the CALIOPE-EU air quality system in Europe for 
2004: a model study. Atmospheric Environment, 44, 3322-3342. doi:10.1016/j.atmosenv.2010.050140.  
Impact Factor (2010 JCR Science Edition): 3.226 / Quartil:  Q1 / Area: Environmental Sciences 


2. Pay, M.T., Jiménez-Guerrero, P., Baldasano, J.M., 2010. Implementation of resuspension from 
paved roads for the improvement of CALIOPE air quality system in Spain. Atmospheric 
Environment, 45, 802-807. doi:10.1016/j.atmosenv.2010.10.032.  
Impact Factor (2010 JCR Science Edition): 3.226 / Quartil:  Q1 / Area: Environmental Sciences 


3. Baldasano, J.M., Pay, M.T., Jorba, O., Gassó, S., Jiménez-Guerrero, P., 2011. An annual assessment 
of air quality with the CALIOPE modeling system over Spain. Science of the Total Environment, 
409, 2163-2178. doi:10.1016/j.scitotenv.2011.01.041.  
Impact Factor (2010 JCR Science Edition): 3.190 / Quartil:  Q1 / Area: Environmental Sciences 


4. Jiménez-Guerrero, P., Jorba, O., Pay, M.T., Montávez, J.P., Jerez, S., Gomez-Navarro, J.J., Baldasano, 
J.M., 2011. Comparison of two different sea-salt aerosol schemes as implemented in air quality 
models applied to the Mediterranean basin. Atmospheric Chemistry and Physics, 11, 4833-4850. 
doi:10.5194/acp-11-4833-2011. 
Impact Factor (2010 JCR Science Edition): 5.309 / Quartil:   Q1 / Area: Meteorology and Atmospheric 
Sciences. 


5. Sicardi, V., Ortiz, J., Rincón, A., Jorba, O., Pay, M.T., Gassó, S., Baldasano, J.M., 2011. Ground-level 
ozone concentration over Spain: an application of Kalman filter post-processing to reduce model 
uncertainties. Geoscientific Model Development Discussion, 4, 343-384. doi: 10.5194/gmdd-4-343-
2011 
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Impact Factor (2010 JCR Science Edition): 1.591 / Quartil:  Q2  / Area: Geosciences, Multidisciplinary  


6. Basart, S., Pay, M.T., Jorba, O., Pérez, C., Jiménez-Guerrero, P., Schulz, M., Baldasano, J.M., 2011. 
Aerosol in the CALIOPE air quality modelling system: validation and analysis of PM levels, 
optical depths and chemical composition over Europe. Atmospheric Chemistry and Physics 
Discussion, 11, 20575-20629. doi: 10.5194/acpd-11-20575-2011.  
Impact Factor (2010 JCR Science Edition): 5.309 / Quartil:   Q1 / Area: Meteorology and Atmospheric 
Sciences. 


7. Pay, M.T., Jiménez-Guerrero, P., Jorba, O., Basart, S., Pandolfi, M., Querol, X., Baldasano, J.M., 2012. 
Spatio-temporal variability of levels and speciation of particulate matter across Spain in the 
CALIOPE modeling system. Atmospheric Environment, 46, 376-396. doi: 
doi:10.1016/j.atmosenv.2011.09.049.  
Impact Factor (2010 JCR Science Edition): 3.226 / Quartil:  Q1 / Area: Environmental Sciences. 


8. Pay, M.T., Jiménez-Guerrero, P., Baldasano, J.M., 2012. Assessing sensitivity regimes of secondary 
inorganic aerosol formation in Europe with the CALIOPE-EU modeling system. Accepted in 
Atmospheric Environment. doi: 10.1016/j.atmosenv.2012.01.027.  
Impact Factor (2010 JCR Science Edition): 3.226 / Quartil:  Q1 / Area: Environmental Sciences. 


9. Borrego, C., Monteiro, A., Pay, M.T., Ribeiro, I., Miranda, A.I., Basart, S., Baldasano, J.M., 2011. How 
bias-correction can improve air quality forecast over Portugal. Atmospheric Environment, 45, 6629-
6641. doi: 10.1016/j.atmosenv.2011.09.006.  
Impact Factor (2010 JCR Science Edition): 3.226 / Quartil:  Q1 / Area: Environmental Sciences. 


10. Sicardi, V., Ortiz, J., Rincón, A., Jorba, O., Pay, M.T., Gassó, S., Baldasano, J.M., 2012. Assessment 
of Kalman filter bias-adjustment technique to improve the simulation of ground-level ozone over 
Spain. Science of the Total Environment, 416, 329-342. doi: 10.1016/j.scitotenv.2011.11.050 
Impact Factor (2010 JCR Science Edition): 3.190 / Quartil:  Q1 / Area: Environmental Sciences. 


 
1.5 Research stays abroad 


February-May 2011 (3 months) 
 Graduate Research Assistant. Department of Environment. University of Aveiro, Portugal. 


 Studying of bias-correction techniques for improving air quality forecast models. 
 Evaluation of Chemical transport models: CHIMERE, CMAQ and EURAD. 
 Advisor: Dr. Carlos Borrego 


September-December 2009 (3 months) 
 Graduate Research Assistant. Department of mechanical and Aerospace Engineering. 


University of California, Irvine, USA.  
 Evaluation of regional air quality modelling system. 
 Computer tools applied to air quality modelling. 
 Advisor: Dr. Donald Dabdub 


 
1.6 Attendance to congresses and conferences 


 
1. Pay, M.T., Jiménez-Guerrero, P., Jorba, O., Pérez, Gassó, S., Baldasano, J.M., 2008. A long-term 


evaluation study of the atmospheric dynamics of aerosols and gaseous species over Europe using an 
integrated air quality modelling system with high resolution. European Geoscience Union (EGU) General 
Assembly.  Vienna, Austria.  April 13-18. 
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2. Jiménez-Guerrero, P., Pay, M.T., Jorba, O., Piot, M., Baldasano, J.M., 2008. Inclusion of Saharan dust 


in an integrated air quality forecasting system for Europe. European Geoscience Union (EGU) General 
Assembly.  Vienna, Austria. April 13-18. 


3. Jiménez-Guerrero, P., Pay, M.T., Jorba, O., Piot, M., Baldasano, J.M., 2008. Evaluating the annual 
performance of an air quality forecasting system (Caliope) with high resolution for Europe and Spain. In: 
ACCENT/GLOREAM workshop Antwerp, Belgium. October 29-31. 


4. Jiménez-Guerrero, P., Pay, M.T., Baldasano, J.M., Jorba, O., Gómez-Navarro, J.J., Jerez, S., Montávez, 
J.P., 2008. Comparison of two different sea salt aerosol schemes as implemented in air quality models 
applied to the Mediterranean. In: ACCENT/GLOREAM workshop. Antwerp, Belgium. October 29-31. 


5. Pay, M.T., Jiménez-Guerrero, P., Jorba, O., Pérez, C., Baldasano, J.M., Querol, X., Pandolfi, M., 2009. 
An assessment of the ability of an integrated air quality forecasting system to simulate chemically 
speciated PM2.5. In: 7th International Conference on Air Quality - Science and Application (Air Quality 
2009). Istanbul, Turkey. March 24-27. 


6. Pay, M.T., Piot, M., Jiménez-Guerrero, P., Jorba, O., Pérez, C., Baldasano, J.M., 2009. Evaluation of the 
chemically speciated particulate matter from a high-resolution air quality modelling system over the 
Iberian Peninsula. European Geoscience Union (EGU) General Assembly.  Vienna, Austria.  April 19-24. 


7. Piot, M., Pay, M.T., Jorba, O., Baldasano, J.M., Jiménez-Guerrero, P., López, E., Pérez, E., Gassó, S. 
2009. Evaluating the CALIOPE air quality modelling system: dynamics and chemistry over Europe and 
the Iberian Peninsula for 2004 at high horizontal resolution. European Geoscience Union (EGU) General 
Assembly.  Vienna, Austria.  April 19-24. 


8. Piot, M., Pay, M.T., Jorba, O., Jiménez-Guerrero, P., López, E., Gassó, S., Baldasano, J.M., 2009. 
Annual dynamics and statistical evaluation of an air quality forecasting system (Caliope) with high 
resolution for Europe. In: 30th NATO/SPS International Technical Meeting on Air Pollution Modeling and 
Its Application. San Francisco, USA. May 18-22. 


9. Gonçalves, M., Piot, M., Jorba, O., Pay, M.T., López, E., Gassó, S., Baldasano, J.M., 2009. Near real 
time of the Spanish air quality forecast system: CALIOPE. In: HARMO 13 Paris, France. June1-4.  


10. Jorba, O., Piot, M., Pay, M.T., Jiménez-Guerrero, P., López, E., Pérez, C., Gassó, S., Baldasano, J.M., 
2009. Air quality over Europe and Iberian Peninsula for 2004 at high horizontal resolution: evaluation of 
the CALIOPE modelling system. In: 9th Annual Meeting of the European Meteorological Society (EMS). 
Toulouse, France. September 28- October 2. 


11. Baldasano, J.M., Piot, M., Jorba, O., Gonçalves, M., Pay, M.T., Lopez, E., Pérez, C., Gassó, S., 2009. 
The CALIOPE high-resolution air quality forecasting system: development and evaluation for Spain and 
Europe. In: 8th Annual CMAS Conference. Chapel Hill, NC, USA. October 19-21. 


12. Baldasano, J.M., López, E., Gonçalves, M., Pay, M.T., Güereca, P., Jiménez-Guerrero, P., Gassó, S., 
2009. The HERMES high-resolution emission system: simulating anthropogenic and biogenic emissions 
for the Iberian Peninsula, Canary Islands and Europe. In: GEIA ACCENT 2009. Oslo, Norway. October 
26-28. 


13. Pay, M.T., Piot, M., Jiménez-Guerrero, P., Jorba, O., Pérez, C., Baldasasano, J.M., Querol, X., Pandolfi, 
M., Alastuey, A., Dabdub, D., 2009. In: American Association for Aerosol Research 28th Annual 
Conference. Minneapolis, Minnesota. October 26-30. 


14. Gonçalves, M., Piot, M., Jorba, O., Pay, M.T., López, E., Gassó, S., Baldasano, J.M., 2009. Operational 
evaluation system of the Spanish air quality forecasting model CALIOPE. In: ACCENT/GLOREAM 
workshop. Brescia, Italy. November 27-29.  
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15. Piot, M., Pay, M.T., Jorba, O., Climent, N., Lopez, E., Pérez, C., Gassó, S., Baldasano, J.M., 2009. The 


evaluation of the Spanish air quality modeling system: CALIOPE. Dynamics and chemistry over Europe 
and Iberian Peninsula for 2004 at high horizontal resolution. American Geoscience Union (AGU) Fall 
meeting. San Francisco, USA. December 14-18.  


16. Baldasano, J.M., Piot, M., Jorba, O., Gonçalves, M., Pay, M.T., Pérez, C., López, E., Gassó, S., Martín, 
F., García-Vivanco, M., Palomino, I., Querol, X., Pandolfi, M., Diéguez, J.J., Padilla, L., 2009. 
Operational air quality forecasting system for Spain: CALIOPE. American Geoscience Union (AGU) Fall 
meeting. San Francisco, USA. December 14-18. 


17. Baldasano J.M., Piot, M., Jorba, O., Gonçalves, M., Pay, M.T., Basart, S., Jiménez, P., Gassó, S., 2010. 
CALIOPE: an Operational Air Quality Forecasting System for Europe and Spain. In: Mesoscale 
Modelling For Air Pollution Applications: Achievements And Challenges (COST 728 Final Workshop), 
Organisers: COST 728, WMO/GURME and MEGAPOLI. Geneva, Switzerland. February 25-26. 


18. Piot, M., Pay, M.T., Jorba, O., Basart, S., Gassó, S., Querol, X., Pandolfi, M., Baldasano, J.M., et al., 
2010. Preliminary modelling results of the chemical composition of particulate matter in NE Spain for the 
DAURE campaign. European Geoscience Union (EGU) General Assembly.  Vienna, Austria.  May 2-7. 


19. Basart, S., Pay, M.T., Pérez, C., Cuevas, E., Jorba, O., Piot, M., Baldasano, J.M., 2010. Aerosol Optical 
Depth over Europe: evaluation of the CALIOPE air quality modelling system with direct-sun AERONET 
observations. European Geoscience Union (EGU) General Assembly.  Vienna, Austria.  May 2-7. 


20. Pay, M.T., Piot, M., Jorba, O., Basart, S., Gassó, S., Dabdub, D., Jiménez-Guerrero, P., Baldasano, 
J.M., 2010. Chemical composition of particulate matter in Spain: modelling evaluation of the CALIOPE 
system for 2004. European Geoscience Union (EGU) General Assembly.  Vienna, Austria.  May 2-7. 


21. Gonçalves, M., Piot, M., Jorba, O., Pay, M.T., Gassó, S., Baldasano, J.M., 2010. Near real time 
evaluation system of the Spanish air quality forecasting system CALIOPE. European Geoscience Union 
(EGU) General Assembly.  Vienna, Austria.  May 2-7. 


22. Baldasano, J.M., Pay, M.T., Jorba, O., Ortiz, J., Gonçalves, M., Basart, S., Gassó, S., Jiménez-
Guerrero, P., 2010. Evaluation of the Spanish operational air quality forecasting system: diagnostic and 
near real time. In: International workshop on air quality forecasting research. Quebec, Canada. 
November 16-18. 


23. Basart, S., Pay, M.T., Jorba, O., Pérez, C., Baldasano, J.M., 2011. Aerosol in the CALIOPE air quality 
modeling system: validation and analysis of PM levels, optical depths and chemical composition over 
Europe. European Geoscience Union (EGU) General Assembly.  Vienna, Austria. April 4-8. 


24. Borrego, C., Monteiro, A., Ribeiro, I., Miranda, A.I., Pay, M.T., Basart, S., Baldasano, J.M., 2011. How 
different air quality forecasting systems operate over Portugal. In: HARMO 14 Kos Island, Greece. 
October 2-6. 


 
Chapter in Books 
 


1. Piot, M., Pay, M.T., Jorba, O., Jiménez-Guerrero, P., López, E., Gassó, S., Baldasano, J.M., 2010. 
Annual Dynamics and Statistical Evaluation of an Air Quality Forecasting System (CALIOPE) with 
High Resolution for Europe. Air Pollution Modeling and its Application XX. Ed. Down G. Steyn and 
S.T. Rao. Springer: 241-245. ISBN: 978-90-481-3810-4, January 2010, 737 pp. 


 
1.7 Other relevant academic and/or scientific merits 
 


 Scholarships of the Spanish Ministry of Science and Innovation for the Formation of Researchers (FPI) 
(2007-2011). 


 Annual Scholarship for graduate studies, Barcelona Supercomputing Center, 2006/2007. 
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1.8 Websites with information on experience and on scientific activity developed 
 


 Daily Operational Air Quality Forecasts Europe/Iberian Peninsula: http://www.bsc.es/caliope  
 Daily Evaluation of the Operationa Air Quality Forecasts Europe/Iberian Peninsula: 


http://www.bsc.es/caliope/?q=node/74  
 Daily BSC-DREAM8b mineral dust model forecasts North Africa/Europe/East-Asia: 


http://www.bsc.es/projects/earthscience/DREAM/ 
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2. Historial científic del grup d’acollida de fora de l’estat espanyol (màxim 5 fulls) / Scientific 


background of the host outgoing research group (maximum 5 pages) 
 


2.1 Breu descripció del grup d’acollida / Brief description of the host research group. 
 2.2 Principals publicacions i resultats científics obtinguts en els darrers cinc anys / Main publications and 


scientific results obtained during the last five years. 
 


2.1 Brief description of the host research group. 


Members of the Interfaces and Troposphere (InTro) group (http://www.lmd.polytechnique.fr/~intro/) study the 
physical and chemical properties of the troposphere and its interfaces. The InTro group is part of the Laboratoire 
de Météorologie Dynamique, located on the Ecole Polytechnique campus in Palaiseau. 


Their primary scientific interests include:  


 Analysing observations of water clouds and ice clouds. 
 Evaluation of Clouds in models. 
 Polar Stratospheric Clouds. 
 Upper Troposphere/Lower Stratosphere (UTLS) dynamics. 
 Boundary layer dynamics. 
 Physical and chemical modeling of the troposphere (CHIMERE model). 
 Fluid dynamics and turbulence. 
 Observing the radiative and dynamic properties of the troposphere. 


2.2 Main publications and scientific results obtained during the last five years. 
 


Main publications 
 
Menut L., Goussebaile, A., Bessagnet, B., Khvorostiyanov, D., Ung, A., 2012. Impact of realistic hourly emissions 


profiles on modelled air pollutants concentrations. Atmos. Environ., 49, 233-244. 


Wilson, R. C., Fleming, Z. L., Monks, P. S., Clain, G., Henne, S., Konovalov, I. B., Szopa, S., Menut, L., 2012. Have 
primary emission reduction measures reduced ozone across Europe? An analysis of European rural 
background ozone trends 1996-2005. Atmos. Chem. Phys., 12, 437-454. 


Anav, A., Menut, L., Khvorostiyanov, D., Viovy, N., 2011. Impact of tropospheric ozone on the Euro-Mediterranean 
vegetation. Global Change Biology, 17. 


Bodas-Salcedo, A., Webb, M. J., Bony, S., Chepfer, H., Dufresne, J.-L., Klein, S. A., Zhang, Y., Marchand, R., Haynes, J. 
M., Pincus, R., John, V. O., 2011. COSP: satellite simulation software for model assessment. Bull. Am. Meteo. 
Soc., 10.1175. 
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Projects 


European projects 


 CIRCE RL4 (http://aesgard.gva.es/circe_rl4/)  
 The CITY-DELTA modelling experiment (european project)  
 AMMA (http://amma.mediasfrance.org/), GEMS (http://gems.ecmwf.int/index.jsp), PROMOTE 


(http://www.gse-promote.org/)  


French projects 


 ANR Project TRANSTEK (http://www.lmd.polytechnique.fr/~dubos/ANR/index.html) 
 GIS project PREMAPOL about impact of pollution on health,  
 GIS project MORCE-MED about regional modelling over the Mediterranean region,  
 GIS project PAC about the modelling of pollen in France  
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Members of the InTro group work closely with:  


 The Site Instrumental de Recherche par Télédétection Atmosphérique (SIRTA, http://sirta.ipsl.fr/), which 
hosts several active and passive remote sensing instruments as well as in-situ observations.  


 The ClimServ data center (http://climserv.ipsl.polytechnique.fr/), which provides access to several large 
public datasets (ECMWF, NCEP, CALIPSO, CloudSAT, MODIS, etc), and important computing 
resources.  


 Model developments  


 CHIMERE, a chemistry-transport model (http://www.lmd.polytechnique.fr/chimere/)  
 CHIMERE-DUST, a mineral dust transport model (http://www.lmd.polytechnique.fr/dust/chimdust.php)  
 Local EXPERIMENTAL daily forecast: COSY (http://www.lmd.polytechnique.fr/cosy/cosy.php). 
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3. Projecte de recerca que es vol desenvolupar durant els primers dos anys d’estada postdoctoral a 


l’estranger (màxim 10 fulls) / Research project to be developed during the first two years of 
postdoctoral stay abroad (maximum 10 pages) 
 
3.1 Breu descripció del projecte i dels seus antecedents / Background and brief description of the research 
project. 
3.2 Objectius, metodologia, pla de treball i bibliografia/referències / Objectives,  methodology,  work plan and 
bibliography/references. 
3.3 Impacte previst dels resultats del projecte / Planned impact of the project results.  


 
3.1 Background and brief description of the research project. 


 
The impact of air pollution is a very important topic in environment and climate (IPCC, 2007; Monks et al., 2009). 
The effects of air pollution have multifaceted consequences for human wellbeing in areas such as health (WHO, 
2006) and ecosystems (Lovett et al., 2000). The majority of large cities in the world have problems related to air 
quality, not only in developed countries (North America, Europe and Japan), but also in cities of developing areas 
such as Mexico City, Santiago de Chile, Cairo, Bangkok, etc. (Baldasano et al., 2003). Over recent decades, 
there has been a clear progress across Europe towards reducing anthropogenic emissions of the main air 
pollutants. However, poor air quality remains an important public health issue, especially in urban environments 
(EEA, 2010a, b). Airborne particulate matter (PM), tropospheric ozone (O3) and nitrogen dioxide (NO2) are the 
main problematic pollutants in Europe and Spain. 


In the Iberian Peninsula summertime O3 is enhanced with peaks frequently exceeding 120 µg m-3, and reaching 
200 µg m-3 (EEA, 2010b; Baldasano et al., 2011). High O3 concentrations in Spain are located downwind 
precursor emission sources such as important urban areas (e.g. Madrid and Barcelona) and industrial areas 
along the eastern Spanish Mediterranean coast (Baldasano et al., 2011). On the other hand, a number of studies 
(e.g. Sanz et al., 2000; Dueñas et al., 2002; Millán et al., 2002; Querol et al., 2004, 2008, 2009; Ribas and 
Peñuelas, 2004; Escudero et al., 2007) shows that the Iberian Peninsula exceeds the limit values of air quality 
established in the legislation for PM. Additionally, not only the anthropogenic pollution contributes decisively to 
the failure in the meeting of European directives. In the Iberian Peninsula, the mineral fraction of suspended 
particles comes from the local re-suspension and external contributions such as the Saharan/Sahelian dust (Pay 
et al., 2012a). The latter contributes to the exceedances of the PM10 limit values of Directive 2008/50/CE 
(Artíñano et al., 2001, Rodríguez et al., 2001; Rodríguez et al., 2002; Basart et al., 2012). 


The Iberian Peninsula presents a complex orography, with important mountain ranges, plain zones and great 
depressions, and a complicated system of smaller valleys linked to a dense hydrographical net. These Peninsular 
systems can strongly condition the transformation and dispersion of pollutants. Using the trajectory analysis and 
cluster analysis to climatologically study the movement of air masses which transport pollutants from sources 
located at a long distance, Jorba et al. (2004) indicated that the dominating situations in the Iberian Peninsula are 
the regional re-circulations of pollutants, especially in summer, including situations of low pressure gradient and 
anticyclonic situations that are related to episodes of ozone and particulate matter pollution exceeding the 
thresholds set in the legislation (Jiménez et al., 2005a, 2005b). This low pressure gradient is formed in a 78% of 
the summer days in the scenario of Catalan central coast.  


At a local scale, the circulatory cell associated to the sea breeze causes the transport of pollutants inland 
(Baldasano et al., 1994; Millán et al., 1996; Toll and Baldasano, 2000; Gonçalves et al., 2009a) and its return flow 
produces the transport in aloft layer disconnected from the ground. When the circulatory cell grows, the return 
flow takes place at higher altitudes (Pérez et al., 2004). The orographical injections help to this return flow, 
causing a multilayer distribution of photochemical and aerosol pollutants (Millán et al., 1997; Soriano et al., 2001). 
On the other side, the weak synoptic forcing promotes the development of mesoscale flows associated with the 
local orography (Barros et al., 2003; Pérez et al., 2004); meanwhile the difference of temperature between the 
land and sea favours the development of breezes. 


 







 
 
 
 


 14/27 


 


 


The European Commission has shown a great concern for developing actions that allow increasing the 
knowledge on dynamics (transport, diffusion, chemical reaction and deposition) of atmospheric pollutants to 
assure the accomplishment of legislation and to inform the population about their levels. Indeed, the European 
directive 2008/50/EC establishes the possibility of using modelling techniques to assess air quality. Several 
operational air quality forecasting systems already exists for Europe (see http://gems.ecmwf.int or 
http://www.chemicalweather.eu; Menut and Bessagnet, 2010). In the Spanish context, the CALIOPE project 
(Baldasano et al., 2008a) has been developed with the main objective of providing an air quality forecasting for 
Spain. The CALIOPE project consists in a set of models that will take into account both anthropogenic and 
natural pollution. These models are the WRF-ARW meteorological model (Skamarock and Klemp, 2008); the 
HERMES emission model (Baldasano et al., 2008b), the BSC-DREAM8b natural dust model (Nickovic et al., 
2001; Perez et al. 2006) and the two Chemical Transport Model (CTM) CMAQ and CHIMERE. Both CTMs 
represent the state of the art in air quality modelling in EEUU and Europe, respectively. CMAQ has been 
extensively used and evaluated under various condition and locations (Appel et al., 2008; Solazzo et al., 2012. 
The CHIMERE model has been extensively documented in the scientific literature (Schmidt et al. 2001; 
Bessagnet et al. 2004; 2008; Menut et al., 2012) and online (http://euler.lmd.polytechnique.fr/chimere/) and it has 
been evaluated and intercompared with other models for ozone and PM10 simulation in several studies (Vautard 
et al. 2007; Van Loon et al. 2007). 


The CALIOPE system, based on CMAQ (version 4.5), has been widely evaluated during its development over 
northeastern Spain (Jiménez et al., 2005a,b, 2006a,c, 2007), the Iberian Peninsula (Jiménez-Guerrero et al., 
2008a; Baldasano et al., 2008, 2011; Pay et al., 2010b, 2012a) and Europe (Pay et al., 2010a; Basart et al., 
2011; Pay et al., 2012b) Furthermore, it has been used for assessing on the contribution of atmospheric 
processing affecting the dynamic of air pollution (Gonçalves et al., 2009b) and as management tool to study air 
quality impact of urban management strategies (Jiménez-Guerrero et al., 2008; Gonçalves et al., 2008; 2009a; 
Soret et al., 2011). The complexity of the Iberian Peninsula forces to consider high spatial (4km x 4km) and 
vertical resolution (15 layers) to be able to simulate the layering of meteorology and pollutants. The CALIOPE 
system is advancing our understanding about atmospheric pollution dynamics in Spain with several evaluation 
and near-real time evaluation (NRT) that support the confidence on the system. 


In the context of CALIOPE project, the CTMs CMAQ and CHIMERE were intercompared in terms of air quality 
(Balsadsano et al., 2008a) and sea salt aerosol (Jiménez-Guerrero et al., 2011). The intercomparision between 
these widely used CTMs, CMAQ and CHIMERE, are essential because the differences between results reveal 
the strengths and weaknesses of particular models and parameterizations schemes and could help to 
characterize conceptual uncertainties arising from the choice and implementation of the physical models applied 
to forecast air quality. 


Now a day, several studies focused on the relationship between synoptic circulation types and air pollution. The 
classification of synoptic weather situations gains added importance within the context of the European 
Cooperation in Scientific and Technology (COST) Action (COST733, http://www.cost733.org) focused on the 
analysis and development of atmospheric circulation classifications. The COST Action 733 compiles a new 
European database of weather and circulation type catalogues comprising 17 automated classification methods 
and five subjective classification (Philipp et al., 2010), providing a set of standardized and automatized 
classification methods by means of the cost733class software. The COST 733 toolbox is flexible towards choice 
of domain of interest, input variables, time step, number of circulation types, sequencing and target variables. The 
availability of this automated classification schemes coupled with the generalized used of several 3-D grid based 
reanalysis datasets has increased considerably the interest and applicability to establish links between circulation 
weather types and environmental variables like air pollution. Recently, Demuzere et al. (2010) used the cost733 
class software in terms of air pollution over Central Europe, investigating the link between large-scale circulation 
and the maximum 8 hourly mean O3 concentrations exceeding the 120 µg m-3 threshold. 
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In this framework, the present project bases on the necessity to understand the dynamics of air pollution in the 
Iberian Peninsula, with the aim of obtaining a precise characterization about the origin, chemical transformation, 
transport and deposition of gaseous and particulate pollutants which may exert damage to human health and 
vegetation. Since air pollution episodes are function of the meteorological patterns which control the evolution of 
pollutants emitting by both urban activities and industrial processes and power plants, we will try to link air quality 
simulation quality patterns (from CMAQ and CHIMERE) to weather circulation types adequately selected and 
calculated following the recommendation and tools resulting from the COST Action 733 “Harmonization and 
Applications of Weather Types Classification for Europe”. 


Thus, the main objective of the present project is to establish an objective classification of typical meteorological 
patterns associate air pollution episodes over the Iberian Peninsula with a degree of detail that contributes to (1) 
the selection of the measurement locations for air quality networks; (2) the interpretation of data from these 
networks; (3) the decision-making for stabling policies set by air quality directives (2008/50/EC); and (4) the 
development of a catalogue compiling typical air pollution events as a function of circulation types. Furthermore, 
the project would constitute an important scientific and technical improvement in the performance of air quality 
models and emission inventories in the Iberian Peninsula, which would help increasing the spatial and temporal 
resolution of the simulations. Thanks to this fine resolution of the CALIOPE system, we would be able to 
determine the dynamic patterns of pollutants, and also to discriminate between anthropogenic and natural 
episodes of air pollution. 


 
3.2 Objectives, methodology, work plan and bibliography/references. 
 
3.2.1 Objectives 


 
The main objective is to deepen in the knowledge of dynamics (transport, diffusion and chemical transformations) 
of the atmospheric pollutants (gaseous and particulate pollutants) by means of two CMTs (CMAQ and 
CHIMERE), as well as its continuity and interaction of mesoscale circulations from local, regional to synoptic 
scale in the Iberian Peninsula. During the development of this research project, I hope to cooperate and transfer 
experience with the host group with wide experience in the CHIMERE CTM and physical/chemical processes in 
the atmosphere, to get into the topic of atmospheric modelling and dynamics in the Iberian Peninsula. 


With this milestone, this research project is structured to achieve the following objectives: 


1. Model intercomparison of the CMAQ and CHIMERE CTMs. 


2. Identifying typical meteorological patterns associated with atmospheric pollution in the Iberian Peninsula. 


3. Characterized the main atmospheric features that lead air pollution episodes in biggest cities in Spain. 


4. Dynamic characterization of the atmospheric pollution over important industrial areas in Spain. 


5. Dynamic characterization of the concentration and chemical speciation of particulate matter in Spain. 


Summarising, the objective is: improving the scientifically sounding knowledge of atmospheric pollutants 
dynamics over the Iberian Peninsula with a degree of detail that contributes to understanding the dynamics air 
pollutants dispersion with high spatial resolution and to accomplishing the air quality thresholds set by legislation. 
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3.2.2 Methodology 
 


For obtaining the objectives set in this proposal it becomes necessary to develop the following work plan: 


Activity 1 Model intercomparison of CMAQ and CHIMERE Chemical Transport Models in over the Iberian 
Peninsula. 


Milestone: to analyse and quantify the strengths and weaknesses of both CTMs and their parameterizations 
schemes and to characterize conceptual uncertainties arising from the choice and implementation of the physical 
models applied. It constitutes an important scientific and technical improvement in the performance of air quality 
models applied over Spain. 


Deliverable A1-1: Scientific report describing the advantages and disadvantages of using the HERMES emission 
model, a highly disaggregated model specific developed for Spain at 1 km x 1 km horizontal resolution. 


Deliverable A1-2: Scientific report summarizing and quantifying the main differences between the two CTMs 
CMAQ and CHIMERE. 


Task 1.1 Model intercomparision in terms of emission inventories. 


 Compilation and treatment of the last version of the CHIMERE model (chimere2011a+, 
http://www.lmd.polytechnique.fr/chimere/). 


 To perform a simulation with CHIMERE CTM conducted with the anthropogenic emission from the EMEP inventory 
using the emission model implemented in CHIMERE (CHIMERE-EMEP simulation).  


 To perform a simulation with CHIMERE CTM using the High-Elective Resolution Modeling Emission System 
(HERMES) emission model specifically development for Spain (CHIMERE-HERMES simulation). 


 Model evaluation in terms of air quality concentrations. 


Task 1.2 Model intercomparision in terms of CMTS: CHIMERE vs. CMAQ 


 Compilation and treatment of the last version of the CMAQ model (CMAQv5.0, 
http://www.cmascenter.org/). 


 To perform a simulation with CMAQ CTM using the High-Elective Resolution Modeling Emission System 
(HERMES) emission model specifically development for Spain (CMAQ-HERMES). 


 Model intercomparison of the simulation based on the same emission model (CHIMERE-HERMES vs. 
CMAQ-HERMES) in terms of air quality concentrations. 


 


Activity 2 Characterizing typical surface synoptic circulation patterns over the Iberian Peninsula 
associated to atmospheric pollution 


Milestone: providing a characterization of circulation types in the Iberian Peninsula associated with air pollution 
episodes in the reference year 2011 by means of the automatic weather type classification for European Region, 
the COST733class software (www.cost733.org).  


Deliverable A2-1: Scientific report describing the typical meteorological pattern affecting the Iberian Peninsula for 
2011 by means of the COST733class software, and discussing how representative those classification are over a 
climatic pattern. 


Deliverable A2-2: Scientific report summarizing the typical meteorological pattern associated with air pollution 
episodes in 2011. 
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Task 2.1 Compilation and treatment of available meteorological data as input data for a reference year 
2011 in order to run the cosst733class software 


 Compilation and treatment of the ERA40 reanalysis dataset provided by ECMWF 
(http://www.ecmwf.int/research/era/do/get/index). 


 Compilation the meteorological fields calculated with the WRF-ARW model integrated in the CALIOPE 
system on an annual cycle 2011 with high spatial and temporal resolution (4km x 4km, 1h).  


 The predefined meteorological input dataset of the COST733class software is the ERA40 reanalysis 
dataset. In the present task we try to adapt the meteorological fields calculated with the WRF-ARW to 
feed the COST733class software. 


Task 2.2 Calculation and analysis of the circulation type classification in the Iberian Peninsula 


 Install and compile the COST733class software. Although the classification dataset included in the 
COST733class catalogue is provided for 12 unified domains covering the whole of Europe, we focus 
here on Western Mediterranean region using domain D9 (17ºW to 09º E and 31ºN to 48ºN). 


 Compute the weather circulation types for the classification methods included in the COST733class 
software for the defined domain (D9) with the ERA40 reanalysis dataset. 


 Compute the weather circulation types for the classification methods included in the COST733class 
software for the defined domain (D9) with the WRF-ARW meteorological dataset implemented in the 
CALIOPE system. 


 Analysing and discussing how representative the resulting circulation types for reference year 2011 are 
compared with those climatic patterns performed with the ERA40 reanalysis dataset.  


Task 2.3 Compilation and treatment of available air quality data for a reference year 


 Compilation the air quality fields calculated with the CMAQ and CHIMERE on an annual cycle 2011 with 
high spatial and temporal resolution for photochemical pollutants in gas-phase (mainly ozone, nitrogen 
dioxide, and sulphur dioxide) and particulate phase (nitrate, ammonium, sulphate, organic carbon, 
elemental carbon, crustal aerosol, desert dust and sea salt). In order to study the dynamic of the air 
pollutants we will take into account air quality fields in the 3 dimension (surface and column) with a 
spatial resolution of 4km x 4km covering the Iberian Peninsula. 


 Exploitation and analysis of historical meteorological and air quality registers in the Iberian Peninsula 
(annual cycle): public available data, such as air quality network data, background levels – EMEP 
(www.emet.int)-, lidar data from EARLINET network, AERONET network photometer data 
http://aeronet.gsfc.nasa.gov/photo_db/Barcelona.html (the LMA-UPC is a member of these networks). At 
the same time, the Jaume Almera Earth Sciences Institute, IDAEA-CSIC will provide data of air quality 
related to particulate matter. 


Task 2.4. Methodology for correlating large-scale circulation types and air pollution episodes  


 The resulting circulation types will be related to concentration of air pollutants in two fundamentally 
different approaches. First, the circulation-to-environment approach which arranges the circulation 
data of interest (e.g. sea level pressure, geopotential height, etc.) according to a selected classification 
method (clustering, principal component analysis, etc.) and then seeks relations with the pollutant 
concentration. Probabilistic skill score will be used as a quantitative measure for the explanatory power 
of the circulation class classification. Second, the environment-to-circulation approach which 
structures the circulation data based on indices structuring the air pollutant concentration, so that 
composite maps of the circulation variable can be derived for a specific pollutant. That approach gets 
more physical insight in the large-scale synoptic conditions favouring high pollutant concentration. 







 
 
 
 


 18/27 


 


 
 Quantified the explanatory power of the classifications by means the normalized resolution component of 


the Brier skill score as suggested by Schiemann and Frei (2010). This score measures the probability of 
air pollutant concentration to exceed a threshold (e.g. limit values or target values established for air 
pollutant by the 2008/50/EC to protect human health and ecosystems) depending on the prevailing 
circulation types. 


 Analyse the strengths and weakness of classification methods for their application in air pollution. The 
resulting dataset from the COST733class software includes 35 classification variants of 24 different 
classification methods. Establish methods and measures for comparing and evaluating weather type 
algorithms in order to choose corresponding methods for the application in air pollution.  


 
Activity 3 Dynamic characterization of the atmospheric pollution over the biggest cities in Spain 


Milestone: Dynamic assessment of the atmospheric air pollution (gas-phase and particulate matter) under the 
typical circulation pattern (extracted from the Activity 1) in the biggest cities in Spain (considering big cities those 
with more than 500.000 inhabitants).  


Deliverable A3-1: Scientific report assessing about the meteorological pattern which favour air pollution episodes 
by gas-phase and particulate matter pollutant in the biggest cities in Spain. 


Task 3.1. Characterizing the sources of air pollution in the study domains 


 Study the main topographic features in each city which determine the wind flows which transport of air 
pollutants in the studies cities (e.g. coastal vs. continental domains, mountains, valley, etc.). 


 Compile and quantify of the main anthropogenic emission sources and pollutants in the study city which 
contribute to air pollution by means of the HERMES emission model. Obviously, the major sources of 
pollutant emission in big cities are the urban area where population is usually concentrated. Namely, 
traffic emissions are usually the most important sources in big cities. In this sense, especial focus will be 
done in analyse the road network, traffic volume and float park. 


 Analysing the chemical regime of ozone formation in each region in terms of NOx-VOC sensitivity. It is 
generally known that under some condition, ozone concentration increase with NOx increasing and is 
relatively insensitive to changes in VOC (NOx-sensitive), while for other conditions the rate of formation 
will increase with increasing VOC and will be unchanged or decrease with increasing NOx (VOC-
sensitive). 


Task 3.2 Study of concentration of gas-phase pollutants and particulate matter for the resulting episodes 
in Activity 1  


 Correlating the circulation pattern (resulting in Activity 1) with concentration of air pollution over the 
biggest cities in Spain. This correlation will be done individually for each pollutant (namely, O3, NO2, SO2 
and PM10 and PM2.5) following the air quality threshold establish by the current European legislation to 
protect human health and ecosystem. 


 Graphical representation of the dynamic pattern of each pollutant under the resulting circulation types. 
This graphical representation will include contour maps (2D) and volume representation (3D) along the 
time using advanced software of 3D representation. 


Task 3.3 Integrated analysis and synthesis of the obtained simulations 


 Establishing the circulation pattern associate with air pollution episodes in each city. 


 Analysing the dynamic features of pollutants in each city. 
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Activity 4 Dynamic characterization of the atmospheric pollution over densely industrialized areas in 
Spain 


Milestone: Dynamic assessment of atmospheric air pollution (gas-phase and particulate matter) under the typical 
circulation pattern (extracted from the Activity 1) over important industrial areas in Spain. 


Deliverable A4-1: Scientific report assessing the dynamics pattern of air pollution over important industrial areas 
in Spain. 


Task 4.1 Characterizing the sources of air pollution in the study domains 


 Define specific domains of the densely industrialized areas in Spain based on information compile in the 
HERMES emission model. 


 Compile and quantify of the main industrial emission sources and pollutants in the study industrial 
domain which contribute to air pollution by means of the HERMES emission model.  


 Usually the major sources of pollutant emission in important industrial areas are related with power plant 
and refineries. In this sense, an important task will be the review of the temporal and vertical 
disaggregation of pollutant emissions in stacks. 


 Analysing the chemical regime of ozone formation in each region in terms of NOx-VOC sensitivity.  


 Study the main topographic features in each industrial domain which determine the wind flows which 
transport of air pollutants in the studies cities (e.g. coastal vs. continental domains, mountains, valley, 
etc.). 


Task 4.2 Study of concentration of gas-phase pollutant and particulate matter for the resulting circulation 
types in Activity 1  


 Correlating the circulation pattern (resulting in Activity 1) with concentration of air pollution over densely 
industrialized areas in Spain. This correlation will be done individually for each pollutant (namely, O3, 
NO2, SO2 and PM10 and PM2.5) following the air quality threshold established by the current European 
legislation to protect human health and ecosystem. 


 Graphical representation of the dynamic pattern of each pollutant under the resulting circulation types. 
This graphical representation will include contour maps (2D) and volume representation (3D) along the 
time using advanced software of 3D representation. 


Task 4.3 Integrated analysis and synthesis of the obtained simulations 


 Establishing the circulation pattern associate with air pollution episodes in densely industrialized area. 


 Analysing the dynamic features of pollutants in industrialized area. 


 
Activity 5 Dynamic characterization of the particulate matter and their chemical composition in Spain 


Milestone: Dynamic assessment of the concentration of PM10 and PM2.5 and their chemical composition (nitrate, 
ammonium, sulphate, organic carbon, elemental carbon, crustal aerosol, desert dust and sea salt) concentration 
and speciation of particulate matter under the typical circulation pattern (extracted from the Activity 1) in the 
Iberian Peninsula in the reference year 2011,  


Deliverable A5-1: Scientific report presenting an integrated analysing and synthesis of the dynamic of particulate 
matter in terms of PM10, PM2.5 and their chemical composition (nitrate, ammonium, sulphate, organic carbon, 
elemental carbon, crustal aerosol, desert dust and sea salt), discriminating between natural and anthropogenic 
sources. 
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Task 5.1 Characterizing concentration and composition of particulate matter in the Iberian Peninsula in 
2011 


 Assessing sensitivity regimes of secondary inorganic aerosol formation in Europe. Understanding (and 
controlling) the formation regimes for these components is important for the achievement of the 
reduction objectives established in the European legislation for PM2.5 (20% of PM2.5 triennial for the 
mean of urban background levels between 2018 and 2020). 


 Discrimination of the particulate matter episodes with an anthropogenic and natural cause. 


 Analysis and synthesis of the behaviour of aerosols associated to their chemical composition set by the 
availability of chemical analysis and the chemical composition provided by the air quality modelling 
system. 


Task 5.2 Study of concentration and composition of particulate matter pollution for the resulting 
circulation types in Activity 1 


 Compile aerosol chemical composition modelled with CMAQ and CHIMERE with high spatial and 
temporal resolution for the Iberian Peninsula in 2011. 


 Correlating the circulation pattern (resulting in Activity 1) with concentration of PM10 and PM2.5 over 
Spain following the air quality limit values established by the current European legislation to protect 
human health and ecosystem. 


 Graphical representation of the dynamic pattern of each aerosol species under the resulting circulation 
types. This graphical representation will include contour maps (2D) and volume representation (3D) 
along the time using advanced software of 3D representation. 


Task 5.3 Dynamic assessment of the chemical composition of particulate matter 


 Integrated analysis of the dynamic assessment of the primary and secondary (inorganic and organic) 
aerosols. Identifying and quantifying the anthropogenic contribution under each pollution circulation type.  


 Integrated analysis of the dynamic assessment of the sea salt aerosol in the Mediterranean and Atlantic 
coast of the Iberian Peninsula. Identifying and quantifying the natural contribution of sea salt from Open 
Ocean under each pollution circulation type.  


 Integrated analysis of the dynamic assessment of the desert dust in the Iberian Peninsula. Identifying 
and quantifying the natural contribution of desert dust form Sahara under each pollution circulation type.  


 
Activity 6 Diffusion and exploitation of the results of the Project 


Milestone: Diffusion and exploitation of the results of the Project. 


Deliverable A6-1: Scientific and technical reports including the main results and conclusions of the present 
Project and future lines of research in the topic. Furthermore, a web page of the results.  


Task 6.1 Exploitation and diffusion of the results in journeys, congresses and publications 


 Organisation of annual diffusion journeys of the results of the research project and its final result after 
the last year of the project. 


 Participation in congresses, symposia, and other scientifically-related activities, as well as the publication 
of the results of the project in international scientific magazines 
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3.2.3 Work plan 
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3.3 Planned impact of the project results. 
 


The justification of the Project has a bearing on the improvement of life quality, health and protection of 
ecosystems through a more precise scientific knowledge of the physico-chemical processes in the atmosphere. 
At the same time, this will help to a better administration of the air quality networks. The current European 
directive (2008/50/EC) on ambient air quality and cleaner air for Europe and their transposition to the Spanish 
legislation (RD 102/2011) highlight the necessity of having modelling tools, which provides an estimation of the 
geographical scope of the episode and to establish restrictive measurements. Air pollution is the environmental 
factors with the greatest impact on health in Europe and is responsible for the largest burden of environment-
related disease.  


The CALIOPE modelling system correctly addresses the air pollution behaviour in Europe (configuration 
CALIOPE-EU; 12 km x 12 km, 1 h), and Spain (configuration CALIOPE-IP; 4 km x 4 km, 1 h) over (1) background 
levels across Europe, (2) urban/industrial areas with a pervasive influence of anthropogenic emissions on a local 
scale, (3) areas with very complex terrains and meteorology like southern Europe; and (4) Iberian Peninsula and 
South Europe highly affected by frequent Saharan dust outbreaks. The 3D dynamic assessment of air pollution 
by means of the CALIOPE system will be done using the COST 733 toolbox, which provides an objective 
circulation type classification for the European domain. 


Therefore, the main benefits derived from the Project are: 


1. Important scientific and technical improvement in the performance of air quality models, CMAQ and 
CHIMERE, in the Iberian Peninsula. 


2. Optimization in the design of air quality networks for specific conditions in the Iberian Peninsula. This will 
be based in a solid knowledge of the cycle of gaseous and aerosol pollutions, and their annual pattern. 


3. Contribution in the development of emergency plans, decision-making, and reduction programs when the 
thresholds set by legislation are exceeded. 


4. Establishment of complementary information which is needed for the assessment of atmospheric 
pollution (gaseous and particulate matter) related to damage to human health, vegetation and 
ecosystems. 


5. Increase in the knowledge of relevant processes in critical situations in the south of Europe and 
specifically the Iberian Peninsula. 


6. Create an air pollution pattern catalogue for the Iberian Peninsula which will be function of typical 
meteorological pattern. 
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4. Idoneïtat del grup d’acollida en relació al projecte de recerca que es vol desenvolupar (màxim 2 fulls) 


/ Suitability of the host group regarding the research project to be developed (maximum 2 pages) 
 
4.1 Descripció de la idoneïtat del grup d’acollida en relació al projecte de recerca que es vol desenvolupar / 
Description of the suitability of the host group regarding the research project to be developed. 
 
 


4.1 Description of the suitability of the host group regarding the research project to be 
developed. 


 
The InTro group, part of the Laboratoire de Météorologie Dynamique, located on the Ecole Polytechnique 
campus in Palaiseau, has as primary scientific interest the physical and chemical modelling of the troposphere by 
means of the CHIMERE chemical transport model in order to analyse the impact of air pollution on health. The 
group, leader by Laurent Menut (http://www.lmd.polytechnique.fr/~menut/) among others, demonstrates high 
experience on modelling the atmospheric pollution in urbanized areas, long-range transport of mineral dust, and 
impact of air pollution in health. 


The group has developed the CHIMERE multi-scale model which is primarily designed to produce daily forecasts 
of ozone, aerosols and other pollutants and make long-term simulations for emission control scenarios. 
CHIMERE runs over a range of spatial scales from the regional scale (several thousand kilometers) to the urban 
scale (100-200 Km) with resolutions from 1-2 Km to 100 Km. On CHIMERE server, documentation and source 
codes are proposed for the complete multi-scale model. However most data are valid only for Europe and should 
be revisited for applications on other continents. CHIMERE proposes many different options for simulations which 
make it also a powerful research tool for testing parameterizations, hypotheses. Its use is relatively simple so long 
as input data is correctly provided. It can run with several vertical resolutions, and with a wide range of 
complexity. It can run with several chemical mechanisms, simplified or more complete, with or without aerosols. 


The InTro group present high experience and background about the modelling of air pollution dynamic in the 
Mediterranean region. The group takes part some European research projects such as GEMS project, a 
comprehensive data analysis and modelling system for monitoring the global distribution of atmospheric 
constituents important for climate, air quality and UV radiation, with a focus on Europe. 


The high experience of the host group in terms of air quality modelling (emissions, meteorology, and physical and 
chemical processes) and atmospheric dynamics contribute to guide the development of the present project. 
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5. Aspectes bioètics del projecte de recerca previst  (màxim 2 fulls) /  Bioethical aspects of the planned 
research project  (maximum 2 pages)  


 
5.1 Si el projecte de recerca que es vol desenvolupar inclou algun tipus d’experimentació amb éssers 
humans, la utilització de mostres biològiques d'origen humà o algun tipus d’experimentació amb animals, 
expliqueu-ne breument els motius  / If the research project to be developed includes some kind of human 
experimentation, the use of biological samples of human origin or some kind of animal testing, explain briefly 
the reasons. 


 
5.2 En els casos de que el projecte presentat inclogui algun tipus d’experimentació amb éssers humans, 
també caldrà especificar si existeix algun tipus de remuneració o de compensació per als subjectes 
participants i, en el moment de presentar la sol·licitud, també caldrà adjuntar el model d’informació i de 
consentiment que rebran els participants  / In the case that the project submitted includes some kind of 
human experimentation, it also must specify whether there is any kind of remuneration or compensation for 
the participating subjects and, when submitting the proposal, the information and consent model that 
participa