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Programme blanc 2006

APPEL A PROJETS DE RECHERCHE

ATTENTION : Cette partie (I) sera également à saisir directement sur le site de soumission

I - FICHE D’IDENTITE DU PROJET

Référence : 
(reprendre la référence qui vous sera attribuée automatiquement par le logiciel de soumission)

	Titre du projet (maximum 120 caractères )

	Polar Study using Aircraft, Remote Sensing, Surface Measurements and Models, of Climate, Chemistry,Aerosols, and Transport (POLARCAT)




	Acronyme ou titre court (12 caractères)   POLARCAT-IPY



Secteur disciplinaire principal (cf. liste en dernière page de ce dossier) :          

	Mots-clés (deux max. choisis dans la liste des mots-clés proposés pour ce secteur sur le logiciel de soumission)

	Expérimentation, Physique et chimie de l'atmosphère,


	Mots-clés  libres du secteur principal (max. 4)

	Année Polaire Internationale, Mesures aéroportées, Observations spatiales, Modélisation



Autre secteur disciplinaire secondaire
 (cf .note de bas de page):   

	Mots-clés (deux max. choisis dans la liste des mots-clés proposés pour ce secteur sur le logiciel de soumission)

	

	Mots-clés  libres du secteur secondaire (max. 4)

	


	Résumé du projet (maximum 5000 caractères)

	Ce projet est la contribution française à un programme international (POLARCAT), labellisé par l”International Polar Year” (IPY)  et co-sponsorisé par ICSU/WMO. IPY inclura des activités coordonnées et multidisciplinaires sur les régions polaires. L’activité POLARCAT associe des chercheurs de 18 pays et regroupe des observations à partir de différentes plate-formes (avion, ballon, station sol, satellite), des analyses de données et de la modélisation numérique pour quantifier le transport des composés chimiques, des aérosols et des métaux lourds vers l’Arctique. Il en résultera une meilleure compréhension de phénomènes comme la déposition des polluants ou le changement climatique dans cette région. POLARCAT, également labellisé par IGAC, SPARC and iLEAPS, répondra à 5 objectifs scientifiques : 

· Quantification des mécanismes de transport contrôlant la distribution des photo-oxydants, des aérosols et des métaux lourds dans la troposphère arctique en hiver/printemps (brumes arctiques) et en été (intense pollution des régions voisines : feux, oxydants) 

·  Quantification des propriétés optiques des aérosols et de leur effet radiatif direct et indirect, (formation des nuages, impact sur l’albedo de surface et évolution couche de neige et de glace).

· Contribution des feux de forêts boréaux sur la composition de l’atmosphère  arctique comparée à celles d’autres sources anthropiques (par exemple l’Asie) incluant l’impact de la déposition des suies sur l’albédo de la neige ou de la glace et celui de la pyro-convection sur la stratosphère.

· Détermination des processus chimiques contrôlant la composition de l’atmosphère arctique incluant la quantification des sources et puits de l’ozone et des oxydes d’azote.

· L’étude des processus contrôlant la variabilité interannuelle de la composition atmosphérique en Arctique comme par exemple les oscillations climatiques (NAO), les changements des facteurs d’émission et les rétroactions chimie-climat.

Ce projet sera une contribution majeure à ces axes de recherche POLARCAT au travers d’un programme original de mesures aéroportées des polluants dans le nord de l’Europe, le Groënland et la Russie. Il est coordonné par le Service d’Aéronomie (K. Law est co-PI du projet international POLARCAT). Les autres participants sont le Laboratoire de Météorologie Physique (LAMP) et le Laboratoire des Sciences du Climat et de l’Environnement (LSCE). Ce projet offrira la possibilité d’une collaboration étroite avec plusieurs équipes étrangères (DLR, NASA, NOAA, NILU, IOA/IAB) utilisant d’autres avions de recherche en Arctique. Le calendrier du projet est le suivant: (i) une phase de planification des expériences de terrain et d’analyse des données existantes en 2007 (ii) une phase expérimentale en 2008 (iii) une phase d’exploitation des données et de modélisation numérique en 2009. Le projet a 4 axes de travail :    

Quantification des régimes de transport de transport des polluants avec l’ATR-42 équipé de lidar pour la mesure de l’aérosol et de l’ozone en Mars/Avril 2008 en Scandinavie (transport des polluants depuis l’Europe) et en été 2008 au Groënland (transport des émissions des feux de forêt). Le projet franco-russe AEROSIB-YAK permettra la mesure de gaz trace dans une région peu documentée par des mesures atmosphériques : la Sibérie. 

Les interactions Nuage-Aérosol.  Pour quantifier l’impact des aérosols sur les propriétés radiatives des nuages (effet indirect), le LAMP  conduira des mesures détaillées de la microphysique des nuages et des paramètres optiques pendant le printemps 2008 conjointement avec celles des missions spatiales relatives à l’étude des nuages (Aqua-Train). 

L’impact des feux de forêts boréaux sur les aérosols et la chimie en utilisant les lidars de l’ATR-42 pendant l’été 2008 en conjonction avec les mesures in-situ du Falcon-20 du DLR équipé avec des mesures détaillées des gaz et des particules d’aérosol. Les observations depuis l’espace avec IASI pour les gaz et CALIPSO pour l’aérosol replaceront les campagnes avions dans un contexte global.

L’analyse des données :    Un modèle photochimique Lagrangien et un modèle de chimie-transport (LMDz-INCA) permettront l’analyse des observations et l’identification des processus (composition, transport, rétroactions chimie-climat. Pour analyser les interactions nuage-aérosol (rétroaction sur la dynamique, effet indirect) un modèle spectral de la microphysique des nuages et des modules dérivés des paramétrisations des modèles méso-echelle seront utilisés conjointement.    
La demande de financement concerne l’organisation de 2 campagnes de mesures avec l’avion ATR-42 au printemps et en été 2008, une campagne d’une semaine de l’avion russe Antonov en Sibérie en été 2008, les coûts relatifs aux réunions de préparation et d’exploitation des expériences. Sans un soutien de l’ANR, les chercheurs français ne seront pas capables de jouer un rôle dans cette activité de premier plan sur l’étude de la chimie, des aérosols et du climat. 



	Abstract (Not exceed 5000 car.)

	This proposal forms the French contribution to the POLar study using Aircraft, Remote sensing, surface measurements and modelling of Climate, chemistry, Aerosols and Transport POLARCAT, an activity endorsed as part of International Polar Year (IPY) in 2007 and 2008 (co-sponsored by ICSU/WMO). IPY will be an intense, internationally coordinated campaign of research initiating a new era in multi-disciplinary research of polar regions. The POLARCAT activity, involving scientists from 18 countries, is an international programme of measurements (aircraft, balloons, ground-based, satellite), data analysis and modelling which aims to quantify the impact of trace gases, aerosols and heavy metals transported to the Arctic and their contribution to pollutant deposition and climate change in the region. POLARCAT, endorsed by IGAC, SPARC and iLEAPS, has 5 major scientific objectives:

· Quantification of the major transport pathways controlling distributions of oxidants, aerosols, heavy metals in the Arctic troposphere during winter-spring when Arctic Haze is prevalent and during summertime. 
· Quantification of the optical properties and direct/indirect radiative effects of aerosols and their interactions with clouds and possible impacts on surface albedo and ice/snow cover.
· Contribution of summertime boreal forest fires on atmospheric composition in the Arctic compared to other source regions (e.g. Asia) including the impact of soot deposition on snow/ice albedo and pyro-convection on the composition/aerosol loading of the stratosphere.
· Determination of chemical processes controlling composition including quantification of sources and sinks of major oxidants such as ozone and nitrogen oxides. 
· Study of processes controlling inter-annual variations in atmospheric composition over the Arctic such as transport patterns (e.g. NAO) and changing emissions and the impact of chemistry-aerosol-climate feedbacks. 

This proposal will make a major contribution to these POLARCAT objectives by making a series of unique aircraft measurements on tropospheric pollutants in northern Europe, Greenland and Russia. It is coordinated by Service d’Aéronomie; Kathy Law, the coordinator, is also co-coordinator POLARCAT. Other participating labs are Laboratoire de Météorologie Physique (LaMP), and Laboratoire des Sciences du Climat et de l’Environnement (LSCE) and Laboratoire d’Aérologie as a sub-contractor of LSCE. This will offer the opportunity of a strong collaboration with many international groups (e.g. DLR, NASA, NOAA, NILU, IOA/IAB-Russia) also involved in making measurements with other aircraft etc. and data analysis in POLARCAT. The timeline for this 3-year project includes an initial phase of pre-campaign planning and analysis of existing data in 2007, data collection in 2008 and data analysis and publications in 2009. There are 4 scientific tasks:

Quantification of pollutant transport pathways with the French ATR aircraft, equipped with aerosol and ozone lidars (SA) to map distributions during a campaign in late winter/spring 2008 from northern Scandinavia to sample European outflow and in summer 2008, based in eastern Greenland to sample forest fire emissions to the Arctic. The French-Russian AEROSIB-YAK project will document the region of Siberia in Summer 2008
Aerosol-cloud interactions - to better quantify the impact of aerosol particle properties on the cloud characteristics (the indirect effect) in the Arctic, LaMP will make detailed in-situ measurements of aerosol-cloud microphysical and optical properties during the spring 2008 campaign with a strong link with the A-train satellite data.
Boreal forest fire impacts on aerosols and chemistry – by using the ATR-42 lidars during the summer 2008 campaign with joint flights with the German DLR Falcon equipped with extensive in-situ aerosol and chemistry measurements. Analysis of aerosol and pollutant plumes by satellite data (ACE, IASI, CALIPSO).

Data analysis– A photochemical trajectory model and a global chemistry-climate model (LMDz-INCA) will be used to analyse the data and investigate the processes governing pollutant composition and transport in the Arctic and chemistry-aerosol-climate feedbacks. A spectral microphysics model and bulk microphysical parameterizations used in high-resolution meso-scale models will be used to investigate cloud-aerosol-dynamical feedbacks and indirect radiative effects.
The funding request is for 2 campaigns of the French ATR in spring and summer 2008, a 1-week campaign of the YAK-Antonov in summer 2008, costs for meetings and coordination. Without support from ANR, French scientists will not be able to play a leading role in this major international IPY activity on chemistry, aerosols and climate.


Coordinateur du projet
 (Partenaire 1)

	Civilité
	Nom 
	Prénom
	Laboratoire (nom complet)
	Type (établissement public, fondation, association, entreprise)

	Mme
	LAW
	Kathy
	Service d’Aéronomie
	CNRS UMR 7620


Nom des responsables scientifiques des autres partenaires

	
	Civilité
	Nom 
	Prénom
	Laboratoire (nom complet)
	Type (établissement public, fondation, association, entreprise)

	Partenaire 2
	Mr
	GAYET
	Jean François
	Laboratoire de Météorologie Physique (LAMP)
	CNRS UMR 6016

	Partenaire 3
	Mr 
	RAMONET
	Michel
	Laboratoire des Sciences du Climat et de l’Environnement (LSCE)
	CEA/CNRS UMR 1572

	Partenaire 4
	
	
	
	
	


Nombre de personnes impliquées dans ce projet (en équivalent temps plein : ETP)
: 

Chercheurs et enseignants-chercheurs permanents__99 hm______

Post-doctorant(s) déjà recruté(s)____0___ Doctorant(s) __10.8 hm_______ Ingénieurs et techniciens ______50.4 hm_

Personnes à recruter _____0____

Durée du projet :    
x    36 mois    □    48 mois

Dimensionnement total du projet 

Coût complet du projet : 
2 058 333 €
Aide financière demandée : 
 568 000 € 

Effort en personnel demandé : 
160. 2 homme. Mois

	Je déclare exactes toutes les informations contenues dans ce document et m’engage à envoyer une copie de ce dossier à chacun des établissements ou organismes de rattachement de mon laboratoire.

	
	Visa du directeur du laboratoire

	Nom, Prénom

Date et signature du coordinateur du projet précédé de la mention « Lu et approuvé »


	Law Kathy


	Nom prénom, date et signature du directeur du laboratoire

HAUCHECORNE Alain




En cas de recouvrement thématique avec d’autres appels à projets (AAP) lancés par l’ANR, les coordinateurs de projet devront veiller à choisir l’AAP le mieux adapté à leur projet. Les personnes impliquées dans plusieurs AAP soumis à l’ANR devront le mentionner dans le tableau « demandes de contrats en cours d’évaluation » (Section D du document).

Programme blanc 2006

APPEL A PROJETS DE RECHERCHE

II - PRESENTATION DETAILLEE DU PROJET

A - Identification du coordinateur et des autres partenaires du projet

	Acronyme ou titre court du projet : POLARCAT-IPY


A-1 – Partenaire 1 = Coordinateur du Projet 

Un coordinateur, responsable scientifique du projet, doit être désigné par les partenaires.


* champ obligatoire

	Civilité *
	Nom * 
	Prénom *

	Madame
	Law
	Kathy

	Grade *
	DR 2
	Employeur * 
	CNRS

	Mail *
	 kathy.law@aero.jussieu.fr

	Tél *
	01 44 27 84 21
	Fax 01 44 27 37 76

	

	Laboratoire (nom complet) *

	Service d’Aéronomie/IPSL

	N° Unité  (s’il existe) 
	 UMR 7620

	Adresse complète du laboratoire *

	Service d’Aéronomie Université Paris 6 , Boite 102

4 place Jussieu

	Code postal *
	75252
	Ville *Paris Cedex 05

	Etablissements de tutelle  (indiquer le ou les établissements et organismes  de rattachement, souligner l’établissement susceptible d’assurer la gestion du projet) :

CNRS Délégation Paris Ouest-Meudon

Université P et M. Curie (UPMC)




Principales publications : 

Liste des principales publications ou brevets (max. 5) de l’équipe partenaire 1 (définie tableau ci-dessous) au cours des cinq dernières années, relevant du domaine de recherche couvert par la présente demande dans l’ordre suivant : Auteurs (en soulignant les auteurs faisant effectivement partie de la demande), Année, Titre, Revue, N°Vol, Pages. N’indiquez pas les publications soumises.

	G. Ancellet and F. Ravetta. On the usefulness of an airborne lidar for O3 layer analysis in the free troposphere and the planetary boundary layer. J. Environ. Monit.,5 :47–56, 2003.

A. Colette and G. Ancellet. Impact of vertical transport processes on the tropospheric ozone layering above europe. Atmos. Env., 39:5423--5435, 2005.
Reeves, C.E., S.A. Penkett, S. Bauguitte, K.S. Law, et al., Potential for Photochemical ozone formation in the troposphere over the NorthAtlantic as derived from aircraft observations during ACSOE, J. Geophys.Res., 107 (23), 4707,doi:1029/2002JD002415, 2002.

B. Barret, S. Turquety, D. Hurtmans, C. Clerbaux, J. Hadji-Lazaro, I. Bey, M. Auvray and P.-F Coheur, Global carbon monoxide vertical distributions from space borne high-resolution FTIR nadir measurements, Atmospheric Chem. and Phys., 5, 2901-2914, 2005. 

Forêt G., C.Flamant, S.Cautenet, J.Pelon, F.Minvielle, M.Taghavi,P.Chazette, 2006, The structure of the haze plume over the Indian Oceanduring INDOEX: tracer simulations and LIDAR observations Atmos. Chem.Phys. Discuss., 5, 3269-3312, 2005.




	Ce projet fait-il partie des projets labellisés (ou en cours de labellisation) par un pôle de compétitivité (ou par plusieurs, en cas de projet interpôle) ?  NON  

Si oui, nom du pôle ou des pôles :


Partenaire 1 = Coordinateur du Projet 

	
	Nom
	Prénom
	Emploi actuel
	Discipline

(à renseigner uniquement pour SHS)
	% de temps de recherche consacré au projet
	Rôle/Responsabilité dans le projet

4 lignes max

	Coordinateur
	LAW
	Kathy
	DR2 CNRS
	
	30%
	Coordination and modelling

	Membres de l’équipe
	ANCELLET
	Gerard
	DR2 CNRS
	
	30%
	Flight planning and lidar operation

	
	PELON
	Jacques
	DR2 CNRS
	
	25 %
	CALIPSO data analysis and lidar operation

	
	CLERBAUX
	Cathy
	CR1 CNRS
	
	  20  %
	IASI data analysis

	
	RAVETTA
	François
	MCF 
	
	20 %
	Lidar operation and data analysis

	
	BAZUREAU
	Ariane
	IR
	
	20 %
	Data analysis and modelling

	
	HADJI-LAZARO
	Juliette
	IR
	
	20 %
	Data analysis and modelling

	
	LAQUI 
	Christian
	IE
	
	15 %
	Lidar technical manager

	
	GENAU
	Pascal
	IE
	
	  15 %
	Lidar operation and data analysis


Pour chacun des membres de l’équipe dont l’implication dans le projet est supérieure à 25%, fournir une biographie d’une page maximum qui comportera :

A/ Nom, prénom, âge, cursus, situation actuelle

B/ Autres expériences professionnelles

C/ Liste des 5 publications (ou brevets) les plus significatives des cinq dernières années

D/ Prix, distinctions

CURRICULUM VITAE - KATHARINE S. LAW – March 2006

Education and Employment 

Bsc(Hons) Environmental Science,  University of East Anglia, UK, 1983.

MSc Meteorology, University of Reading, UK (Meteorology Prize). 1984.

UK Meteorological Office, Bracknell, UK, 1984-1987.

Ph.D. Atmospheric Chemistry, University of Cambridge, UK, 1991.

Research Associate, University of Cambridge, UK, 1990-1996. 

Programme Manager of UK NERC Upper Troposphere/Lower Stratosphere (UTLS) Ozone /Senior Research Associate, University of Cambridge, UK, 1997-2002.

Advanced Research Fellow (NERC), University of Cambridge, May 2002-Dec 2002. 

Director of Research (DR2), Service d’Aéronomie/CNRS, Paris, France, from Jan. 2003. 
Committee Membership

Member of Commission for Atmospheric Chemistry and Global Pollution (CACGP),1998-

Member of the International Global Atmospheric Chemistry (IGAC) Scientific Steering Committee (2003-); IGAC representative on SPARC SSG.

Co-coordinator of International Polar Year (IPY) project POLARCAT (Polar Study using Aircraft, Remote Sensing, Surface Measurements and Models, of Climate, Chemistry, Aerosols, and Transport)

Member of French AMMA committee (CCMA) and French ACCENT GDR

Scientific Research

PI on EU FP6 funded projects SCOUT-O3 (stratospheric ozone and impacts on climate), AMMA (African monsoon multidisciplinary analysis) and GEMS (Global and regional Earth Monitoring System) (2004-)

Coordinator of French ITOP (Intercontinental Transport of Ozone and its Precursors) project contribution to ICARTT activity in summer 2004 
Lead author on IGAC and WMO Ozone reports

European Union Expert Evaluation Panel of Framework V proposals on Stratospheric Ozone and Atmospheric Composition (June 1999/ March 2001) and Ranking Panel for Global Change (June 1999)

PI on MOZAIC project since 1994 and on AEROSIB-YAK (GRDE) project 

Relevant Publications (2000-2005)
Law, K.S., P-H. Plantevin, V. Thouret, A. Marenco, W.A.H. Asman, M. Lawrence, P.J. Crutzen, J-F. Muller, D.A. Hauglustaine and M. Kanakidou, Comparison between global chemistry transport model results and Measurement of Ozone and Water Vapour by Airbus In-Service Aircraft (MOZAIC) data, J. Geophys. Res., 105, 1503-1525, 2000.

Crowther, R.A., K.S. Law, J.A. Pyle, S. Bekki and H.G.J. Smit, Characterising the effect of large-scale model resolution upon calculated OH production using MOZAIC data, Geophys. Res. Letts., 29(12), 1603, 2002.

Reeves, C.E., S.A. Penkett, S. Bauguitte, K.S. Law, et al., Potential for Photochemical ozone formation in the troposphere over the North Atlantic as derived from aircraft observations during ACSOE, J. Geophys. Res., 107(23), 4707, doi:1029/2002JD002415, 2002.

Gauss, M., et al. (including K. Law), Radiative forcing in the 21st century due to ozone changes in the troposphere and the lower stratosphere, 108 (D9), 4292, J. Geophys. Res., 2003.

Savage, N.H., K.S. Law, J.A. Pyle, A. Richter, H. Nuss and J.P. Burrows and, Using GOME NO2 satellite data to examine regional differences in TOMCAT model performance, Atmos. Chem. Phys., 4, 1895-1912, 16-9-2004, 2004.
Curriculum Vitae de 







Ancellet Gérard






Né le 28/04/1958
Directeur de recherche CNRS 2eme classe 

Section CNRS de rattachement : 19

Formation

1981    D.E.A. de Géophysique Externe de l'Université P. et M. Curie, Paris 6

1984    Thèse de l'Université P. et M. Curie, Paris 6, Spécialité : Géophysique Externe

        Titre du mémoire : Etude du dioxyde de soufre par télédétection laser

1998    Habilitation à diriger des recherches, Université P. et M. Curie, Paris 6

        Titre du mémoire : Contribution à l'étude du bilan de l'ozone troposphérique

Expérience Professionnelle

1985-1987 :  Visiteur scientifique au Jet Propulsion Laboratory, Pasadena, USA (NRC Research Associate) 

1988-1999 : Chargé de recherche CNRS au Service d'Aéronomie, Paris

1999-2005 : Directeur de recherche CNRS au Service d'Aéronomie, Paris, Responsable de l’équipe Physico-chimie de la troposphère (8 permanents)
Enseignement: (volume horaire annuel moyen 30 heures)

Interaction Dynamique/Chimie (M2 Océano/Météo Paris 6)

Chimie atmosphérique (ENSTA),

Interaction soleil/terre dans atmosphère neutre (M2 Astronomie Paris 6) 

Implication dans structures de gestion de la recherche : 

Présidence Comité scientifique des Avions de Recherche

Membre de la Commission Spécialisée Océan-Atmosphère et du programme LEFE de l’INSU

Membre de la section 19 du CNRS  

Principales Publications : (2005-2000)

A. Colette and G. Ancellet. Impact of vertical transport processes on the tropospheric ozone layering above europe. Atmos. Env., 39:5423--5435, 2005.

G. Ancellet and F. Ravetta. Analysis and validation of ozone variability observed by lidar during  the ESCOMPTE-2001 campaign. Atmos. Res., 74:435--460, 2005.

G. Ancellet and F. Ravetta.. On the usefulness of an airborne lidar for  layer analysis in the free troposphere and the planetary boundary layer. J. Environ. Monit., 5:47--56, 2003.

N.B. Bradshaw, G. Vaughan, and G. Ancellet. Generation of layering in the lower stratosphere by a breaking Rossby wave. J. Geophys. Res., 107:ACL 7.1--7.10, 2002.

J. Kowol-Santen and G. Ancellet. Mesoscale analysis of transport across the subtropical tropopause. Geophys. Res. Lett., 27:3345--3348, 2000.
Curriculum Vitae  de 






Pelon Jacques
Age : 51

Cursus

Graduation from “Ecole Supérieure d'Electricité” in 1977 and degree of Docteur es Sciences in Physics from Université Pierre et Marie Curie, Paris, France in 1985. Joins the Centre National de la Recherche Scientifique (CNRS) in 1984. 

Situation actuelle

Directeur de Recherche at Service d’Aéronomie, Institut Pierre Simon Laplace. Head of the Environment and Applied Meteorology group and is currently working on the application of active optical remote sensing using lidar systems to the study of boundary layer dynamics and aerosol-cloud interactions. He is co-PI for the space mission CALIPSO jointly developed by NASA and CNES to be part of the AQUA-Train to analyze cloud and aerosol radiative properties from active and passive remote sensing. He has over 70 publications in international journals with peer review.
Autres expériences professionnelles

He initiated the development of airborne lidar observations in France, participated to several international campaign and was involved in several European projects (EC and ESA in collaboration with industrial partners).

Liste des 5 publications (ou brevets) les plus significatives des cinq dernières années

Léon, J.-F., D. Tanre, J. Pelon, Y. J. Kaufman, J. M. Haywood, and B. Chatenet, 2003: Profiling of a Saharan dust outbreak based on a synergy between active and passive remote sensing synergy. J. Geophys. Res., 108 (D18), doi: 10.1029/2002 JD002774.

Tanré D., J. Haywood, J. Pelon, J. F. Léon, B. Chatenet, P. Formenti, P. Francis, P. Goloub, E. J. Highwood, and G. Myhre, 2003: Measurement and modeling of the Saharan dust radiative impact: Overview of the Saharan Dust experiment (SHADE), J. Geophys. Res., 108(D18), 8574, doi:10.1029/2002JD003273.

Kaufman Y. J., D. Tanré, J.-F. Léon and J. Pelon, 2003: Retrievals of profiles of fine and coarse aerosols using lidar and radiometric space measurements, IEEE TGRS, 41, 1743-1754/

Pelon J., C. Flamant, P. Chazette, J.-F.Léon, D. Tanré, M. Sicard, S. K. Satheesh, 2002: Characterization of aerosol spatial distribution and optical properties over the Indian Ocean from airborne lidar and radiometry during INDOEX’99,  J. Geophys. Res., 107, D19, 8029, doi:10.1029/2001JD000402.

Léon J.-F., P. Chazette, J. Pelon, F. Dulac et H. Ramdriamarisoa, 2002: Aerosol direct radiative impact over the INDOEX area based on passive and active remote sensing, J. Geophys. Res., 107(D19), 10.1029/2000JD000116.

	Acronyme ou titre court du projet            POLARCAT-IPY


A-2 – Partenaire 2  

Un coordinateur, responsable scientifique du projet, doit être désigné par les partenaires.


* champ obligatoire

	Civilité *
	Nom * 
	Prénom *

	Monsieur
	Gayet
	Jean – François

	Grade *
	IRHC 
	Employeur * 
	CNRS

	Mail *
	gayet@opgc.univ-bpclermont.fr

	Tél *
	04 73 40 73 62
	Fax 04 73 40 51 36

	

	Laboratoire (nom complet) *

	Laboratoire de Météorologie Physique

	N° Unité  (s’il existe) 
	UMR6016

	Adresse complète du laboratoire *

	LaMP-OPGC

Université Blaise Pascal

24 avenue des Landais



	Code postal *
	63177
	Ville *Aubière

	Etablissements de tutelle  (indiquer le ou les établissements et organismes  de rattachement, souligner l’établissement susceptible d’assurer la gestion du projet) :

CNRS – Délégation Rhône-Auvergne

Université Blaise Pascal – Clermont-Ferrand


Principales publications : 

Liste des principales publications ou brevets (max. 5) de l’équipe partenaire 1 (définie tableau ci-dessous) au cours des cinq dernières années, relevant du domaine de recherche couvert par la présente demande dans l’ordre suivant : Auteurs (en soulignant les auteurs faisant effectivement partie de la demande), Année, Titre, Revue, N°Vol, Pages. N’indiquez pas les publications soumises.

	 Caro  D., W. Wobrock, A.I. Flossmann, N. Chaumerliac, 2004:  A two-moment parameterization of aerosol nucleation and impaction scavenging for a warm cloud microphysics: description and results from a two-dimensional simulation. Atmos. Res., 70 , 171-208.

Cadet B., V. Giraud, M. Haeffelin, P. Keckhut, A. Rechou, S. Baldy, 2005 : Improved retrievals of the optical properties of cirrus clouds by a combination of lidar methods . Appl. Opt., 44 , 1726-1734.
Gayet J-F, V. Shcherbakov, A. Minikin, U. Schumann, A. Petzold, , and J. Ström, 2006 :  Microphysical and optical properties of high-altitude clouds observed in mid-latitudes of the southern hemisphere during INCA. Q. J. R. Meteorol. Soc., in press.

Jourdan O., S. Oshchepkov, V. Shcherbakov, J-F Gayet and H. Isaka, 2003: Assessment of cloud optical parameters in the solar region : retrievals from airborne measurements of scattering phase functions. J. Geophys. Res., 108, doi:10.1029/2003JD003493.
Mertes S., B. Dippel, A. Schwarzenböck, 2004: Quantification of graphitic carbon in atmospheric aerosol particles by Raman spectroscopy and first application for the determination of mass absorption efficiencies. J. Aerosol Sci., 35, 347-361.




	Ce projet fait-il partie des projets labellisés (ou en cours de labellisation) par un pôle de compétitivité (ou par plusieurs, en cas de projet interpôle) ?  NON  

Si oui, nom du pôle ou des pôles :


Partenaire 2 

	
	Nom
	Prénom
	Emploi actuel
	Discipline

(à renseigner uniquement pour SHS)
	% de temps de recherche consacré au projet
	Rôle/Responsabilité dans le projet

4 lignes max

	Coordinateur
	Gayet
	Jean-François
	IRHC

CNRS
	
	30%
	Coordination, flight scientist, data interpretation

	Membres de l’équipe
	Schwarzenboeck
	Alfons
	MCF
	
	30%
	Flight scientist, airborne CVI data analysis and interpretation 

	
	Febvre
	Guy
	MCF
	
	30%
	Data analysis and interpretation of measurements of PMS probes, Cloud Particle Imager and Polar Nephelometer 

	
	Jourdan
	Olivier
	MCF
	
	30%
	Inversion technique of airborne data and satellite validation methodology.

	
	Wobrock
	Wolfram
	Professor
	
	25%
	Cloud processes modelling 

	
	Giraud
	Vincent
	MCF
	
	25%
	Meso-scale analysis

	
	Shcherbakov
	Valéry
	Associate

Researcher
	
	20%
	Inverse problem and statistical analysis to be applied to the airborne data set. 

	
	Szczap
	Frédéric
	MCF
	
	10%
	Data assimilation in cloud models.

	
	Fournol
	Jean - François
	IR1/ CNRS
	
	10%
	Technical manager of the airborne instruments

	
	Gourbeyre
	Christophe
	IE /CNRS
	
	20%
	Maintenance and probe operation onboard the aircraft


Pour chacun des membres de l’équipe dont l’implication dans le projet est supérieure à 25%, fournir une biographie d’une page maximum qui comportera :

A/ Nom, prénom, âge, cursus, situation actuelle

B/ Autres expériences professionnelles

C/ Liste des 5 publications (ou brevets) les plus significatives des cinq dernières années

D/ Prix, distinctions

BIOGRAPHY
Name : Gayet

First name : Jean – François

Age : 58

Academic degree : PhD, Université Blaise Pascal, Clermont-Fd , France

Present position   :  Laboratoire de Météorologie Physique, UMR 6016 CNRS



         Université Blaise Pascal, Aubière, France

Position in the institution : Ingénieur de recherche Hors Classe, CNRS




Details of duties :  Technical Director of the LaMP

Major experience of research and achievements :

Entire research career as post-doctoral researcher in 1976 at the Laboratoire de Météorologie Physique and continued as Ingénieur de Recherche (CNRS) since 1983. Expertise in airborne measurements of cloud microphysics and optics. Expertise in the field of aircraft icing internationally recognized. Acted as Chairman in sessions of international conferences on cloud physics and aircraft icing. Acted as field coordinator for experiments within the European projects EUCREX (EUropean Cloud & Radiation EXperiment) and CIME (Cloud Ice Mountain EXperiment). Principal Investigator in the European AEROCONTRAIL project and in the European INCA project devoted to the study of the interhemispheric differences in cirrus properties from anthropogenic emissions. Invited scientist (by NSF) at the South Pole Ice crystal Experiment (SPICE). Field coordinator for international projects in Japan (JACCS) and in Spitsbergen (ASTAR). The researches include studies of microphysical and optical characteristics of boundary layer clouds, mixed-phase clouds, natural cirrus and contrails from in situ and remotely sensed (Lidar) data. Leader in the design and the development of a unique airborne Polar Nephelometer for the in situ airborne measurement of the scattering properties of cloud particles (water droplets and/or ice crystals). Close collaborations with several Institutes in Europe, Japan and  USA, i.e. Institute of Atmospheric Physics in DLR/Germany, Alfred Wegener Institute AWI/Germany,  University of Stockholm, UMIST/UK, the Institute of Physics (Minsk, Belarus),  MRI/Japan, NCAR and SPEC in USA.  Author or co-author of 62 publications in peer review Journals.

Recent publications : 

Gayet J-F, S. Asano, A. Yamazaki, A. Uchiyama, A. Sinyuk , O. Jourdan and F. Auriol, 2002 : Two case studies of  continental-type water and maritime mixed-phased stratocumuli over the sea. Part I : Microphysical and Optical propertie. J. Geophys. Res., 107, No. D21, doi: 10.1029/2001JD1106.
Gayet J-F, F. Auriol, A. Minikin, J. Ström, M. Seifert, Radovan Krejci, A. Petzold, G. Febvre and U. Schumann, 2002 : Quantitative measurement of the microphysical and optical properties of cirrus clouds with four different in situ probes : Evidence of small ice crystals. Geophys. Res. Lett., 29, No. 24, 2230, doi: 10.1029/2001GL014342.

Gayet J-F, J. Ovarlez, V. Shcherbakov, J. Ström, U. Schumann, A. Minikin, F. Auriol, A. Petzold, and M. Monier 2004 : Cirrus cloud microphysical and optical properties at southern and northern midlatitudes during the INCA experiment. 

J. Geophys. Res., 109, D20206, doi:10.1029/2004JD004803.

Shcherbakov V., J.-F. Gayet, B. Baker and P. Lawson, 2006 : Scattering of light from single natural ice crystals. J. Atmos Sci., in press.
Gayet J-F, V. Shcherbakov, A. Minikin, U. Schumann, A. Petzold, , and J. Ström, 2006 :   Microphysical and optical properties of high-altitude clouds observed in mid-latitudes of the southern hemisphere during INCA. Q. J. R. Meteorol. Soc., in press.
BIOGRAPHY
Name : 
Schwarzenboeck

First name : 
Alfons

Age : 
39

Academic degree : 
PhD, Université de Leipzig en Allemagne
Present position   :  
Laboratoire de Météorologie Physique, UMR 6016 CNRS



         
Université Blaise Pascal (UBP), Aubière, France

Position in the institution : Chercheur-enseignant (Maître de Conférence), UBP

Details of duties:  Alfons Schwarzenboeck holds an assistant professorship at the Laboratoire de Météorologie Physique / Université Blaise Pascal. In the LaMP research institute he is basically engaged in experimental research in the field of cloud-climate-microphysics-radiation interactions.
Major experience of research and achievements :

Alfons Schwarzenboeck received his PhD degree at the IFT (Leipzig, Germany) in 1998. During his thesis he designed the CVI inlet which represented the central instrumentation deployed during the European CIME project on the summit of the Puy de Dome to analyse the physio-chemical properties of mixed-phase cloud particles. He has been participating in numerous national and international measurement campaigns (P68B-CVI, ICE-CVI, AFS-BROCKEN, FEBUKO).

Actually he is is working at the Laboratoire de Météorologie Physique in the domain of aerosol-cloud interactions, including validation of remote sensing data with particular interest in mixed and ice phase clouds. He is particularly integrated as leading scientist / principal investigator in actual international projects (ASTAR, AMMA). Therein he is mainly involved in the development of airborne instrumental tools for aerosol and cloud particle characterization concerning physico-chemical and optical properties of aerosol and cloud particles. 
Publications : 

Mertes, S. ; Dippel, B. ; Schwarzenböck, A., 200 : Quantification of graphitic carbon in atmospheric aerosol particles by Raman spectroscopy and first application for the determination of mass absorption efficiencies. J. Aerosol Sci.,  Vol. 35 , No. 3 , p. 347-361 DOI 10.1016/j.jaerosci.2003.10.002 (Elsevier) 

Wendisch, M. ; Coe, H. ; Baumgardner, D. ; Brenguier, J.-L. ; Dreiling, V. ; Fiebig, M. ; Formenti, P. ; Hermann, M. ; Krämer, M. ; Levin, Z. ; Maser, R. ; Mathieu, E. ; Nacass, P. ; Noone, K. ; Osborne, S. ; Schneider, J. ; Schütz, L. ; Schwarzenböck, A. ; Stratmann, F. ; Wilson, J.C. 2004. Aircraft Particle Inlets: State-of-the-Art and Future Needs. Bull. Amer. Meteor. Soc., Vol. 85 , No. 1 , p. 89-91 DOI 10.1175/BAMS-85-1-89 (AMS)

Wendisch, M. ; Coe, H. ; Baumgardner, D. ; Brenguier, J.-L. ; Dreiling, V. ; Fiebig, M. ; Formenti, P. ; Hermann, M. ; Krämer, M. ; Levin, Z. ; Maser, R. ; Mathieu, E. ; Nacass, P. ; Noone, K. ; Osborne, S. ; Schneider, J. ; Schütz, L. ; Schwarzenböck, A. ; Stratmann, F. ; Wilson, J.C., 2004 : Supplement to Aircraft Particle Inlets: State-of-the-Art and Future Needs. Bull. Amer. Meteor. Soc., Vol. 85 , No. 1 , p. 92-92 DOI 10.1175/BAMS-85-1-Wendisch (AMS) 

Wobrock, W. ; Flossmann, A. I. ; Monier, M. ; Pichon, J.-M. ; Cortez, L. ; Fournol, J.-F. ; Schwarzenböck, A. ; Mertes, S. ; Heintzenberg, J. ; Laj, P. ; Orsi, G. ; Ricci, L. ; Fuzzi, S. ; Brink, H.T. ; Jongejan, P. ; Otjes, R., 2001.The Cloud Ice Mountain Experiment (CIME) 1998: experiment overview and modelling of the microphysical processes during the seeding by isentropic gas expansion. Atmos. Res., Vol. 58, No. 4 , p. 231-265 (Elsevier) 

Schwarzenböck, A. ; Mertes, S. ; Heintzenberg, J. ; Wobrock, W. ; Laj, P., 2001: Impact of the Bergeron-Findeisen process on the release of aerosol particles during the evolution of cloud ice, Atmos. Res. Vol. 58 , No. 4 , p. 295-313 (Elsevier) 

BIOGRAPHY
Name : Febvre

First name : Guy
Age : 38

Academic degree : 
PhD 1994, Université Blaise Pascal, Clermont-Fd , France

Present position   
Laboratoire de Météorologie Physique, UMR 6016 CNRS


Université Blaise Pascal, Aubière, France

Institut Universitaire de Technologie : Département Génie Biologique Aurillac : Université d’Auvergne
Position in the institution : Maître de conférence (Lecturer) : Université d’Auvergne


Major experience of research and achievements :
I started a research career as post-doctoral researcher in 1994 at the Laboratoire de Météorologie Physique and additionally obtained the tenure position as Lecturer at the Université d’Auvergne in 1998. 
My research activity focus on the data analysis and the interpretation of airborne measurements of in situ cloud microphysics (PMS) and remote optics (Lidar, radiometer) obtained during several international experiments : ICE, EUCREX, CIME, AEROCONTRAIL, INCA mainly devoted to the study of natural cirrus and contrails.  More recently, my interest has been focussed on aircraft icing in the framework of collaborative researches with aircraft companies which concern the improvement of the de-icing systems or flight certification in icing conditions. These studies required the setting up of several microphysical airborne instruments (PMS) in wind tunnel and on commercial aircraft, the data analysis and the interpretation of results. This work is the object to several activity reports. Simultaneously, the precise behavior of the FSSP (PMS Probe) is studied in detail in laboratory and from modelling of optics in order to evaluate in a quantitative way the influence of the high speeds of particles in the measurement volume. To resume, my field of competence concerns analysis and interpretation of in situ measurements obtained with several probes in extremely variable conditions of clouds.
Publications : 
Febvre G., 1994: Lidar data inversion for cirrus clouds : An approach based on a statistical analysis of in situ microphysical measurements. J. Atmos. Ocean. Technol,11,1231-1241. 
Gayet J-F, G. Febvre and H. Larsen, 1996: On the reliability of the PMS FSSP probe in  the presence of small ice crystals. J. Atmos. Ocean. Tech., 13, 1300-1310.

Larsen, H.R.,  J-F. Gayet, G. Febvre H. Chepfer and G. Brogniez, 1998: Measurement errors in cirrus cloud microphysical properties. Annales Geophysicae, 16, 266-276.
Gayet J-F, F. Auriol, S. Oshchepkov, F. Schröder , C. Duroure , G. Febvre , J-F Fournol, O. Crépel, P. Personne and D. Daugeron, 1998 : In situ measurements of the  scattering phase function of stratocumulus, contrails and cirrus. Geophysical Research Letters, 25, 971-974.

Auriol F., J-F Gayet, G. Febvre, O. Jourdan, L. Labonnotte and G. Brogniez, 2001 : In situ observations of  cirrus cloud scattering phase function with 22° and 46° halos : Cloud field study on 19 February 1998 : Journal of Atmospheric Sciences . Vol. 58 , No. 22 , p. 3376-3390. 

Gayet J-F, F. Auriol, A. Minikin, J. Ström, M. Seifert, R. Krejci, A. Petzold, G. Febvre and U. Schumann, 2002: Quantitative measurement of the microphysical and optical properties of cirrus clouds with four different in situ probes : Evidence of small ice crystals. Geophys. Res. Lett, 29 , doi: 10.1029/2001GL. 

Febvre G. , J-F Gayet, P Lafon et J-M Pichon, 2004 :   Résultats et analyse des mesures microphysiques réalisées dans les souffleries du CIAM de Mars à Juillet 2003 Rapport d’activité : Commande Eurocopter / Université d’Auvergne. 
BIOGRAPHY

Name : Giraud

First name : Vincent

Age : 40

Academic degree : PhD, Université des Sciences et Technologies, Lille, France

Present position   :  Laboratoire de Météorologie Physique, UMR 6016 CNRS



         Université Blaise Pascal, Aubière, France

Position in the institution : Assistant Professor

Major experience of research and achievements :

      Assistant professor since September 1996, he worked in the following laboratories:

1990 - 1991 - Office National d’Etudes et de Recherches Aérospatiales (ONERA), Meudon.

1992 – 2004 : Laboratoire d’Optique Atmosphérique, Lille.

2004 – Actually: Laboratoire de Météorologie Physique, Clermont Ferrand.

Since the beginning of its work as researcher, his main activities are devoted to cirrus clouds studies. The researches include observation analysis from active (Lidar and radar) and passive remote sensing (infrared radiometry) and microphysical scheme development for meso-scale models. He developed new tools to constrain microphysical parameterisations from observations. He then focused on process analyses that govern cloud life cycle such as microphysics, radiations, dynamics and their interactions. 

He acts as coordinator of a national project concerning cirrus studies in connection with GEWEX Cloud System Studies activities. He is involved in the development of a ice microphysical scheme to improved the French Meso-scale model Meso-NH. He is also involved in the preparation of the CALIPSO mission.

He is consulting scientist at the ‘Institut des Sciences de l’Univers’ (INSU) for the ‘Programme Atmosphère Océan Multiéchelles’ (PATOM) and the ‘Programme National de Télédétection spatiale’ (PNTS).

He is the author or co-author of 8 publications with peer review.

Main publications 

Cadet, B. ;  Giraud, V.  ; Haeffelin, M. ; Keckhut, P. ; Rechou, A. ; Baldy, S.  2005 : « Improved retrievals of the optical properties of cirrus clouds by a combination of lidar methods »,  Appl. Opt.  Vol. 44 , No. 9 , p. 1726-1734  (Optical Society of America). 

Dubuisson, P. ;  Giraud, V.  ; Chomette, O. ; Chepfer, H. ; Pelon, J.  2005 : « Fast radiative transfer modeling for infrared imaging radiometry », J. Quant. Spectrosc. Radiat. Transfer  Vol. 95 , No. 2 , p. 201-220  DOI 10.1016/j.jqsrt.2004.09.034  (Elsevier).
Cadet, B. ; Goldfarb, L. ; Faduilhe, D. ; Baldy, S. ;  Giraud, V.  ; Keckhut, P. ; Réchou, A.  2003 : « A sub-tropical cirrus clouds climatology from Reunion Island (21°S, 55°E) lidar data set », Geophys. Res. Lett.  Vol. 30 , No. 3 ,1130,  DOI 10.1029/2002GL016342  (AGU).

Giraud, V.  ; Thouron, O. ; Riedi, J. ; Goloub, P.  2001 : « Analysis of direct comparison of cloud top temperature and infrared split window signature against independent retrievals of cloud thermodynamic phase », Geophys. Res. Lett.  Vol. 28 , No. 6 , p. 983-986 DOI 10.1029/2000GL012046 (AGU).
Giraud, V.  ; Buriez, J.C. ; Fouquart, Y. ; Parol, F. ; Seze, G.  1997 : « Large-Scale Analysis of Cirrus Clouds from AVHRR Data: Assessment of Both a Microphysical Index and the Cloud-Top Temperature »,  J. Appl. Meteor.  Vol. 36 , No. 6 , p. 664-675  (AMS)

BIOGRAPHY

Name : Jourdan

First name : Olivier

Age : 31

Academic degree : PhD, Université Blaise Pascal (UBP), Clermont-Fd , France

Present position   :  Laboratoire de Météorologie Physique (LaMP), UMR 6016 CNRS



         Université Blaise Pascal, Aubière, France

Position in the institution : Maître de Conférences




Details of duties : assistant professor at the UBP, member of the cloud radiation team  

Major experience of research and achievements :
Olivier Jourdan’s area of expertise mainly concerns optical and microphysical properties of mixed phase and ice clouds (cirrus). The overall goal of his research focuses on the development of remote sensing inversion algorithms based on multi-scale and multi- wavelengths observations in order to retrieve a set of pertinent parameters (microphysical, geometrical, inhomogeneity and optical properties) capable of fully describing the radiative properties of different types of clouds (including ice clouds). To this respect, one of his major task is to improve remote sensing inversion algorithms on the basis of small scale information derived from in situ measurements. During his Phd, Olivier Jourdan developed a methodology to study the relationship between clouds’s microphysical and optical properties based on statistical analyses of in situ airborne measurements coupled with direct and inverse modelling of light scattering by non spherical particles. On this basis, he implemented a cloud classification algorithm to discriminate clouds as a function of their optical behaviour. During his post-doc at the IUP of Bremen, he investigated the potentiality of combining highly resolved spectral measurements with high spatial scale measurements from two sensors on the same satellite platform (ENVISAT) in order to perform cloud classification and retrieve relevant geometrical and microphysical properties of liquid water, mixed phase and ice clouds. Consequently, close collaborations with several institutes in Europe were developed, i.e. the Institute of Environmental Physics (IUP) (Bremen/Germany), the KNMI (Utrecht/The Netherlands), NIUG (Galway/Ireland), and the Laboratoire d’Optique Atmosphérique (LOA) (Lille/France). Olivier Jourdan is involved in cirrus clouds French community through the MONUMEP (PATOM) program. He is part of the Alexander von Humboldt foundation network and obtained a fellowship from this foundation. He is author or co author of 9 publications in peer review Journals.
Recent publications : 
Kokhanovsky, A.A., O. Jourdan, and J.P. Burrows, The cloud phase discrimination from a satellite, IEEE Geosci. Remote Sens. Lett., Vol. 3, No. 1, 103-106, doi: 10.1109/LGRS.2005.858487 (IEEE), 2006.
Shcherbakov V., J.F. Gayet, O. Jourdan, A. Minikin, J. Ström, et A. Petzold, Assessment of cirrus cloud optical and microphysical data reliability by applying statistical procedures, J. Atmos. Oceanic Technol, Vol. 22, No. 4, 409-420, doi: 10.1175/JTECH1710.1 (AMS), 2005.
Brogniez G., F. Parol, L. Bécu, J. Pelon, O. Jourdan, J.F. Gayet, F. Auriol, C. Verwaerde, J.Y. Balois, et B. Damiri, Determination of cirrus radiative parameters from synergy between active and passive remote sensing measurements during FRENCH/DIRAC 2001. First results and comparison with in situ probes. Preparation to AQUA Train experiment, Atmos. Res., 72,425-452, doi: 10.1016/j.atomsres.2004.03.026, 2004.
Jourdan, O., S.L. Oshchepkov, J.F. Gayet, V.N. Shcherbakov, et  H. Isaka, Statistical analysis of cloud light scattering and microphysical properties obtained from airborne measurements, J. Geophys. Res., 108, doi: 10.1029/2002JD002723, 2003.
Jourdan O., S.L. Oshchepkov, V.N. Shcherbakov, J.F. Gayet, et  H. Isaka, Assessment of cloud optical parameters in the solar region : retrievals from airborne measurements of scattering phase functions, J. Geophys. Res.,108 (D18), 4572, doi: 10.1029/2003JD003493, 2003.
	Acronyme ou titre court du projet            POLARCAT-IPY


A-2 : Autres partenaires du projet (remplir une fiche par partenaire)

Un responsable scientifique de l’équipe partenaire doit être désigné






 

Partenaire 3





* champ obligatoire



	Civilité *
	Nom *
	Prénom *

	Mr
	RAMONET
	Michel

	Grade*
	CR1
	 Employeur *
	CNRS

	Mail *
	michel.ramonet@cea.fr

	Tél *
	+33 (0)1 69 08 40 14
	Fax +33 (0)1 69 08 77 16

	

	Laboratoire * (nom complet) 

	Laboratoire des Sciences du Climat et de l’Environnement (LSCE)

	N° Unité  (s’il existe) 
	 UMR CNRS-CEA-UVSQ 1572

	Adresse complète du laboratoire *

	LSCE – CE Saclay, Bât. 701, Orme des Merisiers

	Code postal *
	91190
	Ville * Gif s/ Yvette

	Etablissements de tutelle  (indiquer le ou les établissements et organismes  de rattachement, souligner l’établissement susceptible d’assurer la gestion du projet) :

CNRS, CEA, UVSQ



Principales publications : 

Liste des principales publications ou brevets (max. 5) de l’équipe partenaire 2 (définie tableau ci-dessous) au cours

 des cinq dernières années, relevant du domaine de recherche couvert par la présente demande dans l’ordre suivant : 

Auteurs (en soulignant les auteurs faisant effectivement partie de la demande), Année, Titre, Revue, N°Vol, Pages. N’indiquez pas les publications soumises.

	Hauglustaine, D.A., F. Hourdin, L. Jourdain, M.A. Filiberti, S. Walters, J.F. Lamarque, and E.A. Holland, Interactive chemistry in the Laboratoire de Meteorologie Dynamique general circulation model: Description and background tropospheric chemistry evaluation, Journal of Geophysical Research-Atmospheres, 109 (D4), 2004.
Levin, I., P. Ciais, M. Gloor, R. Langenfelds, M. Ramonet, K. Sidorov, M. Schmidt, E.D. Schulze, O. Shibistova, N. Tschebakova, N.N. Vygodskaya, and J. Lloyd, Two years of trace gas observations over the EURO-Siberian domain derived from aircraft sampling – a concerted action, Tellus, 54B, 696-712, 2002.

Ramonet M., Ciais P., I. Nepomniachii, D. Picard, V. Kazan, O. Kolle, J. Lloyd, K. Sidorov, and E.D. Schulze, Three years of aircraft CO2 and isotope measurements over Fyodorovskoye in European Russia, Tellus, 54B, 713-734, 2002.

Simmonds, P. G., A. J. Manning, R. G. Derwent, P. Ciais, M. Ramonet, V. Kazan and D. Ryall, 2005. A burning question. Can recent growth rate anomalies in the greenhouse gases be attributed to large-scale biomass burning events? Atmospheric Environment, vol. 39, n° 14, pp. 2513-2517.
Sturm, P., M. Leuenberger, J. Moncrieff and M. Ramonet, 2005. Atmospheric O-2, CO2 and delta C-13 measurements from aircraft sampling over Griffin Forest, Perthshire, UK. Rapid Communications in Mass Spectrometry, vol. 19, n° 17, pp. 2399-2406.



Partenaire 3

	
	Nom
	Prénom
	Emploi actuel
	Discipline

(à renseigner uniquement pour SHS)
	% de temps de recherche consacré au projet
	Rôle/Responsabilité dans le projet

4 lignes max

	Coordinateur
	Ramonet
	Michel
	CR1 /CNRS
	
	10%
	Flight scientist, CO2 data interpretation

	Membres de l’équipe
	Paris
	Jean-Daniel
	PhD
	
	30%
	CO2 data interpretation and modelling

	
	Boumard
	Frédéric
	IE /CNRS
	
	20%
	Optimisation and maintenance of the CO2 analyzer

	
	Delmotte
	Marc
	IR/CNRS
	
	5%
	Flask analysis for CO2 isotopes

	
	Hauglustaine
	Didier
	DR/CNRS
	
	15%
	Data interpretation, modelling of CO2, CO, O3

	
	Valant
	Claire
	AI/CNRS
	
	5%
	Flask analysis for GHG concentrations

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Pour chacun des membres de l’équipe dont l’implication dans le projet est supérieure à 25%, fournir une biographie d’une page maximum qui comportera :

A/ Nom, prénom, âge, cursus, situation actuelle

B/ Autres expériences professionnelles

C/ Liste des 5 publications (ou brevets) les plus significatives des cinq dernières années

D/ Prix, distinctions

Membre de l’équipe consacrant plus de 25% de son temps au projet

A/ Paris Jean-Daniel, 

27 ans, 

Ingénieur Télécom (graduated 2002, Telecom Lille 1, Lille, France), M. Sc. Eng. (graduated 2004, Radio Astronomy and Space Science programme, Chalmers Univ. Of Technology, Gothenburg, Sweden)
Since 2005, PhD student at LSCE, involved in CO2 airborne measurements, data analysis and modelling with an emphasis on the Eurasian continent. Project administrator, Yak-Aerosib.
B/ He was a system engineer (2004-2005, young graduate scheme) at the European Space Agency Space Research and Technology Center (ESA/ESTEC), Netherlands, as mission and system analyst for future projects at the Earth Observation directorate, including remote sensing systems for atmospheric dynamics. He also was a research trainee (2004) at ONERA, Toulouse, France, working on electromagnetic modelling for radar remote sensing of the biosphere, in the frame of an ESA research contract.
C/ N/A

D/ N/A

Programme blanc 2006
C - Moyens financiers et humains demandés par chaque équipe partenaire du projet
Chaque équipe partenaire remplira une fiche de demande d’aide selon les modèles proposés ci-dessous (laboratoire public ou fondation ; entreprise ou association) en fonction de son appartenance. 

Programme blanc 2006

B - Description du projet

La partie (B) devra être rédigée en anglais à l’exception des projets de recherche pour lesquels le français s’impose. 

Cette possibilité concerne en particulier les projets en SHS pour lesquels le français peut être utilisé dans le cadre d’une évaluation internationale.
	Acronyme ou titre court du projet : POLARCAT-IPY


B-1 – Objectifs et contexte : (2 pages maximum en Arial 11, simple interligne)

On précisera les objectifs et les enjeux en les situant dans le contexte international

This proposal forms the French contribution to POLARCAT, an activity endorsed as part of the upcoming International Polar Year (IPY) in 2007 and 2008. IPY, which is co-sponsored by ICSU and WMO, will be an intense, internationally coordinated campaign of research initiating a new era in multi-disciplinary research of the polar regions and links with other regions of the globe. The POLARCAT activity is an internationally coordinated programme of measurements and modelling which aims to quantify the impact of trace gases, aerosols and mercury transported to the Arctic and their contribution to pollutant deposition and climate change in the region. POLARCAT has been also been endorsed IGAC, SPARC and iLEAPS (see http://zardoz.nilu.no/~andreas/POLARCAT/white_paper.pdf). Kathy Law, the coordinator of this proposal is also co-coordinator with Andreas Stohl (NILU) of POLARCAT.

Climate change is proceeding fastest at the high latitudes of the Arctic. Surface air temperatures in the Arctic have increased more than the global average over the past few decades (Houghton et al., 2001). Precipitation and river discharges into the Arctic Ocean have also increased (Wu et al., 2005), whereas sea ice extent has dropped dramatically (Parkinson et al., 1999). The enhanced freshwater input is suspected to have already freshened the Arctic Ocean and deep North Atlantic Ocean (Dickson et al., 2002; Curry et al., 2003). If this trend continues long enough, the present thermohaline circulation could eventually collapse, with serious worldwide consequences. This makes the Arctic a region where a better understanding of the processes leading to climate change is most urgently needed. While some of the changes are related to the global increase of the long-lived greenhouse gases, many processes causing them are specific to the Arctic. This study aims to improve our understanding of the role that tropospheric chemistry, aerosols, clouds and transport play in these processes.

Because of its remoteness, the Arctic troposphere was long believed to be extremely clean. However, just before the last International Geophysical Year in 1957/58, pilots flying over the Canadian and Alaskan Arctic discovered a strange haze (Greenaway, 1950; Mitchell, 1957), which significantly decreased visibility. This so-called Arctic Haze is a recurring phenomenon that since then has been observed every winter and spring. It is now known to be the result of long-range transport of anthropogenic pollution mostly from Europe and western Asia. While it is clear that deposition of some species associated with Arctic Haze can significantly impact Arctic ecosystems (Macdonald et al., 2005), the climate impact of Arctic Haze is still under discussion. Radiative effects of aerosols, both direct and indirect, can be quite different in the Arctic compared to elsewhere. Due to the high surface albedo of snow and ice, even weakly absorbing aerosol layers can heat the Earth/atmosphere system (Pueschel and Kinne, 1995). Furthermore, infrared emissions from the haze can heat the surface during the polar night, and during spring when the solar zenith angle is still large (MacCracken et al., 1986). These effects clearly need further study.

In addition, the Arctic can also be affected by pollution transport in summer, when forest fires are prevalent in the boreal region and are a strong high-latitude source of black carbon (Lavoue et al., 2000). As the boreal zone is warming, the frequency of fires appears to be increasing (Stocks et al., 1998). Smoke from the fires can travel over continental (Wotawa and Trainer, 2000), intercontinental (Forster et al., 2001), and even hemispheric (Damoah et al., 2004) distances. It has also been found recently that boreal forest fire smoke can penetrate deeply into the stratosphere (Fromm et al., 2005), where residence times could be long enough to have a significant impact on polar stratospheric ozone loss. Smoke aloft heats the atmosphere but cools the surface (Robock, 1991). However, black carbon particles can also be deposited and can significantly decrease the albedo of snow and ice surfaces (Hansen and Nazarenko, 2004). The enhanced absorption of solar energy could possibly contribute strongly to the melting of Arctic land and sea ice. However, no data exists yet to quantify this effect. A model study has also suggested that growing emissions in East Asia may increase the soot deposition in the Arctic (Koch and Hansen, 2005). This impact needs quantification based on observations and further model studies.

Aerosol direct and indirect radiative effects (via aerosol-cloud interactions) have been identified as key uncertainties for the prediction of the future global climate (IPCC, 2001). Particularly in the polar regions, aerosol-related radiative effects have barely been studied experimentally. This represents a significant gap as the results of global climate model predictions appear to be particularly sensitive to climate perturbations at high latitudes (Stamnes et al., 1995). In other regions of the globe, the conditions are influenced by many processes which make a reliable distinction between natural and anthropogenic effects very difficult. In this sense, the Arctic is a natural laboratory to study the anthropogenic portion of the aerosol-cloud-radiation interactions. The cloud formation processes, the following cloud characteristics and the subsequent cloud radiation properties crucially depend on the properties of aerosol particles which act like cloud condensation nuclei (CCN) and/or ice forming nuclei (IN) (Sassen, 2005).  Because boundary layer Arctic clouds often contain low droplet concentration (Hobbs and Rangno, 1998), they are particularly vulnerable to modification of CCN properties (Hegg et al., 1996).  Therefore, nucleation processes are still part of the open questions for modeling studies (Morrison et al., 2005), and experimental techniques are very difficult to operate in order to verify homogeneneous and/or heterogeneous nucleation theories. 

Unique chemical phenomena also occur in the Arctic troposphere. Both ozone and mercury can be almost instantaneously and completely removed near the time of polar sunrise (Oltmans, 1981; Barrie et al., 1988; Schroeder et al., 1998) as a result of catalytic bromine chemistry. A unique feature at the cold temperatures of the Arctic troposphere is that most of the reactive nitrogen is stored in organic forms (e.g., peroxy acetyl nitrate, PAN) (Singh et al., 1992). However, if exported to warmer regions of the troposphere, PAN is easily decomposed to produce nitrogen oxides and lead to ozone formation, in particular in the spring months. The low tropopause elevation suggests that the Arctic troposphere may be strongly influenced by injections of stratospheric air which must be accounted for in the budgets of ozone and nitrogen oxides.  

All of the phenomena described above are strongly influenced by the coupling of surface exchange processes, vertical transport, unique Arctic air chemistry, and import from and export to mid-latitude regions and the lower stratosphere. This coupling cannot be studied at a single site or by a single platform but instead needs a broad approach, as adopted in POLARCAT, using measurements at the surface, aboard ships and aircraft and from satellites, combined with models as integrative tools. More specifically five major scientific objectives have been identified in POLARCAT: 
· Quantification of the major transport pathways controlling distributions of oxidants, aerosols, heavy metals together with their precursors/degradation products in the Arctic troposphere during winter-spring when Arctic Haze is prevalent and during summertime. Processes controlling the carbon budget at Northern high latitude forest/tundra/ocean regions will also be investigated.

· Quantification of the optical properties and direct radiative effects of aerosols and their interactions with clouds and possible impacts on surface albedo and ice/snow cover.

· Investigation into contribution of summertime boreal forest fires on atmospheric composition in the Arctic free troposphere compared to other source regions (e.g. Asia) including the impact of soot deposition on snow/ice albedo. The impact of pyro-convection on the composition/aerosol loading of the lower stratosphere and possible influences on stratospheric ozone depletion will also be investigated.

· Determination of chemical processes controlling gaz phase and particulate composition, particularly during the winter and the spring-summer transition in the Arctic. This will include assessment of the nature and extent of ozone depletion events (link to halogen/mercury cycling) in the boundary layer; quantification of the role of VOCs and oxygenated species, relative roles of dry deposition and wet deposition of soluble species in rainfall, quantification of sources and sinks of major oxidants such as ozone and PAN including assessment of the odd-nitrogen budget (note here strong link with OASIS).

· Study of processes controlling inter-annual variations in atmospheric composition over the Arctic such as transport patterns (e.g. NAO) and changing emissions in different source regions. The impact of climate change on atmospheric composition and conversely the impact of atmospheric composition change on climate will also be investigated.

B-2 – Description du projet et résultats attendus : (8 pages maximum en Arial 11, simple interligne)

L’originalité et le caractère ambitieux du projet devront être explicités. L’interdisciplinarité et l’ouverture à diverses collaborations seront à justifier en accord avec l’orientation du projet. La capacité de ou des équipes «  porteuse(s) » devra être attestée par la qualification et les productions scientifiques antérieures de leurs membres. Leurs rôles dans les différentes phases du projet devront être précisés et la valeur ajoutée des collaborations entre les différentes équipes sera argumentée. On décrira le déroulement prévisionnel et les diverses phases intermédiaires ainsi que les méthodologies employées. Les moyens demandés devront être en accord avec les objectifs scientifiques du projet. 

B2.1 POLARCAT Rationale
POLARCAT will closely coordinate intensive aircraft experiments, research ship cruises, monitoring activities at surface stations, ground-based remote sensing, balloon releases, satellite measurements, and a range of different models. In some cases, pathfinder aircraft carrying remote sensing instrumentation will be used to guide other aircraft carrying in-situ instrumentation into pollution layers. Aircraft measurements will also be closely co-ordinated with each other and with the releases of Lagrangian balloons, in order to sample the same polluted air masses repeatedly. POLARCAT will execute a series of aircraft experiments at different times of the year in order to follow pollution plumes of different origin as they are transported into the Arctic and observe the chemistry, aerosol processes, radiation effects of these plumes and subsequent cloud formation (see Figure 1). It will also observe the atmospheric composition in relatively cleaner regions outside major plumes. The experiments will also take advantage of the long residence times of pollutants in the stably stratified Arctic atmosphere to study ageing processes by targeting air masses that have spent considerable time in the Arctic. The Arctic will, thus, also serve as a natural laboratory for investigating processes that cannot be studied elsewhere in such isolation. Measurements performed on a ship will investigate processes occurring in the lowest part of the troposphere, such as springtime tropospheric ozone depletion events. 
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Figure 1. Summary of major field activities in spring and summer 2008. White areas show typical sea ice extent in the respective season.
The airborne measurements will also be coordinated with satellite overpasses, especially of Aura, Aqua, Terra, ENVISAT, and CALIPSO. Validation of the satellite observations of tropospheric composition and aerosol parameters will receive a high priority. Vertical aircraft profiling will also be done above surface stations and the ship, in order to characterize the vertical (and horizontal) extent of phenomena observed at the stations. POLARCAT will also work together closely with other IPY core activities. For instance, it is planned that aircraft perform over-flights over the icebreakers used in other programs (e.g., OASIS). The wide range of surface measurements and ground-based remote sensing measurements (e.g., Notholt et al., 1997) that will take place as part of POLARCAT will also provide important information on the seasonal evolution of trace gases, aerosols and soluble species in rain and snow over the IPY timeframe. The combined analysis of these longer-term datasets, many of which will continue after IPY, will allow the campaign data to be put into a wider context. Models of differing complexity will be used to test our understanding of Arctic processes against the measurement data sets. These range from box models up to global or regional scale chemistry-aerosol-climate models.

B.2.2 Description of the French consortium

The main goal of the French participation is to contribute to the POLARCAT objectives by making aircraft experiments with, on one hand the CNRS/CNES/Meteo France ATR research aircraft equipped with lidar and in-situ aerosol and trace gas measurements in conjunction with other aircraft in 2008, and on the other hand with Russian Antonov-30 (OPTIK-E) in the frame of the AEROSIB-YAK (Airborne Extensive Regional Observations in Siberia) project mainly during summer periods starting in 2006. Analysis of satellite data (e.g. CALIPSO for cloud and aerosol and IASI for trace gases) and MOZAIC data will also form part of the French contribution to POLARCAT. Finally, an important aspect will be the use of chemistry/aerosol transport and climate models to integrate the results from POLARCAT in order to quantify the impact of pollutants on climate change in the Arctic region.  This contribution forms a major component of POLARCAT through the collection and analysis of data on chemical/aerosol composition and clouds in northern Europe, Greenland and Russia. French scientists will play a major role in this IPY activity. Four French laboratories are involved in this consortium:

· Service d’Aéronomie  (SA) will act as scientific coordinator for the ATR-42 aircraft including remote sensing measurements on board the aircraft. Furthermore SA will be responsible for joint analysis of satellite data (mainly from CALIPSO and IASI) and POLARCAT aircraft and ground-based observations and who will be involved in chemistry-transport modelling. Finally SA will also be responsible for the co-coordination of POLARCAT within IPY.   

· Laboratoire de Météorologie Physique (LaMP) will be responsible for the in-situ measurements on-board the ATR-42 and be involved in modelling of cloud processes and dynamical feedbacks.

· Laboratoire des Sciences du Climat et de l’Environnement (LSCE) will be responsible for the CO2 airborne instruments, the coordination and analysis of the Russian Antonov-30 flights over Siberia as part of YAK.

· Laboratoire d’Aérologie (LA) will be involved in CO and O3 airborne trace gas measurements on-board the Russian Antonov-30, the analysis of the data, including MOZAIC data. In this proposal Laboratoire d’Aérologie will not act as a full partner but as a subcontractor of LSCE.
This consortium has extensive experience in aircraft observations during international campaigns. Service d’Aéronomie participated in several major experiments like INDOEX, ESCOMPTE, MAP, ITOP/ICARTT, AMMA, etc. This includes both leading expertise in observational area (lidar remote sensing) but also in campaign planning, management (K. Law, G. Ancellet, J. Pelon) and international coordination (e.g. K. Law on IGAC SSC). Two members are scientific co-Is of space missions like CALIPSO (J. Pelon) and IASI (C. Clerbaux). The LAMP is recognized as a leading European team for microphysical aircraft observations of cloud parameters (J.-F. Gayet). G. Ancellet and J.-F. Gayet are members of the French aircraft scientific committee. LSCE and LA have a solid experience in the analysis of regular aircraft observations aiming at the analysis of, on one hand the atmospheric carbon budget in the frame of the RAMCES observing network (currently 5 sampling sites) and, on the other hand the tropospheric ozone budget in the frame of the MOZAIC European program (chemical measurements onboard commercial aircraft).     

B2.3 Work description

The detailed description of the work plan is divided into 3 main phases and 4 scientific tasks. The timeline for the project is discussed further in 2.4 and includes a pre-campaign planning phase in 2007, data collection in 2008 and data analysis and publications in 2009. The scientific tasks and methodology are as given below. These include 3 main data collection tasks followed by comprehensive data analysis using a range of different modelling approaches (task 4). 

Task.1 Major transport pathways 

In the winter/spring period, surfaces of constant potential temperature form closed domes over the Arctic bounded by the “polar front” (Carlson, 1981; Iversen, 1984; Barrie, 1986). Air can only cross these surfaces and escape the “polar dome” if there are waves on the polar front resulting in equator-ward excursions of air and associated heating from the warmer underlying surface. Air can enter the polar cap where it experiences significant diabatic cooling close to the polar front (Klonecki et al, 2003). There is a preferred entry route into the polar cap from Europe, associated partly with the extreme sea-land temperature contrast on the western seaboard of Eurasia (Rahn, 1981). Furthermore, because Europe is located at relatively high latitudes, a significant fraction of the European emissions can actually be injected directly into the polar cap, especially when wave activity takes the polar front relatively far south over Europe. Therefore, near the surface, Arctic Haze is primarily caused by emissions in Europe and northwestern Asia (Eckhardt et al., 2003).

The identification of the black carbon (BC) sources responsible for their presence in the Artic region is still unclear. Emissions in south Asia occur occurring at southerly latitudes (and, thus, higher potential temperatures) tend to be lofted over the North Pacific stormtrack if transported north (Stohl et al., 2002). Upon arrival in the Arctic, they should be located at relatively high altitudes. According to Koch and Hansen's (2005) model calculations, Asian BC rivals European BC even at the surface. But it is not entirely clear how, in their model, south Asian air masses are cooled sufficiently to reach the Arctic lower troposphere in winter, although there is generally cooling and slow sinking motion over the Arctic itself, and pollutant layers aloft are slowly entrained into the Arctic boundary layer. During the breakdown of the polar cap as polar night ends, outbreaks of Arctic air are most common across the Labrador Sea and along the coasts of Greenland (Honrath et al, 1996). The pollution that has built up over winter is then released to the mid-latitudes (Penkett et al, 1993). It has been speculated that this pulsed release of ozone precursors from the Arctic could lead to the observed springtime ozone maximum at middle latitudes (Penkett and Priee, 1986). Arctic Haze can also be exported to the middle latitudes (Heintzenberg et al., 2003) and it is assumed that polar air masses influences mid-latitude particle formation (Nilsson et al., 2001; Kulmala et al., 2003).

Intensive sampling campaigns have also documented distinct episodes of stratosphere-to-troposphere transport (STT), but mainly in the North American region (e.g. TOPSE-2000). Results indicate that STT is probably the dominant source of O3 and HNO3 in the winter, and remains significant through the year. A year long study at Alert used the radionuclide tracers 7Be and 10Be to investigate the STT in the high Arctic (Dibb et al., 1994). This investigation confirmed that STT was significant even at the surface throughout the year. Using water vapour isotope measurements above the Arctic tropopause in Scandinavia, Zahn (2001) showed that there is a 1-2 km thick layer where upwelling air from the troposphere mixes with downwelling air from the stratospheric vortex. A better characterization of the chemical composition of this layer and its dynamical coupling with the  troposphere or the stratosphere is still an open issue.

Service d’Aéronomie will undertake aircraft flights with the ATR-42 equipped with an ozone lidar and/or an aerosol backscatter lidars (G. Ancellet and J. Pelon). This will provide a unique description of the vertical and horizontal variability of the edge of the polar dome and the tropopause region. The observed layering in the lidar vertical cross-section will provide very strong constraints for the analysis of the transport regime as it was shown during past experiments conducted at mid-latitudes looking at the respective impact of long range transport and local pollution (Ravetta and Ancellet, 2005) (ESCOMPTE-2001, ITOP-2004, ESQUIF-1999). The lidars can look up or down and provide a 5-km vertical cross-section above or below the aircraft. Other standard in-situ measurements from the aircraft like O3, CO, aerosol size distributions will provide additional information when crossing the polar dome. The aircraft must make flights during two different seasons:
•   winter/spring 2008 in Scandinavia during the Arctic Haze period with a focus on transport pathways from or into Europe and when other aircraft (e.g. NASA-DC8) will fly across the polar region and Canada
•  summer 2008 in Greenland when strong outflow of aerosol and chemical species from fire emissions reaches the Arctic region making joint flights with the DLR falcon equipped with chemistry and aerosol measurements and in conjunction with other aircraft (e.g. Russian Antonov).
The study of the Russian boreal zone/Arctic region is also interesting both in winter and in summer. In winter, pollution enters the Arctic lower troposphere primarily in western and central Russia. In summer, Siberia is the region where most of the boreal forest fires occur - for instance, about 21 million hectare burned in 2003. There is a lack of measurement data from this vast region. POLARCAT will improve this situation by making new measurements during IPY. As a collaboration between IAO (Tomsk) and the LSCE group led by M. Ramonet, an Antonov-30 aircraft is currently being equipped with modem CO2, CO and O3 in situ measurements, and with flask sampling analysis of CH4, N2O, isotopes in CO2, SF6 and H2 as part of YAK. A limited number of samples can be measured for NMHCs. The first test flight was recently completed and three campaigns are planned in 2006. Typical flight routes start from Novossibirsk and cross Siberia to Yakutsk at around 65°N, with a return leg further to the south. Vertical profiles are collected routinely in the boundary layer and in the free troposphere up to 7 km, allowing characterization of east-west gradients across the continent, and quantification of regional sources of long lived species using inverse modelling. Here, a YAK flight campaign of 1 week is requested for the summer period since one of the main goals of POLARCAT is to improve our understanding about pollutant transport pathways in the summer period and to assess the impact of forest fires on chemical composition.
Task 2. Aerosol-cloud interactions 

In this proposal, the LAMP team will perform extensive in-situ measurements in clouds during an extended the winter/spring airborne campaign in 2008 from northern Scandinavia using a comprehensive, state-of-the art set of instruments to analyse chemical, microphysical, and optical properties, mechanisms and feedbacks. One of the two principal scientific objectives within task-2 in 2008 will focus on studying the aerosol-cloud-radiation interactions with particular attention given to the ice phase nucleation in Arctic mixed-phase clouds (task 2.1). This will be investigated during the transition from polluted Arctic haze (especially observed during late winter and early spring months) to clean summer aerosol conditions. Furthermore, the project will focus on cloud-radiation interactions with the experimental answer to the question of how the different ice crystal shapes govern the cloud scattering properties (task 2.2). Within this task, the in situ cloud measurements will allow to develop an adequate strategy for the validation and interpretation of remote sensing observations from the new generation A-Train satellites (e.g. CloudSat, Parasol) including CALIPSO (sensitive lidar and imaging infrared radiometer).
The LAMP team will perform in situ measurements in clouds during the winter/spring airborne campaign in 2008 from northern Scandinavia using an extensive, state-of-the art set of aerosol-cloud microphysical and optical instruments. The payload to be used in the experiment is unique and includes novel instruments such as: (i) a Counterflow Virtual Impactor (CVI) which provides the inertial separation from the surrounding atmosphere of droplets/crystals larger than approximately 5 mm diameter (Noone et al. 1988). The non-volatile and volatile constituents that remain after evaporation of the condensed particles (water droplets or ice crystals) are then analyzed for a subsequent determination of the physical and chemical properties ;  (ii) a Polar Nephelometer for the measurement of the scattering phase function of ice particles (Gayet et al., 1997) ; (iii) the Cloud Particle Imager (CPI) for the record of the digitized ice crystal images at high pixel resolution (2.3 mm) (Lawson et al., 2000) ; and (iv) the Nevzorov probe for the separate measurement of the ice water content and liquid water content in mixed-phase and glaciated clouds (Korolev et al., 1998). Compared to the 25 mm resolution of the usual PMS 2D-C probe, the CPI will provide accurate information for a better ice particle shape recognition and therefore to a better particle morphological classification. The proposed aircraft payload for the state-of-the-art characterization of microphysical and optical cloud and aerosol properties is summarized in the Table below:

	Instrument
	Measurement
	Range
	New instrument

	CVI
	Physico-chemical and optical analysis of volatile and non-volatile constituents in individual cloud particles
	Cloud particles

D > 5 mm
	X

	Polar Nephelometer
	Scattering phase function of cloud (water droplet and/or ice crystals)
	3 – 800 mm
	X

	CPI
	Digitized ice particles images - high pixel resolution.
	D > 3 mm
	X

	Nevzorov
	Ice water content

Liquid water content
	0. – 1. g/m3
	X

	PMS FSSP
	Particle size distribution
	3 – 95 mm
	

	PMS 2D-C
	Particle size distribution
	25 – 800 mm
	

	PMS 2D-P
	Particle size distribution
	200 – 6400 mm
	

	Backscatter Lidar

	Aerosol   and   clouds   vertical distribution
	0 -10 km

	

	Basic
	Localization, Thermodynamic (including RH), Dynamic (wind & turbulence), radiative fluxes
	
	


Aerosol-cloud interactions (task 2.1): This task concerns the quantification of the impact of aerosol particle properties on the cloud characteristics (so-called indirect effect) in the Arctic. In fact, the chemical composition of cloud condensation nuclei in the Arctic troposphere is barely documented and the knowledge about ice initiation is ambiguous: firstly, nucleation mechanisms of cloud particles (ice crystals next to droplets) remain a major and unresolved topic and, secondly, the anthropogenic influence on cloud formation is usually hard to quantify. The key instrument which can help to answer these questions is the CVI. This instrument coupled with a specific payload (PCASP, DMPS, CPCs, VTDMA, aerosol nephelometer, PSAP photometer, filters, single particle impactor) will provide unique information on the physical (concentration, size), chemical (composition, mixing state of Aitken and accumulation mode particles), and optical (diffusion, absorption) properties of residual particles acting as CCN and/or IN nuclei. This information will be simultaneously obtained with the microphysical and optical cloud properties (see instruments in the Table above) and will lead to document for the first time the aerosol-cloud interactions in the Arctic.
Cloud-radiation interactions - satellite validation (task 2.2) : This task addresses the long-standing issue of developing and validating an effective theoretical model to quantitatively describe light scattering of non-spherical (ice) particles. The research contains both experimental and theoretical components. The experimental aspect concerns the operation of the instrumented airborne plate-form above with two central instruments, namely the Polar Nephelometer and the Cloud Particle Imager. The theoretical effort will be devoted to implementing the model of Macke et al. (1996) modified by Shcherbakov et al. (2006) in order to take into account the optical geometry of the Polar Nephelometer. Despite significant recent progress, the problem of the determination of the optical properties of ice crystals with complex shapes is still open (e.g. Mishchenko et al., 2000). Thus, in order to account adequately for particle shape in climate models and remote sensing retrieval algorithms, the development of suitable non-spherical particle models has become an important field of atmospheric research. The scientific questions that motivate the proposed research are:
(i) To what extent will the shape of particles in the atmosphere influence their optical properties and thus the transmitted, absorbed and back-scattered radiation in the earth-atmosphere system,

(ii) What is the effect of particle shape on heating/cooling and photolysis rates in ice clouds?

(iii) How will particle shape influence our ability to retrieve accurate information about ice/mixed phase clouds by remote sensing techniques?

       The second question above is highly relevant for climate studies. For the development of robust and accurate remote-sensing retrieval algorithms, precise knowledge with regard to the third question is essential (Jourdan et al., 2003). Answering these questions requires an extensive study due to the multitude of different particle shapes encountered in nature. However, owing to the significant complexity of the problem, there is a strong desire to find adequate models that are based on reasonable and simplifying assumptions. To advance our understanding of non-spherical particle scattering we propose to compare scattering phase functions computed by a newly developed method  (Shcherbakov et al., 2006) with parallel measurements from two new instruments : the Cloud Particle Imager which records high-resolution images of ice crystals and the Polar Nephelometer which measures scattering phase functions from an ensemble of ice particles.  Moreover, the above research will allow to develop an adequate strategy for the validation and interpretation of remote sensing observations from the new generation A-Train satellites platforms including CALIPSO (sensitive lidar and imaging infrared radiometer). Therefore, the aircraft flight strategy will include dedicated coordinated flights with the overpasses of the A-train satellites. This will benefit from the close collaboration between LAMP and Service d’Aéronomie (J. Pelon) both involved in the joint analysis of the CALIPSO data and the ATR-42 data during the 2008 winter/spring period. 
Task 3. Boreal forest fires impact on aerosols and chemistry
 Traditionally, most studies of Arctic air pollution concentrated on the winter/early spring period when pollution levels generally are highest, producing the so-called Arctic Haze. In summer, deposition is more efficient, transport is slower and, thus, pollution levels are lower - thus, less attention was paid to this season. However, more efficient deposition of substances like soot may decrease the albedo of ice and snow and lead to enhanced melting of Arctic glaciers and sea ice (Kim et al., 2005). However, to date no data exist to reliably establish such a connection. For the radiative forcing of the Arctic climate, it is also important that in winter solar radiation is largely absent in the Arctic whereas in summer the sun is constantly above the horizon. Furthermore, highly reflective stratus cloud decks, above which absorption is enhanced, are frequent in summer.
Stohl (2006) recently suggested that in summer aerosol particles related to boreal forest fires, especially fires in Siberia, have a larger potential of being transported into the Arctic than aerosol from anthropogenic fossil fuel combustion. In a study of the boreal forest fires burning in Alaska and Canada in the summer of 2004, Stohl et al. (2006) indeed found that the concentrations of light absorbing aerosols and aerosol optical depths (AOD) at Barrow, Alert, Summit, and even at Zeppelin/Ny Alesund were strongly enhanced by fire plumes. Large amounts of smoke and trace gases emitted by boreal forest fires can be subject to considerable vertical and horizontal transport (e.g. Stocks and Flannigan, 1987; Siebert et al., 2000; Fromm et al., 2005). Fire emissions can travel over continental (Wotawa and Traîner, 2000), intercontinental (Forster et al., 2001; Honrath et al., 2004), and even hemispheric (Damoah et al., 2004) distances. Recent satellite observations and lidar measurements observed substantial amounts of forest fire smoke in the tropopause region and lower stratosphere at high latitudes and in the Arctic region (e.g. Waibel et al., 1999; Fromm et al., 2000; Damoah et al, 2004). Especially over snow/ice surfaces the short-wave reflectivity to space can be considerably reduced by forest fire smoke, which may have important implications for the radiative energy budget in the polar region (Hsu et al., 1999). Episodically, the fires also pollute large regions in the lower troposphere at high latitudes (Forster et al., 2001), but unfortunately few measurements in the Arctic free troposphere (e.g., during the AELE 3A and 3B campaigns; Harriss et al., 1994, Shipham et al., 1992) and at the surface (e.g., Ily-Tuomi et al., 2003) exist.
An exciting new development with respect to climate change is the recent discovery of transport of biomass burning emissions into the lower stratosphere through an explosive combination of intense forest fires and extreme convection. This "pyroCb" source of stratospheric injection has been observed remotely (lidar, balloon sounding, and satellite solar occultation) (e.g. Fromm et al., 2000; Fromm and Servranckx, 2003) and in-situ (e.g. Jost et al., 2004). Upper Troposphere Lower Stratosphere (UTLS) enhancements, attributable to pyroCb, of aerosols, carbon monoxide, ozone, and acetonitrile have ail been observed. While observations, such as MOZAIC, clearly show that deep upward transport of biomass burning emissions into the upper troposphere and lower stratosphere is frequent (e.g., Nedelec et al., 2005), the mechanisms are poorly understood. The chemical impact of the forest fire emissions at such high altitudes is unknown. Both efficient ozone formation as well as severe ozone destruction are possible scenarios. Furthermore, the stratospheric residence time of aerosols may in fact be long enough to affect stratospheric ozone depletion during the following winter/spring. 

Due to their proximity to the Arctic, their large source strength, and the special processes accompanying them as described above, boreal forest fires are a special focus during POLARCAT. For this, an integrated study using aircraft and satellite measurements, and models is planned. An interdisciplinary community, involving fire ecologists, meteorologists specialized in fire weather forecasts and satellite data experts, has corne together in POLARCAT to specifically target forest fire plumes with research aircraft in summer 2008. This will allow, for the first time, to fully characterize forest fire plumes, including their microphysical properties and radiative effects, as they are transported into the Arctic. The launches of AURA, CALIPSO and METOP also come at an opportune moment to observe these processes and also provide critical data needed for the flight planning. In addition, satellite data like TOMS aerosol index, solar/lunar occultation profiles (e.g. POAM III, SAGE II and III, and GOMOS), MODIS imagery, MOPITT, IASI, ACE, NOAA POES and GOES imagers will be used to provide forecast guidance for potential fire blow-up conditions worldwide, enabling also targeted operating modes for certain satellite instruments.
In this research project, Service d’Aéronomie propose to use the ATR-42 aircraft flights during the summer 2008 with the 2 lidar instruments as a contribution to a better understanding of the fate of forest fire aerosol. The ATR-42 will collect lidar data on the vertical distributions of ozone and aerosols which will also be used to guide joint flights with the DLR Falcon equipped with extensive aerosol and chemistry measurements. The aerosol backscatter lidar will quantify the amount of aerosol in the air masses influenced by the fire and the ozone lidar will identify ozone-rich layers originating from the fires (as already observed during ITOP-2004; Ravetta et al., 2006). The ozone lidar will also provide important information on the structure of the tropopause which will be important in case of forest fire transport into the lower stratosphere. The in-situ data collected on the DLR falcon will enable detailed characterisation of aerosol properties and ageing as well as information about photochemical ozone production potentials in these layers. Recent analysis of ITOP-2004 data by SA has shown that large amounts of O3 can be produced in these plumes (Real et al., 2006). Another interesting possibility will be to make flights over the Summit site in central Greenland and other measurement sites collecting data on aerosol (soot) deposition and other trace gas concentrations. Airborne remote sensing instruments may also be employed to investigate changes in albedo brought about by deposition of soot on snow and ice surfaces.

At Service d'Aeronomie, analysis of satellite data will also be performed through the strong implication of J. Pelon in the CALIPSO lidar providing aerosol mapping in the source region and the polar area and of C. Clerbaux in the IASI IR radiometer providing CO distributions. This will strongly improve the interpretation of the aircraft data and will put them into a wider context.
The 1-week campaign of the Russian Antonov in summer 2008 will be coordinated by LSCE and LA. It will bring key information on the chemical composition of fire produced species (CO, CH4, CO2, H2, BC) over the main source regions where fires occur (Siberia) and more generally information on the assessment of forest fires versus other anthropogenic sources in the vast, remote and poorly known region of the Siberian Arctic. The flights will be planned to survey regions of intense biomass burning (generally Eastern Siberia in summer) Collection of in situ data and flask analysis of H2, CH4 and hydrocarbons will allow better evaluation of fire emission factors. 
It should also be noted that other aircraft campaigns are planned in summer 2008 over Alaska and northern Canada (e.g. NASA DC8 and Canadian aircraft). These campaigns will be complementary to this proposal which focuses on fire impacts downwind over Greenland and also the fire source region over Siberia. Lagrangian sampling of plumes may be attempted making use of particle model and trajectory forecast products which have already been used successfully in ITOP-2004 allowing plumes to be followed over inter-continental distances. Enhanced measurements at surface sites will also be made in POLARCAT and included the analysis of particular events.  
Task 5. Data analysis 

Chemical transport modelling. A variety of different modelling approaches will be applied in the analysis of in-situ and lidar chemical and aerosol data collected by the aircraft by the group at Service d’Aéronomie (Law). This work will be carried out in close collaboration with colleagues from the DLR and NILU. A Photochemical trajectory model, CiTTyCAT, which includes comprehensive tropospheric chemistry and treatments of aerosol processes (e.g. effect on photolysis rates, heterogeneous chemistry) will be used to analyse chemical evolution in plumes transported over long-distances into (or out of) the Arctic. Data from the ATR-42, the DLR Falcon and the Russian Antonov as well as other data available through POLARCAT will be analysed. The objective is to quantify the ozone production potentials in plumes of different origin (anthropogenic, forest fire, tundra) in different seasons (winter/spring, summer). The deposition of pollutants on snow and ice surfaces will also be investigated.

A global tropospheric chemistry/aerosol model (LMDz-INCA) will also be employed. This model, developed by colleagues (D. Hauglustaine, M. Schultz) at LSCE, will be run for the campaign periods in 2008. LMDz-INCA is already used to forecast concentration signals in the YAK project (S. Szopa). All available chemical data in POLARCAT will be used first to evaluate model performance over the Arctic region since this is a region which is traditionally not well simulated by models. The LMDz climate model is also being used in other IPY activities with the aim of improving processes affecting transport and climate prediction in the Arctic region. The main focus here will be on evaluation of processes influencing the ozone budget of the Arctic such as photochemical ozone production, deposition and the stratospheric flux. The latter is not well captured by models at high altitudes which also has implications for the tropospheric nitrogen budget since there is a significant flux of NOy from the stratosphere into the troposphere. The evaluation of transport processes will also be very important, in particular long-range transport of pollutants from source regions. It will also be important to quantify exchange between the free troposphere and the boundary layer, which is often very thin (especially in winter) and important for pollutant and aerosol deposition. Feedbacks between chemistry/aerosols and the climate system will also be investigated (e.g. soot deposition changing albedo).
Cloud processes and dynamical feedbacks. The LAMP modelling team propose to use different models from spectral microphysics model (Monier et al., 2006) to bulk microphysical parameterizations used in high-resolution meso-scale models (Lafore et al., 1998, Giraud et al., 1998) to reproduce the observed stratiform clouds in the same conditions. We will constrain directly the microphysics of the model with local in situ observations and evaluate the understanding on cloud dynamics interactions from a “model-to-observations” approach in the cases of lidar, radar and passive remote sensing instruments (from ground-based, aircraft or space). These simulations will also be compared to the high-resolution observations performed during the field experiment and to the satellite products. Algorithms will be test on synthetic observations. The retrieved products will then be evaluated from the model fields.

The characterization of the radiative properties of the ice crystals as proposed in task 2.3 will be an important input both to improve the microphysics and radiative interaction in the model and to simulate the observations from the output of the model. Once the simulations match the observations, they will be used to (i) build up budgets at the different steps of the life cycle of high level stratiform clouds, (ii) investigate the impact of these clouds on the atmosphere stability and atmospheric component redistribution, and (iii) simulate chemical species evolution using a coupling chemical model. Another interest is to use the diversity of the models (bin to different bulk schemes) to derive and evaluate physical parameterizations suitable for large-scale models. Simulations with the high-resolution meso-scale model and active observations may also serve to establish statistical descriptions of variability on the large-scale models sub-grid scale and on satellite resolutions.
B.2.4 Project timeline and management plan 

The POLARCAT-France project will run for 3 years from April 2007 to March 2010. There will be 3 phases as shown in the Gannt chart below. 

	Activity
	Year 1
	Year 2
	Year 3

	
	2007
	2008
	2009-03/10

	Campaign planning/ analysis of existing data
	
	
	
	
	
	

	Field campaigns, data submission
	
	
	
	
	
	

	Data analysis
	
	
	
	
	
	


Phase 1: April 2007 to February 2008 - campaign planning, instrument readiness/improvements and analysis of existing data over the Arctic region such as MOZAIC data.

Phase 2: March 2008 to December 2008 – data collection phase with major field campaigns in late winter/spring and summer 2008 followed by data analysis and submission to POLARCAT database.

Phase 3: January 2009 to March 2010 – data analysis using variety of different modelling approaches and publication of results in special POLARCAT/IPY journal sections.

The POLARCAT project will be coordinated by K. Law (SA) who is also co-coordinator of the IPY POLARCAT activity and the tasks endorsed by IGAC and SPARC. Regular meetings will be held to plan the campaigns and also to discuss analysis of the results both at French level and internationally. This project will work within the management structure already defined by POLARCAT. An international Steering Group has been formed which will report directly to the Steering Committees of IGAC and SPARC. This will ensure that the project is overseen by independent experts within an international framework. Note also that the POLARCAT SG includes current members of the IGAC SC (K. Law, D. Parrish) who are also the IGAC representatives on the SPARC SC. POLARCAT has also defined several Working Groups on data management, aircraft/satellite data, surface sites, campaign planning, analysis and modelling. A further activity on education and outreach will be developed in coordination with, for example, the EU ACCENT network. The WGs are being coordinated by task teams (SG members) responsible for coordinating activities within and between WGs. 

Data resulting from the proposed aircraft experiment will be managed within the POLARCAT Working Group specifically tasked with data management. A data management plan and a protocol for data quality control and quality assurance are being developed and is most probable that the data will be held at different data centres (e.g. ETHER) with links via the POLARCAT website. Data will be submitted to the distributed data centres in a common format which has already been used in previous multi-aircraft campaigns (e.g. ITOP-2004). It is envisaged that surface site data would also be made available in common formats where possible. Quick look data from sites/aircraft/satellites taking part in field intensives will be available to colleagues in near-real time for flight planning with raw data available within a few weeks after the campaign. Final data will be available after a short time (about 6-9 months) after the campaigns. After a defined period (about 18 months) the data will be made public. 

B.2.5 International collaboration

POLARCAT is an internationally endorsed IPY activity which already involves scientists from as many as 18 countries. French participation in this activity will allow French scientists to make a major contribution this science area and also to benefit from a strong level of collaboration at national, European and international level. More specifically, participating French groups will collaborate with groups from the German DLR, NILU (Norway), NASA, NOAA, Canadian university groups, NRL (US) and IAO/IAP (Russia) in planning and execution of the field campaigns. Further visits are planned to discuss analysis of results with, for example DLR or NILU. 

B-3 – Justification scientifique des moyens demandés pour chaque équipe partenaire impliquée dans le projet. 

On présentera ici une justification scientifique des moyens demandés pour chacun des partenaires impliqués dans le projet, en distinguant les demandes en équipement, fonctionnement, personnels. Pour les demandes d’équipement, préciser si les achats envisagés doivent être complétés par d’autres sources de crédits, le montant et l’origine des crédits complémentaires qui seront utilisés.

This funding request, where French scientists will play a leading role, will result in the collection of unique datasets as part of POLARCAT.  Without such a level of support from ANR, there will be extremely limited participation of French scientists in this major international IPY activity on chemistry, aerosols and climate

Partenaire 1 (Service d’Aéronomie)

Partner 1 (K. Law) is responsible for the coordination of POLARCAT at French level and also at international level. Some small costs are requesting for coordination costs which includes organisation of planning meetings and attendance at IPY related meetings. Meetings will also be organised at French level.
Partner 1 will also be responsible for the ATR-42 flight operation (G. Ancellet, J. Pelon) during the spring and summer periods of year 2008. Funding is related to the cost of the aircraft detachment in Scandinavia or Greenland and of the flight hours needed. To achieve the scientific objectives, the aircraft must be ready for measurements during two 2-week periods, one in spring and the other one in summer, in order to be able to sample meaningful meteorological situations and to make the different flights needed:

· crossing of the polar dome, the European outflow, the aged Asian or North American outflow to address task-1 objectives

· various aerosol/cloud mixtures to address task-2 objectives

· sample of forest fire plumes to address task-3 objectives

· coordinated flights with other aircraft and satellite overpasses

The likely number of flights possible will be of the order of 5 per week to leave time for good atmospheric conditions, planning and preliminary data analysis.  The ATR detachment cost will be 32 k€ per week (13.5 k€ for daily leasing plus 5 flights x 4 hours x 0.925 k€) plus 29 k€ for the transits to northern Scandinavia and Greenland (8 hours each way x 4). 

Four persons from Service d’Aéronomie (scientific coordination and lidar operation) and 4 persons from the aircraft consortium SAFIRE (basic aircraft instrument operation, flight planning, data analysis) are needed in the field. The accommodation cost for one person participating to a 1-week campaign is 1.55 k€ and travelling cost is 3.166 k€. So total cost for travel is 75 k€ (8x4x1.55 k€ + 8x3.166 k€).  

Scientists at Service d’Aéronomie have a long experience with aircraft campaigns related to meteorology (e.g. MAP), aerosol radiative budgets (INDOEX), long-range transport of pollutants (ICARTT/ITOP, EXPORT), stratosphere-troposphere exchange (EC projects TOASTE, and TRACAS). 

Partner 1 (G. Ancellet, F. Ravetta, J. Pelon) will also be responsible for the lidar operation on-board the aircraft. Instruments are available and only running costs are requested. Two people will be needed in the field for this task.

Partner 1 (J. Pelon and C. Clerbaux) will be strongly involved in the joint analysis of the satellite data provided by the CALIPSO and IASI missions.

Partner 1 (K. Law) will also be responsible for the analysis of chemical data using a variety of chemical-transport models to investigate the climate impact of aerosols and trace gas variability in the polar region.  

Partenaire 2 (LAMP)

Peoples at LaMP have a long-lasting experience in cloud modelling and in research aircraft campaigns dedicated to aerosol-cloud-radiation documentation. They have an international expertise in the operation and interpretation of complex data set issued from unique instruments in cloud physics. They participate to several international projects with research aircraft: European Cloud and Radiation experiment (EUCREX), Formation processes and radiation of particles in aircraft wakes (AEROCONTRAIL), Interhemispheric differences in cirrus properties from anthropogenic emissions (INCA), Aerosol Study of Tropospheric Aerosols Cloud and Radiation (ASTAR), … 

Three people will participate to the field campaigns for the aircraft management, the probe operations onboard the aircraft and for the post-flight data processing. The instruments operated under the responsibility of Partner 2 are available and only running costs are needed. 

Partner 2 (Jean – François Gayet and Alfons Schwarzenboeck) will be responsible of the flight management and of the operation of the airborne instruments onboard the aircraft. 

Partner 2 (Guy Febvre, Olivier Jourdan and Valéry Shcherbakov) will be responsible for the data processing, the validation of the measurements and the data interpretation for (i) the modelling issues and for (ii) the satellite validation methodology.

Partner 2 (Vincent Giraud, Wolfram Wobrock and Frédéric Szczap)  will be responsible for the cloud processes modelling and for the meso-scale analysis of the cloud processes and dynamical feedback.

Partner 2 (Jean – François Fournol and Christophe Gourbeyre) will be in charge of technical aspects concerning the instruments operations. 

Partner 2 will have to participate to international meeting related to aircraft operation planning and to data analysis.

Partenaire 3 (LSCE) 
The LSCE has an extensive experience of trace gases measurement and modelling of their chemistry and dynamics. LSCE has participated to many international airborne measurement projects, including intensive campaigns and long-term vertical profiles measurement over the Eurasian continent. Partner 3 will be responsible for the extension of the YAK-AEROSIB flight program over Siberia in 2008. Partner 3 will also participate to the data analysis with a modelling effort. 

Partner 3 will organize the campaigns (M. Ramonet, JD Paris, F Boumard) with the Antonov-30 aircraft operated by IAO (Tomsk), and carry measurements of CO2, CO and O3 with instruments that have been designed in the frame of the Yak-Aerosib project. This requires calibration gases which represent a cost of 5.5 k€. The sampled flask analysis will be carried at LSCE (M. Delmotte, C. Valant). Each campaign costs 80k€ that are paid integrally to IAO for operation, and require personnel to operate the instruments which represent 4 missions costing 4k€ each.

Partner 3 will organise the continuing cooperation with Laboratoire d’Aérologie (Toulouse) as a subcontractor to operate the CO and O3 instruments onboard the Antonov-30 during the campaigns, which represent 4 missions costing 4k€ each.

Partner 3 will participate to the modelling effort by providing a real-time forecast of atmospheric chemistry using the model LMDz-INCA (D. Hauglustaine). Also the analysis of the data will be performed in the framework set up for the Yak-AEROSIB project, including data inversion to better constrain the carbon fluxes (J.-D. Paris). This collaborative work induces mission costs which are evaluated to 8 x 2k€

Propositions d’experts et confidentialité

Les membres du comité d’évaluation et du comité de pilotage sont astreints à la confidentialité.

· Possibilité de fournir une liste de 3 à 5 noms d’experts français ou étrangers (avec coordonnées complètes : adresse postale et adresse électronique) susceptibles d’évaluer le projet avec lesquels les équipes participant au projet n’ont ni conflit d’intérêt, ni collaborations en cours.

· Possibilité éventuelle de fournir une liste de 5 noms max. d’experts auxquels les participants au projet ne souhaitent pas que le projet soit envoyé s’il y a risque de conflits d’intérêts.
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CNRS-UJF, Lab. de Glaciologie
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Telephone: 01223 336253

E-mail: rac26@cam.ac.uk
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Contrats publics et privés sur les trois dernières années (effectués et en cours)
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Source de financement
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	Titre du projet
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	Date début -

Date fin

	Gayet J-F
	50%
	CNES

153 000 €
	Validation des Produits CALIPSO (nuages)
	Pelon J.
	2007

	Delmotte Marc
	20%

15%
	CEE FP6 (70 kEuros)

CEE FP6 (156 kEuros)
	Carbo-Europe IP

EuroHydros
	P. Ciais

A. Engel
	2004-2008

2007-2009

	Law K.
	20%
	CEE FP6 138 k€
	Projet SCOUT (étude de la haute troposphère basse stratosphère)
	
	

	Law K.

      Ancellet G.
	30 %

  30 %
	INSU + Ressources propres du laboratoire 100 k€
	ITOP (International Transport of Ozone Precursors)
	
	

	Clerbaux
	20%

  50%
	PNTS   12 kE

CNES/Tosca 20kE
	Detection volcans

IASI- ACE 
	C. Clerbaux

C. Clerbaux
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	Clerbaux
	15%

  30%
	ANR – ORACLE 

        ANR-  ASQH
	Ozone layer and UV Radiation in a changing CLimate Evaluated during IPY
Assimilation of Satellite data for the Quantification of Hydrocarbon emissions
	C. David

F. Chevallier
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� Un dossier ne sera effectivement évalué par un secteur secondaire que si un des participants au projet relève de ce secteur secondaire.


� Rappel : le coordinateur du projet doit consacrer au moins 30% de son temps de recherche au projet


� Quelque soit la catégorie de personnel, il s’agit ici, pour chaque personne impliquée dans le projet, de multiplier son temps de recherche par le pourcentage de temps qu’il consacrera à ce projet.


� Mentionner ici les projets en cours d’évaluation  soit au sein de programmes du GIP-ANR, soit  auprès d’organisme,  de fondations, à l’union européenne, etc. que ce soit comme coordinateur ou comme partenaire. Pour chacun donnez le nom de l’appel à projets, le titre du projet et le nom du coordinateur.
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