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This document follows the same structure as the 2012 Action Plan. It contains however a number of new 

elements and modifications, summarized below: 

Research:  

¶ The document now includes long-term directions (Section 2.2) as suggested by the scientific 

committee 

¶ The initial program of actions is now closed (2011-2013). For each selected action, a summary of 

what was done is now included in Appendix A 

¶ Projects in the mid-term program took longer than expected to start, mainly due to our wish to 

have well-defined post-doc profiles and candidate selection process. Most post-docs are now 

either just hired or will be hired before the end of 2013. These profiles are included as Appendix 

B. An update of proposed action can be found in the WP description Section 2.3, in particular 

when a project was funded and started 

¶ Previous section 2.4 was removed as it was mainly necessary in the initial construction stage. 

¶ The research budget is updated (new Section 2.4) and contains new funded actions 

¶ New projects with LABEX MER are proposed, as suggested by the scientific committee 

 

Innovation and transfer: 

An update of innovation and transfer plans is provided. It contains in particular a more accurate of climate 

service actions and the first version of the strategic plan for climate services at L-IPSL in Appendix C. 

 

Education: 

An update of innovation and transfer plans is provided 

  



V6-04/10 /2013  

 

3 

Contents 

 

1. Elements of context, objectives ........................................................................................... 7 

1.1 Elements of context ...................................................................................................................... 7 

1.2 Objectives of this document .......................................................................................................... 8 

1.3 General objectives of the LABEX as described in the proposal ........................................................ 8 

1.4 Governance, in a nutshell .............................................................................................................. 9 

1.5 Steps .......................................................................................................................................... 10 

1.6 Long-term aims of the L-IPSL ....................................................................................................... 11 

2. Research activities ............................................................................................................. 13 

2.1 Summary of actions proposed for the initial phase ...................................................................... 13 

Á Invitation of foreign scientists to L-IPSL laboratories for a short period of time ............................................ 13 

Á Projects integrating IPSL laboratories with one of the new LABEX partners (IDES and SISYPHE) ................... 14 

Á Infrastructure resources for the development of the LABEX (TWP1 & TWP2) ............................................... 14 

2.2 Long and mid-term research issues .............................................................................................. 15 

Long term research aims .......................................................................................................................................... 15 

Issue 1: The predictable part of decadal to multi-decadal climate changes and risk of abrupt changes ................ 16 

Issue 2: Trends in marine and terrestrial ecosystem productivity and carbon fluxes ............................................. 16 

Issue 3: Changes in the precipitation regimes and water resources ....................................................................... 17 

Issue 4: Fast warming and atmosphere, ocean, cryosphere feedbacks with a focus on the Arctic region ............. 17 

Issue 5: The indicator factory ................................................................................................................................... 18 

2.3 Contribution of Work Packages to the LABEX objectives .............................................................. 18 

Á Work Package 1: Factors controlling the atmospheric composition ............................................................... 18 

Main objectives and strategy .......................................................................................................................... 18 

Contribution to the mid-term key issues ........................................................................................................ 19 

Á Work Package 1: The predictable part of climate for the next decades ......................................................... 21 

Main objectives and strategy .......................................................................................................................... 21 



V6-04/10 /2013  

 

4 

Contribution to the mid-term key issues ........................................................................................................ 22 

Links to other projects..................................................................................................................................... 23 

Á Work Package 3: Regional implication of global warming .............................................................................. 24 

Main objectives and strategy .......................................................................................................................... 24 

Contribution to the mid-term key issues ........................................................................................................ 24 

Links to other projects..................................................................................................................................... 27 

Á Work Package 4: Impacts ................................................................................................................................ 27 

Main objectives and strategy .......................................................................................................................... 27 

Contribution to the mid-term key issues ........................................................................................................ 28 

Links to other projects..................................................................................................................................... 29 

Á Work Package 5: The risk of abrupt unpredictable climate evolutions .......................................................... 30 

Main objectives and strategy .......................................................................................................................... 30 

Contribution to the mid-term key issues ........................................................................................................ 30 

Links to other projects..................................................................................................................................... 32 

Á Transverse Work Package 1: Numerical modeling of the climate system ...................................................... 32 

Main objectives and strategy .......................................................................................................................... 32 

Contribution to the mid-term key issues ........................................................................................................ 33 

Links to other projects..................................................................................................................................... 34 

Á Transverse Work Package 2: Data management ............................................................................................ 35 

Main objectives and strategy .......................................................................................................................... 35 

Contribution to the mid-term key issues ........................................................................................................ 35 

Links to other projects..................................................................................................................................... 37 

Post-doctoral actions ...................................................................................................................................... 37 

Á Transverse Work Package 3: Assessment of uncertainty in climate diagnostics and projections .................. 38 

Main objectives and strategy .......................................................................................................................... 38 

Contribution to the mid-term key issues ........................................................................................................ 38 

Links to other projects..................................................................................................................................... 40 

2.4 Research: Provisional Budget for the mid-term ............................................................................ 40 



V6-04/10 /2013  

 

5 

3. Innovation and expertise transfer ...................................................................................... 43 

3.1 Innovative Instrumentation ........................................................................................................ 43 

3.2 Modeling and innovative methods .............................................................................................. 45 

3.3 Distributing the results of climate research, projections and their uncertainties: climate services . 45 

3.4 Budget ........................................................................................................................................ 46 

 

4. Education and Training ...................................................................................................... 48 

4.1 Main objectives and strategy ...................................................................................................... 48 

4.2 Work Axes .................................................................................................................................. 48 

Á Axis 1: Improvement of the graduate level education on climate in Ile de France......................................... 48 

Á Axis 2 :  Promotion of practical training on climate sciences .......................................................................... 49 

Á Axis 3 :  Professional insertion and training .................................................................................................... 49 

Á Axis 4 :  Development of e-learning ................................................................................................................ 50 

Á Axis 5: Asserting a discipline through the diffusion of teaching and communication material ...................... 50 

4.3 Mid and long term objectives ...................................................................................................... 51 

4.4 Budget ........................................................................................................................................ 51 

 

Appendix A : L-IPSL LABEX initial programs report ............................................................................. 53 

Visiting scientists program ................................................................................................................ 54 

¶ Pr. Steven Clifford ς Lunar and Planetary Science Institute (Houston, USA) ................................. 55 

¶ Dr. Amato Evan ς University of Virginia ..................................................................................... 56 

¶ Dr. Jerome Fast ς Pacific Northwest National Laboratory, USA ................................................... 58 

¶ Dr. Hema Hachyutan ς Anna University, Chennai, India .............................................................. 61 

¶ Dr. Andrew Heymsfield  ς National Center for Atmospheric Research ......................................... 63 

¶ Dr. Peter Raymond  ς Yale School of Forestry and Environmental Studies ................................... 65 

¶ Dr. Alessandro Tagliabue  ς CSIR, Cape Town, South Africa (now lecturer at the University of 

Liverpool, UK) .................................................................................................................................. 68 

Integrating projects for IDES and SISYPHE ......................................................................................... 70 

¶ IDES Project - PERGELENA - Talik evolution under the Lena river (Siberia): field study, laboratory 

simulation and numerical modeling .................................................................................................. 71 



V6-04/10 /2013  

 

6 

¶ IDES Project - Reconstructing climate dynamics by using geochemistry of sedimentary archives . 72 

¶ SISYPHE project - GPR-Ô : design of a ground penetrating radar in the bandwidth [100MHz-

600MHz] for the estimation of soils volumetric water content. .......................................................... 74 

¶ SISYPHE Project ς CHARM : Regional and global atmosphere/hydrology coupling ς Strengths and 

weaknesses of the IPSL earth system model ...................................................................................... 78 

¶ SISYPHE Project - HydrOracle project : Analysis of regional hydrogeological simulations using 

ORCHIDEE water fluxes prior to study the impact of both climate and land use changes within the 

framework of the Oracle ANR project ............................................................................................... 82 

Infrastructure projects for TWP1 and TWP2 ...................................................................................... 86 

¶ TWP1 contribution to the initial Labex L-IPSL program ............................................................... 87 

¶ TWP2 contribution to the initial Labex L-IPSL program ............................................................... 89 

 

Appendix B : L-IPSL Labex Post-doc/Engineer projects and profiles .................................................... 91 

¶ Project 1 (WP1-WP3-WP4) : L-IPSL post-doctoral fellow offer in biogeochemistry and hydrology 92 

¶ Project 2 (WP2) : L-IPSL post-doctoral fellow offer in volcanism and climate ............................... 94 

¶ Project 3 (WP4-WP3-TWP3) : L-IPSL post-doctoral fellow offer in climate change impacts ........... 96 

¶ Project 4 (WP5) : L-IPSL post-doctoral fellow offer in development of integrated, multi-archive 

chronologies .................................................................................................................................... 97 

¶ Project 5 (TWP2-WP3) : L-IPSL position to develop an Arctic data portal ..................................... 99 

¶ Project 6 (TWP2-WP5) : L-IPSL post-doctoral fellow offer in isotopic geochemistry ................... 101 

¶ Project 7 (TWP1) : L-IPSL engineer position offer in development of a stretched version of the IPSL 

Earth system model ........................................................................................................................ 103 

 

Appendix C (in French) : Innovation et transfert .............................................................................. 105 

¶ Objectifs en bref ..................................................................................................................... 106 

¶ [Ŝǎ ǎŜǊǾƛŎŜǎ ŎƭƛƳŀǘƛǉǳŜǎ Ŝǘ ƭŜ ǇƻǎƛǘƛƻƴƴŜƳŜƴǘ ŘŜ ƭΩLt{[ ............................................................ 106 

¶ tǊƻǇƻǎƛǘƛƻƴǎ ŘΩŀŎǘƛƻƴǎ Řǳ [ŀōŜȄ [-IPSL à court/moyen terme ................................................... 108 

 

  



V6-04/10 /2013  

 

7 

1. Elements of context , objectives  

 

1.1 Elements of context  

The L-IPSL LABEX is a climate change program hosted by the IPSL federation. The IPSL federation gathers 6 

laboratories in the Paris area (LATMOS, LISA, LMD, LOCEAN, LSCE, LPMAA). The L-IPSL project is carried out 

in partnership with two other laboratories (IDES and SISYPHE).  

The project, ŀǎ ƛǘ ǿŀǎ ŀǇǇǊƻǾŜŘ ōȅ ǘƘŜ άLƴǾŜǎǘƛǎǎŜƳŜƴǘǎ ŘΩŀǾŜƴƛǊέ, has 3 interlinked dimensions: 

(a) A project to accelerate research in a few directions which are key to improve our assessment of 

future climate change (but reversely do not encompass the totality of the IPSL research). 

(b) A project to enhance educational actions on climate change. 

(c) A project to favor transfer innovative activities from the IPSL to external partners, including emerging 

companies. 

Although their aims differ, there is of course a necessity to maintain a strong consistency between those 

actions. This document describes mostly the projected research agenda of the LABEX. The interactions 

between this research agenda and the educational and innovation activities are also underlined. 

The program started in September 2011. The initial proposal described a general long-term vision of the 

LABEX but no implementation plan. Along the first few months a methodology to design that plan was 

discussed. The agenda of the LABEX was then structured into 3 phases as illustrated below (see Figure 1 

below): 

¶ an initial phase (2011 ς mid 2012) where three programs were proposed in order to (i) invite 

foreign scientists to start working on key issues (ii) initiate or develop collaborations between 

IPSL and the two new laboratories , and (iii) strengthen IPSL infrastructures (modeling and data 

bases) which are required  for the future LABEX work, 

¶ a mid-term phase (mid 2012 ς mid 2014) where research projects will be developed, 

¶ a long-term phase (mid 2014 ς 2021) where the initial vision will be further developed. 
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Figure 1: Phases of the LABEX program 

 

1.2 Objectives of this document  

The initial phase is now finished and the mid-term phase has started. This document is therefore an update 

of the 2012 action plan. It contains a report for the initial phase actions and a consolidated view of the mid-

term plan, including new projects starting by the end of 2013. 

 The objectives are therefore: 

¶ to recall the main long-term issues, objectives of the LABEX program, 

¶ to summarize the actions decided in the initial phase and to report them 

¶ to summarize the complete research work that is intended in the mid-term perspective to fulfill 

the LABEX main objectives, 

¶ to identify specific and burning issues where a focused LABEX effort will be developed during  the 

mid-term phase and propose concrete research work, 

¶ to propose longer-term issues that should be addressed by the LABEX program, 

¶ to propose targeted training, innovation and transfer of expertise actions. 

 

1.3 General o bjectives of the LABEX as described in the proposal  

Mitigation of and adaptation to climate change are among the largest collective challenges that our 

societies need to face during the next decades and beyond. The last IPCC report stated that global warming 
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is unequivocal and will amplify in the coming decades due to the increase in atmospheric concentrations of 

long-lived greenhouse gases. The design of adaptation policies and strategies for energy use and 

production, as well as the management of limited environmental and energy resources require all a rapid 

increase in our understanding of the climate system and our capacity to predict its evolution with the 

largest possible accuracy on relevant space and time scales. The LABEX program is designed to provide 

improved climate understanding and tools, as well as education actions and a strategy for transfer of 

expertise and innovation based on the skill and tools of the laboratories partners of the LABEX. 

For the research program, the LABEX project aims at addressing the following key (broad) questions  

(1) How far can we robustly anticipate the future evolution of the atmospheric composition, which depends 

on a very large number of factors including socio-economic drivers?  

(2) How can we determine what is actually predictable in terms of future climate evolution, in a system that 

combines anthropogenically and other externally induced changes and natural fluctuations?  

(3) What are the relations between the global evolution of the climate and its regional consequences?  

(4) How much do these local or regional climate evolutions impact environmental resources such as 

freshwater availability, air quality, and oceanic and terrestrial ecosystem services including the 

maintenance of biodiversity? 

όрύ Iƻǿ Ŏŀƴ ǿŜ ŀǎǎŜǎǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ƻŦ ǳƴǇǊŜŘƛŎǘŀōƭŜ άŎƭƛƳŀǘŜ ǎǳǊǇǊƛǎŜǎέ ǘƘŀǘ Ƴŀȅ ǊŜǎǳƭǘ ŦǊƻƳ ǘƘŜ 

rapid non-linear behaviour of Earth System components?  

Research is structures in thematic and methodological work packages that address these questions, and 

rely on existing IPSL infrastructures (modeling, observing strategies) and will benefit from methodological 

developments for uncertainty estimation. 

The LABEX will also develop an important innovation and expertise transfer program, especially in the 

domains of innovative instrumentation, modeling and toward the development of climate services. 

The LABEX will also bridge training and education with the rapidly developing climate science. 

 

1.4 Governance, in a nutshell  

The LABEX program is steered by an institutional steering coƳƳƛǘǘŜŜ όǘƘŜ άǘǳǘŜƭƭŜǎέύΣ ŀŘǾƛǎŜŘ ōȅ ŀƴ 

advisory committee which evaluates the program and the strategy. The Direction Committee (CD IPSL) 

gathers the direction of IPSL, and the managing directors of the partner laboratories. It nominates the 

members of the internal committees (research, innovation and education), proposing the action plans and 

are responsible of the LABEX evolution operational management. 
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Schematic picture of the LABEX organization 

 

1.5 Steps 

For research, during fall 2011 several discussions took place on to how to conduct the LABEX research 

projects and where effort should be put for a higher efficiency. From the analysis of the ambitions, as 

compared to limited funding and the size of the research community involved (about 1000 staff), the first 

conclusion was that the program would benefit from a large-scale participation of staff within concerned 

laboratories, in order to exploit the strength of already organized expertise and to initiate collaborative 

actions where the community is less structured, seeking to fund seeding projects. 

The steps followed by the LABEX Research Committee to construct a mid and long term action plan, which 

includes the WP leaders, were then: 

¶ a series of IPSL meetings for general information and discussion about the LABEX program 

¶ a 2-day synthesis committee seminar (19/20 march 2012) to design the mid-term action plan 

¶ the writing of the initial (2012) mid/long term action plan, in June 2012 

¶ a series of monthly or bi-monthly meetings during fall/winter 2012-2013 in order to follow initiated 

actions and to discuss new ideas 
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¶ the writing of the updated action plan (2013) 

The method used is the progressive construction of the program by the research committee, interacting 

with the LABEX teams, and not a series of project calls. 

For education and innovation: an education committee and two innovation committees (instrumentation 

and climate services) have been set up and defined a strategy and proposed the first LABEX actions. 

 

1.6 Long-term aims  of the L-IPSL 

The LABEX project has an important specificity compared to classical projects: it runs over 10 years, which 

enables to define long-term goals. After the first phase, a number of goals have been identified, which must 

be progressively updated and specified along the first years. In summary these goals are: 

¶ to strengthen and further develop the research community in the Ile-de-France working on climate 

change area by developing coordinated actions and further sharing and mutualizing research 

tools and data; this will be achieved by fostering coordinated actions on observation and 

simulation data bases and portals and ways for a better synergetic use of such data; this will also 

be achieved by developing large-scale research projects using these data 

 

¶ to develop a modeling capacity to simulate and predict climate at a spatial scale and with processes 

allowing impact assessments and adaptation strategies: this will be achieved by developing new 

model versions of the IPSL model adapted to the high-performance computing power (new grids 

such as ŦƛƴƛǘŜ ǾƻƭǳƳŜ ƻƴ άŎǳōŜ ǎǇƘŜǊŜǎέ ƻǊ άƛŎƻǎŀƘŜŘǊŀƭ ƎǊƛŘǎέ, new dynamical cores, new tools 

for i/o) , as well as further developing integration of improved physical and biogeochemical 

processes (C, N and other cycles, aerosols, clouds and convection); 

 

¶ to develop ŀƴ άƛƴŘƛŎŀǘƻǊ ŦŀŎǘƻǊȅέ ŘƻǿƴǎǘǊŜŀƳ ƻŦ ƳƻŘŜƭ ǇǊƻƧŜŎǘƛƻƴǎΣ ǘo be used for impact studies 

and more generally for climate services: A systematic methodology will be set up by examining 

impact needs (from existing and new projects), producing the indicators starting from global 

climate projections and downscaling these projections, evaluating these indicators and their 

uncertainties, and applying impact models in a few selected sectors where LABEX teams have 

projects using such models; 

 

¶ to ease the development of new instruments and observation strategies for climate monitoring of 

essential climate variables: this includes for instance the development of new lidars measuring 

both the content of water vapor and aerosols in the atmosphere, or a coordinated strategy on 

stable water isotopes monitoring; other new observing strategies will also be designed; 

 

¶ to further improve the model / observations integration by improving the capacity of comparing 

observations and simulations: on the observation side, this will be achieved by formatting data 

bases and defining new products better adapted for model comparison, and by studying new 
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processes during field studies. New products in models and simulation data, for instance the 

development and integration of the stable water isotope evolution modules in all compartments 

will be included in the coupled model; 

 

¶ to build education bridges between the continuously evolving research proposed by the labex, the 

multi-actor higher-education system, and the increasing demand of knowledge from various 

sectors of the society about the climate issues. 
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2. Research activities  

 

2.1 Summary of actions  proposed  for the initial  phase 

In the initial phase, the LABEX research program focused on actions that could both be developed rapidly 

and satisfy the objectives of the LABEX. Three types of actions were proposed, on the basis of responses to 

an internal call. These actions are summarized below, and reports can be found in Appendix A: 

Á Invitation of foreign scientists to L-IPSL laboratories for a short period of time 

Host 

Laboratory Name Project Affiliation 

Duration 

(months) 

Estimated 

budget 

(keuros) 

LATMOS 

Andrew 

Heymsfield Ice cloud study 

Mesoscale and Microscale 

Meteorology Division, NCAR 3 15 

  

Amato 

Evan 

Coupling between 

aerosols, oceanic 

and atmospheric 

dynamics 

Department of 

Environmental Sciences, 

University of Virginia 6 38 

  

Jerome 

Fast 

Climate-Chemistry 

Interactions 

Atmospheric Science and 

Global Change Division, 

Pacific Northwest National 

Laboratory 3 15 

LSCE 

Peter 

Raymond 

Carbon transfer in 

rivers 

Yale School of Forestry and 

Environmental Studies, 

Connecticut, USA 1,5 9 

  

Hema 

Achyuthan 

Evolution of paleo-

monsoons 

Anna University, Chennai, 

Inde 3 15 

IDES 

Steve 

Clifford Permafrost studies 

Lunar and Planetary 

Institute, Houston, TX 2 10 

LOCEAN 

Alessandro 

Tagliabue 

Impact of CC on 

marine ecosystems 

CSIR/University of Cape 

Town, Cape Town, South 

Africa 3 10 

     

112 
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Á Projects integrating IPSL laboratories with one of the new LABEX partners (IDES 

and SISYPHE) 

Laboratory Support proposition 

Estimated 

budget (keuros) 

IDES-LSCE Co-funding of shared analytic platform facility IDES-LSCE 35 

 IDES-LSCE PERGELENA: Study of a Talik under climate change 5 

SISYPHE 

GRP-Ô: concept study of a radar for soil water 

measurement 10 

SISYPHE-

LMD 

CHARM: Evaluation of the new ORCHIDEE version in 

climate change conditions 17 

SISYPHE-

LMD-LSCE 

HYDRO-ORACLE: impacts of CC and LU change using 

ORCHIDEE 13 

Total 

 

80 

 

Á Infrastructure resources for the development of the LABEX (TWP1 & TWP2) 

TWP Proposition 

Estimated 

budget (keuros) 

TWP1 Co-funding of data storage for CMIP5 10 

  Funding of 6 month engineer for CMIP5 data base support 25 

 

Public access of articles describing the IPSL model 2 

  Support to workshop CFMIP 3 

TWP2 Construction of level-3 observation data base within ESPRI 40 

Total 

 

80 
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2.2 Long and mid -term research issues  

Long term research aims 

Climate change science has long-identified challenges, but the tremendous amount of syntheses and 

assessments made in the WGI 5th IPCC report brings new ones. Less uncertain projections of climate change 

crucially rely on more accurate estimations of the climate sensitivity to external forcings. However climate 

sensitivity results from the complex interplay of direct forcing effect, feedbacks and energy exchanges 

among all compartments of the earth system. Less uncertain projections also rely on an improved 

understanding and quantification of climate variability, especially at decadal to multi-decadal scales. 

Changes at these time scales, such as the recent slowdown in surface warming, hinder accurate estimation 

of climate sensitivity and attribution of long-term changes. The simulation of regional climate, with 

phenomena ranging from the meso-scale interacting with the circulation at global scale remains a challenge 

because of the wide spectrum of scales and processes to be accounted for. For instance the African 

monsoon region undergoes such poorly understood interactions. A better prediction of regional 

phenomena such as rainfall regimes is necessary to better estimate climate change impacts which remain 

highly uncertain in such vulnerable regions.  

Given the expertise of LABEX research teams, the major long-term overarching research goals are 

threefold: 

¶ Provide improved estimates of the climate sensitivity to natural and human driven forcings: L-IPSL 

teams have leading expertise in earth system physics, biogeochemical cycles, their interactions 

and feedbacks. This expertise should allow to better quantify least documented interactions such 

as interactions between carbon cycle, aerosols, chemistry, the atmospheric circulation, and 

carbon exchange between several components where unceǊǘŀƛƴǘȅ ƛǎ ƭŀǊƎŜ όǎƻƛƭΣ ǊƛǾŜǊǎΣ ΧύΤ The 

expertise in paleo-climate reconstruction and modeling should help quantifying robust feedbacks 

both in the current and past climates; L-IPSL teams also have sufficient expertise to better 

document the sensitivity of climate to solar and volcanic forcing, with climate experiments 

simulating the effects of major volcanic eruptions and solar forcing variations; 

¶ Provide an improved attribution of recent decadal to multi-decadal changes of the climate to 

forcings and natural variability: the expertise in paleoclimate, as well as ocean-atmosphere 

coupled modeling, the emerging expertise in initialized climate simulations, as well as the online 

simulation of more interactions with biogeochemical cycles should help characterizing changes at 

the scale of a few decades, which is particularly relevant to adaptation; the expertise in statistical 

analysis of climate data should also help to develop detection and attribution studies in 

combination with modeling experiments. In particular, these combined studies should lead to 

understanding the mechanisms involved in the recent slowdown of surface temperatures; 

¶ Provide better and more reliable projections of climate and related impacts in a few key sectors at 

both global and regional scale: the expertise in climate modeling and impacts of climate change is 

present or emerging in several L-IPSL teams. For instance, the impacts of climate on ecosystems, 

water resource, agriculture and energy is an expertise that has grown through several projects 

over the past decade. The large participation to CORDEX exercise has demonstrated the growing 

involvement of L-IPSL teams in regional climate modeling. This should enable major advances in 

the framework of the LABEX, as concerns the implications of climate change in several regions of 
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the world, including the national level. At a more fundamental level, a deeper understanding of 

the interactions among regional processes and between regional and global circulations is 

necessary, and the best way to model these interactions should be identified. The development 

and a larger use of zoomed, coupled versions, with nudging possibilities, of the IPSL-CM model, 

used in combination with other regional models (WRF, MAR) should help this. 

In the long-term, collaboration with the LABEX MER will be strengthened. Several topics have been 

identified for such collaborations, such as climate change studies involving the rise of the sea level and its 

impact on coasts, the role of small-scale physical processes in the ocean on marine biogeochemistry and on 

the biological carbon pump, and the impacts of climate change on marine ecosystems. Some aspects of this 

collaboration are developed in the contributions of WP1 (Factors controlling the atmospheric composition) 

and WP4 (Impacts). 

The mid-term program developed below includes projects aimed at answering these main issues, and are 

gathered into 5 main issues: 

Issue 1: The predictable part of decadal to multi-decadal climate changes and risk 

of abrupt changes 

Efforts are being undertaken to identify predictable climate variations at decadal to multi-decadal scales 

through several projects: on the one hand, the effect of external forcing is being studied through the 

simulation of major volcanic eruptions occurring along the last millenium and their comparison with 

paleoclimate records, building upon a large spectrum of expertise within the LABEX teams.  The predictable 

part of decadal variability is also being studied through the recent completion of initialized climate hindcast 

simulations (CMIP5) and associated idealised studies designed to understand the mechanisms involved. 

These activities, funded both by the Labex and by national and EU projects, are now coordinated at the IPSL 

level and contribute to the very active international agenda in the field of decadal predictability (WCRP, 

CLIVAR, GFCS, CMIP). Abrupt changes have also occurred in past climates, especially in the North Atlantic 

area. Understanding their mechanisms and links to decadal and multi-decadal variability requires improving 

significantly the synchronization of the various paleoclimatic records, an effort that is currently being 

undertaken using advanced mathematical methods. At the scale of the century, the predictable part of 

changes is the effect of greenhouse gases. The climate sensitivity to GHGs, incorporating a variety of 

feedbacks will be studied along the lines of the WCRP Grand Challenge on άŎƭƻǳŘǎΣ ŎƛǊŎǳƭŀǘƛƻƴǎ ŀƴŘ climate 

ǎŜƴǎƛǘƛǾƛǘȅέΣ ǿƛǘƘ ŀ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ [!.9· ƻƴ ǘƘŜ ǎǘǳŘȅ ƻŦ ŎƭƻǳŘ-circulation feedbacks, especially in 

tropical regions, and using both recent past, future, paleo or idealized simulations simulations (CMIP5, 

PMIP3, CFMIP). 

Issue 2: Trends in marine and terrestrial ecosystem productivity and carbon fluxes 

Targeted research efforts are being undertaken in order to better quantify and understand the carbon 

sinks, both in the ocean, over land, and their future evolution in response to 1) climate change, 2) 

atmospheric CO2 change, 3) land use change, 4) atmospheric aerosol changes and 5) human inputs of 

nutrients and contaminants. An essential step, expected in the next few years, will be to quantify and 

simulate the interactions between the carbon cycle, the aerosols, including the effects of aerosols on 

productivity  ǘƘǊƻǳƎƘ ǘƘŜƛǊ ǊŀŘƛŀǘƛǾŜ ŦƻǊŎƛƴƎΣ ǘƘŜ άŦŜǊǘƛƭƛȊƛƴƎέ ŜŦŦŜŎǘ ƻŦ ŀŜǊƻǎƻƭǎ ŘŜǇƻǎƛǘŜŘ ƻǾŜǊ ǘŜǊǊŜǎǘǊƛŀƭ 
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ecosystems (nitrogen oxides and ammonium, phosphorus from dust) and over the ocean (nitrogen oxides 

and ammonium, iron and phosphorus from dust). To meet this objective, a review of processes will be 

achieved in order to improve the biogeochemical IPSL climate model components, by analyzing CMIP5 

simulations with interactive biogeochemistry and climate, and carrying out complementary offline 

simulations to attribute changes in primary productivity over the 20th Century to the above drivers. In 

parallel, the linkage between land ecosystems and the oceans through the transport of carbon and 

nutrients from land to ocean by rivers and estuaries will be studied. This significant and over-looked loop 

of the global carbon, nitrogen and phosphorus cycles will be progressively included in the land model 

ORCHIDEE, and explored in the ocean biogeochemical model PISCES, bridging the gap between the 

expertise existing at SISYPHE, LMD, LSCE and LOCEAN. This effort will be linked to process studies in key 

regions in order to capture the sensitivity of transfer and transformation processes to climate and 

environmental changes. The Arctic is a region both where productivity is changing rapidly, as evidenced 

by 30 years of satellite vegetation index and a large number of ecosystem measurements, and where the 

transfer of organic matter by rivers to the Arctic Ocean is currently altering marine biogeochemistry and 

air-sea CO2 fluxes. Specific emphasis will be given to the attribution of Arctic productivity changes in this 

action. On the ocean side the LABEX team will benefit from a strengthened collaboration with the LABEX 

MER for some of these actions. 

Issue 3: Changes in the precipitation regimes and water resources  

Efforts are being undertaken to develop a capacity to better predict water resources under climate 

change. This requires several emphasis in the LABEX mid-term research : (i) to enhance understanding of 

the drivers (i.e. cloud-scale processes as well as environmental forcing) and improved modeling of rainfall 

regimes, which are currently not well predicted by climate models ; specific questions are (a) how to 

model precipitation regimes which depend on weather systems lying over a wide range of scales, and (b) 

how can high-resolution convection-permitting regional limited-area models be used to assess the 

quality of and improve precipitation fields in GCMs at intermediate scales (i.e. scales covered by both 

modeling approaches); (ii) to develop a capacity to predict future river discharges, droughts and floods 

due to extreme events. Downscaling model chains, either of statistical or dynamical nature, offer many 

possibilities and properties to be explored in combination with existing observations, especially 

regarding the water cycle phenomena. They raise methodological issues that need to be investigated. 

Major efforts will be to bridge across spatial scales, accounting for model biases, and to combine and 

evaluate the use of indicators specific to hydrology. The emphasis during the mid-term LABEX phase has 

been put on (i) the analyses of the many simulations made within the framework of CMIP5 and CORDEX 

over the African monsoon region, and on (ii) developing and analyzing indices of rainfall impacts over the 

same region. The expertise of L-IPSL on water isotopes will also be used to study the water cycle: a novel 

database on water isotopes covering current observations, paleoclimate archives and simulations will be 

built. This will help to (i) better constrain the mechanisms that control evaporation, precipitation and 

transfer processes in relationship to changes in water phase, (2) provide a robust framework for 

data/model comparison, and (3) better reconstruct changes in the water cycle evidenced by paleoclimate 

records. 

Issue 4: Fast warming and atmosphere, ocean, cryosphere feedbacks with a focus 

on the Arctic region 
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Clear evidence for fast climate change is being observed at northern high latitudes in the form of 

diminishing summer sea-ice extent, thawing permafrost and changes in the Greenland ice sheet etc. 

Anthropogenic forcing, both local and remote, is clearly playing a role but complex interactions with 

natural physical and biogeochemical cycles in the atmosphere, ocean and cryosphere make changes in 

this region difficult to predict with current climate models. Feedbacks resulting from climate change 

impacts on the fragile polar ecosystems and biogeochemical fluxes at northern high latitudes also need 

to be better understood and represented in climate models which currently perform poorly in this 

region. Improvements in the capability of the IPSL model in the longer term can be achieved by a 

combination of improved process level understanding coupled with data analysis and high-resolution 

modeling leading to improved climate predictions and estimations of ecosystem feedbacks. Further 

exploitation of existing observations, with additional coordination at the level of L-IPSL, will  contribute to 

this aim providing information with which to assess model performance. This will enhance the potential 

contribution of L-IPSL to the new national effort (the CHANTIER ARCTIQUE) on focusing on the Arctic. 

Issue 5: The indicator factory 

An effort to develop and evaluate communicable and useful climate indicators of climate change is to be 
developed. Indicators include classical climate indices, but a specific effort will be made to develop new 
ƛƴŘƛŎŜǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŘŜǘŜŎǘƛƻƴ ǎǳŎƘ ŀǎ ǘƘŜ άǘƛƳŜ ƻŦ ŜƳŜǊƎŜƴŎŜέ ƛƴ ōƻǘƘ ŎƭƛƳŀǘŜ Ǿariables and impact 
variables, and impact-oriented indicators. A methodology will be developed, starting from impact needs 
as seen in ongoing impact/adaptation projects, then developing and evaluating impact and climate 
indicators. The methodology will also include a review of the indicators developed in ongoing and 
forthcoming impact and adaptation studies. 

 

2.3 Contribution of Work Packages to the LABEX objectives  

The actions contributing to mid-term issues defined in this section have various degrees of maturity. Some 

mature actions are proposed for funding by the LABEX while others will be discussed again in workshops 

and in an updated version of this action plan during Spring 2013. Thus the action plan proposes funding 

only for the most mature propositions. 

 

Á Work Package 1: Factors controlling the atmospheric composition 

Main objectives and strategy 

The future evolution of the EarthΩǎ radiative forcing will depend upon anthropogenic activities, reflecting 

economic development pathways and the structure of energy production systems, as well as the response 

of natural biogeochemical cycles. 

Over the past two decades, 80% of the increased radiative forcing of long lived greenhouse gases is caused 

by the emissions of CO2 from fossil fuel burning and land use change. This illustrates how crucial is the 

carbon cycle in controlling the future rate of climate change. Roughly half of the current anthropogenic 
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CO2 emissions are absorbed by natural sinks in the ocean and in terrestrial ecosystems. But models of the 

coupled climate-carbon system consistently predict that future climate change will reduce the ability of 

natural sinks to continue to absorb anthropogenic CO2. 

Like the carbon cycle, other long lived greenhouse gases with a global warming effect, CH4 and N2O, also 

have an anthropogenic and a natural component linked to land and ocean biogeochemistry and to 

atmospheric chemistry. The evolution of these two components in response to climate and atmospheric 

composition changes is important to quantify and understand, including the underlying processes. 

Short-lived aerosols and reactive gases are produced by a variety of processes and transported away from 

emission regions. Unlike long lived greenhouse gases, these species exert a regional climate forcing, which 

can be either positive or negative in the case of aerosols. Locally, the climate forcing of aerosols and 

reactive gases can be larger in magnitude than that of greenhouse gases. Measures to improve air quality 

ǿƻǊƭŘǿƛŘŜ Ƴŀȅ ǊŜƭŜŀǎŜ ǘƘŜ ΨŀŜǊƻǎƻƭ ōǊŀƪŜΩΣ ŀƴŘ foster the warming induced by greenhouse gases. Some 

ŀŜǊƻǎƻƭǎ ƭƛƪŜ ƴƛǘǊŀǘŜǎΣ ŀƳƳƻƴƛǳƳΣ ŀƴŘ ƳƛƴŜǊŀƭ Řǳǎǘ ŎƻƴǘŀƛƴƛƴƎ ƛǊƻƴ ŀƴŘ ǇƘƻǎǇƘƻǊǳǎ ŀƭǎƻ ŜȄŜǊǘ ŀ άŦŜǊǘƛƭƛȊƛƴƎέ 

effect over ocean and terrestrial ecosystems where they are deposited, generally increasing productivity. 

Increased productivity can result into more efficient CO2 sink, but can also yield to higher CH4 emissions by 

wetlands. In some instances, however, excess deposition of nitrogen will lead to decline of productivity in 

polluted regions, and sulfate deposition may inhibit CH4 emissions in wetlands. 

The goal of WP1 is to coordinate and develop research on the evolution of atmospheric long-lived 

greenhouse gases, CO2, CH4, N2O and aerosols and reactive gases at IPSL, both for observations and for 

modelling. Specific focus will be given to interactions between aerosols and greenhouse gases, and the 

attribution of changes in biogeochemistry induced by aerosols, and in a second phase, by reactive gases as 

well. 

Contribution to the mid-term key issues 

Over the next 2 years, WP1 will focus on four main actions: 

Action 1: Improved budgets of greenhouse gases and aerosols to reduce uncertainties on sources 

of radiative forcing over the globe, with emphasis on selected regions 

We will use atmospheric inversion models, forward atmospheric chemistry transport models and 

observations to reduce uncertainties on key sources of radiative forcing for selected regions of interest, and 

underlying processes. As a contribution to mid-term issues 2, 3 and 4, Focus will be given to CH4 emissions 

in the Arctic ŦǊƻƳ ŦƛǊŜǎΣ ǇŜǊƳŀŦǊƻǎǘΣ ǿŜǘƭŀƴŘǎ ŀƴŘ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ŀŎǘƛǾƛǘƛŜǎΣ ƛƴ ƭƛƴƪŀƎŜ ǿƛǘƘ ǘƘŜ Ψ/ƘŀƴǘƛŜǊ 

!ǊŎǘƛǉǳŜΩ ƴŀǘƛƻƴŀƭ ŀŎǘƛǾƛǘƛŜǎΣ ǘƘŜ ǇƘŀǎŜ-A of the CNES-DLR MERLIN satellite mission, and using available in-

situ (ICOS), campaigns (YAK, CLIMSLIP), and satellite observation (IASI, GOSAT). The second process 

investigated will be organic aerosol emissions and transport in the Mediterranean region (CHARMEX). The 

third proposed activity will analyze radiative forcing trends over Asia caused by multiple anthropogenic 

actions including emissions of greenhouse gases, land use change, reactive gases (NOx, Ozone) and 

aerosols emissions, and indirect effects of aerosols such as black carbon deposition on snow. This activity 

will also address the evaluation of the biogeochemical components of Earth System Models. For instance 

through participation to intercomparison programs and development of metrics for offline and coupled 

models performances. 
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Resources needed: funding for organizing 2 workshops, taking stocks of other projects  

This action has taken place. Reporting will be done in the next action plan 

Action2: Attribution of the radiative forcing of long-lived GHG, aerosols and short lived gases to 

underlying mechanisms. 

We will use models to attribute observed global and regional radiative forcing changes to emissions and 

sink processes. This activity will first focus on the interactions between the biogeochemical cycles of 

climate forcing agents, in particular the climatic and biogeochemical (fertilizing) effects of aerosols and 

reactive gases on the carbon cycle and on natural ocean and terrestrial fluxes of CO2, CH4 and N2O (e.g. 

climate cooling induced by sulfate aerosols effect on land / marine productivities, the carbon cycle and atm. 

CO2). Specific focus will be given to the effect of climate,CO2 and aerosols on variability and trends of the 

productivity of marine and terrestrial ecosystems. This action will contribute to mid-term issue 2. 

Resources needed: funding for inviting a senior scientist for 3 to 6 months in 2013 (LISA, LSCE, LMD) on 

aerosols and greenhouse gas interactions in earth system models (15 K). In addition, funding for a postdoc 

researcher during two years is requested (100K) between LOCEAN, LMD and LSCE. 

The visit of N. Mahowald is scheduled for 2013 and 2014. 

Action 3: Incorporation of the aquatic loop of the carbon and nitrogen cycle in the IPSL Earth 

System Models 

The transport of C (DIC, DOC, POC) from soils to river headstreams up to the coastal ocean is a large global 

lateral flux of carbon, commensurate with the land and ocean sinks of atmospheric CO2. An increasing 

number of measurements are being collected for diverse river basins. We propose to incorporate a simple 

version of C  (and in a second step N) transport by rivers into the routing scheme of the ORCHIDEE land 

surface model and to calibrate the global model with emission factors from soils estimated from data 

mining and synthesis of literature data (in particular regarding the age of exported C). The process of CO2 

outgassing by freshwater systems and burial of C in lake sediments will be included in a simplified manner. 

Effects of land use and climate changes in the export of C and N from land to oceans will be studied for 

different scenarios, and used to force the ocean biogeochemistry model PISCES. The development of a 

higher resolution version of the NEMO-PISCES model, in the context of a collaboration of L-IPSL with the 

Labex-Mer, will greatly benefit to this action.  

Resources needed:  funding for a postdoc researcher during two years is requested (100K) between 

SISYPHE, LOCEAN, LSCE. Additional resources from other projects. 

This action will start in Summer 2013 with hiring a post-doc researcher who will work with L-IPSL teams. 
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Á Work Package 1: The predictable part of climate for the next decades 

Main objectives and strategy 

A large component of the recent global warming is now attributed to human activities. Global warming will 

continue during the next decades at a rate depending primarily on the anthropogenic emissions discussed 

in the previous section. However, the mechanisms and the respective role of internal variability, of natural 

or anthropogenic forcings on most aspects of recent climate changes (such as sea-ice decrease in the Arctic 

or precipitation changes in the Sahel) are currently not established. This lack of understanding limits our 

ability to predict climate evolution over the next few decades. 

For the future, the predictability of regional climate for the next decades to century will primarily depend 

on: (1) the response to changes in long-lived greenhouse gases; (2) the response to regional changes in 

aerosols and other short-lived species; (3) the low-frequency modes of natural variability.  

The goal of WP2 is to coordinate and develop related research at IPSL, both for observations and for 

modelling, with a focus on three related key objectives:  

¶ Quantify and understand the internal and natural variability of climate. Understand climate fluctuations 

όŜΦƎΦ !ah/Σ 9b{hΣ ΧύΣ ǘƘŜƛǊ ŘŜǇŜƴŘŜƴŎƛŜǎ ƻƴ ǘƘŜ ƳŜŀƴ ŎƭƛƳŀǘŜ ǎǘŀǘŜ ŀƴŘ ǘƘŜƛǊ ǊŜǎǇƻƴǎŜ ǘƻ ŜȄǘŜǊƴŀƭ 

forcings (GHGΣ ǎǳƴΣ ŀŜǊƻǎƻƭǎΣΧύΦ ! ǎǇŜŎƛŦƛŎ ŜŦŦƻǊǘ ǿƛƭƭ ōŜ ŘŜǾƻǘŜŘ ǘƻ ǘƘŜ ǎǘǳŘȅ ƻŦ ǘƘŜ ƭŀǎǘ ƳƛƭƭŜƴƴƛǳƳΣ ŀ 

period for which decadal to sub-decadal climate variations may be reconstructed from various natural 

archives, and for which some estimates of forcings associated with solar variations and volcanic 

eruptions are available.  

 

¶ Quantify and understand climate changes due to anthropogenic forcing. The primary mechanisms 

involved in the spread of climate feedbacks, in particular those due to radiative feedbacks will be 

explored in order to improve our estimate of the amplitude of climate change in response to external 

forcings. We will also investigate how climate parameters and phenomena (e.g. tropical precipitation 

change, AMOC, ice sheets dynamics, storms, heat wavesΣΧ) will  change with temperature and 

forcings..  

 

¶ Predict and assess climate changes at decadal time scales. Unravelling the respective contributions of 

external forcing and internal variability in the recent and future decadal change requires to (i) to 

identify and assess mechanisms that drive climate variability and trend and (ii) to increase our 

confidence in climate change projections. A joint development and use of global earth system models 

and observations will help both the detection and attribution of these decadal signals. The possibility 

to forecast the predictable part of the next decades will be explored using a combination of historical 

and initialised simulations. For such timescales, the slow components of climate models (ocean, sea-

ƛŎŜΣΧύ need to be initialized near observations and the L-IPSL will seek to develop new methodologies 

and select appropriate observations. New approaches will include perfect model studies to better 

understand the mechanism at work in the models (beyond the issues related to model errors, lack of 

data, and the combination of different sources of external forcing over the last 50 years). 
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Contribution to the mid-term key issues 

Over the next 2 years, WP2 will focus on four main actions, contributing to issues 1, 3 and 5: 

Action 1:  The role of volcanic and solar forcing 

Volcanic forcing has been shown to be a major driver of decadal variability and predictability both in recent 

decades and during the last millennium, in particular in the North Atlantic and for the AMOC (eg Booth et 

al. Nature 2012). Before this action, the physical and chemical representation of volcanoes in the IPSL 

model was too simplified to 1) explore the mechanisms by which volcanoes can provide a source of climate 

variability and 2) compare to the many related observations available at IPSL. The goal of this funded action 

is, first, to adapt an existing 2D model of the microphysics of stratospheric volcanic aerosols (LATMOS) to 

the 3D IPSL GCM (LMD) and, second, analyse the resulting simulations for the last decades and last 

millenium (LOCEAN, LSCE), with a focus on North Atlantic THC variability and predictability. The project has 

started since a year and below is a summary of the work undertaken and future plans. This action is also a 

contribution to TWP1. 

In a first step, it was decided to align with the CCMI Protocol and data-sets to evaluate the coupling of the 

radiative impacts and heating rates deduced from LMDz (extinction coefficients, single scaettering albedo, 

and asymmetric factor) with the Chemistry of REPROBUS (Surface Area Density, mean radius, aerosol 

volume density) when including stratospheric volcanic aerosols and a coupled ocean. CCMI provides 

consistent datasets deduced for SAGEII satellite observations (1960-2011) as monthly zonal-vertical 

datasets (36° lat x 70 levels) for several wavelengths in the solar and terrestrial bands (see Eyring et al, 

SPARC Newsletter, submitted, 2012). Starting with these forcings will be a very useful benchmark to 

constrain LMDz-REPROBUS-NEMO model skills. The datasets from CCMI have been interpolated over the 

IPSL model 2 solar spectral bands and atmospheric model grid (M. Khodri, O. Boucher) and simulations are 

running. The results also have the ambition to help evaluate the robustness of the forcing deduced from the 

2D microphysical model of developed at LATMOS (S. Bekki) to explicitly calculate these parameters for the 3 

volcanic eruptions of interests (Pinatubo, Tambora and 1258). This second phase will be starting on July 1st 

with the hiring of M. Diallo as a Labex post-doctoral fellow. 

Action 2: The use of observations of past decadal variability to validate models 

The use of observations of past decadal variability to validate models, in particular the use of deep corals in 

the North Atlantic will be investigated. This will require synchronisation both in time and across variables in 

climate archives. The L-IPSL is uniquely placed to make significant progress in this area, initially involving 

experts from IDES, LOCEAN and LSCE. This action requires more meetings in the next year to mature into 

specific integrating action (cf HAMOC ANR, submitted).  

The second aspect concerns the detection and attribution of decadal changes. This requires (1) the 

development of statistical methods expertise to detect changes in decadal variability both in observations 

and in models and (2) to distinguish two time horizons: 30-40 years for which the external forcing 

dominates and 10-20 year which requires initialised deterministic simulations. This specific task will be 

initiated via the invitation of an expert and the organisation of a workshop involving the IPSL statistical 

experts (SAMA group). 
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Reporting will be done on this action on the next update of action plan. 

Action 3: Climate sensitivity, climate forcing and climate change amplitude 

This action will seek to understand what are the mechanisms that primary explain the spread of climate 

feedbacks. The following mechanism will be explored: clouds, cryosphere, climate-carbon, etc. and how to 

estimate and access them. The sensitivity of climate change to different forcing agents and mitigation 

policies (GHG emissions, aerosols emissions, land-use,...) will also be explored (LMD, LSCEΣΧύΦ 

Specific integrating actions will include (1) the support of IPSL leadership in WCRP Grand Challenge on 

άŎƭƻǳŘǎΣ ŎƛǊŎǳƭŀǘƛƻƴǎ ŀƴŘ ŎƭƛƳŀǘŜ ǎŜƴǎƛǘƛǾƛǘȅέ ŀƴŘ ƴŀƳŜƭȅ ǘƘŜ ƛƴǾƛǘŀǘƛƻƴ ƻŦ ŜȄǇŜǊǘǎ ŀƴŘ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴ ƻŦ ŀ 

paleo-cloud workshop, and (2) the study of cloud-circulation feedbacks, especially in tropical regions, and 

using both recent past, future, paleo or idealized simulations simulations (CMIP5, PMIP3, CFMIP) within a 

postdoctoral project. Two one-year post-docs will be hired, starting in 2014 or end of 2013. 

Action 4: Large-scale patterns of climate change and impact on climate phenomena 

The large-scale patterns of climate change (global circulation changes, precipitation, weather regimes, 

storm tracks, drought, heat waves, etc.) will be analysed to infer what element of predictability they 

provide for the next decades, considering again two time horizons. The impact of climate change on climate 

phenomena (Monsoons, ENSO, etc.ύ ǿƛƭƭ ōŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŀŘŘǊŜǎǎŜŘ ό[a5Σ [h/9!bΣ [{/9ΣΧύΦ Specific 

integrating actions will be decided on the basis of several meetings. 

Reporting on this action will be done in the next action plan update. 

Action 5: Initialization methods for coupled climate models 

The development and validation of initialisation methods for coupled climate models using both the 

historical set up and associated observation and a perfect model set up to understand mechanisms will be 

further developed for the IPSL model. 

First results show the key impact of sea surface salinity nudging used in conjunction to SST nudging to 

reconstruct the sub-surface ocean decadal variability in a perfect model framework (Servonnat et al. Clim. 

Dyn. submitted). Beyond ocean initialisation, we will explore sea-ice and land surface initialisation. This 

action will be done via projects (GICC, ANR, EU) meetings and workshops.Beyond ocean initialisation, we 

will explore sea-ice and land surface initialisation. This action will continue to be done via meetings and 

workshops. 

Links to other projects 

The following projects will provide effort towards the WP2 actions in the next two years: 

National: MISSTERRE (LEFE/IMAGO, CNRS/INSU), EPIDOM (GICC, end in 2013), ANR (Green Greeland, 2011-

1014, HAMOCC, MORDICUS) 

EU: SPECS (FP7, 2013-2017), EUCLIPSE (FP7, 2010-2013), COMBINE (FP7, 2009-2013), EMBRACE (FP7, 2011-

2014). 
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Á Work Package 3: Regional implication of global warming 

Main objectives and strategy 

The overarching objective of WP3 concerns the characterization of the implications of global warming in 

terms of regional climate changes as experienced by the human societies is needed to make appropriate 

adaptation decisions. WP3 will focus on the existing strengths of L-IPSL in terms of expertise (the water 

cycle, the biogeochemical cycles, and their interactions) and tools (observatories, space-borne observations 

as well as global and regional modeling ς CMIP5 & CORDEX). Enhanced knowledge on how regional climate 

can also impact global climate will be achieved by assessing the role of mesoscale and regional processes in 

climate projections. 

Disciplinary advances regarding the comprehension of the processes responsible for the changes for key 

climatic variables currently observed, and their evolution as inferred from climate projections will be 

developed. The role of regional changes driven by local feedbacks (hydrological coupling, clouds, aerosols, 

land cover and land use, regional water bodies) must be addressed and weighted against the large scale 

processes (interactions with the ocean, greenhouse gases, tele-connectƛƻƴǎΣ ΧύΦ 

WP3 will benefit from the momentum created at IPSL by the international CORDEX exercise and participate 

to international intercomparisons, studies using model ensembles, with four regions of focus, where IPSL 

participates to CORDEX: Europe, the Mediterranean region, Africa and South America. From the 

corresponding simulations, a synthesis of issues raised within the exercises will be carried out and more 

general regional modeling bottlenecks will be identified. 

WP3 will also provide capacity building for L-IPSL laboratories on climate change implications at the 

regional scale, as for instance advice on the use of projections on at regional scales and guidance for 

selecting model simulations and also improving models.  

Contribution to the mid-term key issues 

²tо ǿƛƭƭ ǇǊƻǾƛŘŜ ŀ ƳŀƧƻǊ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ LǎǎǳŜ Іо ά/ƘŀƴƎŜǎ ƛƴ ǘƘŜ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǊŜƎƛƳŜǎ ŀƴŘ ǿŀǘŜǊ 

ǊŜǎƻǳǊŎŜǎέΣ ǘƻ LǎǎǳŜ Іп άFast warming and atmosphere, ocean, cryosphere feedbacks with a focus on the 

Arctic regionέ ŀƴŘ ǘƻ LǎǎǳŜ р άThe indicator factoryέΦ Over the next 2 years, WP3 will focus on four main 

actions: 

Action 1: Intermediate scales issue  

As a contribution to Issue #3, WP3 will assess the relevance of high resolution modeling for the 

investigation of the regional implication of global warming at intermediate scales (i.e. scales covered by 

both global and regional models, 30-50 km). This issue is particularly critical for precipitation regimes over 

the Sahel region but also on other regions such as Europe, for which neither GCMs nor limited-area models 

are currently able to cover all concerned spatial scales. Regional models are designed to represent 

mesoscale processes and surface conditions more realistically than GCMs. However, since they are area 

limited they lack the climatic feedbacks at teleconnections present in global models. The overarching 

question is which type of model should be given more credit when applied at intermediate scales? 

Existing CORDEX runs will be used to assess the impact of dynamical downscaling on key climatic variables 
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(with TWP1 and TWP3) and impact indicators (with WP4) by comparison with CMIPS5 runs. Advanced 

knowledge will be gained through this exercise for instance on the necessity to guide or nudge regional 

models using global models. 

The work for this action will be designed around models used at IPSL, i.e. regional limited-area models and 

the zoomed version of the GCM LMDz. Existing CORDEX runs will be used to assess the impact of dynamical 

downscaling on key climatic variables by comparison with CMIPS5 runs. We propose to focus on the 

representation in these models on key variables: (i) radiative fluxes (visible and infra-red), including forcing 

from aerosols and water vapor, (ii) PBL dynamics, in particular over the Sahara, (iii) heat & water transport 

across West Africa, (iv) heat & water budget in the monsoon region and in the Saharan heat low region. As 

a first step, the work is proposed for the period 1980-2010, to benefit from the wealth of data currently 

available. In a second step, the work could be extended to climate projections. Advanced knowledge will be 

gained through this exercise for instance on the necessity to guide or nudge regional models using global 

models. A 12- to 18-month post-doc position is currently planned for this work (to be recruited before mid-

2014). 

Action 2: Climate variables and indices for impact-oriented indicators 

The aim is to build the bridge between the output of climate and regional models, on the one hand, and 

environmental variables that are relevant for impact assessment, on the other hand, whether they relate to 

the mean state of the environment (e.g. ecosystem productivity, water resources) or extreme events (e.g. 

frequency, intensity, persistence of floods, droughts, heat waves, blocking, cyclones). This will be achieved 

via brainstorming workshops with WP4. An attempt will be made to define the best indicators for a variety 

of impact studies covering a wide spectrum of applications, namely agriculture, water resources, renewable 

energies, pollutiƻƴΣ ƘŜŀƭǘƘΣ ŦƻƻŘ ǎŜŎǳǊƛǘȅΣ ŜǘŎΧ 

Once defined, CMIP5 downscaled by CORDEX regional runs with possible further statistical downscaling will 

be used to construct the above-defined indicators and analyze their trends. The analysis on impact 

indicators will be conducted is some key regions, namely West Africa, South America, the Mediterranean 

region and Europe, which are the regions for which CORDEX experiments were made at IPSL. This action 

will serve as a starting point to Issue #5, the indicator factory. 

This action requires meetings for the definition of indicators (a first meeting is scheduled 27 June 2013) and 

the work of a post-doc (hired as of May 2013), in common with WP4 and TWP3 (see details in WP4 below). 

Action 3: Development of a theory for land-ocean-atmosphere coupling on decadal time scales 

Dust emitted from the Sahara and Sahel regions of Africa vary on time scales ranging from hourly to 

decadal, and influence the climate of the tropical and subtropical Atlantic via changes to the radiative 

budget at the surface through the top of the atmosphere. It is also known that the physical state of the 

Atlantic Ocean influences the regional atmospheric circulation, and thus the hydrological cycle over Africa. 

In theory these changes in the circulation and the hydrological cycle should affect dust emission, thereby 

establishing a regional coupling of ocean-atmosphere-land surface processes, but to-date no such coupled 

theory has been developed or tested. 

We propose to identify the two-way relationship between regional climate variability and mesoscale 
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processes over the Sahara-Sahel region of Africa via a combination of observational analysis and modeling 

studies. This work will be conducted in connection with WP1, WP2 and TWP2. Specifically, we aim to 

answer the following questions: 1) How are the mesoscale processes that control dust emission from the 

Sahara-Sahel region related to the regional circulation? 2) How does decadal variability of the regional 

circulation affect these mesoscale processes and therefore dust emission? 3) Can we explain recent, and 

predict future, climate variability via development a theory that describes regional coupling of land-ocean-

atmosphere processes? 

This action has been fostered by the visit of Amato Evan (during initial LABEX phase, see above) and will 

contribute to Issues #1 and #3. The major research result stemming from this visit was demonstrate that, via 

the greenhouse effect, small changes in water vapor in the atmosphere over the Sahara Desert alter the 

thermodynamic structure of the Saharan Heat Low, thereby modifying the monsoon circulation and 

ǇǊŜŎƛǇƛǘŀǘƛƻƴ ŀŎǊƻǎǎ ǘƘŜ {ŀƘŜƭΦ ²Ŝ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŀǘ ŀ ά{ŀƘŀǊŀƴ-Water vapor-Advection-¢ŜƳǇŜǊŀǘǳǊŜέ 

(SWAT) feedback is the fundamental mechanism controlling precipitation across the Sahel on long time 

scales, the dynamics of which is consistent with the synoptic-scale meteorology of the monsoon. Efforts on 

this action will continue on two fronts: (i) process studies underpinning SWAT feedback at decadal scales 

with a focus on the role of desert dust, and (ii) an analysis of the representation of the SWAT feedback in the 

CMIP5 and CORDEX runs for the period 1980-2010 (comparison with observations and re-analyses) as well 

as its evolution in the future using CMIP5 projections. 

Action 4: Process level feedbacks and interactions in the Arctic region 

Clear evidence for climate change is being observed at northern high latitudes in the form of diminishing 

summer sea-ice extent, thawing permafrost and changes in the Greenland ice sheet etc. Anthropogenic 

forcing, both local and remote, is clearly playing a role but complex interactions with natural physical and 

biogeochemical cycles in the atmosphere, ocean and cryosphere make changes in this region difficult to 

predict with current climate models. There a key aim will be to better understand the contribution of 

anthropogenic activities to Arctic climate change and the feedbacks between atmospheric 

composition/dynamics, and ocean, cryosphere processes. This will be tackled using a combination of high 

resolution modeling coupled to data analysis and make use of the Arctic data portal developed in TWP2. 

One aim is to better use existing datasets to evaluate regional/global climate model performance at IPSL in 

the Arctic region, a topic of importance noted at the recent Chantier Arctique colloque. Specific processes 

such as the impacts of aerosols will also be examined. A workshop will also be held to identify and develop 

cross-cutting research topics at the level of IPSL and in coordination with developments as part of the 

Chantier Arctique. This action will contribute to Issue #4. 

For example, a first step towards enhanced knowledge of the processes impacting global warming at high 

latitudes will be undertaken through a synergetic approach involving observations and models, both in the 

laboratory (at L-IPSL) and in the field (e.g. Siberia). 

This task has benefited from the visit of Steve Clifford in the initial LABEX phase, as well as that of Jerome 

Fast (PNNL) who visited LATMOS to foster collaborations in the field of regional chemical/aerosol modeling 

and aerosol-cloud interactions. This action will further benefit from the visit of Steven Reising (Colorado 

State University) who will stay in LATMOS for 6 months to work on atmospheric water vapor related 

process in the Arctic. ²ŀǘŜǊ ǾŀǇƻǊ ƛǎ ǘƘŜ Ƴƻǎǘ ŀōǳƴŘŀƴǘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ƛƴ 9ŀǊǘƘΩǎ ŀǘƳƻǎǇƘŜǊŜΣ ōǳǘ ƛǘ ƛǎ ǘƘŜ 

least accurately measured globally.  The science questions ǘŀƛƭƻǊŜŘ ŀǊƻǳƴŘ {ǘŜǾŜƴ wŜƛǎƛƴƎΩǎ Ǿƛǎƛǘ are: 1) 
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What quantitative information do observational data products provide regarding the trends of atmospheric 

water vapor with time, particularly in comparison with other quantitative measures of climate change 

impacts in the Arctic region? And 2) What is the reliability and quality of various sources of water vapor 

observational data in the Arctic? Steven Reising will work with water vapor remote sensing specialists at 

IPSL. In addition, comparisons will be performed with regional model simulations, global reanalysis and 

forecast products, and possibly CMIP5 simulations.  

Links to other projects 

On-going FP7, ANR, INSU, IRD projects in West Africa (non exhaustive): AMMA, AMMA-2, FENNEC, RIEPCSA, 

5w¦a{Σ /!±L!wΣ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ά/ƘŀƴǘƛŜǊ !ǊŎǘƛǉǳŜέΣ ǇƻǎǎƛōƭŜ Lt{[ ƭŜŀŘ ŦƻǊ ƴŀǘƛƻƴŀƭ ǇǊƻƧŜŎǘǎΣ ƭƛƴƪ ǿƛǘƘ 

Labex BASC regarding the productivity of terrestrial ecosystems and agrosystems, and the feedbacks with 

the water cycle (irrigation, water quality). Other funded projects such as EU-ACCESS, EU-ECLIPSE and 

CLIMSLIP-ANR will also help structure of the work in WP3. 

 

Á Work Package 4: Impacts 

Main objectives and strategy 

We focus here on the impacts of climate change on the natural resources and the ecosystem services, the 

human activities they support and evolve with, and the resulting environmental changes. Regarding the 

future, an important issue is to characterize impacts in terms of vulnerability/benefit for resources and 

ecosystems services in order to propose sound adaptation strategies. The retrospective direction is also 

important regarding the detection and attribution of observed changes, and the necessary validation of 

models. An improvement in knowledge of processes in the natural environment including new process 

studies is needed in order to build forecast capacities for future impacts.  

Such studies cover a very wide range of topics and require integrated approaches combining various data 

and models, with important issues regarding up/downscaling methods and uncertainty analyses, which will 

be addressed in tight collaboration with WP3 and TWP3. Based on the existing strengths of L-IPSL, we 

initially identified four sectors on which to focus our efforts: water resources (including ground water and 

hydrological extremes), biogeochemical fluxes and ecosystems along the land-ocean continuum (including 

terrestrial and marine productivity, water quality); energy resources and infrastructures; sources of 

regional and global air pollution.  

A first WP4 meeting held on March 16th, 2012, helped to refine our scientific strategy. WP4 can rely on 

about 30 dedicated scientists from all L-IPSL laboratories, with different levels of experience regarding 

impacts studies, thus different kinds of actions depending on scientific expertise: 

¶ water resources, vegetation production: reinforce and integrate existing activities 

¶ cold-processes/Arctic, terrestrial water quality and related fluxes, land-sea interface, marine 

ecosystems, air pollution: move from process studies to impact studies 
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¶ energy : develop the working force to continue preliminary results 

The L-IPSL budget cannot support all specific impact studies, and we rather aim at developing the potential 

of L-IPSL teams to attract their own funding, by promoting scientific structuration and methodological 

advances: 

¶ Capacity building at IPSL on climate change impacts: share experience on inherent difficulties; 

develop/adapt ad-hoc modeling capabilities to be responsive to research projects solicitations; 

promote supporting data-mining, observational & experimental work. 

¶ Cutting-edge methodological research: disciplinary advances regarding overlooked aspects of the 

global cycles (e.g. land/sea fluxes, transfers and transformation in hydro-systems, marine 

ecosystems, ground water); interdisciplinary integration, including solicitations to climate modelers 

(WP3); adaptation strategies, in tight collaboration with TWP3 (Uncertainties) and the L-IPSL 

innovation activities. 

Contribution to the mid-term key issues 

Over the next 2 years, WP4 will mostly contribute to Issues 2 to 5, via on-going research on involved 

environmental processes (biogeochemical fluxes and ecosystems along the land/sea continuum in Issue 2; 

water resources in Issue 3; cold-season processes in Issue 4, impact indicator in Issue 5). The mid-term 

contributions are largely focused on issues on which L-IPSL teams can benefit from substantial experience 

in either impact or interdisciplinary work. Yet, the three actions below are intended to interest a large 

spectrum of environmental scientists, as a lever to interdisciplinary capacity building on climate change 

impacts. These actions will also involve other work packages, mostly TWP3 and WP3 (Action 1 and 2), but 

also TWP1, WP1, and potentially WP5 on Action 3. 

Action 1: Propose impact-oriented indicators 

The aim is to build the bridge between the output of climate models (often biased multivariate 3D fields 

with a wide variability spectrum over centuries) and environmental variables that are relevant for impact 

assessment, whether they relate to the mean state of the environment (e.g. ecosystem productivity, water 

resources) or extreme events (e.g. frequency, intensity, persistence of floods, low flows, droughts, heat 

waves, blocking, cyclones). This will be achieved via brainstorming workshops, keeping in mind the need for 

societal appropriation by stake-holders of the devised indicators. WP3 and TWP3 will also be involved in 

this brainstorming, as the indicators must be easily deduced from regional climate model projections, and 

as a challenge is to convey information despite uncertainties.  

This action has been launched with a dedicated workshop organized on June 27, 2013, targeted towards L-

IPSL members, and selected representatives of stake-holders. The aim is to define the impact-oriented 

indicators to be effectively characterized in Action 2.       

Action 2: Create a catalog of impact-oriented indicators 

To demonstrate the interest of the above propositions, we will work at effectively characterizing the 

proposed indicators based on regional climate projections from WP3. A hierarchy of models (including the 

land surface model ORCHIDEE of IPSL and ocean models) will be used as a translator between climate 
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variables and productivity/hydrological variables. CMIP5 runs will be used to analyze their trends at the 

global scale, while CORDEX runs will be used to assess the influence of dynamical downscaling on these 

impact indicators. TWP3 will complement this catalog by documenting the uncertainties accompanying 

statistical downscaling methods. The ultimate goal is to create a starting milestone for L-IPSL impact 

studies, on which the entire impact community will then be able to build up. This action is an important 

contribution to Issues 3 & 5 (Water cycle & Indicator factory) and will be carried out by a 2-year post-doc 

shared between WP3, WP4 and TWP3. Note that characterizing the biases of the devised indicators under 

presenǘ ŎƭƛƳŀǘŜ όάǾŀƭƛŘŀǘƛƻƴέύ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ŀǎǇŜŎǘ ƻŦ ǘƘƛǎ Ƨƻƛƴǘ ŜŦŦƻǊǘΣ ŦƻǊ ǎƻŎƛŜǘŀƭ ŀƴŘ ǎŎƛŜƴǘƛŦƛŎ 

appropriation and uncertainty assessment. 

In addition to the land-based (productivity/hydrology) indicators, we will develop ocean-based indicators 

through a collaboration with Labex MER. This could include (but is not limited to) indicators related to the 

state of marine ecosystems, or to the impact of climate change and sea-level rise on the coastal systems. 

This action relies on the recruitment of a two-year post-doc shared with WP3 and TWP3, who started in 

May 2013. The work has been first oriented to the analysis of the ISI-MIP international project, with several 

ƛƳǇŀŎǘ ƳƻŘŜƭǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ Lt{[Ωǎ ƭŀƴŘ ǎǳǊŦŀŎŜ ƳƻŘŜƭ hw/IL599Σ ŦƻǊŎŜŘ ōȅ ŘƻǿƴǎŎŀƭŜŘ ŎƭƛƳŀǘŜ ŎƘange 

scenarios based on IPSL-CM5 and other climate models, The method to associate pertinent uncertainty to 

the indicators will be first established for NPP before being applied to the selection made in Action 1. 

Action 3: Define the extrapolation power of impact models 

Impact assessment relies on either conceptual or numerical models, which are both developed based on 

observations of recent climate. The transferability of such models under unprecedented climate condition 

is a crucial issue1. Our goal is to document, for a variety of L-IPSL models, climate ranges in which the 

models are supposed to hold, the larger ranges in which they might hold, and the thresholds over which 

uncertainty dominates, via workshops or questionnaires. Process studies will also be encouraged for 

documenting poorly-known relationships between hydrology/ecosystems and climate change. 

Action 3 has not started yet, but the kick-off meeting is targeted for the end of 2013, to be followed by a 

άǊŜǘǊŜŀǘέ ǿƛǘƘ ƘŀƴŘǎ-on work on the models. 

Links to other projects 

WP4 will benefit from many on-going or planned projects (FP7, ANR, GICC, GIS-Climat, FIRE, PIREN-Seine, 

MISTRALS, etc.), and interesting links will be developed with LABEX BASC regarding the productivity of 

terrestrial ecosystems and agrosystems, and the feedbacks with the water cycle (irrigation, water quality). 

The recent ISI-MIP project (Inter-Sectorial Impact Model Intercomparison Project, coordinated by the PIK) is 

a pioneer for international coordination of impact studies, and L-IPSL models will be encouraged to join this 

effort, following the ORCHIDEE land surface model. 

                                                           

 

1
 E. M. Wolkovich, B. I. Cook, J. M. Allen, T. M. Crimmins, J. L. Betancourt et al. (2012). Warming experiments 

underpredict plant phenological responses to climate change, Nature, 485: 494-497,  doi:10.1038/nature11014 
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Á Work Package 5: The risk of abrupt unpredictable climate evolutions 

Main objectives and strategy 

Past climate archives have documented abrupt or non-linear changes, occurring sometimes in less than a 

few decades. These abrupt climate changes occur when the climate system is forced to cross some 

threshold, triggering a transition to a new state at a rate determined by the climate system itself and faster 

than the cause. Chaotic processes in the climate system may allow the cause of such an abrupt climate 

change to be undetectably small. 

In order to properly address the risk of future abrupt climatic changes, the WP5 will conduct concerted 

efforts for the analysis and interpretation of high-resolution past climate archives, both on the continents 

(i.e. speleothems, lacustrine sediments, ice cores) and in the ocean (shallow and deep-sea corals, marine 

sediments), and will compare these data with models outputs (especially, proxy forward models) in order 

to better understand the causes, mechanisms and impacts of abrupt climatic changes, and take full 

advantage of paleo-archives to unravel potential climate crisis ahead. 

Key efforts will be devoted (i) to understand the importance of mean, initial climate conditions on natural 

climate variability and abrupt climatic shifts, (ii) to identify and quantify thresholds, and (iii) to highlight 

potential precursors that could help us to predict the occurrence of future tipping points. (These early 

warning signals likely include changes of climate variability, whose study is therefore included in WP5 long-

term goals). 

Contribution to the mid-term key issues 

During February and March 2012, a prospective discussion was launched within WP5 in order to identify 

top priority topics that should be addressed over the first 2 to 3 years of the L-IPSL labex. The variability 

and abrupt changes in the North Atlantic were identified as key aspects during this first prospective 

exercise (Issue 1). The importance of the North Atlantic area in terms of climate variability and 

predictability is readily explained by (i) its direct, regional importance for the climate over Europe, (ii) its 

potential sensitivity to climate warming through perturbations of the hydrologic cycle and the melting of 

the Greenland ice caps, (iii) its impact on global climate through perturbations of the thermo-haline 

circulation. WP5 will therefore contribute to addressing Issue 1 as stated above.  

Four main actions were identified: 

Action 1: reconstruct climate variability over the last millennia in the North Atlantic by using very 

high-resolution natural archives (i.e. ice records, speleothems, deep-sea corals, tree rings and marine 

sediments from high accumulation drifts) that make it possible to extend our understanding of natural 

climate variability beyond the instrumented period. This research topic lies at the interface with WP2. In 

order to discuss key issues and set up specific targets for this action, further discussion is needed. 

The L-Lt{[ ǎǳǇǇƻǊǘŜŘ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ŀ ŎƻƴƎǊŜǎǎ ƻƴ ά/ƭƛƳŀǘŜ ŀƴŘ LƳǇŀŎǘǎέΣ ǿƛǘƘ ŀ ǎŜǎǎƛƻƴ ŘŜŘƛŎŀǘŜŘ ǘƻ 

the state-of-the-art of rapid, Holocene climate variability. This 2-day congress, which was co-supported by 

PRES UniverSud Paris, UP11, IDES, LSCE and L-IPSL, took place in November 2012 and gathered more than 
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130 participants. 

Action 2: better understand the risk of future abrupt changes in warm climates by analyzing and 

comparing high-amplitude climatic shifts under interglacial conditions. This topic covers the study of the 

Holocene, 8.2 ka cold event (timing, chain of events and quantification of water fluxes involved) and the 

comparison of Holocene and MIS5 variability in order to determine if abrupt or non-linear changes took 

place during past interglacials, under different conditions.  

The L-IPSL allowed the definition of the ANR project HAMOC (intergrating IDES, LSCE and LOCEAN), which 

has been submitted, and will take up the challenges of improving present knowledge of the AMOC 

variability and links with the Mediterranean outflow and input of fresh water from the high latitude during 

the Holocene (abrupt or not, e.g. Medieval Warm Anomaly, Little Ice Age, 8,200 ȅǊǎ ŎƻƭŘ ŜǾŜƴǘΧύΦ I!ah/ 

will use state-of-the-art tools (geochemical tracers, chronometers...) and accurately dated cold-water corals 

and deep-sea sediments to reconstruct NE Atlantic and Mediterranean Sea circulation changes at 

unprecedented temporal resolution (<decadal to centennial). Paleoclimate reconstructions will be derived 

from rarely combined proxies of surface and mid-depth North Atlantic gyre and deep-water circulation. 

Data-model comparisons will be performed to explore the mechanistic links (forcing factors) between past 

climates and large-scale ocean circulation changes. In association to this action 2, a PhD has been launched 

to study the variability of the mid-depth hydrology of the North Atlantic through the use of a new tracer 

(eNd) analyzed in deep-sea corals and foraminifera that allows the reconstruction of past changes in water 

mass fluxes. 

Action 3: unravel the mechanisms explaining the abrupt glacial variability across MIS3. The study 

of specific events and the comparison with proxy oriented model outputs are necessary to characterize 

past thresholds, test model responses, reconstruct the succession of events and identify the feedback 

mechanisms, which make it possible to bring back the system to its initial state.  

This on-going issue is associated to an ERC project submitted in 2013. In association to this action 3, a PhD 

has been launched to study the variability of MIS3 through the use of a new tracer (Pa/Th) that allows the 

reconstruction of past changes in water mass fluxes. L-IPSL was a contributor of the First Open Science 

ConferencŜ ƻŦ LtL/{ όtǊŜǎǉǳΩƞƭŜǎ ŘŜ DƛŜƴǎΣ hŎǘƻōŜǊ м-5 2012). 

This action (as well as Action 1) requires the improvement of synchronization between various paleoclimate 

ŀǊŎƘƛǾŜǎΦ ¢Ƙƛǎ ŎƘǊƻƴƻƭƻƎȅ ƛǎǎǳŜ ǿŀǎ ŘƛǎŎǳǎǎŜŘ ŘǳǊƛƴƎ ŀ ŘŜŘƛŎŀǘŜŘ ǎŜǎǎƛƻƴ ƻŦ ǘƘŜ ά/ƭƛƳŀǘŜ ŀƴŘ LƳǇŀŎǘǎέ 

workshop in November 2012. The first step of a specific action supported by L-IPSL will deal with 

improvement of the DATICE tool, which allows improving age models and the synchronization of climatic 

records based on advanced bayesian methods. This will be achieved through a post-doctoral work starting 

in August 2013, supported by L-IPSL. The young scientist will efficiently adapt this software to other climatic 

archives and will train paleoclimatologist to its use. This work is conducted in close collaboration with LJK, a 

Grenoble-based laboratory on applied mathematical methods. 

Action 4: explore the risk of future massive destabilization of the Greenland and Antarctica ice 

caps. Precious information on the maximum rates of ice-sheet melting is contained in the records of past 

sea level changes. In order to extract all the climatic information and explore the risk of future massive 

destabilization, realistic models of ice cap dynamics will be coupled to regional models or zoomed global 
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models.  

The implementation of models of ice cap dynamics (i.e. grizzly) is under progress. A workshop should be 

organized by the end of 2013 or beginning of 2014 to discuss the state-of-the-art of action 4 and define the 

pending mid-term actions. 

In general there was a consensus among the WP5 community about the priority ς for all WP5 main actions 

ς of (i) improving past hydrological cycle reconstruction and water fluxes, and (ii) developing precise, 

integrated chronologies. These are the two main actions supported by L-IPSL WP5 (see TWP2 also for (i)). 

Links to other projects 

Two proposals were recently submitted to ANR: HAMOC (Holocene North Atlantic Gyres and 

Mediterranean Overturning dynamic through Climate Changes); MA CHRONO (Multi-Archives integrated 

CHRONOlogy). Results about these proposals are not known yet but should be soon released (june 2013). 

On-going data-oriented or modeling projects at the European level or national level (NEEM, EMBRACE, 

/ha.Lb9ΣΧύΦ 

 

Á Transverse Work Package 1: Numerical modeling of the climate system 

Main objectives and strategy 

The ability to better understand and to anticipate the climate change over decadal timescales and beyond 

depends for a large part on major developments and improvements of the predictive capabilities of climate 

models. In the absence of established analogues of greenhouse gas-driven climate change, numerical 

modelling based on a physically-based representation of the key processes and components that govern 

the dynamics of the climate system is increasingly recognized as the most valuable approach to anticipate 

future climate change, at both the global and regional scales, and to improve the predictive capabilities of 

climate models. IPSL has progressively developed a comprehensive Earth System Models (ESM), with a 

leading position in many of the relevant aspects (such as ocean modelling, carbon-climate coupling, cloud 

feedback studies, paleo-climate simulations...). The three main objectives of this transverse work package 

ŀǊŜ όƛύ ǘƻ ǇǊƻǾƛŘŜ ǎƛƳǳƭŀǘƛƻƴ ǊŜǎǳƭǘǎ ŀƴŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ǎǇŜŎƛŦƛŎ ǎƛƳǳƭŀǘƛƻƴǎ ǘƻ άŦŜŜŘέ in the other work 

packages, (ii) to undertake specific developments that help the other work packages, and (iii) to continue to 

develop the IPSL climate model to maintain the IPSL Earth System Models (ESM) as world-leading.  

In view of these major scientific and societal concerns, L-IPSL will focus on three related key 

objectives:  

 ̧ Improving the representation of physical processes and their couplings: The inclusion of new 

interconnected components (carbon cycle, chemistry and aerosols) into climate models and the need of 

more reliable regional climate-change projections require improved representations of the basic physical 

processes. Special efforts will be made to improve the representation of cloud-convection-turbulent 

processes, the hydrological cycle over land, coastal upwelling and ocean vertical mixing at high latitudes, 
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coupling between atmosphere-ocean and cyrosphere, aerosol-cloud interactions, fast coupling between 

atmosphere and ocean, and to increase the resolution of the models. 

 

 ̧ Improving the representation of aerosols and biogeochemistry processes and their coupling with 

physical processes: To better represent the ability of natural sinks to absorb anthropogenic CO2, key 

processes will be included and improved (land-vegetation phenology, phytoplankton physiology, carbon-

nitrogen cycle interactions) in the terrestrial and oceanic carbon cycle models. Beyond CO2, other climate 

forcing agents (aerosols, methane, ozone, N2hΧύ ǿƛƭƭ ƘŀǾŜ ǘƻ ōŜ ƳƻǊŜ ŜȄǇƭƛŎƛǘƭȅ ǊŜǇǊŜǎŜƴǘŜŘΣ ǿƘƛŎƘ 

requires both interactive atmospheric chemistry and representation of biospheric fluxes (e.g., oceanic 

DMS or VOC production as well as methane production by anaerobic soil respiration).  

 

 ̧ Developing new algorithms and models to take advantage of new computer performance: 

Increased computer power in the coming years is expected to come from new architectures and an 

increased number of CPUs. A major effort will be made in rewǊƛǘƛƴƎ ǘƘŜ άŘȅƴŀƳƛŎŀƭ ŎƻǊŜǎέ ƻŦ ǘƘŜ 

ŀǘƳƻǎǇƘŜǊƛŎ ŀƴŘ ƻŎŜŀƴƛŎ ƳƻŘŜƭǎΣ ǳǎƛƴƎ ƴŜǿ ŀǇǇǊƻŀŎƘŜǎ όŜΦƎΦ ŦƛƴƛǘŜ ǾƻƭǳƳŜ ƻƴ άŎǳōŜ ǎǇƘŜǊŜǎέ ƻǊ 

άƛŎƻǎŀƘŜŘǊŀƭ ƎǊƛŘǎέύΣ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ƴŜǿ ǘƻƻƭǎ ŦƻǊ ǘƘŜ LƴǇǳǘǎ-Outputs and model infrastructures. The 

increased power will enable increased model complexity, resolution, and the number or length of the 

simulations.  

Contribution to the mid-term key issues 

TWP1 will develop tools and provide support that will contribute to the five issues. The following specific 

actions are proposed for the next 2 years: 

Action 1: Working towards high resolution versions of the IPSL Earth system model. 

This goal will be achieved through work in three main areas: (i) increasing resolution of current version of 

the atmospheric model and adapting the parameterizations accordingly, (ii) developing new tools for high 

performance input-output and testing them with the oceanic model ŀƴŘ όƛƛƛύ ǊŜǿǊƛǘƛƴƎ ǘƘŜ άŘȅƴŀƳƛŎŀƭ 

ŎƻǊŜǎέ ƻŦ ǘƘŜ ŀǘƳƻǎǇƘŜǊƛŎ ƳƻŘŜƭ ǳǎƛƴƎ ŦƛƴƛǘŜ ǾƻƭǳƳŜ ŀǇǇǊƻŀŎƘŜǎ ƻƴ άƛŎƻǎŀƘŜŘǊŀƭ ƎǊƛŘǎέΦ 

Reporting on this action will be done in future Action Plan versions (no LABEX funding yet) 

Action 2: Development and better integration of the various cycles. 

All model components have a representation of the water isotopes, but the full integration in the global 

coupled model has to be done. The current aerosol model is comprehensive but the effect of aerosol 

deposition on the carbon cycle, vegetation and cryosphere needs to be included. The nitrogen cycle also 

needs to be integrated across the different model components (chemistry, ocean and terrestrial carbon 

cycle). 

Reporting on this action will be done in future Action Plan versions (no LABEX funding yet) 

Action 3: Development, adjustment and evaluation of the versions of the IPSL Earth system 

model. 

New developments have been made respective to the IPSL-CM5 model used for CMIP5 that should 
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significantly improve the characteristics of the simulated climate: update of the atmospheric convections, 

new land hydrology, increase of horizontal and vertical resolution for both the atmosphere and the ocean, 

ŜǘŎΧ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ƪŜȅ ŎƻŜŦŦƛŎƛŜƴǘǎ ƻŦ ǘƘŜ ǇŀǊŀƳŜǘŜǊƛȊŀǘƛƻƴǎ ƛǎ ƴƻǿ ǊŜŎƻƎƴƛȊŜŘ ŀǎ ŀ ƪŜȅ 

phase of the development process of climate models. A new version of the IPSL ESM will be developed, 

tuned and evaluate. It will constitute ŀ άōŜǘŀέ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ƳƻŘŜƭ ǾŜǊǎƛƻƴ ǘƘŀǘ ǿƛƭƭ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ƴŜȄǘ 

phase of CMIP.  

A post-doc will be hired in 2014 to help the development and the tuning of the new version of the IPSL-CM 

model. 

Action 4: Development of a stretched version of the IPSL Earth system model. 

LMDZ, the atmospheric component of the IPSL model, has a stretchable longitude-latitude grid that allows 

grid refinement. To transpose this capability to IPSL-ESM, it is necessary to develop general tools to 

interpolate gas and dust emissions on the atmospheric grid and to interpolate any data on very fine grids. 

This action, already decided and funded in 2012 was delayed. An engineer will be hired in 2014 to help to 

develop this stretch version of the IPSL model. 

Action 5: Facilitating the distribution and analysis of CMIP5 and related projects 

¢ƘŜ /aLtр ƳƻŘŜƭ ƻǳǘǇǳǘǎ ŎƻƴǎǘƛǘǳǘŜ ŀƴ ŜȄŎŜǇǘƛƻƴŀƭ ŘŀǘŀōŀǎŜ ǳǎŜŘ ōȅ ŎƭƛƳŀǘŜ ŎŜƴǘŜǊǎ ǘƻ 
ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŎƭƛƳŀǘŜΣ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ aŀƴȅ ǊŜƭŀǘŜŘ ǇǊƻƧŜŎǘǎ 
ƘŀǾŜ ƴƻǿ ŀŘƻǇǘ ǘƘŜ ǎŀƳŜ Řŀǘŀ-ōŀǎŜ ǎȅǎǘŜƳ ŀƴŘ ŎƻƴǾŜƴǘƛƻƴ ŀǎ /aLtрΦ¢ƻ Ŧǳƭƭȅ ōŜƴŜŦƛǘ ŦǊƻƳ ǘƘƛǎ 
ŘŀǘŀōŀǎŜΣ ŀƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ Ƙŀǎ ōŜŜƴ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ Lt{[ ǘƘŀǘ ƛƴŎƭǳŘŜǎ ŀ ǾŜǊȅ ƭŀǊƎŜ ǎǘƻǊŀƎŜ 
ŎŀǇŀŎƛǘȅ ŀƴŘ ŎƻƳǇǳǘƛƴƎ ǊŜǎƻǳǊŎŜǎ ǊŜƭŜǾŀƴǘ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ƭŀǊƎŜ ŘŀǘŀǎŜǘǎΦ bŜǿ ǘƻƻƭǎ ǿƛƭƭ 
ŘŜǾŜƭƻǇŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘƛǎ ǾŜǊȅ ǊŜŀŎƘ Řŀǘŀ-ōŀǎŜ ǘƘŀǘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŦŜŜŘ 
Ƴŀƴȅ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ ƴŜȄǘ ȅŜŀǊǎΦ 

An engineer has been hired to help publishing and to document the CMIP5 results for the IPSL models, to 

correct the detected errors and to document the various errata. He will also develop tools to facilitate 

CMIP5 analysis and document them. To facilitate the analysis of the CMIP5 data, additional disk space has 

been bought to increase the storage space (currently 400 To).  

Links to other projects 

National: 

¶ MissTerre (LEFE/IMAGO, CNRS/INSU) 

¶ Dephy (LEFE/IMAGO, CNRS/INSU) 

¶ EPINES (Mastodons/CNRS) 

European 

¶ COMBINE (2009-2013) 

¶ EMBRACE (2011-2014) 

¶ IS-ENES 2 (2013-2016) 
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¶ SPECS (2012-2015) 

ANR 

¶ CONVERGENCE (2013-2016) 

 

Á Transverse Work Package 2: Data management 

Main objectives and strategy 

Observations for monitoring climate changes require long data sets including instrumental measures and 

paleoclimate proxies. Available series of observations and proxies are strongly inhomogeneous in nature, 

ƭŜƴƎǘƘΣ ƻōǎŜǊǾŜŘ ǇŀǊŀƳŜǘŜǊǎΣ ƭƻŎŀǘƛƻƴΣ ǎŀƳǇƭƛƴƎΣ ǊŜǎƻƭǳǘƛƻƴΣ ǊŜǉǳƛǊƛƴƎ ŀŘƧǳǎǘƳŜƴǘǎΣ ŎƻǊǊŜŎǘƛƻƴǎ Χ ŀƴŘ 

always correspond to a partial view of the climate systems. One strategy for taking advantage of these 

measurements consists in comparing them with numerical simulation outputs that give a more global 

context. Another strategy consists of simultaneously collecting many different types of data to better 

understand processes. Finally, innovative instruments and methods are required to access new 

measurements that help to characterize climate changes and constrain models. Preliminary tasks consist of 

identifying, collecting, qualifying, correcting, coupling, and formatting these series to insure a better use of 

these data with models. The attribution to climate changes on long-term series of measurements as well as 

numerical simulations requires both sophisticated statistical analyses. The L-IPSL LABEX proposes to 

complement and insure a better coordination with the thematic national data centers like ETHER or ICARE, 

respectively for atmospheric and aerosol composition respectively. IPSL teams already collect a lot of data 

that are not easy to use for evaluate models. IPSL has setup the ESPRI structure for coordinating data 

handling for both observations and model outputs (Prodiguer-CMIP5 project). The expertise on innovative 

techniques can be further increase with a better coordination across the LABEX partners.  

One of the main goals will be to provide accurate reference observations available for direct observations 

with numerical models and associated statistical analyses. For such purpose, new innovative measurements 

and data series analyses will be developed. One example is the use of water isotopes to compare model 

outputs with field measurements and/or paleo-proxies through proxy-forward models. 

Contribution to the mid-term key issues 

Action 1: Water stable isotopes database and working groupe 

Water isotope ratios in rainfall and paleo-proxies (ice, carbonates, organic molecules) provide information 

about the history and circumstances of water precipitation  (transfer, phase change, temperature, 

convection, precipitation, evaporaton). This is complex but useful information for understanding 

atmospheric, continental and oceanic cycling of water for both actual measurements and paleo-climate 

archives. While isotopes are already include in the IPSL Earth model, this LABEX action is a good 

opportunity to compare model and observations. Two tasks are proposed:  

- The first one consists in collecting existing 180, 170 and D data series in a database to allow direct 



V6-04/10 /2013  

 

36 

comparisons with model outputs in the framework of CMIP5/PMIP3. This action may concern the 

instrumental series, the most recent (last centuries) proxy-Řŀǘŀ όǘǊŜŜ ǊƛƴƎǎΣ ǎǇŜƭŜƻǘƘŜƳǎΣΧύΣ ǘƘŜ ōŜǎǘ 

continuous older records and those centered on CMIP5 periods 6k and 21k. This database will be 

developed in coordination with the IPSL data management team (ESPRI). 

The second task consists of forming a specific working group, on water isotopes in a first stage, then other 

isotopes might be included, with the objective to start the building of the database, to promote and 

improve methodologies (reports, courses), the model/observations comparisons, to promote the data base 

use in L-IPSL WP actions and to design campaigns using Picarro spectrometers and other measurements 

dedicated to water cycle investigation, in different domains.  

Resources needed: funding for organizing a workshop 

Action 2: Climate data availability and statistical analyses for climate attribution 

Time series of both numerical experiments and direct observations include a large inter-annual variability. 

For future projections based on past data, and for the attribution, it is important to be able to analyze the 

variability and identify their causes. Available data need to be identified and shared. This can be done 

ǘƘǊƻǳƎƘ ŀ άŎƭƛƳŀǘŜ ǇƻǊǘŀƭέ ƛƴŘŜȄƛƴƎ ǘƘŜ Ŏƻƴǘact people and the archived database. A demonstrator that 

could be used for many other data sets will be soon available. Sophisticated and robust statistic methods 

need to be developed. The relative reduction of the ground temperature increase observed during the last 

decade or the solar signature could be good candidate for such investigations. Such a group already exists 

within IPSL: SAMA. Within the LABEX, it is proposed to organize dedicated workshops to share the expertise 

and present some of the challenges corresponding to specific LABEX issues. This action will be coordinated 

with WP2. 

Resources needed: funding for organizing a workshop. 

Action 3: Arctic data portal 

A data portal linking existing observational datasets at high northern latitudes leading will be created to 

add value in terms of new data analyses and model developments and which would also be useful for the 

IPSL global modeling community. The LABEX Arctic data portal will be complementary to and builds on/ 

contributes to other national efforts. In particular, this initiative would be carried out in collaboration with 

the OVSQ Arctic Network and will use existing data infrastructure ESPRI. Sources of data from other 

institutes need to be identified and direct links provided in the portal. This action also belongs to WP1 and 

оΦ ¢ƘŜ ά/ƘŀƴǘƛŜǊ !ǊŎǘƛǉǳŜέ ǇǊƻǎǇŜŎǘƛǾŜ ǿŀǎ ŀ ƎƻƻŘ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǇŀǊǘƴŜǊǎΦ ! ƳŜŜǘƛƴƎ 

is planned to discuss, among the Labex partners, the collaborative work including the links between 

observations and modeling studies. The process of hiring a postdoc fellow to carry out this action is on-

going.  

Resources needed: funding for organizing a workshop, invite a senior researcher working on coupled issues 

related to Arctic climate change and evaluation of climate model performance in this region. 
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Action 4: Lidar strategy 

IPSL has developed a strong expertise in lidar technology. Many applications for ground network, onboard 

planes, and from space, are envisioned. All these proposed instruments are different but are using similar 

expertise. To conduct an optimal development of the future innovative instruments, dedicated workshops 

have been held and will continue. A strategic document has been written. A powerful 3-wavelengths lidar 

to measure the aerosol size distribution from ground to the tropopause was designed and funding partners 

identified. The next project will concern the water vapor airborne lidar. This action will be coordinated with 

WP3. Within the LABEX, attention will be paid to GES observations. This action will be coordinated with 

WP1. 

Resources needed: invited senior researcher expert in lidar and other waper vapor techniques 

Action 5: development and shared use of analytic platforms 

Climate change research will benefit from the coordinated use of the existing platforms.  

- Most of the IPSL laboratories benefit from their location in or around Paris to develop observations 

related to air composition. The large spread of their implantation at different locations provides a valuable 

network that needs to be coordinated. This will enable the study of local emissions in the Paris megapole 

on regional air quality and global atmospheric composition. 

- Another area concerns analytical laboratory instrumentation within L-IPSL laboratories. The build-up of 

such coordination, for instance in LSCE and IDES, has started and was supported within the initial phase of 

LABEX. The LABEX will help to further develop shared use of these platforms within LABEX laboratories, and 

to coordinate efforts with other instruments in other laboratories. 

Resources needed: invited senior researcher expert in air quality 

Links to other projects 

The isotope working group will benefit from the ongoing experience of Wsibiso project 

(combination of satellite measurements, FTIR, Picarro and GCM outputs for Siberian region ς J. 

Jouzel). The introduction of water isotopes in the Oceanic Model is being realised through the Past 

4 Future project (J.C. Dutay). The group is also involved in the ISOTROPIC ANR project, designed to 

better understand water cycle and related coupled modeling uncertainties through water vapor 

isotope measurements. The Arctic data portal work at L-IPSL will be linked to national efforts 

related to the Chantier Arctique and to international data catalogs. 
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Á Transverse Work Package 3: Assessment of uncertainty in climate diagnostics 

and projections 

Main objectives and strategy 

The objective of this transverse work package it to strengthen strategies and methodologies across the 

different WP for assessing the uncertainties associated to climate diagnostics and projections.  The work is 

divided into two major tasks. The first one will make use of scientific expertise developed in the different 

WP to improve the characterisation of the cascade of uncertainties from the climate forcings to the 

regional climate response focussing on model skill and the understanding of model uncertainties. The 

second will provide the scientific ground, climate indicators and methods that are needed to characterise 

the uncertainties in the different model outputs and to evaluate climate indicators that are used in impact 

or adaptation studies. New scientific developments are needed to achieves these goals and the outcome of 

this TWP will be of direct use to define the innovation and expertise transfer strategy related to the 

dissemination of key results on climate change and variability.  

This requires to:  

1) gather the key analyses and methods used to characterise the uncertainties in the different WPs; 

2) develop a common expertise to qualify and quantify the uncertainties considering the different sources 

of errors inherent to model structure, experimental protocols used to run climate simulations, downscaling 

strategies or statistical analyses; 

3) offer a forum to discuss model evaluation considering both large scale and regional scale simulations, 

including specific targets on user oriented questions.  

In the long term this will provide: 

- A quality assessment of the IPSL climate projections considering large scale and regional simulations 

(linl with WP2 and WP3, TW1 and TW2)  

- A suite of key diagnostics and examples  to qualify, quantify and understand model uncertainties, 

including a focus on variables of interest for impact studies and adaptation (all WP and TW1) 

- A documented catalog of methods to assess model results depending of the scientific objectives 

(WP2, WP4)  

- An analyses of the sources of uncertainties of the suite of climate indicators computed from  climate 

simulations or from impact models (link with WP4)  that will be distributed and used  to characterize 

the impact of climate change on the environment of society  

Contribution to the mid-term key issues 

For the next two years the focus will be on the characterization of model performances and uncertainties in 

the different analyses performed along the 5 major issues identified to be the major mid-term focus of the 

LABEX.  
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Action 1: Development of new methodologies using multi-model ensembles 

Several gaps have already been identified in the IPSL community concerning the use of different types of 

model ensembles.  A first action will be to share the different practices across the work packages. This also 

includes the specific analyses of model ensembles needed for decadal prediction as part of WP2. There is 

thus a need to organize specific seminars and internal workshops for large scale diffusion and common 

development of new methodologies.  

Reporting on this action will be done in the next action plan (no LABEX funding yet). 

Action 2: Gather key diagnostics for model evaluation 

Model evaluation is a key component of the estimation of uncertainties. An objective is to gather the key 

diagnostics that are used in the different work packages so as to build a suite of evaluation tools that can 

be used to assess different aspects of the climate system. This task is common with similar activities in 

TW1. TW3 will in addition, contribute to the transfer of expertise that needed to be provided with the 

model results as part of the IPSL model results distribution strategy.  

Reporting on this action will be done in the next action plan (no LABEX funding yet). 

Action 3: Identify and diffuse best practices and statistics 

Statistical methods play a key role in climate analyses to isolate modes of variability or extreme events, or 

in downscaling and corrections of model output to be used in impact studies. This activity is spread in 

different projects and an objective of TW3 will be to organize the return of expertise and the diffusion of 

the best practices across the WP.  This will be done in collaboration with all the WPs. Key topics to be 

discussed across the work packages will be defined with the help of the research committee.  A first priority 

will be given to downscaling methods and on methods used to isolate and correct model biases.  

Reporting on this action will be done in the next action plan (no LABEX funding yet). 

Action 4: Estimate and understand uncertainties in key climate indicators 

The growing use of model simulations for impact studies or the development of adaptation strategies 

requires new developments in the way model results are provided to the other communities and in the 

presentation and scientific discussion of the different uncertainties. The production of climate indicators in 

WP4 will serve as examples on which specific assessment of uncertainties will be performed. Cross meeting 

will be organized between WP2, WP3 and WP4 to discuss uncertainties at the regional level and to 

specifically assess how model reproduce the key indicators that will be developed in WP4. This will be 

achieved through a post-doc position open, coordinated with WP3 and WP4.   

This action is conducted jointly with WP4. A 2-year post-doc was hired in Spring 2013. 

Action 5: Assess the different sources of uncertainties 

Clear assessments of the results that are provided to other communities are needed.  However it is difficult 

to find its way in the numerous sources of uncertainties, their characterization and their impact on the final 



V6-04/10 /2013  

 

40 

result. In a first step TW3 will foster the synthesis of ongoing work and prepare a work plan concerning the 

different scientific action needed to tackle these new subjects. This will be done through the participation 

of IPSL members to different international and national projects and meeting and the organization of small 

IPSL workshops.  The first year will be used to establish the catalogue of key emerging scientific questions 

on these topics and the level of implication of IPSL LABEX.  

Reporting on this action will be done in the next action plan (no LABEX funding yet). 

Links to other projects 

IPSL members are already involved in European or national projects in which some of the points listed 

above are developed. The value added of TW3 would be to organize the return of expertise of these 

projects and to propose more perennial activity.  It will also help to identify questions and results that will 

further benefits from a transfer of expertise as part as the labex valorization strategy. Interactions with IS-

ENE EU e-infrastructure and DRIAS project for the understanding of user needs and the identification of 

gaps in research activities. 

 

2.4 Research: Provisional Budget  for the mid -term  

The LABEX budget is proposed on a yearly basis with a 2-year perspective. This is illustrated in the figure 

below. Projects that are mature have a proposed budget in the 2012 mid-term action plan, to be decided 

before July 2012. Less mature projects requiring a few months of brain storming (during Fall 2012 and 

winter 2012/2013) and have an envisaged budget here. A new research budget proposition will be made in 

Spring 2013. Projects envisaged for starting in 2013 can be matured and will be budgeted in the 2013 

action plan. 
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The 2012 action plan included a budget of 

¶ олΣллл ŜǳǊƻǎ ŦƻǊ ŀƴƛƳŀǘƛƻƴΣ ƛƴǘŜǊƴŀƭ ǿƻǊƪǎƘƻǇǎ ŜǘŎΧ ŦƻǊ ǘƘŜ {ŜǇ нлмн ς Aug 2013 period 

¶ 525,000 euros for research actions. The nature of expenses mostly consists in salaries (post docs, 

ingeneers) and invitations (travel and stay). 

¶ An indicative budget of 245,000 euros for actions to be decided in Spring 2013 was envisaged. The 

proposed budget is 310,000 euros is actually proposed. It also includes 30,000 euros for animation 

and workshops. 

The table below summarizes the proposed funding for mature actions for the mid-term research action 

plan. Actions proposed for funding (orange lines when decided in 2012 and blue when proposed in 2013) 

are distinguished. 
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Proposed funding and laboratories involved 
Dates / 

schedule 
WPs 

Mid-term 
Issue 

Proposed 
budget in 

2012 

Proposed 
budget in 

2013 

1 Year post-doc for the development of a data 
base on Water Isotopes IDES/LMD/LOCEAN/LSCE 

Jan --> Dec 
2013 

TWP2/WP5 Issue 1 45   

1 Year post-doc for the development of multi-
archive, integrated age models. 
IDES/LOCEAN/LSCE 

Mid 2013 --
> Mid 2014 

WP5 Issue 1 45   

2 Year post-doc to study the role of volcanism in 
the last millenium LATMOS/LMD/LOCEAN/LSCE 

2013 and 
2014 

WP2-WP5 Issue 1 90   

2 Year post-doc to study the changes in the C 
transfer between land and ocean in the Arctic 
region LOCEAN/LSCE/SISYPHE 

2013 
WP1-WP3-
WP4 

Issue 2 
and 4 

90   

1 Year Engineer to develop the Arctic data portal 
ALL 

2013 TWP2-WP3 Issue 4 45   

Iinvitation of expert for the development of time 
of emergence indicators LMD/LOCEAN 

2013 WP2 
Issue 5 
and Issue 
1 

15   

2 Years post-doc development and evaluation of 
indicators ALL 

2013 and 
2014 

WP4+WP3-
TWP3 

Issue 5 
and Issue 
3 

90   

2 years engineer model to facilitate model results 
analysis and to set up new IPSL-model 
configurations 

2013 and 
2014 

TWP1 
Issue 
1,2,3,5 

90   

Invitation of an expert on cycles interactions 2013 WP1 Issue 2 15   

Workshops and animation 2012-2013 

 
All All 30 

 1 Year post-doc on Grand Challenge issues on 
LGM and future climate sensitivity, and paleo-
cloud workshop 

2013 and 
2014 

WP2 Issue 1   50+10=60 

Invitation of Scientists in the framework of the 
WCRP Grand Challenge 

2013 and 
2014 

WP2 Issue 1   20 

2 Year post-doc regional modeling of the 
intermediate scales in West Africa, and cloudς
circulation feedbacks WCRP GC on climate 
sensitivity 

2014 ς 
2015 

WP2-WP3 
Issue 1 
and 3 

  100 

Visit of scientists on water vapor observation 
over the Arctic region and on PBL (SIRTA) 

2014 WP3 
Issue 3 
and 4 

 15+5=20 

1 year post-doc (co-funded LABEX MER) 2014 WP1 Issue 2   25 

1 year post-doc support to IPSL model 
development and tuning 

End 2013 - 
End 2014 

TWP1 
Issue 
1,2,3,5 

  55 

Workshops, animation for 2013-2014         30 

Total       555 310 
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3. Innovation and expertise transfer  

 

Climate research teams ς and in particular IPSL ς have built scientific knowledge and technical tools that is 

transferable beyond the sole realm of research. A stronger and more integrated link between climate 

science and society is therefore required to build this transfer.  This will steer employment for students, 

further use of IPSL science in many domains, and new scientific questions, sometimes fundamental from 

downstream applications. The L-IPSL needs to design an adequate strategy to spread climate knowledge 

and the associated tools and services, so that (1) it makes sure that its evolving expertise and the 

associated uncertainties and limitations, are fully taken into account, but also that (2) dedicated new 

structures are set up to provide the necessary help to confront a huge demand which is well beyond the 

capacity of L-IPSL alone. This strategy requires involvement of the scientists. 

The capacity of L-IPSL to transfer knowledge and innovation concerns several domains: 

ω Innovative instrumentation for environment observation and monitoring; 

ω LƴƴƻǾŀǘƛǾŜ ƳƻŘŜƭƛƴƎ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘ ǇǊŜŘƛŎǘƛƻƴΤ 

ω 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ŎƭƛƳŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ǳƴŎŜǊǘŀƛƴǘƛŜǎΤ 

ω !ŘǾŀƴŎŜŘ ƳŀǘƘŜƳŀǘƛŎŀƭ όŦƻǊ ŜȄŀƳǇƭŜ ǎǘŀǘƛǎtical) methods to combine observations and model results 

for monitoring, forecasting; downscaling or uncertainty assessment. 

In each case, a specific strategy for innovation and the creation a value is needed. The strategy of the L-IPSL 

will be twofold: 

¶ to develop autonomous initiatives, relying on its strengths, or those of its sponsors to develop 

training programs with the universities or communication actions toward the public ; 

¶ to develop a stronger partnership with industries and SMEs and use them as vectors of Knowledge 

transfer, in particular through non-academic partners.  

 

3.1 Innovative Instrumentation   

L-IPSL scientific priorities concerning the monitoring of climate require the development of instrumentation 

for all possible platforms: ground based, airborne, within the ocean, from balloons or ships, from space 

missions. The observational strategy implies to monitor key parameters on the long term, with multiple 

parameters being observed and analyzed at collocated instrumental sites.  The continuous development of 

innovative instruments and analyses is absolutely necessary to calibrate the measurement networks, 

increase their reliability. This part will be addressed by TWP2. It naturally leads to a transfer toward SMEs 

or larger companies. This transfer is necessary for long-term climate monitoring, which require 

development and operations of series of identical instruments, with operator institutions that are not 
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necessarily within research teams. 

The figures present a few of major instrumental L-IPSL facilities, lidars, mass spectrometers, as an example 

of past IPSL instrumental use or development: 

  

Based on developments of prototypes by research laboratories, transfer of knowledge is necessary to 

ensure this long-term observing strategy. The objectives of L-IPSL will be to transfer a few instruments or 

part of instruments or innovative algorithms or methods. 

 In the action plans for the first 3 years, one of the task will be: 

¶ to choose the instruments which could be transferred to industry.  First of all, the criteria of our 

choices have to be defined.  A selected strategy for the most mature instruments (lidars, analytic 

plate-forms..) will be defined taking  in to account in particular the results of the working group of 

the technical directors of the laboratories. to further develop strong existing links with industrial 

partners, a network of SMEs and Public agencies.  In the framework of the L-IPSL,  we will reinforce 

or organize relationships by building a network and built procedure oƴ ŜȄǇŜǊǘƛǎŜκ άŀŘǾƛǎƻǊȅ ŦƻǊ 

instrumentation, algorithms for SME , industrial companies. The l-IPSL will also implement tools to 

help researchers to find financial supports ( ANR ,SESAME, Kic CLimat). 

In 2012 2013, L-IPSL activities have been the following: 

¶ Lidar instruments: L-IPSL will help the development of new generation for aerosols and H2O lidars. 

This is a Common action with TW2. The strategy will be from one side to start a new innovative lidar 

system development for the atmospheric water vapor measurement with several objectives:  answer 

to research, on a middle term a transfer to industry to answer to the requirement of continuous 

observations both for operational network and research climate observatories). On the other hand, 

within two years, high performances multispectral lidar observations will be performed continuously 

as long term observations. 

¶ An innovative instrumentation committee has been implemented. The first meeting  allowed to have 

an  panorama of IPSL activities.  The type of activities could be splinted in instrumentation, codes and 

 



V6-04/10 /2013  

 

45 

algorithms. In 2014, the committee will   decided for each type of activities those which could be 

transferred to industry for benefit of IPSL. Business studied will be planned. 

 

3.2 Modeling and innovative methods  

For modeling applications, the general strategy of L-IPSL will be to favor the use of its codes through open 

access, and help develop specific applications with SMEs, agencies and other industrial partners, through 

specific pilot projects whose products could be spread or commercialized. These specific applications will 

then be spread in a commercial mode for users via the SMEs and industrial partners. The offer of service 

concerning model studies should not concern the codes and the data bases only, but also the transfer of 

information and expertise for an optimized use. This will be favored by the organization of a user 

community (involving other academic laboratories, industries, SME or public decision makers), that will also 

use by themselves some of the offline components or impact models, thus providing incentive for an easier 

access to simulations, more explicit documentation. 

 

3.3 Distributing the results of climate r esearch, projections  and their 

uncertainties : climate services  

Distributing the results of climate research and specifically climate projections for adaptation needs 

constitutes a new mission for institutes such as IPSL. This distribution is now an international task, in 

particular through the IS-ENES / IS-ENES2 projects. Data produced by the CMIP5 and CORDEX experiments 

amounts are huge (1 Petabyte for the sole IPSL model in preparation of the next IPCC AR5 report). The 

complexity of the task should grow by one order of magnitude every 5 years. Distribution uses standardized 

international technologies, because the international community is evolving from the use of a central 

facility to the development of an International distributed database, for which IPSL will be a distribution 

node. 

In 2012-2013, a strategic ŎƻƳƳƛǘǘŜŜ ŦƻǊ ŎƭƛƳŀǘŜ ǎŜǊǾƛŎŜǎ όάŎŜƭƭǳƭŜ ŘŜ Ƴƻōƛƭƛǎŀǘƛƻƴ ǇƻǳǊ ƭΩƛƴŦƻǊƳŀǘƛƻƴ 

ŎƭƛƳŀǘƛǉǳŜέύ ǿŀǎ ǎŜǘ ǳǇΦ Lǘ Ƙŀǎ developed a climate service strategy (see draft version in Appendix 2), 

designed to be coordinated at the national level with METEO-FRANCE and CERFACS, and at the 

international level through the participation to a network of European climate services and various 

COPERNICUS projects. The strategy relies on four mandatory components of a climate service: 

¶ Climate projection data distribution, including uncertainties 

¶ Access to expertise  

¶ Development of prototype projects with users and SMEs 

¶ Development of methods, tools and softwares 

Data distribution will be done in particular through the development, in coordination with Meteo-France, 

of the two data portals DRIAS and PRODIGUER, together with other institutional partners. The coordinated 

services that could be offered (the national strategy is still under development) by the two portals are: 
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¶ DRIAS, lead by Meteo-France, will address national issues and a large variety of users with refined 

climate projections over France 

¶ PRODIGUER, lead by IPSL, will address global to regional issues, with a more research-oriented 

ŀǇǇǊƻŀŎƘΣ ƛƴŎƭǳŘƛƴƎ ŀƴ άŀƴŀƭȅǎƛǎ ǎŜǊǾƛŎŜέ, allowing access to a computing power, where users could 

develop their own analyses of climate projections. 

The L-IPSL will feed the DRIAS portal by developing and using downscaling techniques in order to produce 

climate projections at the scale of the French territory. 

The main elements of the strategy can be summarized as: 

¶ Strengthen the PRODIGUER portal so it can face the growing demand on climate data: This will be 

done using existing resources and through the hiring of an engineer with INSU funding 

¶ Collect information on all existing L-IPSL projects and software with climate services objectives and 

developing a specific IPSL portal on climate services projects: This will be done using existing 

resources. 

¶ Construct national-scale downscaled new data sets from CORDEX and/or CMIP5 to feed the DRIAS 

portal: ¢Ƙƛǎ ǿƛƭƭ ōŜ ŘƻƴŜ ƛƴ ǎǳǇǇƻǊǘ ƻŦ ǘƘŜ ǳǇŘŀǘŜ ƻŦ ǘƘŜ άaƛǎǎƛƻƴ WƻǳȊŜƭ ǊŜǇƻǊǘέ ŀƴŘ ŦǊƻƳ a9559 

funding. A post-doc is being hired for this. 

¶ Construct several added-value reference data sets (bias corrected data, indicators): This will be 

done using existing resources and LABEX resources starting in 2014. 

¶ Develop a few starter projects with SMEs: This will be done through a call for small projects in 

2013, with LABEX funding and co-funding. 

In addition, the way L-IPSL and international climate and indicator data for adaptation services could be 

distributed will be discussed and defined within the new Climate KiC project Climate Data Factory. This 

project will help design such a service and define IP rules and potential market. 

The involvement of researchers, engineers in this climate service approach and the strategy for the access 

to expertise will be defined through discussions in several meetings at the L-IPSL and national levels. 

There are currently several programs developing interdisciplinary projects (GIS Climat Environnement-

{ƻŎƛŞǘŞΣ DL//Σ /ƭƛƳŀǘŜ Yƛ/Σ Ctт ǇǊƻƧŜŎǘǎΣ Χύ ŦƻǊ ǇǊƻǘƻǘȅǇŜ ǳǎŜ ƻŦ ŎƭƛƳŀǘŜ ǎŜǊǾƛŎŜǎΦ At European level, a 

particular link to the IS-ENES project and related data portals will be set up. Copernicus projects CLIPC and 

EUCLEIA will help design pre-operational climate-change services on climate data and extreme events 

interpretation and attribution. New ways of supporting such actions may be discussed at the national level, 

within the strategy that will take place in the framework of the Alliance ALLENVI. 

 

3.4 Budget  

The initial budget for 2012 was dedicated to support: 

¶ άŎƘŀǊƎŞ ŘΩŀŦŦŀƛǊŜά ǘƻ ƛƴƛǘƛŀǘŜ ǾŀƭƻǊƛǎŀǘƛƻƴ 

¶ Lidar instrumentation 
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¶ Informatic equipement to reinforce IPSL network and climate data storage 

¶ Support to data analysis  

To implement the action plan 2013 ς нлмпΣ ŀ ǇǊƻǾƛǎƛƻƴŀƭ ōǳŘƎŜǘ ƻŦ нтслллϵ Ƙŀǎ ōŜŜƴ ŘŜŎƛŘŜŘ. The table 

below summarizes the initial funding for 2012 and the proposed funding for 2013-2014 

 

 

 

  



V6-04/10 /2013  

 

48 

4. Education and Training  

 

4.1 Main objectives and strategy  

During the next decade, the needs for education and training on environmental changes should increase 

largely, because political and economic decisions will have to take global changes into account from global 

to local scales. This will concern all aspects of our socio-economic system, from citizens to governments, 

from start-up initiatives to international companies. New opportunities of careers will appear, the skills for 

existing jobs will be modified by environmental policies and training all along the professional life will 

become a more critical issue. Teaching on climate has developed since 20 years in close relationship with 

research activities. It has reached a good maturity, making possible and necessary its spread beyond the 

research community through projects of reference textbooks, e-learning modules, and collaborative 

websites. At the same time, the fast expansion of the international dimension of research and education, 

with a constant motion of students and post-docs between the major laboratories around the world, is also 

an element to add in the education equation. The various master degrees existing on climate issues in Ile de 

France must improve their coordination and be more visible for French students but also for foreign 

students. 

The objective of L-IPSL, in a very active education and training ecosystem around Paris, is to provide and 

improve the bridges between the continuously evolving science developed in the research par of L-IPSL, the 

multi-actor higher-education system (universities, grandes écolesΣ ΧύΣ ŀƴŘ ǘƘŜ ƛƴŎǊŜŀǎƛƴƎ ŘŜƳŀƴŘ ƻŦ 

knowledge about climate issues from various sectors of the society.  

 

4.2 Work Axes  

The above general objectives are organized in five axes for the 2013-14 time period, defined and animated 

by the education committee of L-IPSL, formed by one professor or assistant professor per partner of the L-

IPSL:  

Á Axis 1: Improvement of the graduate level education on climate in Ile de France 

A label for master education on climate: In phase with the plans quinquennaux of the universities, the 

education committee propose the development of a Climate path through masters of the L-IPSL partners 

with a joint knowledge base and skills that all graduate students studying climate should have. A label is 

proposed validating (1) a minimum knowledge of climate sciences and (2) minimum skills on observing and 

modelling the climate system. The former will be assessed through identified teaching modules, either 

specially developed for L-IPSL, or existing in master degrees. The latter will be based on lab/field works 

organized in the different observing and modelling platform of L-IPSL. This label is an opportunity to 

progress towards a (necessary) harmonisation of the offer of master degrees on climate sciences in Ile de 

France and to launch a reflexion to make them more attractive for students in France but also for foreign 
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French-speaking students worldwide.  

An integrated Web platform for information and orientation: A WEB platform is being developed, to 

present the education offer on climate and environment in Ile de France. This platform will inform and 

guide students towards the best pathways based on their interests and their targeted jobs and skills. It is 

developed in partnership with PRES UniverSud-Paris and with the support of a contractual assistant hired 

by L-IPSL to gather and organize information. The originality of the platform is the search engine specifically 

developed to sort masters depending on keywords chosen by the students and including skills, types of 

jobs, themes or disciplines to study, for instance. The WEB platform should be released at the end of 2013/ 

early 2014. 

Á Axis 2 :  Promotion of practical training on climate sciences 

Support to lab and field works: Linked with the objectives of axis 1, labex L-IPSL will support the creation 

and improvement of the offer of lab and field works proposed by licence and master programs on climate 

and environment in Ile de France. This covers lab works (TPs), field work (e.g.  students at sea, weeks at 

observatoire de Haute ProvenceΣ Χύ This practical approach to climate sciences is very attractive for 

students. It also allows training students on classical experimental and modelling techniques 

(sprectrometry, chromatography, optical methods, programming, data analysis sampling of soils waters and 

ŀƛǊΣ Χύ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŦǳƭ ŦƻǊ ǘƘŜƳ ǿƘŀǘŜǾŜǊ ƛǎ ǘƘŜƛǊ ŦǳǘǳǊŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ƭƛŦŜΦ ! ǎǘŀǘǳǎ ƻŦ ŜȄƛǎǘƛƴƎ ƭŀō ŀƴŘ field 

works proposed in the different masters has started. 

Support for student projects: Students having a project to realise during their master can benefit of a 

support from L-IPSL. Projects can imply bibliography search, measurements, modelling or a mixing of the 

three. Under-graduated students can also benefit of this support if the subject of their project is linked with 

climate and environment. 

Á Axis 3 :  Professional insertion and training 

Development of training modules for professionals: one objective of this task is to develop training 

modules about climate and environment dedicated to professionals needing minimum knowledge and skills 

about the different topics treated within L-IPSL. Three modules are in the process to be created: one on air 

pollution, one on water pollution, and one on climate change and its impacts, linked with the release of the 

IPCC AR5 in autumn 2013. We also answer to requests from industrials on dedicated training sessions for 

their employees. We work with the CNRS professional training group to define our program and also with 

similar services in universities.  

Improvement and diversification of professional insertion of graduated students: One aim of this axis is to 

create closer links between students and their potential employers including academic and non-academic 

ones. The promotion of our master programs will be organized for services of human resources in private 

companies, which could potentially hire the graduate students of L-IPSL partners. Their needs will also feed 

our reflexion to design the offer of formation within L-IPSL in order to better prepare students to future 

jobs in the climate domain. Contacts have started and will be continued in this direction in 2014. 
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Axis 4 :  Development of e-learning 

Finalizing on-going e-learning projects: Developing e-learning content is important both as a complement 

to presential teaching and as a tool to largely diffuse training programs on climate sciences. Several on 

going projects have been identified and their finalisation is funded by L-IPSL: 

- An online module on climate system seen from the point of view of observations and data analysis, 

with a very broad targeted public. 

- An online module (e-climat : http://broceliande.kerbabel.net/?q=E-Climat) presenting a global view 

on climate system and on climate change, targeted public being any person with a bachelor in 

sciences. 

- The Web site άƭŜ ŎƭƛƳŀǘ Ŝƴ ǉǳŜǎǘƛƻƴǎέ a series of questions linked to climate and climate change, 

answered and signed by scientists with different level of complexity depending on the targeted 

audience (from large public to specialist).  

Pushing for new e-learning projects: L-IPSL also decided to provide leverage funds to start new projects:  

- an online module on the impacts of climate change on marine and continental ecosystems, dedicated 

to a broad public. 

- an international master2 on climate change and its environmental, social, political and economical 

implications. This project (in collaboration with Lille school of journalism, ESJ) aims to provide 

journalists and communicating people with the scientific notions and the critical skills required to put 

into perspective climate change in current affairs concerning the society. 

This axis will take benefit of the videoconfering systems funded and installed by L-IPSL in the different sites 

of the L-IPSL partners. 

Á Axis 5: Asserting a discipline through the diffusion of teaching and 

communication material 

After more than 20 years of development, academic teaching about climate sciences has now reached 

maturity, which needs to be consolidated to play its full role as part of global change education. We 

propose to initiate a series of reference textbooks, online material, gathering and synthetizing the existing 

knowledge and skills existing among L-IPSL partners about climate sciences. An editor will be chosen and an 

e-learning framework chosen to perform these developments, which will be encouraged and supervised by 

the education committee with the support of a contractual assistant hired by L-IPSL. Thematic schools will 

be funded and/or proposed and/or advertised to complement existing offer at a national level. This axis has 

already support to some summer schools and will start to develop its own activities in the second half of 

2013. 

 

  

http://broceliande.kerbabel.net/?q=E-Climat
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4.3 Mid and long term objectives  

The education committee, with the support of education assistants will:  

¶ define the label for graduate education on climate sciences 

¶ prepare a joint text for plans quinquennaux of universities at master level 

¶ international networking to develop links with foreign partners for student exchange 

¶ define and coordinate the development of a Web site dedicated to all L-IPSL education actions 

¶ ŦƛƴŀƭƛȊŜ ǘƘŜ ²Ŝō {ƛǘŜ ƴŀƳŜŘ άƭŜ ŎƭƛƳŀǘ Ŝƴ ǉǳŜǎǘƛƻƴǎέ 

¶ propose and coordinate the first actions about e-learning. 

¶ propose and coordinate the first actions on professional training and insertion 

Training the trainers will allow to largely increase the impact of the transferred knowledge and skills. The L-

IPSL education label will give more opportunities to students in their professional life. 

The success of these five educational objectives will be assessed through a set of visible deliverables. 

Within 10 years L-IPSL aims : 

¶ to improve the national and international visibility of L-IPSL universities and Grandes Ecoles with 

more international students in the masters, renewed and harmonized contents, completed by 

regular attractive international thematic schools proposed or supported by L-IPSL; 

¶ to have a collection of consolidated teaching resources dedicated to a quantitative description of the 

ά9ŀǊǘƘ ǎȅǎǘŜƳ ǎŎƛŜƴŎŜǎέ ŀǾŀƛƭŀōƭŜ ƛƴ ǾŀǊƛƻǳǎ ŦƻǊƳŀǘǎ Υ Ŝ-learning modules and full programs, 

textbooƪǎΣ ǿŜō ǎƛǘŜΣ ǘǊŀƛƴƛƴƎ ƳƻŘǳƭŜǎ ŦƻǊ ƛƴŦƭǳŜƴŎŜǊǎ ŀƴŘ ǘǊŀƛƴŜǊǎΣ Χ Τ 

¶ to have closer links and more opportunities in terms of jobs for graduate students, by improving the 

links with non-academic companies and local authorities. 

 

4.4 Budget   

RECETTES Colonne1 DEPENSES Colonne2 

NOM MONTANT NOM MONTANT 

Subvention L-
IPSL 150000 Salaires CDD 53202 

    CDD ingénieure pédagogique (Axe 4)  42421 

    CDD ingénieure pédagogique (Axe 3)  10781 

    Equipement 77869 

    Réseau Ethernet (Axe 1 & 4) 27000 

    Vidéoconférence (Axe 1 & 4) 49959 

    Fonctionnement/Actions 34385 

    Missions ESJ (Axe 3 & 4) 2011 

    Soutien IPICS (Axe 5) 1500 

    Soutien formation LMDZ (Axe 1 & 2) 1700 

    Site WEB le climat en questions (Axe 1) 24425 

    Soutien université à la mer (Axe 5) 4749 

TOTAL 150000 TOTAL 164073 

Différentiel 14073     
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Appendix A  : L-IPSL LABEX 

initial programs report  

 

Research Actions 

June 2013 
 

In the initial phase (2011 ς early 2013), the LABEX research program focused on actions that could 

both be developed rapidly and satisfy the objectives of the LABEX. Three types of actions were 

proposed, on the basis of responses to internal calls. These actions are summarized below. 

¶ Invitations of foreign scientists to L-IPSL laboratories for a short period of time (0-6 months: 
seven scientists were invited, gave seminars and participated to the definition of new 
projects with several laboratories of L-IPSL. The main actions are reported in the following; 

¶ Projects integrating IPSL laboratories with one of the new LABEX partners (IDES and 
SISYPHE): 2 projects at IDES and 3 projects at SISYPHE, designed to build new or to 
strengthen previous collaborations with IPSL laboratories were conducted and are reported 
in the following; 

¶ Projects strengthening or developing infrastructure resources for the development of the 
LABEX program: the main priorities for common infrastructures in L-IPSL were defined and 
implemented by TWP1 and TWP2, and are reported in the following. 
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Visiting scientists program 
 

 

 

¶ Pr. Steven Clifford 
 

¶ Dr. Amato Evan 
 

¶ Dr. Jerome Fast 
 

¶ Dr. Hema Hachyutan 
 

¶ Dr. Andrew Heymsfield   
 

¶ Dr. Peter Raymond   
 

¶ Dr. Alessandro Tagliabue   
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¶ Pr. Steven Clifford ɀ Lunar and  Planetary Science Institute (Houston, 

USA) 

 
Project Title: ƳƻŘŞƭƛǎŀǘƛƻƴ ŘŜ ƭΩƛƴŦƭǳŜƴŎŜ Řǳ ǊŞŎƘŀǳŦŦŜƳŜƴǘ ŎƭƛƳŀǘƛǉǳŜ ǎǳǊ ƭŀ ǎǘŀōƛƭƛǘŞ ŘŜǎ 
pergélisols terrestres et planétaires. 
Labex sponsor: WP4 
Dates:  (2 months) 
 
 

Á DESCRIPTION OF MAJOR SCIENTIFIC ACCOMPLISHMENTS 

Steven CLIFFORD took part in the development of 2 research programs within the Planetary 

Geomorphology group of IDES (UMR 8148): 

1. Several meetings were done, mostly focused on a new research program about the 
numerical modeling of the climate warming on the stability of terrestrial and planetary 
permafrosts. This typically multi-field program implying S. Clifford and three other 
laboratories partners from the L-IPSL was initiated: 
- IDES: F Costard (DR.), A Saintenoy (MCF), M Biancheri (MCF), L Dupeyrat (MCF) 
- LSCE: CH Grenier (CR), E Mouche (CR) 
- LATMOS: V Ciarletti (Pr), M Dechambre 

 
Following these meetings, it was decided to focus the research on the effect of the pressure exerted 

by the interstitial ice during the formation of the permafrost 

2. New interpretations of the MARSIS mission data (MARSEXPRESS, ESA): application to the 
Northern plain of Mars.  

 

Besides, the visit also helped to strengthen collaborations on planetary science: The aim of this study 

is a pluridisciplinary approach dedicated to the interpretation of radar sounding (Marssis data) focus 

on the northern plains of Mars. That program imply various laboratories labex L-IPSL:( 

geomorphologist from IDES (F. Costard), physicist (S. Clifford), geophysist (V. Ciarletti, Latmos). 

During his stay at Orsay, S. Clifford, together with Mouna PettitJean (M1 student at IDES) and F. 

Costard carried out a GIS showing the correlations between the fluidized ejecta craters, the supposed 

limit of paleo-shorelines and the permittivity values of the Martian ground ice. 

 

 

Á SEMINARS 

¶ The martian cryosphere, July 12, 2012, IDES 

¶ The Climatic and Hydrologic Evolution of Water on Mars, Nov 14, 2012 at LSCE. 
 

 

Á PUBLICATIONS 

Clifford S. F. Costard and M Petitjean, V. Ciarletti, Mouginot J. and Parker T. Widespread 
occurrence of volatile rich ground ice in the Northern Plains of Mars. Icarus, in preparation. 
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¶ Dr. Amato Evan ɀ University of Virginia  

 
Project Title:  Development of a theory for land-ocean-atmosphere coupling on decadal time 
scales 
Labex sponsor: WP3 
Dates:  June 1, 2012 ς May 31, 2013 
 

Á DESCRIPTION OF MAJOR SCIENTIFIC ACCOMPLISHMENTS 

Summertime precipitation over the Sahel region of West Africa varies on a multitude of time scales, 

from synoptic variations in the intensity and location of the rainfall, to the decadal sea-saw of 

ŘǊƻǳƎƘǘ ŀƴŘ άǿŜǘέ ǇŜǊƛƻŘǎΦ hƴ ƭƻƴƎ ǘƛƳŜ ǎŎŀƭŜǎ ƛǘ Ƙŀǎ ƭƻƴƎ ōŜŜƴ ǘƘƻǳƎƘǘ ǘƘŀǘ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ 

meridional gradient of tropical ocean temperature forced changes in the intensity of the monsoon by 

altering regional surface pressure gradients. But on intraseasonal time scales recent work has 

demonstrated that monsoon precipitation is instead highly sensitive to changes in the temperature 

of the Saharan Heat Low; a region of the Sahara Desert exhibiting the highest surface temperatures 

of West Africa. 

The major research result stemming from this 

visit was to reconcile this disconnect between 

the distinct factors thought to be controlling 

Sahelian precipitation by developing a theory 

for monsoon variability that is consistent at all 

time scales. We determined that, via the 

greenhouse effect, small changes in water vapor 

in the atmosphere over the Sahara Desert alter 

the thermodynamic structure of the Saharan 

Heat Low, thereby modifying the monsoon 

circulation and precipitation across the Sahel. 

Interestingly, we also found that as the 

temperature over the heat-low region rises, the 

resultant effect on the regional circulation is to 

advect more moisture into the Sahara, thus 

further warming the Sahara. We established 

ǘƘŀǘ ŀ ά{ŀƘŀǊŀƴ-Water vapor-Advection-

¢ŜƳǇŜǊŀǘǳǊŜέ ό{²!¢ύ ŦŜŜŘōŀŎƪ ƛǎ ǘƘŜ 

fundamental mechanism controlling 

precipitation across the Sahel on long time 

scales, the dynamics of which is consistent with 

the synoptic-scale meteorology of the monsoon. 

We concluded that the role of the ocean and 

meridional gradients in tropical sea surface 

temperatures is to modify the flux of moisture delivered from the tropical Atlantic into the Sahara, 

thereby setting in motion the feedback described above, and explaining the observed correlation 

between ocean temperature and monsoon rainfall. 

 

 

Figure 1. Time series of SHL surface 

temperature. Plotted are mean summertime 

surface temperatures averaged over the 

Saharan heat low from reanalysis and 

observations at Tamanrasset, In Salah, and 

BBM, Algeria. Much of the research visit was 

dedicated to understanding the source and 

implications of this change in tempature. 
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Á TEAMS INTERACTED WITH AT IPSL AND ELSEWHERE 

¶ C. Flamant (LATMOS), S. Janicot (LOCEAN), F. Hourdin (LMD), B. Marticorena (LISA), A. Saci 
(ONM Algérie), Remi Losno (LISA) 
 
 
 

Á SEMINARS 

¶ Water vapour and the Heat Low: A new theory for interannual-decadal scale variability of 
Sahel rainfall. hōǎŜǊǾŀǘƛƻƴǎ Ŝǘ ƳƻŘŞƭƛǎŀǘƛƻƴ ŘŜ ƭΩƘǳƳƛŘƛǘŞ ŀǳ {ŀƘŀǊŀ, Febuary 2013, 
Jussieu. 

¶ Water vapour and the Heat Low: A new theory for interannual-decadal scale variability of 
Sahel rainfall. January 2013, Jussieu. 
 

 

Á PUBLICATIONS 

¶ Evan, A. T., C. Flamant, Lavaysse, C, Kocha, A. Saci, 2013: Water vapor over the Sahara 
Desert and drought in the Sahel. Science, submitted. 

¶ Evan, A. T., C. Flamant, 2013: Land-ocean-atmosphere feedbacks in an idealized model the 
West Africa monsoon. J. Climate, in progress. 

¶ Evan, A. T., L. Dehan, C. Flamant, 2013: The SWAT feedback in a high resolution model of 
West Africa. J. Climate, in progress. 
 

 

Á CONFERENCE PROCEEDINGS 

¶ Evan, A., C. Flamant, C. Lavaysse, C. Kocha, 2013: Water vapour in the Sarahan Heat Low: A 
new theory of interannual to decadal scale variability in the summertime circulation over 
West Africa. EGU General Assembly Conference Abstracts 15, 12262 . 

¶ Evan, A., 2013: On the coupled response of the equatorial Atlantic to West African dust 
outbreaks. EGU General Assembly Conference Abstracts 15, 12337. 
 

 

Á FOLLOW UP ACTIONS 

In addition to publishing new results, the following activities are planned in order to continue to 

develop and test this new theory of monsoon variability on long time scales. 

1. Conduct high-resolution, idealized, numerical experiments over West Africa that are 
designed to test the SWAT hypothesis. These numerical computationally expensive model 
runs are being conducted at the Scripps Institution of Oceanography, with initial results 
expected in five weeks. 

2. Perform low-resolution experiments in a global model of the atmosphere and ocean also 
designed to test the SWAT hypothesis. These experiments will run over a longer time span, 
roughly 30-years, and will include ocean coupling. Collaborators at the University of 
Wisconsin have performed several of these model runs and initial results are expected 
shortly. We are hoping to conduct similar model experiments with the IPSL GCM. 

3. Prepare and submit a proposal for the NSF to further study water vapor over the Sahara 
desert. This work will focus on the synoptic-scale response to changes in water vapor over 
the heat low and will include funding for new instrumentation to be deployed in Algeria, in 
collaboration with ONM.  
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¶ Dr. Jerome Fast ɀ Pacific Northwest National Laboratory, USA  

 
Project Title:  Regional scale modeling of trace gases and aerosols in the Arctic 
Labex sponsor: WP3-TWP2 
Dates:  January 8, 2013 ς March 7, 2013 
 
 

Á DESCRIPTION OF SCIENTIFIC ACCOMPLISHMENTS 

One focus of the research visit was on the role of local pollutant emissions in the Arctic. Jerome Fast 

attended a data workshop associated with the EU ACCESS (Arctic Climate Change, Economy and 

Society) project (see http://www.access-eu.org/) on air pollution impacts in the Arctic, in Germany 

(January 21-22, 2013) to become more acquainted with the 2012 (DLR) aircraft campaign when 

measurements were collected in ship plumes and around oil/gas platforms off the coast of northern 

Norway.  One important modeling issue is being able to simulate the marine boundary layer 

accurately, since this will greatly influence dispersion of plumes of black carbon and other emissions 

from ships and oil platforms.  Alternative boundary layer parameterizations were tested in the WRF 

model to see if one performed better than another and was able to show that the Asymmetric 

Convective Model (ACM) scheme produced more realistic spatial variations in the marine boundary 

layer.  Following discussions with Dr. Jon Pleim (US EPA), the developer of ACM, the code was 

modified so that it could be coupled with chemistry in the model and be more useful for this type of 

study looking at transport and dispersion of pollutant plumes in the Arctic boundary layer. 

Another focus of the visit was on the importance of gas flaring emissions that have usually been 

neglected by most modeling studies. This was motivated by recent results (Stohl et al., ACPD, 2013) 

showing that as much as 40-50% of surface black carbon (BC) in the Arctic could come from this 

source as well as from seasonal variations (winter max.) in domestic heating emissions.  A series of 

quasi-hemispheric WRF-Chem simulations were performed to investigate the role of flaring emissions 

on BC concentrations in the Arctic.  Test simulations were performed for March and April 2008 when 

several research aircraft were deployed in the Arctic as part of IPY-POLARCAT that collected BC 

data.  Simulations with two anthropogenic emissions inventories (from the EU ECLIPSE project and 

POLMIP (POLARCAT Model Inter-comparison Project) were used which have different distributions 

and magnitudes of flaring emissions, particularly at high northern latitudes over, for example, Russia. 

An example of the preliminary results is shown below in Figure 1.  
 

http://www.access-eu.org/
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Á TEAMS  INTERACTED WITH AT IPSL AND ELSEWHERE 

Jerome Fast (PNNL) mostly worked with scientists in LATMOS (Kathy Law, Jean-Christophe Raut, 

Gerard Ancellet etc.). He also discussed with students and postdocs on modeling issues associated 

with the use of the Weather Research and Forecasting (WRF-Chem) model and gave several informal 

WRF-chem tutorials describing details of the assumptions behind the model, including the use of the 

model for studies of aerosol-cloud interactions. He also interacted with scientists in LMD and became 

more familiar with on-going research capabilities and activities in IPSL. 

 

 

Á SEMINARS 

¶ άEvaluation of WRF-Chem Simulations of Carbonaceous and Inorganic Aerosols over 

California using Measurements from the 2010 CARES and CalNex Field Campaignsò at 

LATMOS, Jussieu (Labex-IPSL seminar) 

¶ ñDownscaling Climate Model Predictions using Consistent Physics between the CAM5 and 

WRF Modelsò at LMD, Ecole Polytechnique (joint IPSL Labex-Regional Climate 

modeling Pole seminar) 

 

These seminars described recent research activities associated with modeling aerosols, clouds, and 

their interactions using the WRF-Chem model.  Discussions with members of the Pole took place after 

Figure 1 : Comparison between preliminary results from the WRF-Chem model (red) and 

NASA DC-8 aircraft black carbon observations collected in April 2008 over the Arctic. Data 

courtesy of NASA DC-8 (Y. Kondo/ M. Koike, U. Tokyo). 
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the seminar about downscaling issues. 

 

 

Á CONFERENCE PROCEEDINGS 

¶ Fast, J.D., K.S. Law, J. Thomas, B. Quennehen, J.-C. Raut, Z. Klimont, P.-L Ma, B. Singh, 

P.J. Rasch, Quasi-Hemispheric Simulations of Black Carbon Transport to the Arctic using 

the CAM5 Physics in WRF, 14
th
 Annual WRF Usersô Workshop, 24ï28 June 2013, 

Boulder, USA. 

 

 

Á PUBLICATIONS 

¶ At least one paper on these results is anticipated. 

 

 

Á FOLLOWUP ACTIONS 

This research collaboration is ongoing in terms of further joint analysis of the model runs. Several 

sensitivity runs are also being performed to look at the sensitivity of results to different emission 

datasets and the impacts of wet scavenging. Preliminary results from this work will be presented at the 

upcoming 14
th
 Annual WRF Userôs Workshop in Boulder (US) (24-28 June 2013) as well as at the 

AMAP expert group meeting in Potsdam (26-28 June, 2013).  
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¶ Dr. Hema Hachyutan ɀ Anna University, Chennai, India  

 
Project Title:  Joint collaboration for the study of Indian Monsoon  

Labex sponsor: WP5 

Dates:  December, 8 ς December 30, 2012 

 

 

Á DESCRIPTION OF SCIENTIFIC OBJECTIVES 

The Indian subcontinent and the adjacent seas are the location of a strong monsoon system, which 

has a profound impact on the socio-economy of one of the most densely populated areas of the 

world. Climate modeling and forecasting are notoriously difficult because the Indian Monsoon is a 

particularly complex system, potentially affected by a large array of periodic to semi-periodic 

forcings, regional to global in extent, with timescales ranging from interanual changes (e.g. El Niño-

Southern Oscillation-ENSO) to 104-105yr orbital modulation of solar insolation. The LSCE, LOCEAN and 

IDES have launched several collaborative programs, which aim to understand Indian monsoon long-

term evolution and millennial-scale variability trough continental and marine records, and the 

completion of model/data comparisons (ANR ELPASO, ANR MONOPOL).  

 

Our collection of climatic archives does not allow, however, to properly address the Indian monsoon 

paleo-variability at decennial to centennial time scales, over the last millennia. In order to (i) improve 

our understanding of paleoclimatic proxies over the Indian subcontinent, and (ii) collect high quality 

paleoclimatic records covering the late Holocene, the WP5 invited Dr Hema Achyuthan, Head of the 

Geology department at Anna University (Chennai, India), and a well-known specialist of continental 

Indian paleo-environments, with the goal to set up a long-term Indo-French collaboration around 

monsoon variability. During this seminal, 3-week visit, L-IPSL scientists interacted with Dr Achyuthan 

on five main topics: (1) the evolution of the Thar desert and the selection of well-dated proxies that 

could be used for model/data comparison; (2) the prospect of collecting new samples for 

dendrochronologic studies in the Kerala and Tamil Nadu areas; (3) the organization of a future 

expedition for collecting new speleothem series; (4) the selection of coring sites within extremely 

high sedimentation rate areas of the Indian margin and the organization of a joint Indo-French 

scientific cruise on board the french R/V Marion Dufresne; and (5) the sampling of a well-developed 

Toba ash layer.  

 

 

Á L-IPSL SCIENTISTS WHO INTERACTED WITH Dr HEMA HACHYUTAN 

F. Bassinot, D. Blamart, P. Braconnot, C. Colin, V. Daux, D. Genty, H. Guillou, M. Kageyama, C. Kissel, 

A.M. Lezine, V. Masson-Delmotte, S. Nomade, S. Sepulcre, B. Turcq.  

 

 

Á SEMINARS 

¶ Late Quaternary environments of the Thar desert, Rajasthan, LSCE-Orme. 

¶ The Young Toba ash layer and its impacts ~ 74 ka ago, LSCE-Vallée. 
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Á FOLLOW UP ACTIONS 

The objectives and the practical aspects of this new Indo-French collaboration ς including exchanges 

of students - will be formalized through a MOU jointly prepared by Dr Achyutan, for the Indian party, 

and by Dr Franck Bassinot, head of WP5.  
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¶ Dr. Andrew  Heymsfield  ɀ National Center for Atmospheric Research  

 
Project Title: Better understanding of cloud processes and improving remote sensing cloud 
retrieval  methods in Tropics 
Work Package: WP1 
Dates:  May 14, ς June 23, 2012 
 
 

Á DESCRIPTION OF SCIENTIFIC OBJECTIVES 

The aim of this collaborative work was to better understand the mechanisms involved in rain 

production in convective cloud system in the Tropics and help to improve their representation in 

GCM.  During the last two Megha-Tropiques preparation/validation campaigns, over West Africa and 

the Maldives, we collected a large amount of airborne radar (RASTA) and in-situ measurements that 

we want to compare to those collected during previous campaigns in tropical area such as TC4 (Costa 

Rica), NAMMA (Cape Verde, AF), GRIP (Hurricanes, western Atlantic), and the most recent campaign, 

ICE-T (St. Croix, VI). The Particle Size Distributions, Fall speeds, Radar Reflectivity (94 GHZ) and ice 

water contents, were parameterised as a function of temperature and used for the development of 

retrieval algorithms and model parameterisations. 

This work also helped to improve our satellite radar, lidar and IR forward models for the current 

CloudSat/CALIPSO mission and the future EarthCare mission. Dr Andrew Heymsfield is one of the 

most famous specialists in cloud microphysics and its expertise is crucial. Our guest has been working 

with Dr Julien Delanoë and Dr Jacques Pelon at LATMOS for more than 1 month (May, June 2012), 

with Dr Julien Delanoë for the cloud microphysical processes and algorithm improvements and with 

Jacques Pelon on the validation of IIR products. These algorithms are and will be used to build cloud 

properties climatologies and help to evaluate GCM (Delanoë et al. 2011). 

This collaborative has also reinforced our interactions with the mesoscale group at NCAR. The work 

done on the normalized particle distribution will be submitted by the end of June 2013 (Delanoë, J., 

A. J. Heymsfield, A. Protat, A. Bansemer and R. J. Hogan : Normalized Particle Size Distribution for 

remote sensing application, JGR). The outcome of this work is illustrated in Figure 1 below. Note that 

the CloudSat-CALIPSO ice cloud product developed by Dr Delanoë has been used to evaluate ice 

clouds in NCAR GCM model (recently submitted: Improved cirrus simulations in a GCM using CARMA 

sectional microphysics by Charles Bardeen et al.).  

 

 

Á COLLABORATIONS 

¶ Validation of CALIPSO/IIR products using in situ ice-cloud microphysics observations 
acquire during the TC4 field campaign (J. Pelon, LATMOS), 

¶ Size distribution of ice particles between -85°C à 0°C (J. Delanoë, LATMOS), 

¶ Improvement of the microphysics model in the DARDAR-CLOUD algorithm and evaluation 
of the relationship between extinction and ice content (J. Delanoë, LATMOS), 

¶ Improvement of the microphysics model in the RadOnVar algorithm and application to the 
radar data collected during the airborne field campaigns Megha-Tropiques 1 et 2 (J. 
Delanoë, LATMOS), 

¶ Cirrus et contrails microphysical properties (V. Noël & H. Chepfer, LMD). 
Á  
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Á SEMINARS AND VISITS 

¶ Visit to LERMA and discussion with Eric Defer (23 May 2012) 

¶ {ŜƳƛƴŀǊ άLŎŜ /Ǌȅǎǘŀƭǎ ŀƴŘ {ƴƻǿŦŀƭƭ ŀǘ ǘƘŜ {ǳǊŦŀŎŜ ŀƴŘ ƛƴ ǘƘŜ !ǘƳƻǎǇƘŜǊŜέ 
at LATMOS (24 Mai 2012) 

¶  Visit to LAMP (Clermont Ferrand) and discussion with Alfons Schwarzenboeck (25 May 
2012) 

¶ Seminar « Holes in clouds: what they are, how they are produced, and why they may be 
important » at LMD (7 June 2012) 

¶ {ŜƳƛƴŀǊ άIƻƭŜǎ ƛƴ ŎƭƻǳŘǎΥ ǿƘŀǘ ǘƘŜȅ ŀǊŜΣ Ƙow they are produced, and why they may be 
ƛƳǇƻǊǘŀƴǘέ ŀǘ [!¢ah{ όмп WǳƴŜ нлмнύ 

 

 

 

 

Figure 1 : Impact of the normalization technique on ice cloud size distribution. The size distribution 

before (after) the normalization is shown in the top (bottom) panel. The dataset corresponds to 

measurements acquired during 8 airborne field campaigns in different parts of the globe (Polar 

Regions, mid-latitudes, tropics) with temperatures ranging from -80°C à 0°C. This dataset is 

invaluable. 

  

Á PUBLICATION 

¶ Delanoë, J., A. J. Heymsfield, A. Protat, A. Bansemer and R. J. Hogan : Normalized Particle 
Size Distribution for remote sensing application. To be submitted to JGR. 


























































































