
 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

  1/51 

 

Acronym of the 
project 

CITENIUM 

Titre du projet en 

français  

CiTé et ENvironnement : un observatoire InstrUMenté 

de la ville de demain 

Project title in English 
CiTy and ENvironment : an InstruMented observatory of 

the city of tomorrow 

Project manager  

 

Last name, First name : GEORGE Christian                                  

Institution : CNRS / University of Lyon 

Laboratory : IRCELYON      

Unit number : UMR 5256 

Requested funding 

Phase 1 

4.252.734 € 
TVA non récupérable incluse 

Phase 2 

0 € 
TVA non récupérable incluse 

Scientific field(s) of the 

project 

 Sciences de la Matière et de l’Energie 
Sciences du Système Terre-Ecologie-Environnement 
 Sciences de la Vie et de la Santé 
 Sciences du Numérique et Mathématiques 
 Sciences Sociales et Humanités 

 

Ce projet, ou un projet 
proche, a-t-il été soumis 
pour EQUIPEX2010 ? 

Non Oui 
 

Acronyme du projet : ECOCITEXP 
Coordinateur du projet : Bernard CHOCAT 

Ce projet est-il la suite, pour 
tout ou partie, d’un ou 
plusieurs projets soumis à 
EQUIPEX 2010 ? 

Non Oui 
 

Acronyme du projet : ECOCITEXP 
Coordinateur du projet : Bernard CHOCAT 

 

Ce projet est-il partie 
prenante d’un projet d’Idex 
? 

Non Oui 
 
Acronyme de l'Idex : IMAGINE 

 



 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

  2/51 

Institution leading the project (project leader) 

Institution name Status 

 PRES Université de Lyon  Groupe d'établissements doté d'une personnalité juridique - EPA 

Institution managing the fundings  
Institution name Status 

 Université Claude Bernard Lyon 1 
 Établissement public à caractère scientifique, culturel et 
professionnel (EPSCP) 

Organization of the partners 
Laboratories Unit number Research organization reference 

Institut de Recherches sur la 
Catalyse et l'Environnement de 
Lyon (IRCELyon) 

 UMR 5256 
CNRS  
Université Claude Bernard Lyon 1 

Laboratoire de Génie Civil et 
d’Ingénierie Environnementale 
(LGCIE) 

EA 4126 
INSA Lyon  
Université Claude Bernard Lyon 1 

Centre de Thermique de Lyon 
(CETHIL) 

UMR 5008 
INSA Lyon 
Université Claude Bernard Lyon 1 
CNRS 

Laboratoire d’Ecologie des 
Hydrosystèmes Naturels et 
Anthropisés (LEHNA)  

UMR 5023 
Université Claude Bernard Lyon 1 
CNRS 
ENTPE 

Laboratoire d’Ecologie 
Microbienne (LEM) 

UMR 5557 

CNRS  
Université Claude Bernard Lyon 1  
INRA  
VetAgro Sup  

Laboratoire de Spectrométrie 
Ionique et Moléculaire (LASIM) 

UMR 5579 
CNRS  
Université Claude Bernard Lyon 1 

Institut des Sciences Analytiques 
(ISA) 

UMR CNRS 5280 
Université Claude Bernard Lyon1 
CNRS 
ENS Lyon 

Environnement, ville et société 
(EVS) 

UMR 5600 

Université Lumière Lyon 3 
Université Jean Moulin Lyon 2 
Université Jean Monnet Saint Etienne 
CNRS 
ENS Lyon 
ENTPE 
INSA de Lyon 

Companies Field of activity Size 

VEOLIA ENVIRONNEMENT Environmental services >300 000 

LEOSPHERE  SME 

Supporting organizations 



 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

  3/51 

CiTENIUM is doubtless attracting a strong interest from a large panel of institutions, SMEs or large 
international groups. This attraction is underlined by the following supporting letters, originating 
from two main subgroups i.e., public institutions and private companies. 
In addition to the engagement of the institutions from which the CiTENIUM’s laboratories are 
originating, CiTENIUM has received supporting letters from the following public institutions. 

ORGANIZATION DESCRIPTION 

LABEX IMU Laboratory of excellence focused on the city, the urban, the 
metropolisation and the urbanization. Its vocation is to stimulate, produce, 
capitalize and promote a scientific and technical expertise on the past, 
present and possible urban worlds, while contributing to the action of 
authorities and private actors. 

URBA Lyon The Planning Agency for Lyon Development is a non-profit organization 
created in 1901. It now includes thirty-one Partners: local authorities, 
state, , chambers of commerce ... 

GRAND LYON Located at the heart of Rhone-Alps, the Urban Community of Lyon 
was created in 1966.  
It comprises 57 municipalities and covers more than 50,000 
hectares. Its functions include water quality management, road 
maintenance, traffic management, domestic waste collection and 
municipal cleaning.  

Agence de l’eau RM&C The Rhone-Mediterranean and Corsica Water Agency is a French 
public body regulated by the Ministry for Ecology, Energy, Sustained 
Development and Spatial Planning. Its role is to help elected 
representatives and local communities, economic stakeholders and 
inhabitants use water resources rationally and fight against the 
pollution and deterioration of aquatic environments.  

CERTU The Centre for the Study of Urban Planning, Transport and Public 
Facilities is responsible for carrying out studies in the fields of urban 
networks, transport, urban planning and public facilities on behalf of 
the French State or for the benefit of local authorities, public bodies, 
companies entrusted with public-service commissions or the 
relevant professions. 

GRAIE The Rhone-Alps Group of Research on the Infrastructures and Water 
is a non-profit organization created in 1985. Its aim is to contribute 
to the co-ordination of supply and demand of research in the field of 
urban water management. Its scope of activities includes the 
organization of interdisciplinary working groups with partners and 
scientists of complementary qualifications, and the synthesis and 
dissemination of knowledge in this field. The organization of the 
NOVATECH conferences is an example of such activities. 

OTHU Field observatory for urban Water Management based on Great 
Lyon territory. This outdoor laboratory created in 1999 plans to 
acquire reliable data on urban wet weather effluents on their impact 
on receiving water, in order to provide results, knowledge, and 
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methodologies to assess the sustainability of urban water system 
and to propose some support for operational decision making. 

ZABR Rhone Long Term Environmental Research Observatory 
It consists in Observatory and / or Experimental Sites. It is the 
support of research programs that bring elements of knowledge to 
stakeholders and to public decision, in the field of sustainable 
management of rivers and watersheds.  

SOERE Urbis French national network in urban hydrology labelled as a SOERE 
“Observation system for research and experimentation in 
environment" by the French Ministry of Research and Higher 
Education. This network is based on 3 local observatories in 3 French 
cities: Paris, Lyon, Nantes. 

COPARLY The air quality network of the city of Lyon 

EnvirhonAlp EnvirhonAlp is a scientific interest group formed by seven Rhone-
Alps higher education institutions and research and three national 
research organizations. Its purpose is to lead collaborative projects 
in the field of environment for sustainable development. Its main 
mission is to develop the regional network of heavy equipment 
shared experimentation, analysis and modeling (technical facilities) 
and monitoring environments (observatories) necessary to achieve 
this goal. 

 
CiTENIUM has received supporting letters from the following private companies. 

ORGANIZATION DESCRIPTION 

Axelera Chemical/environmental competitiveness cluster 

PROVADEMSE  Platform dedicated to ecotechnologies evaluation 

Veolia Eau  International large group  – development of Environmental services- 
: water management, waste treatment and recovery, energy 
efficiency and mobility. 

Suez Environnement  International large group  – providing innovative solutions in the 
water and waste management fields. 

VINCI International large group  - Construction, motorway operator and 
energy provider 

Lafarge Group - Building materials 

SACER Group - Development of road networks 

Arionics SME - Fluids treatment and recycling 

Natural Grass SME - Development of natural grass substrates 

Circeo-Partners  SME - Saving and recycling water systems  
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SUMMARY 

Foreword 
This project is a resubmission of the EQUIPEX 2010 project ECOCITEXP coordinated by Bernard CHOCAT, 
which gathered a series of initiatives addressing globally environmental issues in urban zones. The experts 
have considered that the equipment requested was relevant, with all subprojects being individually of 
appropriate quality but with tenuous connections leading to an overall project difficult to manage. 

These comments were taken into account to propose this new project, called CiTENIUM, which is now 
focused only on the instrumentation of a unique urban observatory, bridging together in a clear and very 
coordinated manner, research groups from various scientific origins with the same objective of better 
understanding the functioning of the city of tomorrow. This project has now also a very strong involvement 
from the private sector, ranging from large groups (such as VEOLIA, which is strongly investing in CITENIUM) 
and SME (LEOPSHERE). CiTENIUM is now planned with a 2 years investment phase and a 5 years operation 
phase. 

Context 
The multidisciplinary CITENIUM project is based on the university development plan “Plan Campus” which 
will turn the campus LyonTech La Doua into an eco campus where state-of the-art eco technologies will be 
implemented.  

CITENIUM aims at building a network of sensors to be deployed over the entire campus area to create 
a unique experimentation zone where the concept of eco friendly urbanization and the environmental 
impacts/benefits of eco technologies will be globally tested. 

CITENIUM will turn the campus LyonTech La Doua into a unique observatory of the different aspects 
of the “urban” environment from air, water, biodiversity and energy up to humanities. 
It must be underlined that Lyon has been the sole university in France to integrate eco-innovation in its Plan 
Campus. 

Objectives 
The objective of CiTENIUM is to create a global urban observatory to allow a scientifically sound assessment 
of eco conceived urban strategies of the future: 

 Observing and understanding how changes in the built environment, open spaces, practices, or 
usage change the impact of urban planning on the environment and thereby determine the 
conditions of urban renewal likely to improve the sustainability of a city.  

 Developing the most competitive and innovative ecological technologies, strategies, or practices for 
urban renewal and create the conditions in which these can develop rapidly.  

 Added to these technical and scientific objectives, CITENIUM will have social and economic 
outcomes : 

 Improvements of urban and environmental quality of life as a result of a better understanding of the 
causal relationships between the urban phenomenon and its impacts, but also as a result of 
accelerated commercialization of innovative and more effective technologies or strategies.  

 Development of industrial partners, who will be offered to access a framework and tools to optimize 
their technologies, test and develop new ideas, and benefit from a showcase for the newly validated 
products.  

Scientific and Technological Barriers  
Four major scientific questions must be addressed in order to achieve the stated objectives :  

 Identify and quantify i) the sources and amount of urban pollutant flows in the air, water, and 
ground, as well as other disturbances, in particular acoustic disturbances. 
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 Understand and follow the development and transfer dynamics of pollutant flows within urban 
systems. Take changes in phase and media into account (in particular ground-air-water exchanges), 
whilst considering the influence of technical management systems (wastewater treatment, etc). 

 Identify and quantify the ecological, environmental, and sanitary consequences of these pollutants 
and nuisances at the neighbourhood level of the city and outside the city, and assess their effect on 
citizens’ health and well-being and on biodiversity. 

 Imagine, develop, and test materials, technologies, strategies, and organizations (spatial, 
administrative, or other) which make it possible to reduce material/energy flows (whilst optimizing 
their use) and disturbances at source and to better control their transfer or decrease their impact 
on the environment. 

Partnership 
CITENIUM gathers a multidisciplinary community of scientists for a global observation of the city of the 
future with a central objective of crossing studies and conclusions: air pollution, water, thermics, civil 
engineering, biodiversity, and above all humanities.  

Investment program 
The objective is to carefully and continuously observe how the urban renewal of the campus modifies 
various parameters linked to water, material, and energy consumption ; climatic and atmospheric 
conditions ; flows generated by, or that pass through, water management systems in dry and wet weather ; 
air pollution ; soil and groundwater quality ; plant and animal biodiversity ; and the possibilities for action 
opened up by these new tools (for example, the creation of economic value or value in use). 

The deployment of the first scientific tools will start in the first year, allowing monitoring the campus 
status prior to any in-depth renovation. Any technology testing will start when the campus renovation 
starts. The first significant results are expected by 2013 and the system should be fully operational in 2015. 

Innovative Features 
To our knowledge, such an original and global”observatory of the city” does not exist on any other site in 
the world. The opportunity to be able to set it up on a campus, the very place in which researchers and 
students work and in the context of the total renovation of a neighborhood, is unique. The main innovation 
consists in building various tools and bringing them together in a reduced space. The aim is to fully exploit 
the cross-disciplinary synergies that these tools will generate, encourage exchanges and networking 
(between disciplines, but also between researchers, private companies, and urban authorities). Rather than 
each isolated element, it is the complementarity between the different elements of CITENIUM, which is 
expected to produce major scientific advances. 

Valorization, Economic Model 
The valorization of results is central in the project with the objective of making the ecological campus a true 
showcase for eco-friendly technologies in the context of urban renewal.  
This showcase will be promoted scientifically, educationally, and economically: 
 CITENIUM has a strong structuring effect for the local scientific community and will play a key role in 

the University of Lyon’s overall academic and educational vision, as evidenced by the important 
supports of member institutions and research networks;  

 The instrumented campus will constitute a “scale one” test platform to evaluate new 
ecotechnologies. CITENIUM will offer an environment to foster public-private partnership test 
innovative ecological technologies. The project is supported by Axelera, the sole French cluster 
dedicated to chemistry and environment expressing the strategic position of CITENIUM for this 
sector. CITENIUM is largely supported by industrialists as evidenced by mature expressions of 
interest. Also CiTENIUM benefits from a very strong involvement of VEOLIA. 
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1.  TECHNICAL AND SCIENTIFIC DESCRIPTION OF THE ACTIVITIES 

1.1. DESCRIPTION DU PROGRAMME  

Context  

Urbanization is the hallmark of the current trend towards globalization. Populations and economic 
activities have become concentrated in cities and metropolitan areas (Bairoch, 1985) and are becoming 
highly sensitive to the local pressures they exert on the environment Brundtland, 1989). Awareness of 
urbanized areas’ impacts on the environment (i.e., air, water, soil) and efforts to mitigate such impacts 
have become key issues in city governance and management (Novotny & Brown, 2007). Among 
contemporary urban planning models, cities in developed countries have focused on reclaiming their 
internal territory, a policy that is variously called “renovation” or “urban renewal.” Environmental concerns 
generally converge: 

 in their technical aspects : (i) towards promoting low-environmental-impact technologies, including 
“soft” technologies closely linked to natural cycles, including e.g. solar collectors, source control 
water management encouraging stormwater infiltration, “natural” fertilizers, reuse, new materials, 
closer sourcing of energy and raw materials, etc. ; (ii) towards more efficient urban management, 
including greater cooperation between entities in managing a territory or a resource, enhanced 
technical mechanisms and management methods, particularly by interlinking services to a greater 
degree, by preserving spaces that serve ecological, economic and social purposes, and by using 
ecosystems to manage and mitigate risks (such as urban heat islands, flooding, noise pollution), etc. ;  

 in their urban aspects : towards making urban planning more environmentally friendly by reducing 
city traffic, by reallocating space from cars to mass and “soft” transport, including cycling and 
walking ; by expanding selective waste disposal ; and by promoting low-energy, low-environmental-
impact objects, and most often by re-introducing “nature” in the city. 

Developing innovative ecotechnologies or “eco practices” for use in urban renewal and developing 
more sustainable cities are prerequisites for reducing cities’ impacts on their environment, and are one of 
the major drivers of a new type of economic growth often called “green growth”. 

One way to study this issue is by looking at ecological neighborhoods that use innovative 
technologies. Many eco-neighborhoods have been monitored or have served as subjects for one-off studies 
in many fields (e.g., Hammarby Sjöstad in Stockholm ; Hanover, Germany ; the Vauban neighborhood in 
Freiburg-im-Breisgau, Germany ; Malmö, Sweden ; the BedZED neighborhood in London ; Dongtan, China ; 
Eva Lanxmeer, the Netherlands ; etc.). These studies have sought: 

 either to acquire and analyze basic data on how neighborhoods function (e.g., their energy 
consumption, noise levels, user behavior, monitoring of emissions for compliance with regulatory 
standards, etc.), but without always having sufficient information to understand the sources of 
fluctuations observed. This has led to guidelines that are often qualitative in nature and used for 
benchmarking purposes (e.g., the findings of the European COST program “Best Practices in 
Sustainable Urban Infrastructure” (Lahti et al. ; 2006) and the PETUS (Practical Evaluation Tools for 
Urban Sustainability) project. 

 or to take precise measurements of certain technical components or solutions in short-duration 
experiments (e.g., the Australian FAWB1 program on managing stormwater run-off at the source), or 
based on ad hoc observations that in some cases are numerous and concerted, such as the NURP 

                                                           
1
 see : http ://www.monash.edu.au/fawb/ 
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(National Urban Runoff Program) program, which began in the United States in the 1980s (Field & 
Turkeltaub, 1981) and that monitors technological alternatives to stormwater treatment systems ; 

 or to take precise measurements of ecosystems in a multi-disciplinary, long-term (or longer-term) 
manner. This is the objective of the observatories of the SOERE Urbis 
(http://www.allenvi.fr/?page_id=788) such as OTHU in the Lyon region, OPUR in the Paris region and 
ONEVU-IRSTV in Nantes in the field of urban water and/or urban energy use, PIMPUS in urban air 
pollution, and LTER (Long Term Ecological Research Network) in the United States.  

CiTENIUM’s uniqueness and ambition 

However, to our knowledge no neighborhood that has undergone full urban renewal has ever been 
precisely measured for purposes of concerted, long-term, multi-disciplinary and exhaustive monitoring in 
order to precisely assess the effectiveness of urban renewal processes.  
If tacking environmental issues is of course not a new initiative and different observatories exist for specific 
follow-up (either water, air…) to the best of our knowledge, an intense infrastructure devoted to study 
globally the urban environment (from under the ground to the atmospheric boundary layer, from molecules 
to humans) with an aim to assess the benefit of an eco-friendly neighborhood renewal would be a unique 
initiative.  

Among the different Campus Plans selected for renovation by the French government, LyonTech La 
Doua is proposing an entire ecorenovation of the Campus. This “ecocampus” will therefore constitute an 
ideal subject of study as its conception will integrate all the components of ecorenovation i.e source control 
in all domains (energy, waste management, stormwater infiltration at the source, …), use of vegetation as 
much as possible for several purposes (against urban heat island, runoff limitation, improvement of air 
quality,…), use of new materials or practices (for energy savings, pollution control, street lighting …) and 
biodiversity development. If all these principles are supposed to play a beneficial role according to social, 
economic and environmental criteria, this kind of renewal which will develop on a large scale has to be 
monitored in the long run and scientifically assessed in all their potential effects in order to demonstrate 
their degree of effectiveness and sustainability.  

The objective of CITENIUM is to turn the campus LyonTech La Doua into a unique observatory of 
the different aspects of the “urban” environment from air, water, biodiversity and energy to urban social 
practices. The objective of CITENIUM is to build a network of sensors to be deployed over the entire campus 
area to create an original experimentation zone where the concept of eco friendly urbanization and the 
environmental impacts/benefits of eco technologies will be globally tested in a scientifically sound manner 
to monitor the impact of the campus’ rehabilitation, by measuring, over time and on the neighborhood 
scale, parameters indicative of its “sustainability” according to the three traditional categories : impact on 
the environment/ health, and on society and its economic development.. As the system under study is a 
complex one, it is only by taking a comprehensive, multi-disciplinary approach that we can understand and 
improve it. CiTENIUM ambitions to breakthrough the conventional frontiers between scientific fields and 
build interdisciplinary strategies, meeting our society’s environmental and socioeconomic challenges.   

CITENIUM will promote innovation and technological transfer as it will also constitute a real scale 
testing zone for new ecotechnologies or “eco practices”. 

Citenium’s objectives  

The purpose of the instrumentation of the ecocampus is to give the scientific community the means 
to observe, in an accurate and sustainable manner, how the renovation of the LyonTech-La Doua campus 
modifies various parameters linked to water, matter and energy consumption (including embodied energy) ; 
to climatic and atmospheric conditions (temperature, sunlight, rainfall,  atmospheric pollution, 
evapotranspiration, heat island, etc.) ; to flows generated by or transiting through water management 

http://www.allenvi.fr/?page_id=788
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systems during dry and wet weather (water, energy and pollutant flows) ; to atmospheric pollution; to the 
quality of soil and groundwater ; to animal and plant biodiversity ; and to the opportunities opened up by 
these new objects (for example, creation of economic value or value in use). Four major scientific objectives 
have been defined: 

 Identify and quantify the sources of urban disturbance (i) at the local scale due to the Eco- campus 
and the user practices (pollutant and contaminant flows in the air, water and soil (particles, chemical 
substances and pathogens), climatic effects (mainly temperature, solar energy, wind,…); (ii) at a 
larger scale (at the city level) in order to understand the part of the disturbance due to local 
conditions and the one due to more global conditions.  

 Understand and model the dynamics of shifts within an urban system, taking into account phase and 
media changes (ground-air-water exchanges, in particular), as well as the role of technical 
management and operations systems (user practices). 

 Identify and quantify the ecological, environmental and health consequences of these pollutants 
both on the scale of a neighborhood, a city and its close surroundings, assess the impact on urban 
citizens’ health, well-being and on biodiversity. 

 Identify potentials of these shifts (opportunities for new practices, uses, well being, economic 
development, …)  

 Imagine, develop and test materials, technologies, strategies and organizations (spatial, 
administrative or others), for reducing matter/energy flows (while enhancing their use) and 
nuisances at the source, better controlling their transfers or reducing their effects. 

CiTENIUM’s main interests for the local and global scientific community  

The major scientific objectives of CiTENIUM correspond to both pressing social needs and one of the 
University of Lyon specific areas of expertise (as underlined by the existence of other Initiative of Excellence, 
such as INDEED institute (Institute for Excellence in Carbon-Free Energy (IEED) and the LABEX (French 
Laboratory of excellence) IMUST (Institute for multi-scale sciences and technologies) and especially IMU 
(Intelligences for the Urban Worlds) .  

Indeed, CITENIUM will constitute a major tool for IMU which gathers 360 researchers from 15 
domains (from human, social, economic, environmental, information and engineering sciences) and is the 
only LABEX dedicated to the study of urbanization. It will also be of major importance for the LABEX iMUST  
which develops an interdisciplinary research on multi-scale aspects in the fields of materials, processes and 
eco-technologies; the expected spin-offs being the development and test of new materials compatible with 
environmental requirements.   

 It must be underlined that all CitENIUM’s partners are members of one of these two LABEXs in 
addition all laboratories have been evaluated A or A+ by the National Evaluation Agency for Research and 
Higher Education (AERES).   

This observatory is a valuable platform in terms of academic disciplinary advances and especially in 
terms of transverse research.  

In terms of social sciences the instrumentation is intended to assess the economic, urban and social 
impact of the urban renewal of the campus together by considering the three states of urban social life 
which cohabit on the campus:  

 The cognitive state, concerning individual and collective training, study and research activities ;  

 The daily state, concerning activities in the public space beyond the cognitive and economic state 
(movements, leisure activities, use of public spaces, forms of sociability etc.) ;  

 The domestic state, concerning the activities of reproduction and habitation (consumption habits, 
places of residence, groupings outside of the public space, etc.). 
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The assessment of the impact the campus’ transformation has on urban social life in relation to these three 
states, involves observing and analyzing urban practices and uses, forms of urbanities, forms of social 
equality and the economic development brought about by this transformation.  

In terms of urban hydrology, a local community acknowledged at a national & international level has 
already been gathered in a research federation (OTHU-SFR 4161- http://othu.org) since late nineties. Its 
research is focused on continuous & long-term monitoring of different urban water catchments drained by 
diverse traditional infrastructures (pipe and end-of-pipe systems) and of their impact on water bodies. 
However rainwater management based on infiltration or retention close to the source are more and more 
used. If they are supposed to play a beneficial role (pollution & flooding risk limitation, groundwater 
recharge, possibilities of multiple uses (e.g. floodable playgrounds or parks, water re-use, local air cooling in 
summer), uncertainties remains regarding their real sustainability. CiTENIUM will be an exceptional 
opportunity to complete the panel of existing experimental sites with one integrating innovative water 
management concepts. In addition, observation and modeling of such systems closely linked to urban areas 
demands to solve new problems in particular the effect of non-source point pollution, the potential for 
contamination by pathogens in areas open to the public & impact on groundwater, the part of the 
pollution/contamination due to local conditions compared to global ones needing precise and dense 
information to control the environmental context (local climate, atmospheric conditions and social uses) 
particularly well developed in CiTENIUM.  

In terms of air quality and heat and mass transfer. 
In order to evaluate energy efficiency of new façade components/materials, or their comfort effects, (air 
quality, thermal and visual comfort), long term simulation (one or two years long) are needed. How do local 
effects due to buildings presence modify actually available meteorological information (generally measured 
outside the towns)?  The new experiment will allow producing a detailed local description of the 
environment and its influence on these data and then leading to new generation of simulation codes. In 
parallel new materials and new façade components would be tested in situ by industrial community. 
Multicriteria evalution of these new components/materials in terms of performance and/or potential 
harmful effects will be more accurate and reliable. 

In terms of air quality and atmospheric impacts 
One objective is to provide long term track of the typical air pollutants and report the impact of the 
renovation of the campus on local pollution and on the people exposure (fine aerosol and gases). CiTENIUM 
will therefore provide a unique opportunity to investigate the sources and transport of atmospheric 
pollutants due to well-defined processes, biotechnologies, or modifications of the campus and to study in a 
concerted way the atmospheric impact of such processes and their other aspects in soil occupation, water 
quality, biodiversity… This is likely to result in the identification and characterization of new feedbacks 
mechanisms between urbanization and air quality such as, for instance, the effect of the new soil 
occupation, new buildings, new hydrology, new microbiodiversity…, on the emission or uptake of gas 
pollutants, the production and properties (size, number, toxicity…) of aerosol particles, and the transport of 
volatile pollutants and microbial material.  

In terms of transverse problems.  

Among these questions the global (multi criteria) evaluation of the sustainability of such 
neighborhoods and in a greater extent the assessment of strategies aiming at “greenalizing” cities or at 
promoting source control techniques (economy of scale vs. subsidiary principle) is of major importance. 
Such approach may then lead to defining “ecocampus” referential. Indeed, in order to have a more 
consistent assessment of what a sustainable campus is, defining a “sustainable campus referential” will be 
necessary. Some reflection has already begun with the partner Veolia that is building a referential allowing 

http://othu.org/
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setting the standards for sustainable campuses, with the help of quantitative, semi-quantitative and 
qualitative KPIs. Other researches have also been carried out in this field.  

Transverse questions and cross fertilization are more detailed in paragraph 1.3. 

CiTENIUM’s main interests for the operational & industrial community 

Finally, we expect this project to offer incremental improvements in innovative technologies, but 
above all in disruptive technologies. On this point, we are convinced that pooling knowledge and methods 
from various scientific disciplines will be a powerful driver for developing new ideas.  

However, our objective in terms of economic impact goes well beyond the mere production of 
innovative technologies or concepts. It also aims to promote their deployment and to shorten the lead 
time between when a concept is developed and when it is brought to the market.  

Developing innovative eco-friendly technologies or “eco-practices” that can be used for urban 
renewal and rolling them out faster, are powerful factors for mitigating cities’ impacts, improving the quality 
of the environment, living standards, and citizens’ well-being. The knowledge acquired by this unique urban 
observatory, integrating strongly social sciences will provide a basis for a better development and design, 
with an increased cohesion with users’ need, of new urban objects with an unprecedented precision 
(Rabardel, 1995).  

The interest for the industrial community is obvious as evidenced by the strong involvement in the 
project of VEOLIA, a world leader in environmental services, as well as LEOSPHERE, High-tech SME leader in 
teledection as well as numerous expressions of interests received from other companies (see letters 
attached) involved in the development of ecotechnologies. 

Finally the project is supported by Axelera, a major industrial cluster in Chemistry / environment 
gathering 220 members. 

1.2. STRUCTURE AND BUILDING OF THE EQUIPMENT 

Through the “Plan Campus”, the campus LyonTech La Doua (which covers almost 100 ha!) will undergo a full 
renovation and reorganisation, making use of existing ecotechnologies or foreseeing testing a series of 
processes in their development phase leading to a research Eco-Campus (http://www.universite-
lyon.fr/lyon-cite-campus/lyontech-134528.kjsp). The first modifications are planned to start in 2011, with 
some delays to the original schedule, making the CiTENIUM project timely in terms of monitoring the fore 
coming changes.  

We aim at deploying measuring stations, of varying complexity, over the entire renovated 
neighborhood. Most of the stations will be multiparameters (i.e., multidisciplinary) monitoring metrics for 
air, water, soil, biodiversity qualities… but also the behavior of human beings (and their changes as a 
function of the modifications made to the campus)  underlining again the real and efficient 
multidisciplinary nature of our initiative and its uniqueness. These stations are of four different types, and 
completed with mobile stations: 
A-level:  measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island,  air 

quality, groundwater, superficial water (runoff-water and water transiting through  stormwater 
management and sewage infrastructures) , biodiversity and human behavior. 

B-level:  measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island, 
groundwater, biodiversity and human behavior. 

C-level:  measuring parameters devoted to only one aspect either special rainfall monitoring (radar), 
energy consumption, dissipation and heat island, groundwater, superficial water (runoff-water and 
water transiting through stormwater management and sewage infrastructures), biodiversity. 
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While the acquisition of CiTENIUM’s instrumentation is the central point of this application, we are 
aware that data acquisition and use (which as a specific workpackage, see element 9) is central to the 
duration of this urban observatory. The aim of CITENIUM is to focus on data acquisition, management and 
processing, using all the instrumentation detailed in Elements 1 to 9 All the techniques of M2M (Machine to 
Machine) data communication will be used (GSM, GPRS, radio frequency, satellites, PLC, Wi-Fi, etc). The 
global supervisor ordering the data acquisition and storage will be fully compatible with all those 
technologies. The main goal is to identify the best management practices to perform the mutualisation of a 
global environmental monitoring. The global supervisor and the data will be fully accessible (of course 
bearing in mind some access restriction in case of specific contract that will take into account the 
intellectual rights of all partners and subcontracting parties, to end-users on a dedicated website with a GIS 
interface using GEOPORTAIL or GOOGLE EARTH. The raw data or consolidated data will be downloaded in a 
simple format, such as EXCEL or ACCESS. 

Mutualisation of communication technologies and free access to long term series of environmental 
data are key goals to provide cost effective monitoring systems to end users, in order to base their 
sustainable development strategies on real observations, diagnoses, adapted decision making and 
evaluation of the change benefits. The experiments conducted for the La Doua Campus rehabilitation will be 
constantly improved, and later implemented in other places. 

In the frame of the partnership, Veolia will be specifically involved in the data collection system, and 
can provide the data collection monitoring system and the gateways between the various communication 
systems. 

Furthermore, in order to have a more consistent assessment of what a sustainable campus is, and 
with a strong connection with CITENIUM, Veolia Environment is currently defining a “sustainable campus 
referential”. This referential will allow to set the standards for all sustainable campuses, with the help of 
quantitative, semi-quantitative and qualitative KPIs. 
The monitoring implemented in CITENIUM will help to determine (through the referential) the level of 
sustainability of the La Doua Campus. 

The La Doua Campus can thus later become the ultimate reference site for this “sustainable campus 
referential”. 

Acquiring the equipment for these stations and their networking is the clear and well focused 
objective of this proposal. This instrumentation consists of: 

• Element 1 – Air quality monitoring 

Stations for monitoring the air quality on campus and its evolution before, during  and after the renovation 
will be set-up according to the recommendation of the EU FP7 infrastructure programs EUSAAR and now 
ACTRIS. Tracers for air pollution and photochemistry will be monitored in real time, such as the 
concentration and composition of fine aerosol particles (PM1,) by means of AMSs (deCarlo et al. 200-) and 
the concentration of trace gases such as O3, NOx, NOy and some volatile organic compounds (VOCs) by 
means of PTR-MS (Mielke et al, 2010). ). In addition to monitoring indicators for chemical air pollution, the 
transport of microbial material by atmospheric particles will be studied by investigating the presence of 
microbial surfactants in these particles and by monitoring aerial microorganisms directly by remote pump 
and probe optical techniques (Kasparian 2003, Rairoux 2000). To reflect the inhomogeneity in the air 
composition across campus and mitigate the costs three such monitoring stations will be set-up. The 
observations at these stations will be completed with one ground-based Lidar remote sensing platform 
(Miffre 2010, 2011) for 3D air quality measurements from small to larger scale. 

Indoor Air Quality (IAQ) will be monitored through many appropriate sensors before, during and after 
the rehabilitation of the campus. IAQ will be separated in two parameters: comfort, analysed with 
temperature, relative humidity, noise and CO2 level, and health, with chemical pollutants, dust, and 
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moisture. In adequate buildings, the ventilation system will be piloted with the IAQ measures and the 
presence of occupants, in order to optimize energy consumption and IAQ. Otherwise (for example in 
buildings without ventilation system), the IAQ level could be given to the occupants to help them to adapt 
their behaviour (by opening windows for example). 

All these observations will be reinforced by a mobile platform monitoring air quality at very local scale 
during ecotechnology testing exercises (Element 8 - see below). 

• Element 2 - Rainfall monitoring 

In order to have a good estimate of spatio-temporal evolution of rainfalls two monitoring systems will be 
deployed: (i) a network of 4 weighing rain gauges (one is already implemented close to the campus and is 
part of the Greater Lyon rainfall network) and (ii) a local radar especially developed for short-time 
prediction of rainfall operating with a coverage radius of 30 km giving information with a time resolution of 
5 minutes and a space resolution of 500 by 500 m down to 100 by 100 m. The high resolution of 100 by 100 
m can be obtained up to a maximum distance of 6 to 10 km which is compatible with the dimension of the 
campus. 

• Element 3 – Dry and wet weather flows and contamination  

The measurement procedure for each station consists in the continuous measurement (with two minute 
time step) of water and pollutant flow conditions (flow metering, turbidity, temperature, pH and specific 
conductance). A UV-visible spectrometer will evaluate on-line SS and COD equivalent concentrations or 
other parameters such as NOx concentrations according to (Gruber et al., 2005) procedure.  

Pollutant loads will also be evaluated from samples taken with two refrigerated automatic samplers 
(one with bottles made of plastic and one with bottles made of glass and Teflon parts). The majority of 
substances will be analyzed in the particulate and the dissolved phases. The pollutants and contaminants 
analyzed will be traditional pollutants found in stormwater (metals, hydrocarbons in particular PAHs, …) but 
also emerging pollutants chosen according to the European Water Framework Directives, local observations 
and health risks. A particular attention will also be paid to microbial hazards (pathogens of environmental 
origin) and exposure mode, source and transfer between air, water, and sediment. This aspect is all the 
more crucial that new source control drainage systems are aerial and plurifunctional in close touch with the 
users. The use of continuous water quality sensors will also be explored and tested.  

• Element 4 – Groundwater monitoring 

For groundwater quality and biodiversity, the effects of local heterogeneity and of the infiltration  on the 
campus will be followed using (1) two transects of 5 piezometers (from East to West and from North to 
South) and (2) two sets of piezometers of increasing depths (from the piezometric level to 6 m deep) 
located upstream (reference) and downstream. Groundwater levels, chemical characteristics, and 
groundwater fauna biodiversity will be followed using multi-parameter sensors and regular fauna sampling. 
To evaluate the ecological effects of rain water infiltration on groundwater ecosystem, innovative biological 
methods will be used based on ecophysiological measures of encaged organisms (sentinelles) and biofilm 
growth on artificial substrate, both stored for two months in the piezometers. 

Elements 3 and 4 is supported by local and national research networks (OTHU, ZABR, SOERE URBIS – 
Cf support letters).  

The quality and quantity of drinking water and used water will be monitored thoroughly, both at the 
entry and exit points of the Campus and with flowmeters and multiparameters sensors in chosen buildings. 
The local detection of pollutants in used water will allow specific local treatments, through the 
implementation of pilot units, so as to reduce the pollutants at their very source. Innovative techniques, 
such as live volumes monitoring, or the detection of leaks by injection of helium gas in the pipes, will be 
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used to reduce losses in the area. Furthermore, reuse of water in the perimeter of the Campus will reduce 
the consumption of drinking water for industrial purposes. 

• Element 5 – Aerial vertebrate biodiversity monitoring 

Hectometer scale microphone array and AVISCAN low intensity will be used to follow-up aerial vertebrate 
biodiversity. The projected equipment comprises: 

 a 10-unit automated ultrasound recorder array deployed on 10 multi-measure masts in and around 
the LyonTech- la Doua ecocampus. Ultrasound recorders tape bat calls continually all year-round. 

 an AVISCAN low intensity radar which detects bat, bird and insect movement and shape. The best 
place to set it is the top of the University Library building which overlooks both a park and 
cemented road and square. 

 transmission and analysis systems for the automated identification of animals by ultrasound 
recording or radar emission.. 

The equipment is complete for the LyonTech-La Doua Campus. The urban community Grand Lyon is 
however interested in planning a replicate both microphone arrays and AVISCAN radar elsewhere within 
their administrative limits (cf. letter of support) (Clergeau et al., 2006, Jones et al, 2009).. 

• Element 6 – Climatic conditions, energy consumption, dissipation and heat island  

monitoring 

For climatic conditions the measures are divided into two groups : high speed measures (100hz) devoted to 
turbulence and eddy correlation mostly in the vicinity of the target building (Sadi carnot, see detailed on the 
map) and low speed measures including radiation, airflow, moisture, CO2, temperature (1hz) devoted to 
general conditions in the district and heat island effects.  

The measures will be done on the masts and the exterior of the building at different heights from 
ground up to 10 m. 

Finally infrared cam images (0.016Hz) of the facade of the building will give a continuous vision of the 
thermal conditions on the building. 

Implementing low carbon – low energy solutions is a major goal for the La Doua campus. Beyond the 
classical renovations actions, the Campus can become an experimental platform to conceive and test smart 
grid solutions, allowing a fine management of energy production and consumption (electricity, heat and 
cold), so as to reach environmental (minimise Carbon footprint), economic (costs optimisation, incentive 
pricing), and social objectives (users’ behaviours). 

Fitted to lower energy needs (low energy or renovated buildings), this energy network will be mainly 
fed by renewable energy resources (biomass, solar, geothermal energy), implemented on the Campus itself 
or in its close vicinity. 

• Element 7– Human practices and urban usage 

The observation and monitoring of human behavior on the campus will provide a basis for the 
understanding of i) the required shape and structure of the environmental objects made of new 
ecotechnologies or urban settlements, ii) the acceptance and perception by the users on the campus of 
these new objects, iii) the impact of public policies, applied as a response to the environmental pressure, on 
the urban structure. 
The data will be collected by means of two main approaches: a) by video monitoring of the campus 
environment, b) by opinion pools. 
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Three fixed stations will be equipped by cameras allowing the video monitoring of given sectors on the 
campus, complemented by three mobiles devices. The frequency of this monitoring will be set after testing 
different recording procedures and image processing. 

• Element 8– Mobile devices 

Naturally, the Eco campus will present some heterogeneity in terms of pollution (all ecotechnologies will not 
be deployed homogeneously over the campus) that would require some mobile tools that can be deployed 
on demand (for instance for testing some ecotechnologies). 

Therefore we will build a mobile laboratory that will gather mobile instrumentations for various fields 
i.e., air, water qualities, biodiversity and humanities. 

For air pollution monitoring this mobile laboratory will be fully equipped with fast sensors for the real 
time monitoring of Volatile Organic Compounds (high-resolution proton transfer mass spectrometer, HR-
Ptr-MS), the composition of ultrafine particulate matter (high resolution aerosol mass spectrometer, HR-
TOF-AMS), a Scanning Mobility Particle Sizer (SMPS) for grain size of PM1 and a set of more standard gas 
analyzers for pollutants such as O3, NOx, NOy, CO , SO2... Aerosols will also be collected from this platform 
with a high-volume sampler and analyzed to investigate the presence of microbial surfactants or other 
microbial components in their composition. 

As mentioned, this mobile laboratory will also have instrumentation devoted to study human 
behavior by means of mobile video, audio, movement sensors. These mobile devices have the advantage 
that they can be deployed on sectors not covered by the fixed stations of element 7 and will therefore allow 
measurements campaigns on demand (for instance, to study changes due to new changes on the campus) 
or  for specific studies commanded by industry (evaluation of new road pavement, natural substrate…). 

• Element 9 – Data collection, management and processing  

The data acquisition of several environmental matrix (water,air, soil, etc) in urban paces or infrastructures 
(network, building, etc) requires specific monitoring systems in terms of measurement techniques, energy 
supply, information transfer and analyse. 

In complement of the instrumentation detailed in the Element 1 to 8, the objective of CITENIUM is to 
focus on data acquisition, management and processing. All the techniques of M2M (Machine to Machine) 
data communication will be used (GSM, GPRS, radio frequency, satellites, PLC, etc). The global supervisor 
tool ordering the data acquisition and storage will be full open to all those technologies. The main goal is to 
identify the best management practices to perform the mutualisation of a global environmental monitoring. 

The global supervisor and the data should be access full to the end-users on a dedicated website with 
for example a GIS interface using GEOPORTAIL or GOOGLE EARTH.  In the frame of the partnership, Veolia 
could be specifically involved in the data collection system, and can provide the data collection monitoring 
system and the gateways between the various communication systems. 

The estimated amount of data’s for 10 years of use is around 70 To. The continuous data rate is 
15Go/day.  

Because of the different fields due to the different families of sensors, it is possible to design a 
storage in databases devoted to the fields, a complementary division per year can also be applied. The 
global access will be conserved by a web site and a framework. 

The storage system will include 3 quad-processors (height cores) servers replicated in order to have a 
secured solution.  

In order to avoid data loses during collection relay computers will provided temporary storage until 
the data are safely stored on servers. 
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1.3. ORIGINALITY AND INNOVATIVE FEATURE OF THE EQUIPEMENT PROJECT 

As the majority of the Earth’s population lives in cities (even up to 80% for Europe), it is obvious that 
sustainable development can only be achieved with redesigned urban areas. As a consequence, eco-cities 
and eco-neighborhoods have been created and planned all over the world. Accordingly, understanding the 
cities of tomorrow is now a matter of urgency. We do need to understand how they function and how they 
perform from social, economical and environmental standpoints. 
CiTENIUM will provide the tools for such assessments. 

The main originality of CiTENIUM is that it will crosslink environmental observations and the 
development and assessments of eco-technologies.  

To the best of our best knowledge, an urban observatory gathering in such a dense and transverse 
manner observations on chemical, physical, biological, biodiversity, humanities metrics does not yet exist 
worldwide.  

As already mentioned, CiTENIUM is aimed to be a multidisciplinary observatory with a strong coupling 
to IMU, the unique French Labex dealing with humanities, economic, engineering, information and 
environmental sciences regarding  urban strategies.  

CiTENIUM will therefore facilitate cross fertilization between scientific fields: 

Building design, energy dissipation and environmental monitoring 
Using a multidisciplinary analysis, it will be possible to improve the evaluation of the impact of new 
technological components. The knowledge of all outdoor state variables will allow the fitting and the 
improvement of models of interaction between buildings and the outdoor environment. We will focus on 
two major points: air quality and thermal comfort models (pollutants, temperature, pressure and 
turbulence ….) and in a more general way free boundary conditions representation, crucial for components 
behaviour like double-skin façade.  

In fact, most of the building thermal simulations actually done deals with meteorological information 
with no local effect (due to the district) taken into account. The new experiment will be able to produce a 
detailed local description of the environment. These data will allow the scientific community to improve our 
knowledge leading to new generation of simulation models and therefore of new family of building 
envelope components. 

Hydro and terrestrial systems 
The link between hydrosystems and terrestrial ecosystems is two-fold: 1) through energy-matter fluxes 
mediated by predation on insects with aquatic larvae stages but with winged adults, 2) through variation in 
ground and surface water levels that impact soil biological productivity. Using the activity of aerial predators 
of insects as proxies for the productivity of hydrosystems and soils allows the study of ecosystem-wide 
processes, but at a manageable scale and resolution. Events impacting water levels (droughts, floods) play 
the role of natural experiments, a role only possible when constant long term monitoring of multiple 
parameters is in place. 

Beyond fundamental research, this equipment can also lead to an innovative approach to biodiversity 
monitoring for medium and large cities, through the development of cutting-edge technologies by national 
small and medium businesses. The agglomeration of the Grand Lyon has a biodiversity policy devoted to 
inventorying animal and plant species, but with new technologies it can go much further and begin to 
continuously monitor a set of species that can be considered “sentinel” species for large scale ecosystem 
processes and perturbation.  

Air quality, human behaviour and urban aerial vertebrate biodiversity 
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For the urban aerial vertebrate biodiversity, the proposed equipment (a hectometric-scale microphone 
array and low intensity AVISCAN radar) constitute a perfect answer to monitor the top-chain predator 
activity. A long-term monitoring of bat ultrasonic calls, along with bat and avian activity, in combination 
with the atmospheric, climatic and human activity measures, will produce a unique set of data, impacting 
landscape, urban and conservation ecology. This automated monitoring of urban biodiversity will encourage 
urban authorities to modify their environmental management rules and politics. This project will also 
stimulate the economic activity of small-to-medium companies, such as BIOTOPE which develops in France 
this type of equipment. To our knowledge, no such equipment (integrating radar, ultrasound and 
environmental monitoring) exists elsewhere. 

Air quality, ecotechnology design and run-off and groundwater quality 
The equipment placed at the ground stations will provide a unique set of information at different time scale 
on the impact of the renovation and of the new uses of the campus on the local environment (air quality, 
hydrosystems, biodiversity…). The equipment placed in the mobile laboratory will complement the 
environmental monitoring of the ground stations by focusing on short-term or small-scale processes (rush-
hour effects, meteorological events (rain), diurnal variations…). Another important purpose of the mobile 
laboratory will be as a platform, made available to industrial users for the study of their new 
technologies.Monitoring these different environmental indicators will lead to unique and integrated 
pictures of their interactions with human activities, which cannot be obtained by single laboratories or 
within a single discipline.  

For air quality, the combination of ground-based chemical sensors, optical sensors, and real-time 
sensors in the mobile platform will provide a complete picture of the pollution level and transport within 
and beyond the campus and identifying their sources or sinks in the new urban environment (changes in soil 
occupation and in vegetation cover, new buildings, reduction of motorized traffic…). These atmospheric 
observations will thus determine the impacts and feedbacks of the new urban environment and its human 
activities on the emission or reduction of gaseous pollutants (ozone, CO2…) or the emission of aerosol nano- 
and microparticles, for instance. In addition, monitoring microbial surfactants in the aerosols emitted by the 
campus area could reveal some new impacts and feedbacks between the new urban environment and 
microbial communities that are common in the ground and water of urban areas, such as P. Aeruginosa.  

In the same way, new stormwater source control systems (intensively vegetated, highly 
plurifunctional and generalized on the campus) will benefit from air, energy and social monitoring to assess 
their performance: Air monitoring to identify the part of contaminant coming from the atmosphere 
compared to the part coming from run-off and erosion of material, Energy monitoring to evaluate their 
“cooling” effect in summer, Social monitoring to estimate the role of anthropic pressure on the 
environmental behavior of such structures … 

Environmental improvements and biodiversity 
The major originality of the CITENIUM project is the possibility of a long term study of a gradient from a 
River to a large city. This exceptional situation – a true impermeability gradient from the Rhône River to a 
dense urban centre – makes it a perfect place to study how resources from diverse ecological 
compartments (aquatic, terrestrial / forest, terrestrial / park) are spatially and temporally partitioned – a 
task for which innovative large scale method is needed. 

The spatial heterogeneity of groundwater ecosystem under the city of Lyon is very high due to the 
combined influence of the East Lyon aquifer and the Rhône River aquifer. The quality and biodiversity of 
groundwater will be tackled in the CITENIUM equipment using transects of piezometers (from East to West 
and from North to South) that will bring original results of local heterogeneity using multi-parameter 
sensors and fauna sampling. The city of Lyon is a unique area to reach this objective, because of available 
long-term data sets of groundwater level and quality in the urban area. The effects of infiltration basins on 
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groundwater quality will be studied using sets of piezometers of increasing depths located upstream 
(reference) and downstream of the basin, where groundwater levels, chemical characteristics, and 
groundwater fauna biodiversity could be followed using multi-parameter sensors and regular fauna 
sampling.  

The Doua Campus is one of the rare urban areas where groundwater fauna was regularly sampled 
together with long term measures of the physical and chemical characteristics of their habitat. These long 
term surveys are unique opportunities to evaluate the consequences of global climate change and local 
change in urban activities on groundwater biodiversity.  

CiTENIUM will help bridging together research teams originating from various scientific fields (such as 
chemistry, physics, ecology, humanities,…) that have all the same objectives i.e., providing a better 
scientifically sound understanding on how the city of tomorrow will function. CiTENIUM will be the focus 
point of a multidisciplinary research and will generate as many synergies as possible between disciplines to 
promote contacts and networking (between researchers, as well as with private companies and urban 
authorities). 

Another thing that makes CiTENIUM unique is that it is part of the LyonTech-La Doua renovation 
project initiated by the campus master plan (“Plan Campus”). This comprehensive renovation project aims 
to make the entire campus a tool for training, demonstration, experimentation and research on the 
ecological technologies of urban renewal. The instrumented ecological campus project consists of four 
complementary components forming a cycle that supplements two cross-disciplinary components. 

CiTENIUM and the LyonTech campus development … 
The objectives of the LyonTech La Doua campus master plan (“Plan Campus”) are: 

1. “Innovate and Experiment”. The objective is to set up full-scale experiments on innovative 
technologies or management practices. This section includes INSA’s NEPTUNE project, among 
others. These experiments will be set up via partnerships between private companies and research 
laboratories as part of the renovation of the LyonTech-La Doua campus, and in accordance with the 
campus master plan for renovation. They will be subjected to precise, long-term scientific 
monitoring (about 10 years) that will measure the effects of ageing, maintenance, etc., but will also 
serve to improve the experiments in question. These will also serve as tools for training programs. 

2. “Interpret and Understand”. The objective is to set up or reinforce scientific tools for 
understanding, through experimental and/or numerical studies, the physical, chemical, biological 
and socio-economic processes that explain city’s impacts on its environment. These tools will be 
used in particular for interpreting the findings of in situ measurements.  

3. “Further Improve and Innovate”. The goal here is to propose technological enhancements or 
disruptive technologies that help innovate in all fields of urban renewal on the basis of : 1) 
assessments of experiments and monitoring of their effectiveness ; and 2) interpretations and 
modeling developed through the use of scientific tools. 

4. “Train and Inform”. The goal here is to use the ecological campus itself to train all campus students 
and operating personnel and to inform the general public. 

However, none of these goals can be reached if the Eco Campus is not instrumented with specific tools for 
monitoring the environmental benefits of the renovation and tested eco technologies.  

The specific objective of this application is to “Observe and Assess” by developing the scientific and 
technical on site instrumentation for long-term measurements and monitoring of local environmental 
effects of the ecological campus renovation, as well as its social and economic effects. Clearly, the entire 
project and in particular the very heavy concentration in a small geographical area of instrumented 
innovative technologies, real-time measurements, obviously constitutes a formidable showcase. 
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CiTENIUM will reinforce regional skills … 

 scientifically, as this is the main goal of this facility of excellence, which receives the support of the 
GIS Envirhonalp2, the Rhône-Alpes network for environmental sciences, of OTHU3 network in Urban 
Hydrology and ZABR4 a CNRS-certified workshop zone that include almost all Lyon research teams 
involved in water management and aquatic (see support letters). 

 economically. CiTENIUM will clearly go beyond simple data collection, as it will strengthen 
collaborative multidisciplinary work and will provide the means to scientifically assess the efficiency 
of eco technologies. It will therefore be an attractive tool for SMEs or larger groups, as underlined 
by the support letters listed in the annex. 

It must be pointed out that the Rhône-Alpes region and the Lyon region in particular possess an 
extremely dense network of innovative companies in the field of eco-technologies, in particular in 
urban engineering, water and waste management, and ground pollution. A recent study shows that 
while the Rhône-Alpes region comprises about 10% of France on the basis of most indicators 
(population, number of jobs, wealth production, etc.), it accounts for about 20% of companies and 
jobs in this sector. These companies are organized around the Axelera business cluster5, which was 
set up in 2005 to combine chemistry and the environment which includes major industrial groups, 
as well as a dense network of SMEs/SMIs, particularly in the field of engineering. CITENIUM is 
supported by Axelera as evidenced by letter provided in appendix.  

 geographically, cleantech or eco technologies are key components in the local government thinking 
and there is also a collective commitment to developing the agglomeration and the region with the 
backing of the above-mentioned networks.  

1.4. TECHNICAL ENVIRONNEMENT 

As already mentioned, the multidisciplinary CITENIUM equipment is based on the university development 
plan “Plan Campus” which will turn the campus LyonTech La Doua into an eco-campus where state-of the-
art ecotechnologies will be implemented. Therefore the main technical environment and infrastructure 
associated to CiTENIUM is the LyonTech La Doua campus. 
 
LYONTECH –LA DOUA: A SHOWCASE AND EXPERIMENTAL ECO-CAMPUS  
The scientific LyonTech-La Doua campus is situated in Villeurbanne, a suburb of Lyon. It is attended by 
22,000 students and some 2,000 researchers. 

The eco-campus project is part of a larger operation “Lyon City Campus” which, among other aims, is 
seeking to restore the buildings and rethink the external design of the campus. The objective is to design a 
flagship ecofriendly campus, in particular in the area of air quality, energy consumption, rainwater 
management, which can be used as a research and training resource. 

 “Cleantech” solutions for transport, building and teaching 
The LyonTech-la Doua campus aims to become a benchmark for clean technology.  
This will be implemented on campus, providing a resource for research, training and experimentation. The 
project will involve students, researchers and businesses working on energy, water quality and transport: 
scientific measurement and samples, experiments with innovative and natural technologies, etc. 

                                                           
2
 see http://envirhonalp.obs.ujf-grenoble.fr/ 

3
 see http://www.othu.org 

4
 See http:/www.zabr.org 

5
 See http ://www.axelera.org/srt/axelera/home 
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 Two specific features set it apart from traditional eco-neighborhoods 
 A campus supporting education, research and experimentation in the field of sustainable urban 

development 
The new lay-out, (improved public lighting, reduced energy consumption in buildings and optimized 
rainwater management) will offer an opportunity to experiment with technology, provide data for 
research and support training for Masters, Engineering or IUT (University Institute of Technology) 
and continuous training programs. It will also provide a showcase for manufacturers. 

 Creation of an eco-neighborhood through the restructuring of an existing neighborhood rather than 
creating a new one 
The 220,000 m² of renovated buildings will meet the French HQE environmental quality standard. 

 Intelligent, sustainable water management will be a priority 
The new campus layout will give high priority to sustainable water management: organization of 
green and blue infrastructures, rainwater recovery and recycling and use of innovative and natural 
water management technologies. 

The renovation of the campus was delayed but is now well on track with major changes to happen from 
2012 and upwards. Therefore the present application is timely still to achieve some monitoring before an in-
depth modification of the structure of the campus. 
Clearly, this strong coupling between the Equipex CiTENIUM, the “plan campus” and the Labex IMU is quite 
unique… as most of the infrastructure requirements are provided by the later two initiatives which are 
already funded. 

Practically, the infrastructure required to set-up CiTENIUM will be provided by the Eco Campus (and 
therefore the “plan campus” strategic plans). Therefore CiTENIUM comes along with almost no specific 
requirements in terms of infrastructure as power, water supply, etc… of the stations. 

As mentioned, we are aiming at deploying monitoring stations, of varying complexity, over the entire 
renovated neighborhood. Each station will be multiparameters (i.e., multidisciplinary) monitoring various 
metrics for air, water, soil, biodiversity qualities… but also the behavior of human beings. These stations will 
be designed with the following hiercharchy and complemented by mobile stations: 
A-level:  measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island,  air 

quality, groundwater, superficial water (runoff-water and water transiting through  stormwater 
management and sewage infrastructures) , biodiversity and human behavior. 

B-level:  measuring all parameters devoted to rainfall, energy consumption, dissipation and heat island, 
groundwater, biodiversity and human behavior. 

C-level:  measuring parameters devoted to one aspect either special rainfall monitoring (radar), energy 
consumption, dissipation and heat island,  groundwater, superficial water (runoff-water and water 
transiting through  stormwater management and sewage infrastructures) , biodiversity or human 
behavior. 

In size, these stations will cover the aspects of research containers to “simple mats” or cameras to be 
installed on the campus.  

The location of these stations (see below) has been chosen to match both: 

 the local infrastructure (in terms of power supply, free space, etc…), therefore facilitating their 
implementation; 

 scientific requirements as the scale of monitoring depends on the targeted object but also on 
inhomogeneity of the campus (i.e, monitoring a groundwater required specific locations that may 
not match ones for monitoring the energy dissipation of buildings as a function of climatic 
conditions).  This is has naturally led to the A-B-C hierarchy described above. 

The suggested location of the measuring stations is depicted on the following figure. 
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Figure 1. Location of the different levels of stations and zoom on level C stations for energy consumption 
dissipation and heat island 



 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

 23 

2. DISSEMINATION AND EXPLOITATION OF RESULTS 

PLANS FOR DATA DISSEMINATION 

The CiTENIUM’S partners recognize that dissemination of acquired knowledge represents a cornerstone of 
effective research. Therefore, we will perform a wide range of dissemination activities throughout the 
course of the project. CiTENIUM will disseminate its results throughout the project duration to all relevant 
stakeholders, including researchers, policy-makers, educators, and where appropriate industry. CiTENIUM 
will have a focused approach to dissemination of key scientific information to policy-makers and other user 
communities through providing high-quality scientific information to national, European and international 
bodies globally concerned with environmental sustainability.  
 Dissemination to the scientific, policy and industrial communities will be ensured through three different 
channels; a website, peer-reviewed publications and participation in scientific congresses. 
 Portals to the CiTENIUM website will be opened to scientific and industrial parties and even further 
to a larger public. The website will be built for efficient handling of data throughout the project. This 
website will be regularly updated and will interface CiTENIUM with: 
1. Authorities by showing regional information on measurement and modelling results (emission changes, 

composition and long range transport, estimates of effect of pollution reduction strategies).  
2. Policy makers by estimating of effect of eco strategies on local scale.  
3. Research community by releasing of state-of-the-science advances.  
4. Industry by testing eco technologies 

Publication of our results in open access journals will be strongly encouraged. CITENIUM’ partners 
will be encouraged to write joint peer-reviewed papers, and publish them in leading journals. 

All the papers resulting from data collected within CiTENIUM will have to acknowledge the Equipex 
and cite the source of the data used.  

CiTENIUM will encourage participation to related congresses; such events will be promoted at the 
public web site of the consortium. In the field of sustainable wet weather urban water management, the 
Novatech6, conferences held in Lyon every three years, provide an excellent arena for diffusing the results 
obtained, both amongst the international scientific community and French operational actors. Other 
existing events will also be used: notably the Pollutec tradefair. Considering its old and renowned experience 
in networking and scientific and operational results spreading (Organization of International Novatech 
conferences every 3 years, about 40 regional and national conferences per year, …) the GRAIE7  (Groupe 
Rhône Alpes sur les Infrastructures et l’Eau) could play a key role for the dissemination of CITENIUM results 
(see letter).  

INTELLECTUAL PROPERTY MANAGEMENT 

A Consortium Agreement, based on standard FP7 DESCA model, will spell out all the issues regarding the 
partnership i) governance, ii) confidentiality; iii) general rules regarding ownership and protection of 
knowledge; iv) use and dissemination of knowledge; v) access rights for use of knowledge. 
The following principles will especially be adopted:  

                                                           
6
 The Novatech conferences, organised by the GRAIE, are the largest international event concerning the sustainable urban water 

management. The last conference in July 2010 brought together over 650 participants from 42 countries. See 
http ://www.graie.org/novatech/.  
7 http ://www.graie.org/ 
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- Free access will be given to standard real time data generated by the observatory performed under 
public grants, while data gathered under specific research and industrial contracts will be accessed 
following the contractual intellectual properties rights; 

- Role of the Steering committee as described in the section following including validation of any 
project to use CITENIUM; 

- Financial rules to apply to any study using the infrastructure in order to cover global running costs 
(see herafter). 

ACCESS TO CITENIUM 

Access to collected real time data: will be given through CITENIUM web site according to agreements and 
economic models built by the steering committee. The access to the website and its data will be given upon 
simple requestby providing specific login information, in order to monitor the access to the data and 
efficiently request efficiently appropriate acknowledgement for the data to be used. 
CiTENIUM aims to be a research observatory in which new techniques for a sustainable urban development 
will be implemented and tested, as such it will lead to: 

 Improved professional practices and know-how, notably for local government agencies and 
other bodies in charge of urbanization and rehabilitation.  

 Technological innovations… 

o in the short term, by evaluating and optimizing existing eco technologies or those in the 
final stages of development.  

o in the longer term, by interpreting and better understanding phenomena using systemic 
approaches which will open up new lines of technical and technological development.  

. CITENIUM will be offered as an experimentation site for companies engaged in the development of new 
eco technologies (water treatment solutions, ecological materials…). The sensor network will enable an 
accurate control of the experimental conditions and an evaluation of the impacts. Any new project will be 
conditioned by the validation of the steering committee and signature of a specific agreement including an 
access fee (see financial section). 

PLANS FOR REINFORCING ECONOMICAL IMPACT 

CiTENIUM will facilitate the transfer between innovative science and commercially available technologies. 
This is made possible by the involvement and interest of the Pole of Competitiveness AXELERA and in 
particular PROVADEMSE located on the campus which are both powerful interfaces with industry. They will 
be members of CiTENIUM’s advisory board to maximize all possible interactions. AXELERA is a cluster with 
worldwide visibility, and rely strongly on the excellence of the research in Environmental Chemistry in the 
Lyon area. The transfer from research to application is made easy by the functioning of this structure, which 
supports only joined projects between industrials and academics. PROVADEMSE which is a platform 
certified by Axelera is a center of expertise and pooled resources dedicated to innovative eco-companies in 
the strategic domains of ECOTECH / CLEANTECH, especially the sustainable management of waste 
resources, water, raw materials and energy in highly anthropic environments (industrial and urban).  

Besides the above-mentioned structures, the interest of Industry in CITENIUM as evidenced by the 
strong involvement of VEOLIA, a major structure in urban service management, and the numerous 
expression of interest received for concrete collaborations see above. The CITENIUM project is of major 
importance for Veolia Environment, and fully meets its commitments to develop environmental services: 

 CITENIUM is a unique project of ecocampus: Veolia has developed a real know-how in ecodistricts, 
and is currently completing a “sustainable campus referential assessment”. La Doua Campus could 
thus become the worldwide reference for ecocampuses. 
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 CITENIUM is mostly focused on data collection and monitoring: data analysis is already a strategic 
key to have an in-depth understanding of ecosystems, to identify and define cleantech solutions, to 
improve behaviour of users, and to limit the impacts of human activity on the environment. This 
major role of data analysis is clearly emphasised in Veolia’s participation in CiTENIUM project. 

 CiTENIUM is built as a shared platform, mixing scientific data, users’ behaviours indicators, thus 
proposing a concrete site for one-scale innovative pilot units: Veolia Environment is permanently 
striving to bring together academics, scientists, industrialists, and institutions, so as to investigate 
new fields of investigation, implement new industrial methods and propose new environmental 
services to the population. 

Veolia Environment is thereby strongly determined to accompany Lyons’ PRES and the Greater Lyon 
in their major projects for the La Doua Campus.” 

Citenium will also facilitate the development of new practices improving urban planning, design and 
management practices. Many municipalities, public bodies could benefit from the results of Citenium as 
proved by the support of the urban community of Greater Lyon, The Water Agency Rhône Méditerrannée 
Corse, UrbaLyon (Lyons Urban planning Agency) and the CERTU (the Centre for the Study of Urban Planning, 
Transport and Public Facilities) which is responsible for carrying out surveys in the fields of urban networks, 
transport, urban planning and public facilities on behalf of the French State (Ministry of Ecology, Energy, 
Sustainable Development and see) for the benefit of local authorities, public bodies, companies entrusted 
with public-service commissions or the relevant professions). 

3. PROJECT MANAGEMENT 

3.1. MANAGEMENT  

RELEVANT EXPERIENCE OF THE PROJECT MANAGER 

CiTENIUM will be coordinated by a team of representative of the two main academic organization of the 
campus (University of Lyon 1 and the high engineering school INSA Lyon): Christian GEORGE (Senior 
Scientist at CNRS, Vice-president of the University Lyon 1, in charge of innovation, sustainable development 
and ecotechnologies) and Sylvie BARRAUD (Professor at INSA Lyon, Director of the multidisciplinary 
research federation OTHU (SFR 4161) in the field of urban water). 

Dr. Christian GEORGE (Ph. D. in the field of Physical-Chemistry - 1993, Habilitation in Chemistry - 1999, 
University Louis Pasteur - Strasbourg) has been active in the field of atmospheric chemistry and/or physical 
chemistry over the last decade. He acted as research scientist at the Fraunhofer Institute for Toxicology and 
Aerosol research ITA at Hanover (Germany), at the CNRS Centre for Surface Geochemistry (CGS) at 
Strasbourg (France) and now at the Research Institute for Catalysis and Environment of Lyon IRCELYON 
(France).  
His current research portfolio is based on studies bringing together atmospheric chemistry, environmental 
chemistry, physical chemistry, chemical kinetics, Photochemistry… for a better understanding of the 
processes occurring in the troposphere. A central aspect of this work is the participation in collaborations 
across many disciplines. 
He has published more than 70 peer refereed journal articles in high standing journals such as Nature, 
PNAS, JACS, … and has won the  EUREKA-Lillehammer – EUROTRAC 2 Prize in 2004. 
He has strong experiences in coordinating national and international research projects and programmes. 
In particular, he was the chair of the European Science Foundation (ESF) focused on Interdisciplinary 
Tropospheric Research: from the Laboratory to Global Change (INTROP). He was Interdisciplinary Group 
Leader, in charge of 44 persons (as of January 1st, 2011). He coordinated several European projects (FPs and 
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Life+), ANR reasearch projects. He was also adviser at the CNRS-INSU headquarters, in charge of 
coordinating, among other, the French research in atmospheric sciences. 
He is in charge of a research group consisting of 35 scientists, technician Ph-D and post-doctoral students 
(as of January 1st, 2010). This group is interdisciplinary in nature tackling science fields such as atmospheric 
chemistry, heterogeneous catalysis, surface science, photochemistry or electrochemistry. Clearly, his work 
bridges fundamental chemistry and Earth sciences. 
Other National & International Panels & Advisory Groups Membership: Secretary of the Atmospheric and 
Ocean Division at the European Geosciences Union, 2003-2007,  Vice coordinator (“chargé de mission”) of 
the Atmospheric division at INSU (Institut National des Sciences de l’Univers) of the CNRS (2004-2009),Vice-
coordinator of the "Heterogeneous Chemistry" subgroup of the project "Chemical Mechanism 
Development" (CMD) funded within EUREKA - EUROTRAC-2, Panel of the French Programme on 
Atmospheric Chemistry (Programme National de Chimie Atmosphérique du CNRS), Co-Chair of the French-
German Research Programme in Atmospheric Chemistry, Panel of the interdisciplinary programme 
PRIMEQUAL-PREDIT. (Programme de Recherche Interorganisme pour une Meilleure Qualité de l'Air à 
l'Echelle), International advisory board of the EU infrastructure projects EUROCHAMP and EUROCHAMP2, 
Panel SIMI5/6 of the Agence Nationale de Recherche (ANR), programme « blanc », Panel of the 
Mediterranean Integrated Studies at Regional and Local Scales (MISTRALS), International Commission on 
Atmospheric Chemistry and Global Pollution (iCACGP), Vice President of the University Lyon 1, in charge of 
innovation, sustainable development and eco technologies. 

Pr. Sylvie Barraud (Ing. In Civil & Urban Engineering, Ph. D. in the field of Urban Hydrology - 1986, 
Habilitation in Civil Engineering - 2002, University Lyon1).  
She has a great experience in multidisciplinary projects and teams management.  She was responsible for 
more than 25 national or international multidisciplinary research projects.  She is the Director  of OTHU 
Research federation SFR 4161 (Field Observatory for Urban Hydrology - http://www.othu.org/) which is an 
observatory composed of 85 researchers from more than 10 research fields and from 12 laboratories out of 
9 research institutions in close collaboration with the Regional Water Agency (RM&C) and The Greater Lyon.  
Her own main research interests are focused on Urban Hydrology and in particular in monitoring and long 
term modelling of stormwater systems and in the development of Multicriteria Decision Support Systems 
aiming at evaluating the performance and the sustainability of urban water systems. She has published 
more than 30 peer reviewed journal articles, 9 books and book chapters, more than 50 articles in 
international conferences and about 90 other publications. 
She also involved in national and international networks. In particular, she is co-chair of the national 
observatory network in urban hydrology ((HURBBIS: http://www.hurrbis.org/) and member of the core 
structure of the SOERE URBIS (Urban Environment) (Observation system for research and experimentation 
in Environment approved by the French Ministry of Research and Higher Education).  She is co-chair of the 
joint committee IWA/IAHR international working group SOCOMA (« Source Control Management » in water 
management). 
Among other professional responsibilities : Member of several French associations in the field of water 
management (GRAIE, EURYDICE, ASTEE, AUGC, …), Member of evaluation board of the National ANR 
Program “Sustainable buildings and cities”, Member of the scientific committee of Lyon Tech La Doua, 
Reviewer in more than 10 international scientific Journals, Member of the Organizing Committee of 8 
international conferences (Novatech) and national conferences,  Member of the Scientific Committee of 
international conferences (Novatech 1992, DMinUCE 2000, 2002, 2004, 2006 (Decision Making in Urban and 
Civil Engineering) and ICUD 2011 (12th International Conference on Urban Drainage)). 

http://www.othu.org/
http://www.hurrbis.org/
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COORDINATION MODALITIES 

The operational management structure of CITENIUM, will operate under the umbrella of the Eco Campus 
Scientific committee, and will be organized in 4-levels: the Coordinator (see above), the Steering Group, the 
6 Scientific themes and an Advisory Board.  

Project Coordinator and Project Office (LIP).  
The Coordinator assisted by a project manager from Lyon Ingénierie Projets (LIP), a subsidiary of Université 
Claude Bernard Lyon 1 specialized in collaborative projects engineering and management, will manage the 
overall legal, contractual, financial and administrative aspects of the consortium. The coordinator will be in 
charge of reporting to ANR. 

Steering Committee (SG).  
The SG will oversee the 
integration and completion 
of the project objectives and 
have a meeting every 3 
months evaluating the 
progress of CITENIUM. The 
SG will consist of the project 
coordinator, leading 
scientists of the 6 Scientific 
themes of CITENIUM 
gathering the different 
expertise, representatives of 
the private partners (VEOLIA, Leosphere). Given the strong interaction with the labex IMU, its coordinator 
will have a permanent chair in CITENIUM to ensure maximum common awareness. Tasks of the Steering 
Group will include:  

 supporting the coordinator in fulfilling his obligations, 

 ensuring that all work meets functional requirements and is of the highest quality,  

 ensuring the project’s global coherence, in accordance with the rehabilitation plan, 

 ensuring that risks are identified at the earliest possible stage, so that efficient countermeasures 
can be taken in time, 

 agreeing on press releases and joint publications, 

 ensure the effective day-to-day coordination and monitoring of the progress of the technical work 
affecting CITENIUM as a whole, 

 evaluation of request arising from news project/users, 

 deciding on the maintenance/updating of the sensors network, 

 deal with any request arising from the users of the observatory, 

 Coordinate at the consortium level knowledge management and innovation-related activities.  
CITENIUM intends to remain an “open” infrastructure encouraging science and innovation.  
Users will be invited to describe their projects to enable their evaluation. For sake of confidentiality, users 
will have the possibility to request that the industrial partners do not evaluate a project.  
Decisions shall be taken with 2/3 votes. 

Advisory Board (AB).   
A board of scientific and policy experts will advise the Steering Group and the Coordinator on achieving the 
project objectives and using the scientific project products. Advisors are also chosen to ensure the exchange 
of information with other relevant national and international research activities and to maximize the impact 
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of the project. The AB consists of executive representatives of the end-users of the project as people 
involved in the technical underpinning of policy work. The Advisory Board (AB) will meet twice a year and 
take part in the CITENIUM annual reviews. Advisors will also interact with the SG through bilateral contact, 
participation in SG meetings and annual all staff meetings of the project consortium.  
This board will include : (i) The presidents of the Eco campus scientific and steering committees ; (ii) 
International experts : list names one per field, (iii) A representative of the Axelera cluster, (iv) A 
representative of the urban community of Lyon “Grand Lyon”, (v) A representative of PROVADEMSE (see 
herafter) (vi) envirhonalp and (v) CERTU 

Suggested scientists to be nominated in the advisory board: 
The composition below is tentative and will only finalized, during its kick-off meeting, once CiTENIUM is 
funded. Most of the international experts have been approached (but not all) and had agreed participating 
(while at the time of submission some confirmations are still pending). Definitively, high care will be taken 
to have a high level and interdisciplinary advisory board. 
Possible experts are : 

 Philippe Bonnin (philippe.a.bonnin@wanadoo.fr) architect and anthropologue. 

 Tim Fletcher (tim.fletcher@unimelb.edu.au), ARC Future Fellow & Professor of Urban Hydrology 

 Nilo Nascimento (niloon@ehr.ufmg.br) Prof. at the University of Minas Gerais - Member of the 
Urban Drainage Joint committee of International Water Association / International Association of 
Hydraulic Research  

 Pr.Michel BERNIER, cole Polytechnique de Montréal (EPM) 

 Eric Favier 

 Pr. Hartmut Herrmann (hartmut.herrmann@tropos.de), atmospheric chemist, Gay(-Lussac / 
Humboldt prize awardee. 

Theme Leaders. CITENIUM scientific work is organized in 6 scientific themes covering the multidisciplinary 
scientific expertise of CITENIUM partners (see organizational chart). The Leaders of each Theme will ensure 
the good coordination of work within the Theme and fast communication between partners. They will 
especially relay any user request of their community to the Steering Committee for approval. 
 
Interaction with innovation management partners 
2 structures will contribute to the animation of research partnerships and technology transfer around 
CITENIUM: 

- LIP (Lyon Ingénierie Projets), subsidiary of Université Claude Bernard Lyon 1 will assist the consortium 
assistance and their partners for fund raising (national and international calls for projects) and 
negotiation of industrial partnerships. LIP will provide the administrative support for the valorization 
of CITENIUM: agreements set-up to access the equipment and financial management. It will also 
provide day-to day management (meeting organization, minutes, financial management) 

- The SATT (Société d’Accélération de Transfert Technologique / Tech transfer accelerating company), 
will organize the maturation of academic projects and their transfer to industry through licensing or 
start-up creation. 

CITENIUM will have strong interaction with PROVADEMSE (www.provademse.com), a platform created by 
partner organization INSA, to assist industrialists for ecotech/cleantech management including resources 
management (water, energy…) and ecotechnologies evaluation. 
PROVADEMSE has a large network of companies active in ecotechnologies development and will play a key 
role to attract industrialists around CITENIUM.  

mailto:philippe.a.bonnin@wanadoo.fr
mailto:tim.fletcher@unimelb.edu.au
mailto:hartmut.herrmann@tropos.de
http://www.provademse.com/
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3.2. COLLABORATION ORGANIZATION 

PARTNERS’ DESCRIPTION, RELEVANCE AND COMPLEMENTARITY 

By construction, CiTENIUM is highly multidisciplinary, at a level that has not yet been reached worldwide. 
CiTENIUM brings together research groups originating from a very broad range of scientific field (i.e., from 
humanities to molecular teledetection). The reality of this interdisciplinary character is obvious from the 
figure below but also from the partners’ description (see below). Naturally this comes along with a high 
added value (and some coordination issue but which are taking care of in the operational structure of 
CiTENIUM). In addition, CITENIUM is strongly coordinated by the INSA and the University of Lyon I which are 
the main institution on the campus LyonTech La Doua. Accordingly, CiTENIUM enables collaboration 
between scientist and institutions that would otherwise not exist. In this sense also, CiTENIUM is unique. 
 

 

• Partner 1 : Institut de Recherche sur la Catalyse et l’Environnement de Lyon 

(ircelyon – UMR 5256) 

http://www.ircelyon.univ-lyon1.fr  
IRCELYON (Research Institute for Catalysis and Environment of Lyon) is the 
largest CNRS/Claude Bernard University joint laboratory entirely dedicated to 
catalysis in France  
IRCELYON brings together the competences in heterogeneous catalysis over 
the Lyon area to establish the largest catalysis laboratory in France and 
Europe. The laboratory includes a permanent research staff of 115 CNRS and 
University Lyon 1 Faculty members and as many PhD students, post-docs, and invited scientists from all over 
the world. IRCELYON has long years of experiences in laboratory experiments devoted to surface and 
aerosol chemistry. Furthermore the institute is equipped with a comprehensive spectrum of techniques, 
including aerosol physics instrumentation such as sizing and concentration measurements, GC/MS, IC, 
White light spectrometer, and AMS). 
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The research team involved deals with Air cleaning, Gas treatment and Atmospheric chemistry and involves  
7 CNRS permanent researchers, 5 faculty members, 4 engineers and technical staff members, about 30 PhD 
and postdoctoral fellowships. Ranked A by AERES (2010); 
Projects:  
National: ANR PHOTODUST, AEROCLOUD, SURFIN, PHOTOAERO;  
European: FP5 MOST, FP7 IPs EUCAARI and PEGASOS, Life+ PhotoPaq.  
Industrial partnerships: Saint Gobain, PSA, Italcimenti… 
Scientific production 
85 papers in the last 3 years. 
1O recent papers related to CiTENIUM  
L. Deguillaume, M. Leriche, K. Desboeufs, G. Mailhot, N. Chaumerliac and Ch. George, Transition metals in atmospheric liquid 

phases: Sources, reactivity and sensitive parameters, Chem Rev., 105, 3388-3431,2005. 
K. Stemmler, M. Ammann, Chantal Donders, J. Kleffmann, Ch. George, Photosensitized reduction of nitrogen dioxide on humic acid 

as a source of nitrous acid, Nature, 440,195-198, 2006 
M. Ndour, B. D’Anna, C. George, O. Ka, Y. Balkanski, J. Kleffmann, K. Stemmler and M. Ammann, Photoenhanced uptake of NO2 on 

mineral dust: Laboratory experiments and model simulations, Geophys. Res. Lett, 35, L05812, 2008. 
Monge M.E., D'Anna B., Mazri L., Giroir-Fendler A., Ammann M., Donaldson D.J., George C., Light changes the atmospheric reactivity 

of soot, Proc. Nat. Acad. Sci. US (PNAS), 107(15), 6605-6609, 2010. 
Mara-Eugenia Monge, Christian George, Barbara D’Anna, Jean-Franois Doussin, Adla Jammoul, Junnan Wang, Grégory Eyglunent, 

Géraldine Solignac, Véronique Daele and Abdelwahid Mellouki, Ozone Formation from Illuminated Titanium Dioxide 
Surfaces, J. Am. Chem. Soc., 2010, 132 (24), pp 8234–8235 

Ndour, M., P. Conchon, B. D'Anna, O. Ka and C. George, Photochemistry of mineral dust surface as a potential atmospheric 
renoxification process,Geophys. Res. Lett., 36, 4, 2009. 

Ndour, M., M. Nicolas, B. D'Anna, O. Ka, and C. George, Photoreactivity of NO2 on mineral dusts originating from different locations 
of the Sahara desert, Phys. Chem. Chem. Phys., 11(9), 1312-1319, 2009. 

Nicolas, M., M. Ndour, O. Ka, B. D'Anna, and C. George, Photochemistry of Atmospheric Dust: Ozone Decomposition on Illuminated 
Titanium Dioxide, Environmental Science & Technology, 43(19), 7437-7442, 2009 

Favez O, El Haddad I, Piot C, Boreave A, Abidi E, Marchand N, Jaffrezo JL, Besombes JL, Personnaz MB, Sciare J, Wortham H, George 
C, D'Anna B, Inter-comparison of source apportionment models for the estimation of wood burning aerosols during 
wintertime in an Alpine city (Grenoble, France), Atmospheric Chemistry And Physics, 10, 5295-5314, 2010 

Ekström, S., B. Nozière, M. Hultberg, T. Alsberg, J. Magnér, E. D. Nilsson, and P. Artaxo, A possible role of ground-based 
microorganisms on cloud formation in the atmosphere, Biogeoscience, 7, 387, 2010. 

 

• Partner 2 : Laboratoire de Génie Civil & d’Ingénierie 
environnementale  (LGCIE)  

http://lgcie.insa-lyon.fr/ 
The LGCIE was created in January 2007 under the authority of INSA and Lyon 1 
University. Its aim is to combine research in Civil Engineering with research in 
Chemistry and Process Engineering to improve how environmental issues are taken into account in urban 
planning and the management of the built environment. It is made up of 50 teacher-researchers, with an 
equivalent number of PhD students and around 20 technical and administrative staff and is ranked A by 
AERES (2010). 
Its research activities fall clearly into the field of engineering and are organized in three main areas:  
(i) Discharge and transfer of urban and industrial pollutants (urban water, in particular in wet weather, 
contaminated materials and waste) ; (ii) Coupling and interactions between geomaterials and 
infrastructures (iii) Performance engineering of multi-materials and structures (multimaterials for 
construction, reliability and sustainability of structures in their environment). 
National Projects: ANR SEGTEUP, ANR CABRES, ANR MENTOR, ANR OMEGA, ANR INOGEV, ANRSEDIGEST, 
ESPRIT (Rhodanos) 
European: FP7 PREPARED.  

http://lgcie.insa-lyon.fr/
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Industrial partnerships: Greater Lyon, Veolia Eau, Suez Environnement, Lyonnaise des Eaux… 
Scientific production: 197 papers in international journals (more than 80 papers in domains in close 
relationship with CiTENIUM), 262 papers in internatinal conf. (105 in domains in close relationship with 
CiTENIUM) for the last 4 years. 
1O recent international peer reviewed papers related to CiTENIUM  
1. Becouze C., Wiest L., Baudot R., Bertrand-Krajewski J.-L., Cren-Olivé C. (2011). Optimisation of pressurised liquid extraction for 

the ultra-trace quantification of 20 priority substances from the European Water Framework Directive in atmospheric particles 
by GC-MS and LC-FLD-MS/MS. Analytica Chimica Acta, 693(1-2), 47-53.  

2. Deletic A., Dotto C.B.S., McCarthy D.T., Kleidorfer M., Freni G., Mannina G., Uhl M., Henrichs M., Fletcher T.D., Rauch W., 
Bertrand-Krajewski J.-L., Tait S. (2011). Assessing Uncertainties in Urban Drainage Models. Physics and Chemistry of the Earth 
(in press). 

3. Moura P., Barraud S., Baptista M.B., Malard F. Multicriteria decision-aid method for the evaluation of the performance of 
stormwater infiltration systems over the time. Water Science & Technology (in press). 

4. Métadier M., Bertrand-Krajewski J.-L. (2011). From mess to mass: a methodology for calculating storm event pollutant loads 
with their uncertainties, from continuous raw data time series. Water Science and Technology, 63(3), 369-376. 

5. Dembélé A., Bertrand-Krajewski J.-L., Barillon B. (2010). Calibration of stormwater quality regression models: a random 
process? Water Science and Technology, 62(4), 875-882. 

6. Le Coustumer S., Fletcher T. D., Deletic A., Barraud S. and Lewis J. F. (2009). Hydraulic performance of biofilter systems for 
stormwater management: influences of design and operation. Journal of Hydrology. 376 (2009), 16-23.  

7. Foulquier A., Malard F., Barraud S. and Gibert J. (2009). Thermal influence of urban groundwater recharge from stormwater 
basins. Hydrological Processes. 23 (12), 1701-1713. 

8. Bertrand-Krajewski J.-L., Barraud S., Lipeme Kouyi G., Torres A., Lepot M. (2008). On-line monitoring of particulate pollutant 
loads in urban sewer systems: stakes, methods, example of application. International Water Journal, 4, 49-57. 

9. Moura P. M., Barraud S., Baptista M.B. (2008). Méthodologie multicritère d’aide à la décision pour les systèmes d’infiltration 
des eaux pluviales : méthodes et exemples. European Journal of Environmental and Civil Engineering. 12 (6), 687-700. 

10. Le Coustumer S., Moura P.M., Barraud S., B. Clozel, Varnier J.-C. (2007). Temporal evolution and spatial distribution of heavy 
metals in a stormwater infiltration basin – estimation of the mass of trapped pollutants Water Science & Technology, 56 (12), 
93-100. 

 

• Partner 3: CETHIL (Lyon Center of Thermics) UMR 5008 

CETHIL (Lyon Center of Thermics) - UMR 5008.  The CETHIL is a research 
unit entirely dedicated to increasing understanding of heat transfers 
whose results can be applied to different social and economic issues, 
explored by the CETHIL using approaches which associate equal 
measures of phenomena modeling and experimental studies. Studies are also focused on one hand on 
aeraulics modeling using field codes and on the other hand on the development of more global models, 
making it possible to model the dynamic behavior of buildings in a more rapid and efficient way.  
The studies focus both on materials and components and on buildings and their thermic and aeraulic 
fittings. Given the current context, the laboratory is also looking at high energy efficiency buildings and 
issues relating to comfort and to air quality. The question of how different sources of energy interact on a 
given site is also a theme of great interest which needs to be studied on the neighborhood or city scale, 
hence our interest in participating in this project.  
Projects  
National: ANR HABISOL/Valerie, ANR HABISOL/Superbat, ANR HABISOL/Fiabilite, ANR HABISOL/Hygrobat, 
ANR STOCKE/MICMCP, ANR STOCKE/Stock Air2, ANR STOCKE/Staid. 
European: DG TREN/6PCRD/Concerto Renaissance 
Industrial partnerships: EDF (CETHIL is a common laboratory with EDF), SOMFY, CSTB, DUPONT de 
NEMOURS …. 
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Scientific production: 40 papers / year in international journals (more than 30% papers in domains in close 
relationship with CiTENIUM), 50 papers / year in international conf. (30% in domains in close relationship 
with CiTENIUM) 
1O recent papers related to CiTENIUM  

1. WOLOSZYN M., KALAMEES T., ABADIE M.O., STEEMAN M., SASIC KALAGASIDIS A. (2009). The effect of combining a relative-
humidity-sensitive ventilation system with the moisture-buffering capacity of materials on indoor climate and energy 
efficiency of buildings. Building and Environment, 44(3), 515-524. 

2. KUZNIK F., VIRGONE J., JOHANNES K. (2010). Development and Validation of a New TRNSYS Type for the Simulation of 
External Building Walls Containing PCM. Energy and Buildings, 42(7), 1004-1009. 

3. GIROUX-JULIEN S., PABIOU H., MENEZO C. (2010)  Etude des échanges convectifs au sein d’écoulements de convection 
naturelle en milieu ouvert – Application au rafraichissement de composants photovoltaïques intégrés au bâtiment. CIFEM 
2010, PREMIER COLLOQUE INTERNATIONAL FRANCOPHONE D'ENERGETIQUE ET MECANIQUE, Rennes.  

4. SAFER N., WOLOSZYN M., ROUX J.-J. (2005). Three dimensional simulation with CFD tool of the air flow phenomena in 
double skin facades with Venetian blind. Solar Energy, 79(2), 193-203 . 

5. GAO Y., ROUX J.-J., ZHAO Y.JIANG L. (2008). Dynamical Building Simulation: A Low Order Model for Thermal Bridges Losses. 
Energy and Buildings, 40(12), 2236-2243. 

6. P.H.BIWOLE,W.YAN,Y.ZHANG,J.-J.-ROUX (2009). A complete 3D particle tracking algorithm and its applications to indoor 
airflow study. Measurement Science and Technology, 20 (11), 115403. 

7. GAVAN V., WOLOSZYN M., KUZNIK F., ROUX J.-J. (2010). Experimental study of a mechanically ventilated double-skin façade 
with venetian blinds: A full-scale investigation in controlled environment. Solar Energy, 84 (2), 183-195. 

8. OBRECHT C., KUZNIK F.,  TOURANCHEAU B., ROUX J.-J. (2011). A new Approach to Lattice Boltzmann Method on Graphics 
Processing Units.  Computers & Mathematics with Applications,  61 (12), 3628-3638. 

9. KUZNIK F., DAVID D., JOHANNES K., ROUX J.-J. (2011). A review on phase change materials integrated in building walls. 
Review Article  Renewable and Sustainable Energy Reviews, 15 (1), 379-391. 

10. KWIATKOWSKI J., WOLOSZYN M., ROUX J.-J. (2011). Influence of sorption isotherm hysteresis effect on indoor climate and 
energy demand for heating. Applied Thermal Engineering, 31 (6-7), 1050-1057 

 

• Partner 4 : Laboratory of Ecology of Natural and Man-impacted Hydrosystems 

(LEHNA - UMR5023) 

 
The UMR LEHNA (5023) is specialized in biodiversity dynamics studies, and more 
particularly in rivers, groundwaters and wetlands. More recently, researches 
were developed on soil fauna and vertebrates. Biodiversity dynamics are 
considered from systematics and phylogenetics point of view for describing living 
organisms, their history, and recent changes due to land-use changes and arrival 
of invasive species. Using molecular tools, population biology (behavioural 
ecology, ecophysiology, and fitness studies), and community ecology, we try to 
elucidate the processes that lead to adaptation at different levels of complexity 
(ANR DEEP, ANR COLAPSE, ANR WETCHANGE) and changes in species distribution and consequences of 
urbanization. These topics would be greatly valorised by the CITENIUM project. The studies of interactions 
between changes in urban activities, landscape restoration and introduction of exotic species are supported 
by the “Grand Lyon” (management of urban storm waters – Observatoire de Terrain en Hydrologie Urbaine 
- and urban biodiversity). For these approaches, the unit needs long term observations of environmental 
and biological characteristics of an area such as LyonTech-La Doua, very likely to see profound changes in 
the coming years. 
Projects: 
National  
ANR Biodiversité "INBIOPROCESS" Linking biodiversity and ecological processes in the subsurface/surface 
water interfaces for sustainable groundwater management (ANR-06 -BDIV 007) 

http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235620%232011%23999389987%233310772%23FLA%23&_cdi=5620&_pubType=J&view=c&_auth=y&_acct=C000032578&_version=1&_urlVersion=0&_userid=1889666&md5=dcc33767a667d60fe85ead303fbae454
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VMY-511G6B5-1&_user=1889666&_coverDate=09%2F15%2F2010&_alid=1468221585&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6163&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000032578&_version=1&_urlVersion=0&_userid=1889666&md5=fac63980f2a064e900fdd65c8fc1058d&searchtype=a
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235687%232011%23999689993%232909793%23FLA%23&_cdi=5687&_pubType=J&view=c&_auth=y&_acct=C000032578&_version=1&_urlVersion=0&_userid=1889666&md5=b5cdefaceb51628cd8e0fb9ae00b9c17
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ANR CEP "WETCHANGE" Biodiversité et fonctions des zones humides en réponse aux étiages sévères induits 
par le changement global (446043). 
ANR Jeunes chercheurs(ses) "DEEP" Disentangling Evolutionary and Ecological Processes shaping patterns of 
groundwater biodiversity (ANR-08-JCJC-0120) 
ANR blanche “COLAPSE” Connectivity of Landscape and Assessment of Populations Slipping into Extinction 
(ANR-06-BLAN-0395-01) 
European:  
"BioFresh" Biodiversity of Freshwater Ecosystems: Status, Trends, Pressures, and Conservation Priorities 
(PF7-ENV-2008-1) 
Industrial partnerships:  
EDF, CNR, VEOLIA, Agence de l’eau RMC, Réseau Ferré de France,Autoroutes Paris-Rhin-Rhône, Ecosphère,  
Scientific production:  
From 2005 to June 2009, the unit has produced 190 papers refereed by the ISI, 33 papers in 2010, and 39 in 
from january to july 2011. More than 60% of papers are ranked in the first quartile of their respective fields. 
1O recent papers related to CiTENIUM  
1. Datry T., Malard F. & J. Gibert - 2005 - Response of invertebrate assemblages to increased groundwater recharge rates in a 

phreatic aquifer. Journal of The North Benthological Society, 24, 3, 461-477. 
2. Datry T., Malard F. & J. Gibert - 2006 - Effects of artificial stormwater infiltration on urban groundwater ecosystems. In NATO-

ASI Book, Urban groundwater management and sustainability, Tellam J.H. et al. Eds, Springer, 331-345.. 
3. Foulquier A., Malard F., Barraud S. & J. Gibert - 2009 - Thermal influence of urban groundwater recharge from stormwater 

infiltration basins. Hydrological Processes, 23, 1701-1713. 
4. Foulquier, A., Simon, L., Gilbert, F., Fourel, F., Malard, F., Mermillod-Blondin, F., 2010 - Relative influences of DOC flux and 

subterranean fauna on microbial abundance and activity in aquifer sediments: new insights from 13C-tracer experiments. 
Freshwater Biology, 55 : 1560–1576. 

5. Foulquier, A., Malard, F., Mermillod-Blondin, F., Datry, T., Simon, L., Montuelle, B., Gibert, J., 2010 - Vertical change in dissolved 
organic carbon and oxygen at the water table region of an aquifer recharged with stormwater : biological uptake or mixing ? 
Biogeochemistry, 99 : 31–47. 

6. Kaufmann, B., 2010 – Les fourmis en France à l’heure de la biodiversité, Bulletin de la Société Linnéenne de Lyon, hors-série n°2, 
167-173. 

7. Lengagne, T., 2008 – Traffic noise affects communication behaviour in a breeding anuran, Hyla arborea. Biological 
Conservation, 141 : 2023-2031. 

8. Nogaro, G., Mermillod-Blondin, F., Montuelle, B., Boisson, J.C., Bedell, J.P., Ohannessian, A., Volat, B., Gibert, J., 2007 – 
Influence of a stormwater sediment deposit on microbial and biogeochemical processes in infiltration porous media. Science of 
the Total Environment, 377 : 334-348. 

9. Nogaro, G., Mermillod-Blondin, F., Montuelle, B., Boisson, J.C., Lafont, M., Volat, B., Gibert, J., 2007 – Do tubificid worms 
influence organic matter processing and fate of pollutants in stormwater sediments deposited at the surface of infiltration 
systems ? Chemosphere, 70 : 315-328. 

10. Nogaro, G., Mermillod-Blondin, F., 2009 – Stormwater sediment and bioturbation influences on hydraulic functioning, 
biogeochemical processes, and pollutant dynamics in infiltration system. Environmental Science and Technology, 43(10) : 3632-
3638. 

 

• Partner 5 : LEM: Ecologie Microbienne Lyon, UMR5557, Université Lyon 1, CNRS, 
USC INRA & VetAgro Sup – Campus Vétérinaire 

 The LEM research centre is specialized in microbial ecology. It is divided into 7 
research teams investigating microbial diversity, microbe-plant interactions, and 
environmental health issues including the ecology of human, plant and animal 
pathogens. Research expertise includes the analysis of the microbiology of urban soil 
and water systems. These research activities are inter-disciplinary and aim, in part, at 
better defining the contribution of micro-organisms in ecosystem functioning. They 
also include investigations of the effects of urbanization and eco-technologies on 
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human exposure to microbial pathogens and the evolutionary dynamics of these pathogens. The LEM 
research activities are funded, among others, by the ANR, EEC, Anses, University Lyon 1, CNRS, VetAgro Sup 
and private partners. The CiTENIUM project will make available datasets of key abiotic factors (temperature, 
pH, rain, underground water levels, chemical components, etc) which can affect microbial diversity. LEM is 
thus looking forward to get involved in at least two kinds of research actions: (1) the monitoring of the 
diversity and functioning of planted urban soils by looking more specifically at plant growth promoting 
rhizobacteria (PGPR), and (2) the consequences of eco-technologies and urbanization on the ecology of 
bacterial opportunistic pathogens and their health hazards. These initiatives will allow to determine the 
importance of PGPR and bacterial pathogens in urban settings and will help to develop eco-friendly 
strategies (green walls and roofs, greenspaces, detention/infiltration ponds...) that will have no or reduced 
effects on human health.  
 
Key Words: plant-growth promoting rhizobacteria, pathogens, microbial diversity, urban planted soils, 
urban water microbiology. 
 
Selected publications: 

1. Colinon-Dupuich, C., L. Fevrier, L. Ranjard, F. Coppin, B. Cournoyer, S. Nazaret. 2011. Radioecological Risk Assessment of Low 
Selenium Concentrations through Genetic Fingerprints and Metabolic Profiling of Soil Bacterial Communities. Microbial 
Ecology. 62(1): 14-24  

2. Couillerot, O., M.-L. Bouffaud, E. Baudoin, D. Muller, J. Caballero-Mellado, Y. Moënne-Loccoz. 2010. Development of a real-
time PCR method to quantify the PGPR strain Azospirillum lipoferum CRT1 on maize seedlings. Soil Biology and 
Biochemistry 42, 2298-2305. 

3. Couillerot, O., M.-A. Poirier, C. Prigent-Combaret, P. Mavingui, J. Caballero-Mellado, Y. Moënne-Loccoz. 2010. Assessment of 
SCAR markers to design real-time PCR primers for rhizosphere quantification of Azospirillum brasilense phytostimulatory 
inoculants of maize. Journal of Applied Microbiology 109, 528-538 

4. Deredjian, A., C. Colinon, E. Brothier, S. Favre-Bonte, B. Cournoyer, S. Nazaret. 2011. Antibiotic and metal resistances among 
hospital and outdoor strains of Pseudomonas aeruginosa. Research in Microbiology. 162(7): 689-700 

5. Hagerman, A., V. Rodriguez-Nava, P. Boiron, P. A. Crisinel and K. M. Posfay-Barbe. (2011). Imipenem-resistant Nocardia 
cyriacigeorgica infection in a child with chronic granulomatous disease. Journal of Clinical Microbiology. 49(3): 1185-7.  

6. Kyselková, M., J. Kopecký, M. Frapolli, G. Défago, M. Ságová-Marečková, G.L. Grundmann, Y. Moënne-Loccoz. 2009. 
Comparison of rhizobacterial community composition in soil suppressive or conducive to tobacco black root rot disease. 
The ISME Journal 3, 1127–1138. 

7. Pinot, C., A. Deredjian, S. Nazaret, E. Brothier, B. Cournoyer, C. Segonds and S. Favre-Bonte. 2011. Identification of 
Stenotrophomonas maltophilia strains isolated from environmental and clinical samples: a rapid and efficient procedure. 
Journal of Applied Microbiology. (accepté) 

8. Sanguin, H., A. Sarniguet, K. Gazengel, Y. Moënne-Loccoz, G.L. Grundmann. 2009. Rhizophere bacterial communities 
associated with disease suppressiveness stages of take-all decline in wheat monoculture. New Phytologist 184, 694-707. 

9. Schreiner, K., A. Hagn, M. Kyselková, Y. Moënne-Loccoz, G. Welzl, J.C. Munch, M. Schloter, 2010. Comparison of barley 
succession and take-all disease as environmental factors shaping the rhizobacterial community during take-all decline. 
Applied and Environmental Microbiology76, 4703-4712. 

10. Sebastian, C., S. Barraud, Y. Perrodin, S. Ribun, D. Blaha, B. Cournoyer. 2011. Assessment of chemical and microbial 
hazards in a full-scale stormwater detention basin. Their characterization, toxicity and fate. Water Science and 
Technology. (accepté) 

 

• Partner 6: LAboratoire de Spectrométrie ionique et Moléculaire (LASIM), UMR 5579 

http://www-lasim.univ-lyon1.fr/ 
 
LASIM is a CNRS University Claude Bernard joint laboratory involved in the 
Labex iMust with a permanent research staff of 50 CNRS and University 
Lyon 1 Faculty members and 10 engineers and 20 PhD students. LASIM 

http://www-lasim.univ-lyon1.fr/
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develops research in the general field of Atomic and Molecular Physics and Optics, with a strong interface 
with condensed matter physics and applications in the field of atmosphere  
characterization and advanced mass spectrometry.. The 10 research groups of LASIM study objects of size 
ranging from the simplest atoms to clusters and nanostructures or large biomolecules, in the gas phase as 
well as deposited on a substrate or in matrix. Experimental methods rely mostly on laser spectroscopy, 
optics and charged particle detection, including mass spectrometry. LASIM has a long year expertise on 
fundamental and applied research related to air quality and atmospheric physical processes using laser 
remote sensing. 
 
Awards:  IUF Senior (M. Broyer), IUF Junior (N. Del Fatti), Gentner-Kastler French German Prize (M. Broyer 
2000), Humboldt Award (M. Broyer 2004), Anatole and Suzanne Abragham Prize of the French Academy of 
sciences (P. Dugourd 2006), Young searcher prize of the French Physical Chemistry Society (F. Calvo, 2008).  

Projects  
National: ANR SEST- CASISURF, ANR blanche, ANR jeunes chercheurs 
Industrial partnerships:  Leosphere, Technisim 
 
Scientific production: 60 papers / year in international journals with 10 % in the fields related to CITENIUM.  
 
Selected Publications  
Remote sensing of the atmosphere using ultrashort laser pulses, Rairoux P.,  Schillinger H., Niedermeier S., Rodriguez 
M., Ronneberger F., Sauerbrey R., Stein B., Waite D., Wedekind C., Wille H., Wöste L., Ziener C., Appl. Phys. B 71, 573–
580, 2000. 
LIDAR mapping of ozone-episode dynamics in Paris and intercomparison with spot analyzers, Thomasson, A; Geffroy, S; 
Frejafon, E; Weidauer, D; Fabian, R; Godet, Y; Nomine, M; Menard, T; Rairoux, P; Moeller, D; Wolf, JP, Appl. Phys. B, 74 
(4-5): 453-459 APR 2002. 
Urban aerosols survey using lidar and numerical model Author(s): S . Geffroy, L. Soulhac, E. Frejafon, R. Perkins, JP 
Wolf, P. Rairoux  22ND ILRC, ESA SPECIAL PUBLICATIONS,  561, 539-540, 2004. 
Optimal control of filamentation in air, R. Ackermann et al., Applied Physcis Letters, 89, DOI: 10.1063/1.2363941, 2006. 
Mode-by-mode optical feedback: cavity ringdown spectroscopy, Motto-Ros, V Morville, J, Rairoux, P, Appl. Phys. B, 87 
(3), 531-538, 2007. 
Physics and applications of atmospheric nonlinear optics and filamentation, Kasparian J., Wolf J.P., Optics Express, 16 
(1): 466-493 JAN 7, 2008. 
Aerosol load study in urban area by Lidar and numerical model, Miffre A., Abou-Chacra M., Geffroy S., Rairoux P, 
Frejafon, E., Soulhac L., Perkins R., Atm. Env. 44, 1152-1161, 2010.  
Laser-induced water condensation in air, Rohwetter, P. ,Kasparian, J., Stelmaszczyk, K., Hao, ZQ., Henin, S. , Lascoux, N., 
Nakaema, WM., Petit, Y., Queisser, M. Salame, R., Salmon, E., Woste, L., Wolf, J.P., Nature Photonics, 4 (7), 451-456 
JUL 2010.  
Volcanic aerosol optical properties and phase partitioning behavior after long-range advection characterized by UV-
Lidar measurements, A. Miffre, G. David, B. Thomas and P. Rairoux, A.M. Fjaeraa, N. I. Kristiansen and A. Stohl, Atm. 
Env, accepted, to be published, 2011. 
Atmospheric non‐spherical particles optical properties from UV‐polarization lidar and scattering matrix, A. Miffre, G. 
David, B. Thomas, and P. Rairoux, Geophys. Res. Lett., 38, L16804, doi:10.1029/2011GL048310, 2011. 

 
Patent:  
FR2916849A1A1, Procédé de télédétection dans un milieu, Kasparian J., Wolf JP. Valorisation LASIM. 
 

http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&colName=WOS&SID=1EKjkIG7a3k3Bg3iABK&field=AU&value=Geffroy,%20S
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&colName=WOS&SID=1EKjkIG7a3k3Bg3iABK&field=AU&value=Soulhac,%20L
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&colName=WOS&SID=1EKjkIG7a3k3Bg3iABK&field=AU&value=Soulhac,%20L
http://apps.webofknowledge.com/OneClickSearch.do?product=UA&search_mode=OneClickSearch&colName=WOS&SID=1EKjkIG7a3k3Bg3iABK&field=AU&value=Ackermann,%20R&ut=10120919&pos=%7B2%7D
http://europa.agu.org/?view=article&uri=/journals/gl/gl1116/2011GL048310/2011GL048310.xml&t=miffre
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• Partner 7 : Institut des Sciences Analytiques (UMR CNRS ENS 5280), laboratoire des 
sciences analytiques, équipe SIMS (Surfaces - (bio) Interface – Micro/nano 

Systèmes) 

http://isa.univ-lyon1.fr ; http://lsa.univ-lyon1.fr 
The Institute of Analytical Sciences (ISA) is a Joint Research Unit (or UMR according to the 
French Research Ministry), and its legal representatives are Claude Bernard University – 
Lyon 1 (UCBL), Ecole Normale Supérieure de Lyon and CNRS (National Scientific Research 
Centre). The scientific expertise of the UMR CNRS 5280 is focussed onto basic research in 
analytical chemistry and its applications in industrial processes, environment and biomedical. The Institute 
of Analytical Sciences (ENS UMR CNRS  5280) was established on 1 January 2010 through the merger of 
three laboratories:  the Laboratory of Analytical Sciences (LSA), the Central Service of Analysis (SCA) of the 
CNRS  and the European Centre for High Field NMR (CRMN). The LSA led by Pierre Lanteri, consists of five 
teams  with a total  enrollment of  24 EC, 6 CNRS researchers,  19 technical and administrative staff, 
including 7 contractors and two emeritus professors. 23 HDR are in charge of 35 PhD students. The activity 
of the group SIMS “Surfaces - (bio) Interface – Micro/nano Systèmes” is mainly devoted to the conception 
and characterization of (bio)chemical sensors. The aim is to conceive and to engineer surfaces and layers, 
including recognizing molecules, well adapted to various transducers (e.g. FETs based, 
micro/nanoelectrodes, micro/nanointerdigitated conductimetric, impedancemetric). 
Projects:  
National: ANR 2007 INTEGREAU, ANR 2007 EVASOL, , ANR 2008 SCOP, ANR 2008 SYNODOS, ANR 2008 
INVASION, ANR 2010 EPEC, ANR 2010 ECOLUB 
European: FP7-INFLULOC, FP7-NANOBIOSENS, FP7-NANOBOND, FP7-SENSORART FP7-DVT-PMI , FP6-
MAPTECH, FP6-Demac, FP5-Urbem, FP5-BARMINT, FP5-MICRO-TRANS, FP5-SPOT-nez, FP4-Microcard 
Industrial partnerships: ST Microelectronics, Ahltrom, PSA, Arkema, HEF, Elta, Sita, BG, Suez-Environment, 
Uniscan, DGA, Biomérieux, … 
1O recent papers related to CiTENIUM  
1. Bouyahia, N., Larbi Hamlaoui, M., Hnaien, M., Lagarde, F., Jaffrezic-Renault N., (2011) Impedance spectroscopy and 

conductometric biosensing for probing catalase reaction with cyanide as ligand and inhibitor, Bioelectrochemistry, 80 155-161. 
2. de Oliveira, I.A.M, Risco, D., Vocanson, F., Crespo, E., Teixidor, F., Zine, N., Bausells, J., Samitier, J., Errachid A., (2008) Sodium 

ion sensitive microelectrode based on a p-tert butylcalix[4]arene ethyl ester, Sensors & Actuators B-Chemical, 130:295-299 
3. Hnaien M., Lagarde F., Bausells J., Errachid A., Jaffrezic-Renault N., (2011) A new bacterial biosensor for trichloroethylene 

detection based on a three dimensional carbon nanotubes bioarchitecture, Analytical & Bioanalytical Chemistry, 400 1083-
1092 

4. Khadro B., Namour Ph., Bessueille F., Leonard D., Jaffrezic N., (2009), Validation of a conductometric bienzyme biosensor for 
the detection of proteins as marker of organic matter in river samples, Journal of Environmental Sciences-CHINA, 21:545-551.  

5. Khadro B., Namour Ph., Bessueille F., Leonard D., Jaffrezic-Renault N., (2009), A novel conductometric sensor based on a PVC 
membrane containing nonactin for ammonium determination, International Journal of Environmental Analytical Chemistry, 
89:11-19.  

6. Khadro B., Vittori O., Jaffrezic-Renault N. (2009) A new DPASV miniaturized sensor system for detection of nickel and mercury 
in waters, Sensor Letters 7:829-832 

7. López M., Gómez J.M., Martínez S., Sabater J., Climent Ll., Herms A., Tort L., Bausells J., Errachid, A. (2009) IEEE 802.15.4 Based 
Wireless Sensor Networks Applied to pH and Temperature Monitoring in a Fish Farm, Sensor Letters, 7: 861–868 

8. Namour Ph., Jaffrezic-Renault N., (2010), Recent trends in monitoring of European Water Framework Directive priority 
substances using micro-sensors: A 2007–2009 Review, Sensors, 10:7947-7978. [IP : 1,82] 

9. Namour Ph., Lepot M., Jaffrezic-Renault N., (2010), Sensors for measuring biodegradable and total organic matter in water, 
TrAC - Trends in Analytical Chemistry, 29:848-857.  

10. Zhang Z., Xia, S., Leonard D., Jaffrezic-Renault N., Zhang J., Bessueille F., Goepfert Y., Wang X., Chen L., Zhu Z., Zhao J., Almeida 
M.G., Silveira C.M. (2009) A novel nitrite biosensor based on conductometric electrode modified with cytochrome c nitrite 
reductase composite membrane, Biosensors & Bioelectronics, 24(6):1574-1579. 

 

http://isa.univ-lyon1.f/
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• Partner 8 : Environnement Ville Société (EVS – UMR 5600) 

http://umr5600.univ-lyon3.fr/ 
 

 ‘Environnement Ville Société’ (EVS) is a joint research center. It deals with the creation and 
the enactment of the environment in highly urbanized contemporary societies (i.e. 
managing and conserving a given environment, suitable for human activity). Research 
activities focus on water, the city, urban nature, business, geohistory and the memory of 
systems, modes of territorialization, and risks. The EVS modus operandi concerns a unified 
threefold process: (i) Theme A : Nature and society: Making the environment; (ii)  Theme B : 

Actions, regulations and organizations: building environments; (iii) Theme C : Technique and conviviality: 
manufacturing environments.  
This threefold process is based on three different approaches: (i) epistemology and heuristics, (ii) space, 
time and systems, (iii) Technique and engineering. Three technical platforms support the research: (i) 
Observation and Measurement of Current and Past Environments (OMEAA), (ii) Imagery and Geographic 
Information Systems, (iii) Surveys, Documentation, Valorization and Scientific Watch. 
Geographers, urban planners, sociologists, historians, political scientists, archaeologists, economists, 
engineers and hydrogeologists have come together from three universities (Lyon 2, Lyon 3, Saint-Etienne) 
and four superior schools (ENTPE, ENS, INSA, ENMSE), in order to create an multidisciplinary laboratory. Its 
staff includes 6 CNRS researchers, 79 University faculty members, 91 PhD and 17 engineers and technical 
staff. Ranked A+ by AERES (2010) 
Projects 
National :  Evalum, ANR Maille, ANR Risknat, ANR SEGTEUP, ANR Mediageo, ANR AvuPur, ANR Discotec, 
ANR OMEGA, ANR MENTOR, ANR CABRRES 
European : PREPARED, programme ESPON 
Industrial partnerships :  Philips, EDF, ADEME, CNR, Suez-Environnement 
Scientific production : Papers in peer-reviewed issues : 244 // Papers in Proceedings  : 85 // Books or 
chapters in books : 193 // Book editions : 38 
 
1O recent papers related to CiTENIUM  
1. Appert M., 2009, «Ville globale versus ville patrimoniale? Des tensions entre libéralisation de la skyline de Londres et 

préservation des monuments et vues historiques», Revue de Géographie de l’Est,n°48. 
2. Arnould P., Bonerandi E., Gillette C. (2009), « Rural/Urbain », in Stebe J.-M. & Marchal H., dir., Traité sur la ville, éd. PUF, 91-

152 
3. Aschan-Leygonie C., Baudet-Michel S. (2010), « Building comparable synthetic health-related indicators of air quality in cities », 

The proceedings of Air Pollution XVIII - Air Pollution XVIII, KOS : Greece (2010) 
4. Charmes E. (2011), La ville émiettée. Essai sur la clubbisation de la vie urbaine, PUF, 2011 
5. Deleuil J.-M. (dir.) (2009). Eclairer la ville autrement, expérimentations et innovations en éclairage public, Presses 

Polytechniques Universitaires Romandes  
6. Petitet S. (2010), « Un modèle mondialisé de gestion des services urbains, des principes aux leçons de sa mise en œuvre », in 

SCHNEIER-MADANES G. (dir.), L'eau mondialisée, la gouvernance en question., Paris, La Découverte, 2010, pp. 163-175. 
7. Vincent P., Forest J. (2010), « Réformes des services urbains en Inde », Revue Tiers Monde, 203 (2010) 81-103 
8. Toussaint J.-Y. (2009)., « Usage et Technique », in Stebe J.-M. & Marchal H., dir., Traité sur la ville, éd. PUF, 461-512 
9. Toussaint J.-Y., Vareilles S. (2010), « Handicap et reconquête de l’autonomie. Réflexions autour du rapport entre convivialité 

des objets et autonomie des individus. Le cas des dispositifs techniques et spatiaux de l’urbain », Geographica Helvetica, 65(4), 
249-256 

10. Verdeil Éric, Féré Cécile, Scherrer Franck, 2009, « De la rétroaction entre diversité territoriale et modèle universel des services 
urbains en réseau : les enseignements du cas libanais », Flux. Cahiers internationaux réseaux et territoires, n°75, pp.29-41 

11. Wyzga B., Zawiejska J., Lelay Y.-F. (2009). « Influence of academic education on the perception of wood in watercourses », 
Journal of Environnental Management, 90, 597-603 

 

http://umr5600.univ-lyon3.fr/
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3.3. INDUSTRIAL PARTNERS 

In terms of corporate partners, two companies are members of the consortium : Veolia Eau and Leosphere. Many other 
companies (Suez-Environnement, Lafarge, Bouygues, IBM France) etc. have expressed interest in the project and they 
have sent letters of support explaining how they will invest in it. 

LEOSPHERE ( http ://www.leosphere.com/ ) 

Leosphere is a ten years old small cap company, which manufactures and commercialized Lidar wind profiler and Lidar 
air quality observation systems. Leosphere Company is a world leader in this market segment with more than hundred 
Leosphere Lidar systems running worldwide. Fifteen persons are employed in the company, which realized a more than 
one million Euros yearly turnover.  

Leosphere and LASIM are already involved in a common R&D project leading with the development of a new remote 
sensing atmosphere pollution measurement system, which rely on the FR2916849A1A1 patent.  

Leosphere will strongly participate to the Ecocipexp project sharing industrial competence, investing in equipment and 
PhD-grant. This will serve the realization of the Ecocipexp ground based Lidar station. In the framework of Ecocipexp 
project Leosphere will establish a long-term cooperative R&D program on laser spectroscopy based atmosphere and air 
quality remote sensing issue. 

VEOLIA EAU 

Veolia Eau is a world leader in water services. It is also contracted by Grand Lyon for the production and distribution of 
drinking water in this urban area.  

Veolia Eau’s team in Lyon (350 people) is keen to actively participate in the water cycle instrumentation on the la Doua 
campus in partnership with Grand Lyon and the Université de Lyon, and with support from experts at Veolia Environment 
Research and Innovation.  

Indeed, they believe it is important, within the framework of CITENIUM – City and Environment, to better understand the 
phenomena on the La Doua campus, to be able to cross reference all the data collected, and to analyze the impact of the 
campus renovation on its operations and its environmental footprint.  

Veolia Eau is committing significant financial and human resources for investment in, and operation of, the CITENIUM – 
City and Environment instrumentation facility. 

 

• Partner 9 : VEOLIA 

 
 As a world leader in environmental services, Veolia Environnement 
stands at the forefront of the campaign to offer solutions able to 
reconcile growth in human activity with increasingly scarce resources. 
Every day, Veolia Environnement's 317,034 employees work to devise 
local responses to global issues in over 77 countries worldwide. These 
solutions are central to the company's four core businesses: water management, waste treatment and 
recovery, energy efficiency and mobility. 

The complementary nature of these four focal points and their resulting synergy means Veolia 
Environnement can offer local authorities and industry tangible solutions to enhance their environmental 
performance. The company's international stature, global presence and impetus in research & innovation, 
combined with the wide-ranging experience and expertise of its employees, represent an array of assets on 
which Veolia Environnement can build to both improve living conditions and protect resources. 

Veolia Environnement is fully dedicated to finding sustainable solutions to accompany human 
development: 

 Veolia Environment is the worldwide leader for green growth. 

 The CITENIUM project is of major importance for Veolia Environment, and fully meets its 
commitments to develop environmental services: 

http://www.leosphere.com/
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 CITENIUM is a unique project of ecocampus: Veolia has developed a real know-how in 
ecodistricts, and is currently completing a “sustainable campus referential assessment”. 
La Doua Campus could thus become the worldwide reference for ecocampuses. 

 CITENIUM is mostly focused on data collection and monitoring: data analysis is already a 
strategic key to have an in-depth understanding of ecosystems, to identify and define 
cleantech solutions, to improve behaviour of users, and to limit the impacts of human 
activity on the environment. This major role of data analysis is clearly emphasised in 
Veolia’s participation in CiTENIUM project. 

 CiTENIUM is built as a shared platform, mixing scientific data, users’ behaviours 
indicators, thus proposing a concrete site for one-scale innovative pilot units: Veolia 
Environment is permanently striving to bring together academics, scientists, industrialists, 
and institutions, so as to investigate new fields of investigation, implement new industrial 
methods and propose new environmental services to the population. 

• Partner 10 : LEOSPHERE 

LEOSPHERE is specialized in LIDAR (Laser – Radar) manufacturing for 
atmospheric observations. Created in 2004 by Alexandre and Laurent 
Sauvage, LEOSPHERE develops, manufactures, markets and maintains 
Laser remote sensing technology, especially on wind energy and 
particulate matter remote sensing market segments (www. 
leosphere.com). So as to guarantee the performance and the quality of its products to its 
customers LEOSPHERE controls all the activities from advanced research to industrialisation and 
customers’ service and the technical domains from optronics to atmospheric sciences and 
meteorology.  

The company is also involved in the Durapole greentech SMEs association, collaborates to 
the ACTRiS FP7 project. LEOSPHERE is also active in TC146 ISO expert group committee, member of 
the HMEI and EWEA Association, and contributes to the COST702 project. 

The LEOSPHERE turnover in 2010 reached 8.3 M€. Eighty per cent of the turnover is realized 
outside France. LEOSPHERE has already sold about one hundred and sixty Lidar systems in the 
world. More than fifteen per cent of the turnover is dedicated to research and development 
activities in order to continuously improve products quality and also to develop new products.  

The company employs seventy-five persons with ten people of the staff having PhD level in 
science or technology. High level management and increasing incoming allows LEOSPHERE to 
invest strongly on R&D national and international program providing a long term leadership. 
Developing new partnerships is a major priority for LEOSPHERE so as to develop new advanced 
products such as the technology transfer program with CEA /CNRS for aerosol Lidar; with ONERA 
for Wind Lidar Technology and with UCBL/CNRS for traces gases detection. 

LEOSPHERE, the European leader in the atmosphere remote sensing by Lidars, wants to 
become the worldwide leader. 
 
Projects  
European: ACTRiS FP7, COST702, TC146 ISO. 
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QUALIFICATION, ROLE AND INVOLVEMENT OF THE PARTNER UNITS  

 

 
 



 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

 41 

 



 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

 42 



 CALL FOR PROPOSALS 

 
2011 

 

Acronym 

 
CITENIUM 

 

 

SCIENTIFIC SUBMISSION FORM B 

 

 43 

 

4. EVALUATION FINANCIÈRE DU PROJET 

 
Our grant request concerns essentially the Phase 1 (Acquisition of the equipments).   
Quotes are provided in the annex. 
 
No grant is requested for the phase 2 (operation phase) as we expect to fund entirely the operation of the 
equipment based on: 

 Partners institution’s support: fluids and permanent staff operating entirely and maintaining the 
equipments 

 Access fees for academic and industrial projects 
 
We hereby present the characteristics of each element for phase 1 and phase 2. 

 
 Element 1 – Air quality monitoring 

 
Each of the three A-level stations will be equipped with  

 a battery of sensors for the standard air pollutants (NOx, Ozone, SO2, CO, HC),  

 a sensor for HONO (LOPAP, QUMA, Gmbh), an important precursor for atmospheric radicals in 
urban environments). 

 In addition, one station will be equipped with  

 a small aerosol mass Spectrometer (CACCP, Aerodyne Inc) to analyze the composition of 
atmospheric particles in real time,  

 a high-volume sampler (Digitel, DA-80) to collect aerosol particles on filters for off-line analysis 
of their surface tension. A tensiometer (Tracker, Teclis) will be used to measure these surface 
tensions in laboratory, 

 a UV detector specific for the detection of bioaerosols (UVAPS), 

 and an Optical remote sensing instrument (lidar) for space- and time-resolved measurements of 
atmospheric components, fine and coarse mode PM concentration, Ozone, greenhouse gases 
(H20, CH4,), aerial microorganisms and wind fields. 

 
Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Combined NOx, O3, SO2, CO, HC sensor 3 
Environment SA, 

France 
171 200 

HONO sensor,  
LOPAP-003 HONO 

3 
QUMA Gmbh, 

Germany 
165 900 

Small Aerosol Mass Spectrometer CACCP-
509 

1 Aerodyne, USA 362 550 

High-volume aerosol sampler, Digitel DA-
80 

1 Megatec, France 34 150 

Tensiometer, Tracker 1 TECLIS, France 27 200 
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UV detector for bioaerosols (UV APS) 1 TSI, France 108 400 

Cryogenic storing of atmospheric 
microbiologic samples 

1 Valdea 15 010 

Off line MS analysis of of atmospheric 
microbiologic samples 

1 Shimadzu 330 456 

LIDAR 1 
Excel technology 

France 
261 351 

TOTAL   1 476 217 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Maintenance 5 000 

Consumables 5 000 

Subcontracting 0 

TOTAL 10000 

 
 Element 2 - Rainfall monitoring 

 
Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Local Area Weather Radar (LAWR) 1 DHI  (Danemark) 102 000 

Network of weighing rain gauges 1 OTT (France) 9882 

TOTAL   111 882 

 
Phase 2 (OPERATION) 
No specific running cost. 
  
 Element 3 – Dry and wet weather flows and contamination  

 
Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Station Installation (Civil engineering 
work) - outlet 

1 De Filippis (France) 29 975 

Station Installation (Civil engineering 
work) – current points 

5 De Filippis (France) 237 000 

bungalow 6 
Yves Cougnaud 

(France) 
72 288 

Electrical equipment, water supply, 
Internet connection Estimated 

6 5 000 € 30 000 
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On site Computer for data acquisition 6 JCKB (France) 38 676 

Peristaltic pump  1 PCR (France) 5 817 

Automatic  refrigerated sampler for 
specific organic compounds 

6 Hach Lange (France) 49 302 

Automatic refrigerated sampler for all 
other substances 

6 Hach Lange (France) 33 575 

multiparameter Sensor for pH, Specific 
conductance & turbidity 

1 Hach Lange (France) 36 730 

UV-visible spectrometer  s::scan 6 S::CAN France (France) 107 325 

Flowmeter  - outlet 1 Hydreka (France) 4885 

Flowmeter  - current points  5 
Cuenot Régulation 

(France) 
48 375 

Venturi flume  1 UFT (Germany) 15 000 

TOTAL   708 948 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Maintenance  0 

Consumables  24 000 

TOTAL 24 000 

 
 Element 4 – Groundwater monitoring 

 

Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Multi parameter sensors 
3001 LTC Junior, M10/F30 - C50  

1 network 
20 

Solinst (USA) 17 994 

Piezometer boring 
1 network 

20 
Arcilla Sondage (Fr) 24 575 

TOTAL   42 569 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Maintenance 0 

Consumables 1500  

TOTAL 1500 

 
 Element 5 – Aerial vertebrate biodiversity monitoring 
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Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Microphone array  10 BIOTOPE, France 30 000 

AVISCAN IIID radar 1 BIOTOPE, France 205800 

Computer and storage space 1 BIOTOPE, France 70 000 

Analysis software 1 BIOTOPE, France Participation BIOTOPE 

TOTAL   305 800 

 
Phase 2 (OPERATION) 
No specific cost 
 
 Element 6 – Climatic conditions, energy consumption, dissipation and heat island  monitoring 

 
Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

MetPak Pro 24 
Alliance technologies, 

France 
57 120 

Davis Instrument Station 16 
Davis Instruments, 

USA 
18 580 

Anemometer 3D 14 
Alliance technologies, 

France 
204 400 

Solar radiation Sensor NR01 12 
Campbell Scientific, 

France 
43 140 

Gaz analyser CO2/H2O 10 
Campbell Scientific, 

France 
137 140 

Camera IR 2 Flir, France 37 791 

Electricity 1 Bis-Electric, France 4822 

Masts, Civil Engineering 1  38 000 

TOTAL   540 993 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Maintenance 20 000 

Consumables 1500 

TOTAL 25 000 

 
 Element 7– Humanities 

 
Phase 1 (ACQUISITION) 
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Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Mobile station with 4 cameras 4 Prosertis, France 32 886 

Static station with 3 cameras 3 Prosertis, France 22 662 

Storage and accessories 1 Prosertis, France 7 878 

TOTAL   63 430 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Consumables 0 

Maintenance 4800 

TOTAL 4800 

 
 Element 8– Mobile devices 

 
The mobile platform will consist of a van (Renault truck) equipped with fast sensors for the real time 
monitoring of Volatile Organic Compounds (HR-Ptr-MS), the composition of ultrafine particulate matter (HR-
AMS), and standard gas pollutants (ozone, NOx, SO2, CO, HC, HONO), and a high-volume sampler to collect 
aerosols on filters. 
 
Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Van 1 Renault Truck, France 60 000 

High-resolution Proton transfer Mass 
spectrometer for real-time analysis of 
VOCs 

1 Ionicon, Austria 351 500 

High-resolution Aerosol Mass 
Spectrometer for real-time analysis of 
aerosol particle composition 

1 Aerodyne, USA 310 000 

Combined NOx, O3, SO2, CO, HC sensor 1 
Environment SA, 

France 
57 200 

HONO sensor, LOPAP-003 HONO  1 
QUMA Gmbh, 

Germany 
55 300 

High-volume aerosol sampler, Digitel DA-
80 

1 Megatec, France 34 150 

TOTAL   868 150 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Maintenance 5000 

Consumables 5000 

TOTAL 10 000 

 
 Element 9 – Data collection, management and processing  
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Phase 1 (ACQUISITION) 

Equipment description 
Number 
of items 

Suppliers + country 
Global Cost 

(Euros VAT excluded) 

Server 6 MicroWay, USA 60 348 

Relay Station 15 LDLC, France 5655 

NetWork, AC protect 1 LDLC, France 6242 

TOTAL   72 245 

 
Phase 2 (OPERATION) 

Specific running costs Cost (Euros annual) 

Maintenance 7500  

Consumables 1500  

TOTAL 9000 

 
 

SUMMARY 
 
 PHASE 1 : INVESTMENT 

 
Our grant request concerns essentially the acquisition of the different equipments and related cost for call 
for tenders (Public markets). 
 
Equipment 

Element Cost (VAT excluded) 

Element 1 – Air quality monitoring 1 476 217 

Element 2 - Rainfall monitoring 111 882 

Element 3 – Dry and wet weather flows and contamination  708 948  

Element 4 – Groundwater monitoring 42 569 

Element 5 – Aerial vertebrate biodiversity monitoring 305 800 

Element 6 – Climatic conditions, energy consumption, dissipation  540 993 

Element 7– Humanities 63 430 

Element 8– Mobile devices 868 150 

Element 9 – Data collection, management and processing  72 245 

TOTAL 4 190 234 

 
Call for tenders 

Cost Number of items Cost (VAT excluded) 

3500€ per items exceeding 90k€ 15 52 500 

 
Subcontracting 
Lyon Ingénierie projets, a subsidiary of Université claude bernrd Lyon 1, will assist the consortium for the 
administration of the project launch. This will include the consortium agreement set-up.  
(Cost 10000€ VAT excluded) 
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TOTAL GRANT REQUEST = 4 252 734 € 

 
No staff is requested for phase 1. 
The Manpower committed by the partners to complete the first phase is described precisely in table 
following. 
 
 PHASE 2 : OPERATION 

 
No grant is requested for the operation of the equipment: 
 
 Manpower 

 
The equipment will be operated by permanent staff of the partners’ organizations as described hereafter:  

o Involvement of the Scientists in the governance and supervision  
o Redeployment of technical staff from the different laboratories for the maintenance and 

technical running of the different elements. It must be pointed out that 1 full time engineer 
will be dedicated by partner CETHIL for data management.  

o The University strongly supports the project by allocating 2 additional full time positions (1 
engineer, 1 technician) who will be in charge of the global technical management.  

o INSA also strongly supports the project by allocating 1 additional full time technical  
As a result, the global workforce to ensure the operation of the equipment will be 10 full-time equivalent 
per year (600 PM over 5 year = 120 PM/year).  

 
  Annual Running costs 

 
Maintenance will be largely ensured by CITENIUM technical staff and the fluids supported by University and 
INSA. Therefore the global running costs are limited (see above) and estimated around 100 k€ VAT excl / 
year. 
This budget will be funded through access fees to be charged to any future users of CITENIUM:  
 

User type Price per project with duration of 12 months or less  
(€ VAT excl) 

Partners 500 

Academic 1000 

Industrial 5000 
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Contribution of the industrial partners (see support letters) 
 
As already mentioned, CiTENIUM has very strong support from private companies which are detailed in 
the annex and A-forms coming alone this proposal for more than 800 k€. 
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1. CITENIUM AND THE UNIVERSITY OF LYON 
All the projects submitted or supported by Université de Lyon  in the various calls for tender of the 
French  program  of  investments  for  the  future  participate  in  a  global  initiative:  the  “initiative 
d’excellence”  the University of Lyon propose  (Université de Lyon,  Imagine: A center  for  innovation 
and creation). 
 
General orientation 
 
Our  joint  objective  is  to  strengthen  the  dynamics  of  site,  i.e.  to  integrate  all  the  answers  to  the 
various calls for tender into a common perspective to make the large metropolis of Lyon (Lyon‐Saint‐
Etienne) one of 10 major European sites of Higher Education and Research by registering us  in the 
prime philosophy of the investments for the future: " Higher Education and Research constitutes the 
first  priority  of  the  program  of  investment  for  the  future...  There  is  clearly  a  link  between  the 
productivity of economy and the effort dedicated to Higher Education and its governance (IC, in May 
3rd, 2010) " 
 
The “initiative d’excellence” is a joint coherent response leaded by the Université de Lyon, which will 
get a  return on  the existing high‐quality  relationship between universities and « Grandes Ecoles », 
but also between these institutions and their partners. The IDEX project is supported by a structure 
which not only involves the site's higher education institution (through Université de Lyon), but also 
the two main national research institutes (CNRS and INSERM), and main local institutions related to 
research, education,  and  socio‐economic  activity: Hospices Civils de  Lyon  (coordinator of  two  IHU 
projects);  the  competitive  clusters    Lyonbiopole  (coordinator  of  the  IRT  project)  and  Axelera  (as 
support of the  IEED project); the Carnot  institute  I@L (coordinator of the Carbot 2 project) and the 
Centre Léon Bérard.     
 
A transverse response mixing sciences, engineering sciences, humanities and social sciences 
 
Even  if  the  “initiative  d’excellence”  relies  on  the  strengths  of  the members  of  the  consortium,  it 
cannot be summed only to this and likewise cannot be mixed up with this (selectivity: the project will 
involve  the networking of  the « pépites d’excellence » of  the Lyon‐St Etienne site). The partnership 
with  the actors of  the economic world  is  the heart of our approach  in order  to build projects  that 
take  into account  the ROI constraint which  is very  strongly  recalled by  the State. Partnership with 
local  and  regional  authorities  is  taking  place  in  the  continuity  of  the  strong  support  these 
communities  bring  not  only  to  the  general  Université  de  Lyon  strategy  but  also  to  one  of  its 
emblematic actions: Lyon Cité Campus (for which this support has been  decisive).   
 
3 assumptions, 4 action leverages, 2 thematic fields for the “initiative d’excellence”  
 
Three basic assumptions serve us of provisions:  
 

 The "trademark" of our metropolitan campus  lies  in the systematic networking between social 
and human sciences, sciences and engineering knowledge. The classic uncoupling: SSH/science, 
universities/ Grandes Ecoles  makes less and less sense within the Université de Lyon.  
 All  our  efforts  are  oriented    towards  the  involvement  and  the  application  of  Research  and 
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Education.  
 Our commitment is to listen to the social expectations and stimulate public debate.   

 
Starting from this, our action is based on 4  specific action leverages for the “initiative d’excellence”: 

 Development  of  large  instruments  (scientific,  technological,  documentary  world‐class 
platforms) which constitutes the framework for this bid.  

 An  ambitious  attractive  policy  based  on  a welcome  and  recruitment  strategy  in  order  to 
prompt the best students, research scientists, from France and also worldwide to choose our 
metropolitan campus to study, work, make and implement projects.  

 An  increasing  effort  in  Research  valorisation  that  will  notably  lead  to  the  creation  of  a 
speeding‐up technology transfer company (SATT).  

 The promotion  and development of  the quality of  the  PhD programs.  The  PhD  studies  at  
Université de Lyon can and must become an international reference, both in scientific rigour 
and employability. This action will help to boost the whole curriculum that will be structured 
by  a  PhD  placed  as  the  central  component  (D‐M‐L)  and  organised with  an  pithy  offer  of 
International master programs  designed as the first step to a doctoral education   opened to 
the world (these Master programs will be based upon the model of the current « Université 
de Lyon » International‐labeled masters programs). 
 

These leverages will be used in support of a scientific positioning reorganized around two major 
scientific and societal issues: Global Health and Society, Sciences and Engineering for sustainable 
development  
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2. CITENIUM AND COMMITEMENTS FROM COMPANIES FROM THE 
PRIVATE SECTOR 

 
CiTENIUM  has  received  many  supports  from  companies  from  the  private  sector  but  also 
commitments of financial support from leading companies such as VEOLIA. These companies are full 
partners of CiTENIUM. Nevertheless, the following letters do underline their commitment. 
 

Full  partner  from  the 
private sector 

DESCRIPTION 

Veolia Eau   International large group  – development of Environmental services‐ 
:  water  management,  waste  treatment  and  recovery,  energy 
efficiency and mobility. 

Leosphère  SME ‐ LIDAR (laser‐radar) atmospheric observations. 
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2.1. VEOLIA 
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2.2. LEOSPHERE 
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3. 
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3.     SUPPORTING LETTERS 
CiTENIUM  is doubtless attracting a strong  interest  from a  large panel of  institutions, SMEs or  large 
international  groups.  This  attraction  is  underlined  by  the  following  supporting  letters,  originating 
from two main subgroups i.e., public institutions and private companies. 
 
In  addition  to  the  engagement  of  the  institutions  from  which  the  CiTENIUM’s  laboratories  are 
originating, CiTENIUM has received supporting letters from the following public institutions. 
 

ORGANIZATION  DESCRIPTION 

LABEX IMU  Laboratory  of  excellence  focused  on  the  city,  the  urban,  the 
metropolisation and the urbanization. Its vocation is to stimulate, produce, 
capitalize  and  promote  a  scientific  and  technical  expertise  on  the  past, 
present  and  possible  urban  worlds,  while  contributing  to  the  action  of 
authorities and private actors. 

URBA Lyon  The  Planning  Agency  for  Lyon Development  is  a  non‐profit  organization 
created  in  1901.  It  now  includes  thirty‐one  Partners:  local  authorities, 
state, , chambers of commerce ... 

GRAND LYON  Located at  the heart of Rhone‐Alps,  the Urban Community of Lyon 
was  created  in  1966. 
It  comprises  57  municipalities  and  covers  more  than  50,000 
hectares.  Its  functions  include  water  quality  management,  road 
maintenance,  traffic management,  domestic  waste  collection  and 
municipal cleaning.  

Cemagref  Cemagref  is  a  research  organization  specializing  in  science  and 
technology  for  the  environment.  It  based  its  strategy  on  a  double 
competence in the areas of water and agricultural processes. 

Agence de l’eau RM&C  The Rhone‐Mediterranean and Corsica Water Agency is a French 
public body regulated by the Ministry for Ecology, Energy, Sustained 
Development and Spatial Planning. Its role is to help elected 
representatives and local communities, economic stakeholders and 
inhabitants use water resources rationally and fight against the 
pollution and deterioration of aquatic environments.  

CERTU  The  Centre  for  the  Study  of Urban  Planning,  Transport  and  Public 
Facilities is responsible for carrying out studies in the fields of urban 
networks, transport, urban planning and public facilities on behalf of 
the French State or for the benefit of local authorities, public bodies, 
companies  entrusted  with  public‐service  commissions  or  the 
relevant professions. 

GRAIE  The Rhone‐Alps Group of Research on the Infrastructures and Water 
is a non‐profit organization created  in 1985.  Its aim  is to contribute 
to the co‐ordination of supply and demand of research in the field of 
urban  water  management.  Its  scope  of  activities  includes  the 
organization  of  interdisciplinary working  groups with  partners  and 
scientists  of  complementary  qualifications,  and  the  synthesis  and 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    16/155 

dissemination  of  knowledge  in  this  field.  The  organization  of  the 
NOVATECH conferences is an example of such activities. 

OTHU  Field observatory for urban Water Management based on Great 
Lyon territory. This outdoor laboratory created in 1999 plans to 
acquire reliable data on urban wet weather effluents on their impact 
on receiving water, in order to provide results, knowledge, and 
methodologies to assess the sustainability of urban water system 
and to propose some support for operational decision making. 

ZABR  Rhone  Long  Term  Environmental  Research  Observatory
It  consists  in  Observatory  and  /  or  Experimental  Sites.  It  is  the 
support of research programs that bring elements of knowledge to 
stakeholders  and  to  public  decision,  in  the  field  of  sustainable 
management of rivers and watersheds.  

SOERE Urbis  French national network in urban hydrology labelled as a SOERE 
“Observation system for research and experimentation in 
environment" by the French Ministry of Research and Higher 
Education. This network is based on 3 local observatories in 3 French 
cities: Paris, Lyon, Nantes. 

COPARLY  The air quality network of the city of Lyon 

EnvirhonAlp  EnvirhonAlp  is  a  scientific  interest  group  formed  by  seven  Rhone‐
Alps higher education  institutions  and  research  and  three national 
research organizations.  Its purpose  is  to  lead collaborative projects 
in  the  field  of  environment  for  sustainable  development.  Its main 
mission  is  to  develop  the  regional  network  of  heavy  equipment 
shared experimentation, analysis and modeling  (technical  facilities) 
and monitoring environments  (observatories) necessary  to  achieve 
this goal. 

 
CiTENIUM has received supporting letters from the following private companies. 
 

ORGANIZATION  DESCRIPTION 

Axelera  Chemical/environmental competitiveness cluster 

PROVADEMSE   Platform dedicated to ecotechnologies evaluation 

Veolia Eau   International large group  – development of Environmental services‐ 
:  water  management,  waste  treatment  and  recovery,  energy 
efficiency and mobility. 

Suez Environnement   International  large  group    –  providing  innovative  solutions  in  the 
water and waste management fields. 

EDF  Major French Energy providing company 

VINCI  International  large  group    ‐  Construction, motorway  operator  and 
energy provider 

Lafarge  Group ‐ Building materials 

SACER  Group ‐ Development of road networks 
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Arionics  SME ‐ Fluids treatment and recycling 

Natural Grass  SME ‐ Development of natural grass substrates 

Circeo‐Partners   SME ‐ Saving and recycling water systems  
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3.1. PARTNERS MAIN ORGANIZATIONS COMMITMENT 
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3.2     INSTITUTIONAL SUPPORTS 
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3.3 SOCIO-ECONOMIC SUPPORTS 
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5. QUOTES 

5.1. ELEMENT 1 – AIR QUALITY MONITORING 
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5.2. ELEMENT 2 - RAINFALL MONITORING 
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5.3. ELEMENT 3 – DRY AND WET WEATHER FLOWS AND CONTAMINATION 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    97/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    98/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    99/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    100/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    101/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    102/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    103/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    104/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    105/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    106/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    107/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    108/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    109/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    110/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    111/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    112/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    113/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    114/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    115/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    116/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    117/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    118/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    119/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    120/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    121/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    122/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    123/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    124/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    125/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    126/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    127/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    128/155 

5.4. ELEMENT 4 – GROUNDWATER MONITORING 
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5.5. ELEMENT 5 – AERIAL VERTEBRATE BIODIVERSITY MONITORING 
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5.6. ELEMENT 6 – CLIMATIC CONDITIONS, ENERGY CONSUMPTION, DISSIPATION AND 
HEAT ISLAND MONITORING 
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5.7. ELEMENT 7– HUMANITIES 
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5.8. ELEMENT 8– MOBILE DEVICES 
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5.9. ELEMENT 9 – DATA COLLECTION, MANAGEMENT AND PROCESSING 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    154/155 

 



 EQUIPEX 
CALL FOR PROPOSALS 

 
2011 

 

Acronym 
 

CITENIUM 
 

 
SCIENTIFIC APPENDICE 

 

    155/155 

 
 

 

 


