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DEPOT DE PROJET POUR 5 ANS (2026-2030)




NB : Merci de supprimer les consignes en italique et de ne garder que les titres pour une meilleure lisibilité. Vous pouvez inclure des schémas et tableaux. Le projet devrait faire environ 10 pages (hors courts CV en Partie F - Annexe)
IDENTIFICATION DU PROJET
EARTHFAIR : Environmental And Remote Technologies for Health and FAIRness mapping
PORTEUR DU PROJET (DANS UNE UNITE DU CNRS) 
CORPETTI Thomas, DR CNRS, UMR 6554 LETG
PARTENAIRE ETRANGER PRINCIPAL 
Pays et ville du partenaire étranger principal*
USA, Université d’Arizona, Tucson

Identité de la coordinatrice / du coordinateur du partenaire étranger principal* (Prénom NOM, statut, employeur)
Institution de rattachement et laboratoire* de la coordinatrice / du coordinateur étranger principal 
RESUME DU PROJET
Mots-clés / thématiques * (300 caractères max)
Earth Observation, Remote Sensing, Environment, Global Changes, Climate Change, Human Health, Environmental Health, Exposome, Natural Hazards, Risks, Temperature, Pollution
Résumé du projet en français * (1500 caractères max.)
To be done later
Résumé du projet en anglais * (1500 caractères max.)
To be done later
PROJET SCIENTIFIQUE DETAILLE
Antériorité de la coopération / origine du projet * 
Indiquer les éléments pertinents permettant d'évaluer la solidité de la collaboration préexistante (copublications, événements conjoints, projets déposés/obtenus auprès de financeurs) - 1 500 caractères max.

The proposed project builds upon a growing collaboration between the University of Arizona (UA), the University of Sherbrooke (US), and the French universities of Rennes, Nice and Lyon. In 2024, T. Corpetti (project lead, Rennes) and C. Lissak (Rennes) both visited UA, where they identified synergies on topics such as urban heat islands, floods, remote sensing, and environmental health. Specific links have been identified with A. Josephson, J. Michler, and J. Sullivan (floods/agriculture), as well as L. Keith, H. Brown, and A.-L. Boyer (urban heat/health). He also met M. Canva (CNRS researcher at IRL LN2, US), initiating discussions on sensor development for temperature and pollution monitoring. T. Corpetti and Dennis Fox (Univ. of Nice) are already collaborating through a national PEPR program and a joint PhD funding proposal. D. Fox has also co-led projects with US and co-organized a French-Québec conference in April 2025 on heat islands, where T. Corpetti was an invited speaker and met key partners from Sherbrooke (P. Apparicio, Y. Bouroubi, E. Levac). M. Canva maintains long-term collaborations with several UA researchers (e.g., C. Lim, M. Furlong, M. Loh, A. Lowe, M. Arora), including a recent Belmont proposal on the exposome and schoolchildren’s health.

This proposal therefore is a unique opportunity to build a coherent and original international research network on these sustained interactions that reflect strong complementarities and a shared interest in climate-related risks, environment, and health.

Description du projet scientifique

Indiquer les objectifs du projet, l’originalité scientifique par rapport à l’état de l’art et aux verrous scientifiques, les axes de travail et les actions principales prévisionnelles sur la période 2026-2030, les principaux résultats attendus - 10 000 caractères max

1) Scientific Objectives: Understanding Environmental Changes and Their Impacts on Health

The consequences of global changes

The effects of climate change and global environmental transformations are becoming increasingly evident across the earth. From extreme weather events (storms, floods) to the increasing frequency of urban heatwaves and air pollution, these changes are reshaping ecosystems, agriculture, urban planning, and human health. Urban and peri-urban populations, children, and socio-economically disadvantaged groups are particularly vulnerable, being more exposed to environmental stresses. Urban planners and local community managers face urgent questions: how do climate-related risks (floods, heatwaves) interact with land use and socio-economic dynamics? How can we quantify individual exposure to environmental risks over time and across space (the exposome)? What tools can be developed to better monitor, model, and mitigate these impacts?

Addressing these questions requires not only technological innovations and methodological advances but also interdisciplinary collaboration among earth sciences, environmental observation, and health sciences. These are the main scientific contours of our IRN project which is structured around three main axes:
· Flooding, agriculture, and land management:
· The goal is to investigate the interactions between climate-related flooding, agricultural practices, and landscape management, including the impact of floods on food systems and the vulnerability of rural populations.
· Urban heat islands and environmental monitoring: 
· The goal is to understand how urban form, materials, and social inequalities influence exposure to extreme heat, and improving urban microclimate modeling.
· Exposome, public health, and remote sensing: 
· The goal is to measure environmental quality through sensors and remote observations, integrating health data, and developing models to assess the cumulative environmental exposures and their effects on human health, with a particular focus on children.

Scientific Objectives

The three axes mentioned above require an important level of cross-disciplinary collaboration. We propose three main pillars:
· Earth observation and remote sensing: 
· A number of researchers from the three countries (P. Apparicio, Y. Bouroubi, T. Corpetti, D. Fox, E. Levac, C. Lissak) work on developing new methodologies for multi-scale monitoring of environmental phenomena. The scientific goal of this part is to provide, from remote sensing data, large-scale and actionable information on environmental variables (pollution, temperature, flooding, vegetation) to help guide policy and public health decisions.
· Development and deployment of environmental sensors: 
· Though remote sensing enable to get large-scale information, complementing such data with local environmental sensors to refine global models and improve data collection at a local scale is a mandatory step. M. Canva's team and colleagues will be involved in the design of cost-effective, high-resolution sensors to measure temperature, air quality, and pollution levels across multiple regions.
· Environmental justice and vulnerability analysis: 
· The goal will be to use a social-spatial approach to identify at-risk populations and support the development of equitable public health policies that address the most vulnerable groups.

By combining expertise from France, Canada, and the United States, this international research network aims to generate integrated, actionable knowledge to better understand and mitigate the cascading impacts of environmental change on human health and the environment.

2) Scientific Originality and Knowledge Gaps

Addressing the impacts of environmental change requires combining traditional scientific disciplines, including climate science, remote sensing, engineering, epidemiology, urban planning, and geography. While significant progress has been made in these individual fields, there is still a clear gap in integrated approaches that are both spatially explicit and socially aware. The originality of this project lies in its ambition to unite environmental monitoring (via Earth observation and in-situ sensors) with public health assessments, vulnerability, and equity considerations, across diverse geographical and social contexts. Some of the main scientific challenges include:

· The difficulty of adapting AI and modeling tools to both urban and rural settings, where data availability and environmental conditions vary considerably.
· The lack of high-resolution, real-time environmental data that are both physically accurate and socially meaningful for policymaking.
· The complexity of modeling multi-scale interactions between environmental exposure, socio-economic behavior, and health effects in different population groups.
· The challenge of transforming scientific findings into concrete, actionable information for policy development.

This project directly addresses these challenges by:
1. Co-designing interoperable environmental indicators across various data sources and spatial scales;
2. Developing flexible AI frameworks that combine remote sensing, environmental sensors, and socio-demographic data;
3. Incorporating equity and justice dimensions into environmental risk models to guide fair and effective public health interventions.
By adopting a transdisciplinary and international approach, this project aims to produce both scientific and socially relevant knowledge that will improve environmental health and the resilience of vulnerable populations.

3) Research Axes

3.1) Earth Observation and Remote Sensing

Remote sensing offers a valuable means of monitoring environmental changes over time and space, providing essential large-scale data to understand climate impacts, land use changes, and population exposure. The teams within this consortium bring cutting-edge expertise to this area:
· At the University of Arizona, J. Sullivan, J. Michler, and A. Josephson are combining remote sensing data with socio-economic modeling to analyze the effects of flooding and agricultural shifts in vulnerable rural regions. In this project, … (some words about next challenges)
· In France, T. Corpetti, C. Lissak, and D. Fox have worked in optical and radar image analysis, including the monitoring of urban heat islands, land classification, floods/hydrological risks, especially by combining physical models and artificial intelligence. In this project, an important axis of work will concern transfer learning: how can we take benefit from models learned on specific cities (Rennes, Nice) and apply them in cities with different geographical / climatic situations without retraining all models. 
· At the University of Sherbrooke, the CARTEL team specializes in the use of satellite data to assess environmental stresses in both urban and rural contexts, particularly focusing on the impact of environmental stressors on vulnerable communities. Upcoming challenges include [to complete].
Through collaboration, these teams will co-develop robust, transferable methodologies that can be applied to a wide range of geographies and provide important new insights into environmental monitoring at multiple scales.

3.2) Development and Deployment of Environmental Sensors

In addition to remote sensing data, the deployment of low-cost, high-resolution environmental sensors is essential for capturing environmental variability at the human scale. This consortium leverages expertise in engineering, environmental science, and public health to develop these sensors:
· At the University of Sherbrooke, the team is developing miniaturized, low-cost sensors capable of measuring temperature, humidity, air quality, and pollutants with high spatial and temporal resolution. Future challenges will include [ ? enhancing sensor autonomy / connectivity ? long-term stability in diverse climatic conditions? ].
· In France, collaborations across Rennes, Lyon, and Nice are focusing on designing local sensor networks for temperature / pollution monitoring. Integrating the new and original sensors mentioned above into urban sensor networks, by optimizing deployment strategies in complex urban settings and linking sensor data with behavioral and socio-demographic indicators, will be a challenge of this project. 
· At the University of Arizona, there is a concerted effort to deploy environmental sensors in schools, neighborhoods, and community centers, assessing exposure to pollutants and climate stressors. Upcoming challenges will focus on [ ? scaling deployments while maintaining data quality and privacy ? and improving interoperability with health and remote sensing data sources ?].

These efforts will help generate data that will refine global models of environmental exposure, while also providing fine-grained, local data that can directly inform public health interventions.

3.3) Environmental Justice and Vulnerability Analysis

To ensure that scientific knowledge is effectively applied, it is of prime importance to understand the social dimensions of environmental exposure. This involves integrating social, economic, and spatial data to assess differentiated vulnerabilities and to support the development of policies that address the needs of the most vulnerable populations. The consortium includes a diverse range of researchers who are specialists in environmental justice:
· At the University of Arizona, L. Keith, A.-L. Boyer and H. Brown have led efforts to incorporate urban planning and public health strategies into climate adaptation measures, particularly with regard to extreme heatwaves and other climate stressors. The next challenge will be [ ?,  translate these insights into scalable frameworks that can inform both local planning decisions and national adaptation strategies]
· At the University of Sherbrooke, P. Apparicio, Y. Bouroubi, and E. Levac are recognized for their research on socio-spatial disparities in relation to heat islands, air pollution, and access to green spaces. A major challenge in this project will be to integrate fine-scale environmental and social data into predictive models that can support real-time risk mitigation and proactive urban planning.
· In France, research teams in Rennes and Nice are working to develop methodologies for assessing vulnerability to environmental stressors in urban environments, particularly through the integration of remote sensing data and social inequality metrics.

This cross-disciplinary approach will ensure that the scientific advances made through this project will directly benefit the most vulnerable populations and contribute to the development of policies that prioritize environmental justice.



PERIMETRE PARTENARIAL ET VALEUR AJOUTEE DE LA COOPERATION INTERNATIONALE 
PARTENAIRES
TO FILL
NB : L’objectif de cette partie est d’avoir une vision claire du périmètre partenarial officiel, en cas de sélection, à la fois en termes d’institutions, laboratoires et participants impliqués. Un IRP a une logique de projet scientifique, s’appuyant sur une relation bilatérale forte (2 laboratoires principaux, un en France, un à l’étranger), même s’il peut y avoir d’autres laboratoires associés. Un IRN a une logique de réseau et d’animation de communauté scientifique sur une thématique (plusieurs laboratoires en France et plusieurs à l’étranger, en général dans plusieurs pays différents). 
Partenaire(s) étranger(s)
Lister par ordre d’importance le(s) pays, la/ les institutions partenaires faisant partie du premier cercle de collaboration, ainsi que les participants avec leurs laboratoires de rattachement, leurs statuts et spécialités disciplinaires. 
Partenaire(s) français 
Le cas échéant, lister par ordre d’importance le(s) unité(s) françaises partenaires, leurs tutelles de rattachement, ainsi que les participants, leurs statuts et spécialités disciplinaires. 

Complémentarité des équipes*

Démontrer la plus-value de la coopération internationale entre les équipes (2000 caractères max.)

Addressing environmental challenges induced by global changes (urban heat, flooding, pollution, and health inequalities) requires not only strong disciplinary research but also a global and collaborative approach between all involved disciplines. The complexity and diversity of environmental risks demand tools and knowledge that go beyond local contexts and scientific silos. Our international consortium brings together complementary expertise from France, Canada, and the United States, spanning Earth observation, sensor development, public health, climate adaptation, and socio-spatial analysis.

By combining remote sensing with ground-based data and community engagement, we can co-produce knowledge that is both scientifically robust and socially relevant. International collaboration enables us to test methods across contrasting environments (rural and urban, temperate and arid) ensuring the transferability and resilience of our models. It also fosters innovation through the integration of varied datasets, sensor technologies, and policy contexts.

Working together allows us to build interoperable tools and shared infrastructures, to compare and generalize findings, and to involve students able to address global issues through locally grounded research. Beyond scientific gains, the strength of this collaboration lies in its ability to foster mutual learning, equitable research practices, and long-term partnerships. 

The two foreign labs are both part of an International Research Center (IRC), namely the “France-Arizona Institute for Global Grand Challenges”and “Innovation pour une planète durable”, and we believe that this IRN project will strengthen emerging links both within and between these IRCs.


BUDGET PREVISIONNEL
TO FILL
Indiquer le budget prévisionnel global sur la période 2026-2030 dont le budget de CNRS Ecologie & Environnement et cofinancements potentiels / demandés / obtenus de partenaires ou financeurs. Cette partie doit faire 1 à 2 pages maximum (tableaux bienvenus).

NB : En cas de sélection, CNRS Ecologie & Environnement prévoit d’attribuer 10 k€ / an pendant 5 ans (2026-2030) pour les IRN et les IRP hors Europe et 8 k€ / an pour les IRP en Europe ou pays proches. Ce sont des crédits en subvention d’Etat (à dépenser sur l’année budgétaire) essentiellement destinés à la mobilité internationale (surtout pour les participants du côté français, dont les jeunes chercheurs et doctorants) et l’organisation d’événements scientifiques, 20% par an étant laissés comme marges de manœuvre pour d’autres dépenses. 


AUTRE COMMENTAIRE
Indiquer tout commentaire qui vous semble pertinent pour que votre projet soit sélectionné (500 caractères max.) 


ANNEXE – COURTS CV 

Mettre un CV court (1 à 2 pages max par personne) pour les deux coordinateurs principaux et le cas échéant, autres coordinateurs pertinents (notamment pour les IRN)



AVIS DE LA DIRECTION D’UNITE

Nom et prénom du directeur/directrice :	
Intitulé et code unité :
Adresse électronique :	
Avis sur la demande d’IRP ou d’IRN pour 2026 :

Date :  									Signature direction : 	
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