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Job title : Research Fellow in Urban Water System Modelling
Organisation/Agency : ENPC http://www.enpc.fr/

Scientific domain(s) : Engineering Sciences

Scientific specialities : Modelling , Hydrology

Host laboratory or structure : LEESU
Location : ENPC Cité Descartes

Contact(s) : Régis Moilleron, Directeur du Leesu, Professeur, UPEC, moilleron@u-pec.fr

Ghassan Chebbo, Directeur de recherche, ENPC, ghassan.chebbo@enpc.fr
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The LEESU laboratory conducts research on urban water from a variety of angles:

- Hydrological studies (runoff, transfer in the urban system, aquatic environments),

- Biogeochemical studies of emissions, fate and effects of chemical and microbiological contaminants in the
city/dams/receiving environments continuum,

- Study of water policies, uses, practices and their evolution.

The Leesu laboratory focuses on analyzing the impact of global changes (climate, urban planning and architecture,
regulations, practices, uses, management methods) on the flow of water and contaminants in urban environments, from
precipitation to their fate in receiving environments.
Leesu's research is structured around three themes:

1. Innovations for sustainable water and urban management
2. Functioning, resilience and adaptation of urban water management systems
3. Ecosystems and natural resources

The proposed position is mainly centered on theme 2, in interaction with the others.
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1-Context

Adapting cities to global change, and in particular to climate change, which is putting increasing pressure on surface and
groundwater resources, is creating new challenges that will require far-reaching changes in the way urban water systems
are managed. The current system of segmented management of surface and underground aquatic environments, drinking
water, wastewater and stormwater will not be able to meet the coupled challenges of securing water supplies, resilience
to extreme climatic events and preservation of aquatic ecosystems in the city of tomorrow. New concepts of integrated
urban water management have emerged. Recent trends aim to achieve greater water circularity in cities. This involves
rethinking the way we manage excreta (separation and recovery at source) outside the water management system,
mobilizing alternative water resources (rainwater harvesting, grey water recycling) to cope with increased drought and
meet new needs (urban agriculture, urban cooling), and deploying at-source stormwater management to respond to rainfall
extremes and soil water recharge.

While some of the proposed solutions (e.g. at-source stormwater management, separation and recovery of excreta and
grey water) have already been technically assessed, this assessment remains partial, generally on a project scale, and
segmented in terms of issues. These solutions have not yet been evaluated on a city-wide, integrated scale. Their
coherence, complementarity or competition, or their conditions of articulation with the pre-existing system, still need to
be analyzed in order to assess their contribution to the development of a new paradigm.

Integrated modeling of different innovation deployment scenarios is required to assess their impact on a city-wide
scale. The following impacts will need to be taken into account: impact on the quantity and quality of water resources,
environmental impacts, impacts on comfort and urban amenity, energy balance, economic viability. Particular attention
must also be paid to the consequences of disseminating decentralized innovations on the operation of existing urban water
systems (drinking water and wastewater networks, treatment plants, etc.). The modeling approach will also enable us to
assess deployment scenarios in terms of the city's resilience to global changes (climate change, urban densification,
population growth, regulations, etc.).

While many models exist, each representing a part of the urban water management system (drinking water or wastewater
or stormwater), or a specific issue (hydrology, pollutant flows, urban climate, energy, economy), the development of an
integrated modeling framework remains a challenge.

Different types of models need to be considered: systems modeling to describe the interactions, at city scale, of the various
components of the urban water system (drinking water, wastewater and runoff, water resources); physical and/or
conceptual models to describe processes linked to hydrology (evaporation, evapotranspiration, exchanges with surface
and underground receiving environments) and pollutant flows. Representing socio-technical innovations and their impacts
on a city scale means rethinking the modeling of urban water management systems: imagining the city(ies) of the future
in terms of different socio-economic trajectories, conceptualizing city evolution scenarios, coupling different modeling
approaches and spatial resolutions.

In addition, the emergence of new knowledge and observation techniques over the last decade has revolutionized
environmental measurement and the characterization of urban space. Open access to high-frequency datasets and digital
data portals (e.g. satellite images or climate model outputs) is enabling a breakthrough in the implementation of city-scale
modeling. These data require validation, analysis and processing methods that differ from those available on the market
to date. They also enable innovative modeling approaches to be developed, taking into account the heterogeneity of the
urban system and the diversity of solutions used for urban water management.

2-Job content

The person recruited will join the group of Leesu researchers working on the urban water system. His/her research will
be part of a high-level national (SNO Observil, Urbis, ZA Seine) and international network.

The researcher recruited will be responsible for developing tools to model the deployment of innovations and their
impacts on a city scale. He/she will coordinate the construction and evaluation of different scenarios for integrated urban
water management in a context of ecological transition. This recruitment will strengthen Leesu's modeling resources and
enable it to assert and develop the skills required to play an active part, in the optimization of the urban water system, in
the emergence of the city of tomorrow, which will be a resilient city with a low environmental footprint.
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The researcher will be keen to establish or pursue collaborations within Paris-Est Sup, the IPP (Institut Polytechnique de
Paris) and with external French, European or international partners.

Research work will be carried out within the framework of existing or future programs and projects. In the latter case, the
researcher will be involved in or may be entrusted with setting up projects (in particular, scientific content and resources
to be implemented). The researcher may also be involved in training and teaching activities relating to his/her areas of
expertise.

Finally, the researcher is expected to invest in supporting ENPC students (courses, projects, scientific internships), and in
introducing them to the issues involved in managing the urban water system in a context of ecological transition.

3-Profile expected
PhD in quantitative hydrology, environmental engineering, mathematics applied to hydrology, geophysics or related field.
Skills :

-Modeling (mathematical conceptualization, numerical methods)
-Programming languages (e.g. Python)

-Hydrology, hydrogeology, urban hydraulics

-Applied mathematics, statistics,

-Data science, big data

-Digital and geomatic tools (Git, GIS...)

4-Recommendations

The candidate is expected to propose in his/her application a scientific project for the position coherent with the activities
of the hosting research unit/team and is therefore strongly encouraged to contact the persons indicated.

5-Application:

Full details on the application process and timetable can be found at : https://www.concours.developpement-
durable.gouv.fr/charge-e-de-recherche-du-developpement-durable-de-al26.html
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