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CENTRE EAU TERRE ENVIRONNEMENT

Canada possesses about 9% of the world’s renewable water supply
Sustainable management of this vital resource is a priority research subject at the INRS Eau Terre Environnement Research Centre, 
which hosts a major group of university experts in water research. 

The Centre’s expertise derives from its long experience in developing and applying numerical approaches to analysis and decision-
making in a range of water management contexts. The group’s multidisciplinary skills enable thorough analysis of resource 
availability and associated environmental problems.

Examples of research and training applied to current challenges

Modelling = better planning
Floods cause significant damage in Quebec each year. A group of INRS researchers 
has been working for many years to improve flood forecasting and management. 
Among other initiatives, they have designed a web platform to help managers better 
plan flood responses in relation to the vulnerability of populations and expected 
property damage. Researchers are also developing mathematical models based 
on artificial intelligence to improve forecasting of flood risks in a changing climate. 
These tools are used for short-term forecasts such as spring floods, but also for 
long-term planning when designing hydraulic structures such as dams and dikes.

Corrosion = pipe breaks
Urban drinking water systems include kilometres of often aging pipes which are 
complex and costly to maintain and repair. Pipe corrosion causes ruptures which in 
turn cause problems for citizens. The objective of this INRS research project is to 
make recommendations on how to prevent corrosion of water pipes. The project 
includes analysis of data provided by the partner city and a study of broken pipes 
using CT scanning. Mathematical models are used by researchers to determine and 
predict pipe break rates in order to identify the best preventive measures.

Wetlands = ecological services
Wetlands provide many ecological services, such as water filtration, aquifer 
replenishment, and mitigation of both low water flows and floods. The loss of 
wetlands through development has a cumulative effect within a watershed. In 
Quebec, when a wetland is destroyed for development, the law states that a 
wetland of the same size must be preserved, restored, or created. However, 
the replacement wetland may not have the same effect on the watershed’s 
hydrological dynamics. An INRS research team is working to identify a network 
of wetlands that should be designated for preservation within the conservation 
and restoration plans for the St. Charles River watershed in the Quebec City area. 
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Examples of research partners
	 Association de protection de la rivière Moisie
	 Cities of Québec and Montréal
	 Fisheries and Oceans Canada 
	 Geosapiens
	 Government of Quebec (Environment and Climate Change, 

Public Security, Transport)
	 International Joint Commission
	 Kativik Regional Government
	 Ouranos Consortium

Main study themes and 
researchers involved

URBAN HYDROLOGY AND HYDRAULICS
Sophie Duchesne | Urban water infrastructure		
sophie.duchesne@ete.inrs.ca
Alain Mailhot | Modeling and climate change		  	
alain.mailhot@ete.inrs.ca

WATERSHED HYDROLOGY AND HYDRAULICS
Normand E. Bergeron | Fish habitat			 
normand.bergeron@ete.inrs.ca
Alain N. Rousseau | Hydrological modeling	 		
alain.rousseau@ete.inrs.ca
Jean-Pierre Villeneuve | Integrated watershed management	
jean-pierre.villeneuve@ete.inrs.ca

REMOTE SENSING
Monique Bernier* | Water resource monitoring		
monique.bernier@ete.inrs.ca
Karem Chokmani | Remote sensing and hydrology		
karem.chokmani@ete.inrs.ca
Saeid Homayouni | Environmental geomatics			
saeid.homayouni@ete.inrs.ca

STATISTICAL HYDROLOGY
Fateh Chebana | Extreme meteorological and climatic events	
fateh.chebana@ete.inrs.ca
Taha B.M.J. Ouarda| Statistical hydrometeorology		
taha.ouarda@ete.inrs.ca
André St-Hilaire | Environmental and statistical hydrology	
andre.st-hilaire@ete.inrs.ca

* Has retired in 2020
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