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ICT for MAR/SAT optimization & water reuse
A question of time and scale for water management
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ICT for MAR/SAT optimization & water reuse
Global approach

Conceptual Pyramid of Information System
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ICT for MAR/SAT optimization & water reuse
Global approach
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Software and services
for

MAR/SAT optimization & water reuse
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ICT for MAR/SAT optimization & water reuse
Global approach
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ICT for MAR/SAT optimization & water reuse
Demonstration site for AquaNES project 

Demonstration site : Agon-Coutainville (FR)

The study site is located 
on the shoreline in 

Normandy (FR) at Agon-
Coutainville
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Demonstration site : Agon-Coutainville (FR)
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ICT for MAR/SAT optimization & water reuse
Demonstration site for AquaNES project

The study site is located 
on the shoreline in 

Normandy (FR) at Agon-
Coutainville
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Activated sludge + Reed Bed

Aquifer recharge and soil 
aquifer treatment

Water for reuse

The WWTP uses a 
MAR/SAT system to 

irrigate the golf course

ICT for MAR/SAT optimization & water reuse
Combined Natural Engineered Systems dedicated to golf course irrigation
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Water level vs Coastal saline 
intrusion depending on tides
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ICT for MAR/SAT optimization & water reuse
Combined Natural Engineered Systems dedicated to golf irrigation

Can we use the water for the golf course ? 

What happens in the soil aquifer system ?

How to manage the recharge ?

Is it feasible on the long term ?
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Saline 
intrusion

Bacteria

Piezometry

Field campaigns
(Macro and Micro 

pollutants…), 

Many parameters need to be 
measured to track their 

evolution across the site and the 
behavior of the hydrosystem

Offline data acquisition
Sampling campaigns

Online data acquisition
Sensors

ICT for MAR/SAT optimization & water reuse
Combined Natural Engineered Systems dedicated to golf irrigation
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Knowledge Repository (KR)

Database
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All these collected data are 
processed for compliance 
and interoperability and 

centralized in a database 
in order to facilitate their 

exploitation

ICT for MAR/SAT optimization & water reuse
Combined Natural Engineered Systems dedicated to golf irrigation
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Decisional Data

Modelling Engine
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The hydrogeological 
functioning of the subsoil 
is modeled to have a 3D 

digital view of the site and 
be able to predict future 

situations

ICT for MAR/SAT optimization & water reuse
Combined Natural Engineered Systems dedicated to golf irrigation
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ICT TOOL
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Full Web Platform
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Third part 
application

ICT for MAR/SAT optimization & water reuse
Software - Components architecture
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Site settings
M

onitoring platform

Modelling execution & visualisationDashboards
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Database
(Lyxea)

Modelling Engine
(Marthe)

Data update

Data Acquisition 3D Model

ICT for MAR/SAT optimization & water reuse
Final product : Combined ICT solution & Engineering services
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Web Solution
SaaS or On-Premise



ICT for MAR/SAT optimization & water reuse
Final product : Combined ICT solution & Engineering services
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ICT for MAR/SAT optimization & water reuse
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ICT for MAR/SAT optimization & water reuse
Screens
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Site Management System https://aquanes.lyxea.fr

https://aquanes.lyxea.fr/
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ICT for MAR/SAT optimization & water reuse
Screens
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Operational Management
https://aquanes.lyxea.fr
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ICT for MAR/SAT optimization & water reuse
Screens
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Tactical Management
https://aquanes.lyxea.fr
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ICT for MAR/SAT optimization & water reuse
Screens
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Decision Support Management https://aquanes.lyxea.fr

https://aquanes.lyxea.fr/


22

ICT for MAR/SAT optimization & water reuse
Screens
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Data Management https://aquanes.lyxea.fr
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ICT for MAR/SAT optimization & water reuse
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Thank you for your attention

Integrated
Recharge
Management
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