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Overview

1.Nice Metropolitan area: the Var watershed

2.AquaVar: An initiative for the development and sustainable operation of a DSS

3.AquaVar : Interface and functionalities

4.DSS development through collaboration: feedback and perspectives

Is the final TRL of a DSS a Moving Target?
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1- Nice Metropolitan area: the Var watershed S urahicromerat
2500 |
5.50 A
-2000 B
T 5.48 1 E - »
D = 3
3 - 1500 % .
= 5.46 - %
— w
- 1000
5.44
500
5.42 A
(C) OpelnStreetMa;.) contribut?rs (C) CAR'TO

7.4 7.6 7.8 8.0 8.2
Longitude (m)

Sunshine, palm-trees, mountains ...

Mediterranean Sea

... a bit of human activity ...



1- Nice Metropolitan area: the Var watershed
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... in the river-bed ...

ALL THIS

.. is still grOWi ng

v/ 567 companies

v/ 11,750 jobs

v/ 188 hectares

v’ 2.4 billion EUR
v'in annual turnover
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2- AquaVar: An initiative for the development and sustainable operation of a DSS for operators

2015 Oct.03 (Cannes)
Major water issues to manage:

17:45 LOC
03/10/2015

v'Competition among water uses and

2022-2023 : Drought in France increase of the water demand

v Growing vulnerability regarding floods

v'Major droughts associated to high
consumption periods

v'Major droughts repeated over several
consecutive years

v'Vulnerability of resources regarding
accidental pollutions

v'Need to anticipate difficult situations
and to establish strategy for a
sustainable drinking water supply to
users

Source: Meteo France
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2- AquaVar: An initiative for the development and sustainable operation of a DSS for operators
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Develop a simulation tool to manage:

1. Integration of existing sensors for real-time monitoring

. Optimization of pumping protocols and identification of new
resources

. Saltwater Intrusion monitoring and simulation

. Pollutant Impact Assessment

Geothermal Impact Assessment

. Flood Extent

Impact of New Urban Developments

Development of the tool and integration with the Nice

Information System

N
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2- AquaVar: An initiative for the development and sustainable operation of a DSS for operators

AguaVar development and operation timeline:

> Development steps and T University-operator
launch of main features ?j:éihoovsg 25 :c?pl)r:?ft
(2013-2019);

= Analysis of aquifer
potential to secure
drinking water prod.

—= Eval. of geoth. energy
prod. impact on the

> Selection of one-off o oo i il s alluvial aquifer — Launch of real-time
. . yarog g S A fungtionality and
applications (Du, 2016) I torm Alex e Blatform
(2019-ongoing); = Hydrological module ';\ﬁi(/epyOSt‘eVent o Bl Al e
(0 T Sub-basins = Meteo France
' Np— = Hydraulic module flood risk mseismese. 173
. = Launch of AquaVar Zavaterro, 20[19 t
» Hydrological notable development ( ) Sl
+ Eval. offurban|dev. = Moderate
events
(2021 ing) impact|on the|alluvial Drought February flood
-ongoing), aquiferl | T[T \

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
. 1 5 6 7

input data

(2024-ongoing).

Picourlat, F. et al. (2025). AquaVar decision support system for water resource
management: Lessons learned from the first five years of operation. River.
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2- AquaVar: An initiative for the development and sustainable operation of a DSS for operators

AN ERR R GATLELER, [TES 2D Hydrological model + 2D Hydraulic model + 3D Hydrogeological model

(RO

MIKE SHE

MIKE 21FM FeFlow
High resolution * High resolution
2
iglc: Var cat::htr.nent (3,000 km?) From 25 mto 5 m * From75mto5m
m resofution 25 km long * 7 layers

Production of boundary conditions the 2 downstream models Floodplain + all infrastructures . Up to 600 m deep
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3- AquaVar : Application

Total Annual Rainfall (mm), Nice
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800 749 683 753 734 Lake Broc (top) and the Var River (bottom) during the
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Simulate scenarios of interest:
e.g. what if 2022 drought occurs a second time?
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4- DSS development through collaboration: Feedback

Challenges to overcome

The strengths of this DSS development and scheme

] 1.Three different administrations:
1.Joint research and development Failure to act quickly

2.Unlocking administrative boundaries
2.Long-term investment and slow

3. Maximizing the use of public money
development.  maintain  the

4.Learning and replication of the solution 3 ofih :
(two DSS in development) commitment of the partners

5. Collaboration resiliency
6.Long-term investment and slow

development

7. Allows for evolution and innovation (new
Post-doc and Thesis upcoming)

3.Cost of maintaining the SAD due
to some functions

—'—'"j - Final TRL of a DSS, in that configuration, is a Moving Target
=n
grusuaue | N||VERSITE - e A\ METROPOLE
AZUr o NISECOTE D'AZUR

COTE D’AZUR -
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4- DSS development through collaboration: Perspectives/Needs AlO PI"OjECt (Agir et Innover pour l'eau, 2025-2028)

— Objective: AquaVar digital twin enhancement

Potential evapotranspiration
Temperature

p—
ll\/leteorological forcings

Hydrological module  Rainfall/ET/SM products

Domain: Var watershed (2800 km?)
Modeling code: MIKE SHE 1
Hydrological processes: ‘/ Integratlng — ¢ Snow cover maps

- Snow: temperature-dependent model Remote Sensing data
- Overland flow: diffusive wave approximation to the St. Venant equations

- River flow: 1D St. Venant equations

-  DEMs (monthly/seasonal maps)
- Unsaturated zone flow and evapotranspiration: two-layer water balance method (Yan and
and Smith, 1994)

e
- Saturated zone flow: 2D groundwater flow equation

Simulation outputs

vy

I River flows River water levels

boundary SooEream Boundary condition v" River hydro-sedimentary assessment
—_— - Hydro-morphological evolution of the Var valley
Seallevel * Integration of debris-flow risk assessment
Estimated recharge
Sea level Wells pumping rates
lDownstream lBoundary conditions
boundary condition
v v
Hydraulic module Hydrogeological module
Domain: Var river alluvial plain (30 km?) Domain: Aquifer system of the lower Var
Modeling code: MIKE 21 valley (146 km?) v River'AqUifer Interaction
Hydrological process: Modeling code: FEFLOW . .
- Overland flow: 2D St. Venant Hydrological process: v Hyd rOgeo-ChemIStry & Hyd rOgeo-phyS|CS
i - Saturated flow: 3D dwater fl o o
et cqugfon e v' REUT water and hydroinformatics (2PhDs)
r L »
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