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« Create a digital research center on the continental environment (agricultural, urban, forest
and fluvial), including each level of the critical zone, and dedicated to research and innovation on
all links of the value chain from environmental sensor to plain digital twins. »

- 4 years long regional program 
starting from 2022
- About 15 millions of euros in 
investments (ARD, CPER and 
FEDER)
- Some twenty research teams 
involved (5 research organisms, 
4 private companies)
- Coordinator: BRGM

• Improve the management of
regional natural resources
(water, air, soil)

• Better predict to help the
harmonious and sustainable
development of our territory

• Stimulate collaboration and
sharing to create new
applications



Geographic perimeter

• Beauce water table (biggest in EU) 
and the beauce plain, the leading 
cereal-producing region in Europe.

• Sologne Natura 2000 site (biggest in 
EU).

• The orleans forest, the largest french
state forest

• Loire Valley UNESCO world 
heritage and its historical metropolis.

• Loire Britany basin : 30% of France 
but 50 % of the national agricultural 
production (in value)



Junon program ambitions…

Global changes 
(climate & anthropic

pressure)
Water stress

The quantitative state of the water 
resource

Natural hazards Prevent risks and increase resilience

Erosion of 
biodiversity The evolution of biodiversity

Pollutions
Environmental quality (especially 

micropollutants and emerging 
pollution)

Challenges Monitor and prediction



Several Environmental Digital Twins…



Environmental Digital Twins pitfalls …



+ 100 economic actors working in the field of metrology, 
engineering and environmental information system
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Such as: 

Centre Val de Loire region : hotspot for environmental data!

SDES

AI & Environmental data…



Environmental Digital Twins pitfalls …



Conceptual model Machin Learning

+

Metamodel AI !

Environmental Digital Twins solutions …



From one « 2 years » time serie to 
16 000 yearly times series 

Extreme events condition «statistically» 
extended

Extreme dataset projection



Covariance months (n, n-1, n-2 
etc…)

Features extraction
From one single signal to multiple 
derivated metrics



Library of simulations

Real time water flow

Artificial intelligence
algorithms

Real time forecasting

Early warnings

Building « AI metamodel »
Crossing real time with trained 
model for forecast



Sharable decision system 
From model to API
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