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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. »

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

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

e Stimulate collaboration and
new -

sharing to create

applications
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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)
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Geographic perimeter -
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. Digital Twin of the Loire Britany basin and the Beauce water table
i3 : anteagroup

e Beauce water table (biggest in EU)

- el : and the beauce plain, the leading
S8 cereal-producing region in Europe.
R * Sologne Natura 2000 site (biggest in
=\ ,,__- Tiedelie s EU).
| SRR e  The orleans forest, the largest french
COSEs state forest
» Loire Valley UNESCO world
heritage and its historical metropolis.
* Loire Britany basin : 30% of France
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éﬂ‘lfﬁlify“i;m Ny e = | production (in value)
Aeaes warer able Céhtre-ValdeLoire 2 CID > Y S

' L Centre Val de Loire region

Understanding today.




Junon program ambitions... O
anteagroup
Challenges Monitor and prediction

Global changes The quantitative state of the water

resource

Water stress

(climate & anthropic
pressure)

Environmental quality (especially

Pollutions micropollutants and emerging

Erosion of

. . . The evolution of biodiversity
biodiversity

Natural hazards Prevent risks and increase resilience
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Several Environmental Digital Twins...

predicting the

Change

Critical
processes
Iscope

Critical data

Digital Twins

Develop tools for

impact of Climate

Flood

prediction

Identify
activities
that emit
greenhouse
gases

Drought
prediction

impact
res

Carbon
footprint

Develop tools for
territorial
monitoring of the

on natural
ources

Pesticide
monitoring

Monitoring
of gaseous
pollutants

Rationalize
decision-making

in land use /

revegetation

Develop
indicators of the
efficiency of
corrective
approaches

Quantify the
functionality of
floors and

Ecosystems
functionality
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Environmental Digital Twins pitfalls ...

-Clean
-Sample
-Aggregate
-Imperfect
data: missing,
noise,...
-Reduce
dimension,
-Accuracy

Data preprocessing

> 70% of the effort!

Data Processing

-Explore data
-Represent data
-Link data
-Learn from
data

-Deliver insight
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-Clustering
-Classification
-Regression
-Network
EQEWAS
-Visual
analytics
-Association
-Machine
learning

)\,
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Decision support

Understanding today.
Improving tomorrow.



Al & Environmental data... -

anteagroup

+ 100 economic actors working in the field of metrology,

o0

§ engineering and environmental information system
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Environmental Digital Twins pitfalls ... -

anteagroup

Conceptual model Machin Learning

Understanding today.



Environmental Digital Twins solutions ... s
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Conceptual model Machin Learning

Metamodel Al !

Understanding today.
Improving tomorrow.



| Extreme dataset projection -
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Extreme events condition «statistically»
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" Features extraction

» From one single signal to multiple
derivated metrics

&,
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Link with rainfall ?

Link with rainfall ?

Covariance months (n, n-1, n-2

w

Water flow (L/s)

2020-01 2020-07 2021-01 2021-07
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% Building « Al metamodel » o

Crossing real time with trained

model for forecast anteagroup

Real time forecasting
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tj\.ﬁ 0110101 =y ¥
——

Artificial intelligence
algorithms Early warnings

Understanding today.



. From model to AP anteagroup

Parameters Real time forecasting
Choose your site =0 Observed values Confidence interval ~(- Predicted values
K35 -
5
Add a threshold
1.4 i
RISK FOR JAN.
High
RISK FOR FEB.
Low . » Threshold
:
RISK FOR MAR...
None Y ' ] ' '

Mar May Jul Sep Nov 2022 Mar May
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. Piezometrical network |\
Loire level ;
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Pre-existing
models

Standardization(FAIR)

Météo France t“w'l

Deep Learning

Water Digital Twins
(example)

e e

What will be the
L_ water table level in i KNOW-HOW TRANSFER
8 months???
» Application development of:
-processing of environmental
data
-data visualization
* Al development and predictive
models
* Metrological developments
associated with digital
» Access to a test or simulation
area on primary or secondary
data (sandbox)

PROVISION OF COMMERCIAL
DATA & INTERPRETATIONS

» Monitoring: management of
natural resources, in situ
validations and tests,
deconvolution of complex
phenomena

» Prediction: risk prediction,

decision support
+ Interpretation: basic research PROVISION OF PUBLIC DATA

* INSPIRE Directive application
+ Data related to the Public Twins ay.
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