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prediction using Al

7e - Digital Tools and innovative methods for groundwater and well monitoring
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EMI : A solution to preserve water

resources

A digital solution coupled with
environmental expertise

#mission water

Anticipate the risks of drought to take security actions

Guarantee the sustainable use of water resources and wells in
full transparency

Maintain and guarantee the production capacities of your wells
(extand their life span)

Optimize your investments and reduce your costs related to
your water production assets

Facilitate communication with citizens and state services
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How it Works ?
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AI model purpose I~

Mes données Prévisions sécheresses  Info sécheresse Q, Rechercher

Saint-sauveur-de-
pierrepont -

00937x0030/f4 < Retour

& Personnaliser

Derniére semaine Dernier mois 6 derniers mois Depuis le début de ['année Derniére année 5 derniéres années Maximum

Niveau statique — Piézometre Saint-Sauveur—de-Pierrepont — 00937X0030/F4

Du 27 avril 2021 au 24 juiller 2022
Analytiques
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6.4
Mai ‘21 Juin 21 Juil ‘21 Aot 21 Sep ‘21 Oct'21 Nov '21 Déc'21 Jan ‘22 Fév 22 Mar "22 Avr ‘22 Mai 22 Juin 22
o~ Niveau statigue % Prédiction Niveau statique (Scénario probable) - Prédiction Niveau statique (Scénario sec) =~ Prédiction Niveau statique (Scénario humide)
S
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& Exporter sous

A daily prediction
of the piezometric
level for the next
90 days
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Al modeling in EMI : the steps

The prediction model follows these pipeline steps :

 Feature engineering : find features from data and select the most important variables
« Calibration and tuning of the model parameters.

« Measure performances and keep the best model.

* Deploy the model on the web platform

* Monitor the models and retrain it if necessary

Feature Feature Monitoring

Calibration Performance Deployment and

creation selection i
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Feature creation

Variable 1 v1

Variable 2 v2

Variable nvn

Train

#mission water

Past

With the selected features to fit the observation

Feature selection Calibration

Test

Test the model with « unknown » data

Performance

Future

Input variables in the future are
wether forecasts or predicted
variables

\ Prédiction y =f(v1,v2..vn)

Deploy
The best model is deployed

Deployment
Monitoring and retraining
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Input data — feature creation ¢

Rainfall (past and forecast)

Temperature

Soil moisture

Evaporation

Sowrce 4

Target variable

Groundwater
level

River discharge
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Feature importance example : d+10
prediction

Feature Importance
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eature importance example : d+20

rediction
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Machine learning models : 1 to 20 days

Neural Network Gradient Boosting

Based on a collection of connected units or
nodes called artificial neurons, which loosely
model the neurons in a biological brain

Produces a prediction model in the form
of an ensemble of weak prediction
models, typically decision trees.

input hidden output

layer layer layer ~ Boosting
..;".‘ ‘® ‘_n . Classifier-1
Classifier-2
Classifier-3
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Example : d+10 prediction
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Example : d+20 prediction

watertable level

RN
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R2 =
0.94
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KB Prophet model : 21 to 90 days

« A procedure for forecasting time series data based on an additive model where
non-linear trends are fit with yearly, weekly, and daily seasonality

« Works best with strong seasonal effects and several seasons of historical data

« Prophet is robust to missing data and shifts in the trend, and typically handles

outliers well.
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Example : Prophet
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Conclusion

« 20 piezometers deployed on EMI with daily
predictions

« High performance for 1 to 20 days forecasts

« Good for scalability

« Improvements are still needed for long term
forecast (ex : Mix of hydrogeological and Al

model)
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Thank you !

O Jean LUCHIER
—— Hydrogeologist & Product Manager

% +33 7 63 6542 36

jean.luchier@imageau.com
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