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INTRODUCTION

Predicting water flows and contaminant transport in a catchment is crucial for
designing sustainable land-use strategies. We need spatially explicit models that show
how local farming practices influence both immediate and delayed outcomes—
whether at the treated field or at a distance.

These approaches can be hard to implement. Numerical instability, parameterisation
problems, and long run times are common issues. As a result, it becomes difficult to
explore many scenarios, especially over wide areas or long time periods.

Metamodeling can reduce the computation time of complex model while preserving
its predictive skill. Many techniques exist. Recent studies!> demonstrated the

MODEL DEVELOPMENT
*‘ 1- Original mechanistic MHYDAS-Pesticide model¢

MHYDAS Pesticide 1.0 is a hydrological model
that simulates the behaviour of pesticides in soil
and water. Its accuracy in simulating the
temporal variability of pesticide concentrations
In runoff was assessed over a 20-year period for
two compounds: diuron and glyphosate’.

effectiveness of Long Short-Term Memory (LSTM) neural network for simulating
streamflow at the catchment scale.

However, these metamodels were site-specific. Their training uses data from a single
catchment. Creating a generic catchment-scale metamodel would mean training on
many catchments with very different flow structures. Such a training would be
prohibitive in terms of both computing time and data volume storage needs.

To ensure more genericity, we developed a hybrid solution to model pesticide
transport in landscapes that combines an Al meta-model with a mechanistic model to
simulate pesticide concentrations in runoff water at the catchment scale

2- Metamodeling Field
Runoff Flow & Concentrations®

APPROACH : TWO LSTM NEURAL NETWORKS CONNECTED IN SERIES
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Main processes of MHYDAS-Pesticide model° and their formalism®?
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Dataset : 70 % for training 70 % ; 30% for validation.

%: 3-Assembling the mechanistic- Al hybrid catchment model
@8‘ within OpenFLUID framework"

PERFORMANCE

* Very good overall performance of the field scale metamodel,
but difficulties in simulating non-runoff hourly events

MHYDAS flow structure + surface transfer’s modules

NUMERICAL DESIGN :

* Significant reduction in computation time (-90%)
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Comparison of simulated runoff discharges and concentration
with MHYDAS and its metamodel, for the validation data set.

APPLICATION : SIMULATING GLYPHOSATE TRANSPORT IN A VINE-GROWING CATCHMENT™"
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