HSve Internship offer

Hydrological modelling in karst environment : relating
lumped parameter model structure with catchment
attributes.

Hosting laboratory
HydroSciences Montpellier (HSM), HYDROPOLIS, 15 avenue Charles Flahault, F-34090, Montpellier

Supervisor
Vianney Sivelle (CNRS researcher)
Date et duration

6 month between january and august 2027. Compensation based on the current hourly rate.

Keywords
karst, hydrogeology, hydrology, hydrological modeling, uncertainties
Context

Karst systems are generally characterized by a duality of flow, involving both rapid and/or slow flows. This
reflects the occurrence of physical processes at different spatial and temporal scales. The hydrological
response of a watershed can be approximated using a hydrological model that converts meteorological
variables (e.g., precipitation, temperature) into hydrological variables (e.g., discharge, water level). Among
other approaches, conceptual reservoir models provide a functional framework for analysing a
hydrogeological system at the watershed scale and describe the conversion of meteorological forcing into
streamflow using empirical or conceptual relationships. While numbers of studies of shown the efficiency
of lumped parameter hydrological models (LPHM) to simulate karst flow behaviour, none studies have
shown inter-comparison between various karst systems, trying to relate the LPHM structure to catchment
attributes. Indeed, most of studies focuses on a single catchment at a time and develops the suitable LPHM
regarding the study area and the available data for parameter estimation. The scientific community now
require to better handle the relation between karst aquifers structures and the associated LPMH structures.
This would constitutes a significant milestones toward prediction in un-gauged basins (PUB) as well as for
the quest for universality in hydrological models for karst environments.

The French KARST observatory network (SNO KARST) initiative of the INSU/CNRS recently published a
database of hydrodynamic and physico-chemical continuous measurements over several karst systems in
France (Cinkus et al., 2026). Also, the SNO KARST developps the KarstMod software (Sivelle et al., 2025)
allowing to run LPHM assuming a wide range of model structures already tested in the literature. The main
objective of the internship aims to investigates potential relations between LPHM structure with some
catchment attributes.

Objectives and mission

¢ Analysing the complete SNO KARST database to derive the first order information about flow behaviour
and propose a first round of classification regarding only observation data.
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®  Running systematic LPHM calibration over the various test sites and analyse the simulation results with
a deep evaluation of both predictive and explicative dimension of LPHMs.

¢ Identifying the ensemble of a suitable model structures that satisfy the modeling objectives (regarding
both predictive performance and consistency with the observation data).

e Running a summary of the results derived from both data analysis and hydological modeling.

e Investigating potential relation between catchment attributes and LPHM structure.

Required education and skills

Second year of Master degree or last year of engineering school (i) in the domain of water sciences and/or
earth sciences with a strong focus in hydrology and hydrogeology, or (ii) in the domain of data sciences
and/or numerical modeling with an interest in water/earth sciences. Several skills are important for this
internship : (i) skills in coding with R or python, (ii) knowledge in hydrology and hydrogeology in particular
in karst environments and (iii) skills in numerical modeling. Applicant must have a solid interest for
numerical modeling.

Applications
Application should be addressed by mail to Vianney Sivelle (vianney.sivelle@umontpellier.fr)
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