
HAL Id: hal-03701578
https://hal.inrae.fr/hal-03701578

Submitted on 22 Jun 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Low-flow forecasting in France using the PREMHYCE
operational platform

François Tilmant, François Bourgin, Anne-Lise Véron, Fabienne Rousset,
Jean-Marie Willemet, Didier François, Matthieu Le Lay, Jean-Pierre Vergnes,

Charles Perrin, Claire Magand, et al.

To cite this version:
François Tilmant, François Bourgin, Anne-Lise Véron, Fabienne Rousset, Jean-Marie Willemet, et al..
Low-flow forecasting in France using the PREMHYCE operational platform: recent advances and per-
spectives. IAHS-AISH Scientific Assembly 2022, May 2022, Montpellier, France. �10.5194/iahs2022-
66�. �hal-03701578�

https://hal.inrae.fr/hal-03701578
https://hal.archives-ouvertes.fr


IAHS 2022 Scientific Assembly 

François Tilmant1, F. Bourgin1, A.-L. Véron1, F. Rousset2, J.-M. Willemet2, 
D. François3, M. Le Lay4, J.-P. Vergnes5, C. Perrin1, C. Magand6, M. Morel7 

 
1 Université Paris Saclay, INRAE, Catchment Hydrology team, Antony, France, premhyce@inrae.fr 
2 Météo-France, Direction of Climatology, Toulouse, France 
3 Université de Lorraine, LOTERR, Metz, France 
4 EDF-DTG, Grenoble, France 
5 BRGM, Orléans, France 
6 French Biodiversity Agency (OFB), Vincennes, France 
7 Ministry for the Ecological Transition, Water and biodiversity direction, Paris, France 

 

Montpellier, 02/06/2022 

 

 

Low-flow forecasting in France using 
the PREMHYCE operational platform 

IAHS2022-66 

mailto:francois.tilmant@inrae.fr


02/06/2022 IAHS 2022 Scientific Assembly, Montpellier 

Context 

• Recurrent droughts on France 
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17th Oct. 2018 1st Oct. 2019 25th Sept. 2020 

Vigilance 

Alert 

Crisis 

Reinforced alert 

• Water uses affected by water shortages in rivers  

• Climate change: perspectives of more severe low flows 

• Lack of forecasting tool at national scale 

Source : Propluvia - http://propluvia.developpement-durable.gouv.fr/ 

7th Sept. 2021 

http://propluvia.developpement-durable.gouv.fr/
http://propluvia.developpement-durable.gouv.fr/
http://propluvia.developpement-durable.gouv.fr/
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PREMHYCE project (low-flow forecasting using hydrological 
models, comparison, evaluation) 

 

• Research project (2011 – 2014) 

• Comparison of hydrological models for low-flow forecasting 

• Evaluation of their capacity to anticipate low-flow periods 
(magnitude and maximum lead time) 

 

• Operational phase (since 2015) 

• Development of an operational tool for low-flow forecasting 

• Daily production of forecasts for operational users (regional 
environment agencies and State services) 
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Materials and methods 

• 5 hydrological models 

 

 

 

 

 

 

 

• Lumped conceptual models, except SIM model 

• Daily time step 

• Simple multi-model approach (mean of forecasts) 

4 

GARDENIA 
(BRGM) 

GR6J 
(INRAE) 

MORDOR SD 
(EDF) 

PRESAGES 
(LOTERR) 

SIM 
(METEO-FRANCE) 



02/06/2022 IAHS 2022 Scientific Assembly, Montpellier 

Materials and methods 

• Catchments 
• 464 catchments for 33 

operational users - including 10 
catchments in La Réunion 
Island (oversea) 

 

• Almost 1000 catchments for 
nation-wide outlook (from 5 to 
110 000 km²) 

 

• Limited human influences 

 

• Various hydrological regimes 
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• Observed data 

• Daily streamflow 
• HYDRO database - https://hydro.eaufrance.fr/ 
• API Hydrométrie - https://hubeau.eaufrance.fr/page/api-hydrometrie 
 

• Daily climate variables from Météo-France 
• SAFRAN climate reanalysis (1958 – today) 
 

 
 
• Forecast meteorological scenario 

• Historic climatic data (SAFRAN reanalysis, more than 60 members, to generate 
ensemble streamflow prediction - ESP) 
• 90-day lead time  

• ECMWF forecasts processed by Météo-France (51 members)  
• 15-day lead time 

• No-precipitation scenario (worst case scenario) 

Materials and methods 

6 

P 

T 

PE 

https://hydro.eaufrance.fr/
https://hydro.eaufrance.fr/
https://hydro.eaufrance.fr/
https://hubeau.eaufrance.fr/page/api-hydrometrie
https://hubeau.eaufrance.fr/page/api-hydrometrie
https://hubeau.eaufrance.fr/page/api-hydrometrie
https://hubeau.eaufrance.fr/page/api-hydrometrie


02/06/2022 IAHS 2022 Scientific Assembly, Montpellier 

• Computation time (1000 catchments) : 25 min. 

 

• Text files and summary PDF sheets 
• For each model + multi-model 

• For each catchment 

• For both ECMWF and ESP scenario 

 

Real-time forecast 
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• https://sunshine.inrae.fr/app/premhyce (restricted access) 

Visualisation platform 
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• Selection of gauging stations 

• Monitoring or forecast mode 

 

 

• ECMWF or ESP 

• Selection of a hydrological model 

• Slider for forecasting lead time 

15-day ahead forecast issued on the 1st of June 

https://sunshine.inrae.fr/app/premhyce
https://sunshine.inrae.fr/app/premhyce
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• https://sunshine.inrae.fr/app/premhyce (restricted access) 

Visualisation platform 
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Link to PDF sheets Probability to be under threshold  

14-day ahead forecast issued on the  

1st of June using ECMWF scenario 

https://sunshine.inrae.fr/app/premhyce
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Some results 

• MAM7 : mean annual minimum for 7 days 
• Relatively good forecasts  

• Tendency to overestimation 

• ECMWF performs better than ESP 
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Anticipation maps (work in progress) 
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• At gauging station scale:  
• 7-day forecast lead time for local 

management (ECMWF) 

• Update every week 

• At administrative department scale: 
• 1-month forecast lead time (ESP) 

• Update every month 
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Conclusion and perspectives 

• PREMHYCE : an operational tool for low-flow forecasting 
• 5 hydrogical models + simple multi-model approach 

 
• Real-time update of hydroclimatic database 

 
• Daily forecasts for almost 1000 catchments using ECMWF and 

ESP scenario 
 

• Dynamic visualisation platform 
 

• Good estimation of mean annual minimum for 7 days 
 

• Anticipation map at gauging station and administrative 
department scales 
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Perspectives 

• Tool to evaluate model calibration (visualisation, 
criteria…) 
 

• Seamless meteorological forecasts (from one day to several 
months) 

• Human influences 

• Uncertainties quantification 

 

• CIPRHES research project 
• 2021 – 2025 

• Funded by the French national research agency (ANR) 

• Site web : https://www6.inrae.fr/ciprhes - Twitter : @ACiprhes 
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Perspectives 

• Related communications during IAHS 2022 Scientific Assembly : 
Seamless meteorological forecast production and evaluation 
towards hydrological decision-making in France : CIPRHES project 

Talardia Gbangou & al. 

 

Low flow characterization and forecasting in a non-stationary 
context   
Hajar El Khalfi & al. (Poster) 
 

Integrated chain for the hydrometeorological forecasting of low 
flows and droughts in France. The CIPRHES project  
Charles Perrin & al. (Poster) 
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 The CIPRHES project is funded by the French National Research Agency (grant ANR-20-CE04-
0009-03). The PREMHYCE platform receives funds from the French Biodiversity Agency (OFB) 
and the Ministry for ecology (MTE) 
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Thank you! 
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Contact : premhyce@inrae.fr   
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ANNEXES 
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Some results 

• L5101810 - Gartempe River at Folles (567 km²) 

• Mean annual streamflow: 7.9 m3/s 
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