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Summary of the Exceptional Cévennes Weather Episode: Up to 864 mm in 

Ardèche

Cyril BONNEFOY

In an already very wet context at the beginning of autumn, a new Cévennes weather 

episode with heavy rains in the south began on October 16, peaking in intensity on 

October 17 with up to two and a half months' worth of rain in the Cévennes. A look back 

at this exceptional event.

Floods on the rise: a global emergency
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The Other Extreme: Droughts Threatening Livelihoods
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The current global system for flood warnings (CEMS) works well in 
some areas but struggles in others, especially in regions like Africa, 
Uqwvj"Cogtkec."cpf"Cukc0"KvҲu"cnuq"okuukpi"cp"korqtvcpv"rkgeg<"

drought forecasts, which are essential for managing food, energy, 
and water supplies.

SEED-FD will address 3 CEMS-EWS critical gaps,
taking the opportunity of daily delivery of millions of

hydrological-relevant data across the world by
Copernicus space missions.
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LISFLOOD

Å originally developed for European applications
Å does not yet resolve many complex

Åprocesses and challenges associated with data scarce 
regions such as wetlands, reservoirs operation rules, 
groundwater flows, evaporation and specific routing.

CEMS-HFMC 1st gap : model representation of complex processes



CEMS-HFMC 1st gap : model representation of complex processes

No wetland (floodplain) representation in GloFAS (for example the Inner Niger Delta)

Inner Niger Delta 

(IND) wetland

Good hydrology 

upstream of IND

No representation of the 

long delay caused by 

IND further downstream

Niamey 

(Niger)
Koulikoro 

(Mali)



CEMS-HFMC 1st gap : model representation of complex processes

Reservoir modelling problem example

in Cameroon

No reservoir 

upstream

Downstream of 

a reservoir



CEMS-HFMC 1st gap : model representation of complex processes

Meteo forcing quality issues - ñRain bombsò in ERA5

Rare, unrealistic, extreme high precipitation at single grid points over 

complex orography mainly in the tropics

ERA5 ñrain bombò causing ñfakeò 

severe flooding in GloFAS

Mount 

Kenya
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Monitoring and forecasting continental water dynamics for F&D



LISFLOOD

ÅNot used in CEMS-EWS F&D :
Å model improvement (processes and calibration)
Å real time correction (data assimilation, post -processing)

CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment



CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment

Past data: Satellite archives and retrieval algorithms provide records of water levels, rainfall, and soil moisture, helping us 
understand historical trends and improve model calibration.

Real-time data : Current satellite missions, such as Copernicus, deliver daily global information on rivers, reservoirs, and 
soil conditions. This enables near real-time monitoring of floods and droughts.

Impact : By integrating these datasets, SEED-FD enhances hydrological forecasts, reducing errors and ensuring timely 

alerts, even in data-scarce regions.



CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment

GLOBAL PRECIPITATION, daily, 10 km, available from 2007 to 2024

EO-BASED RIVER DISCHARGE, 3-day, >100 sites, available from 2002 to 2023
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The micro-station : a multi parameters device

CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment
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Measurements during flood event 

in France (Ardèche) Oct. 2024
Measurements during flood event 

in France (Briollay) Jan. 2025

CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment



CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment

First results of calibration 



CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment

No post-processing is currently available in GloFAS due to lack of near real-time data

EO data could provide 

the necessary 

observations!

Post-processing is already 

in EFAS where 

observations are available

Raw 

ensemble 

forecast

Post-processed 

forecast

ObservationsThreshold 2

Threshold 1

AM

Mean flow



CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment
Study: Contribution of SMASH data on the Niger Basin

Data assimilation in the MGB 

regional model (difference of 

NRMSE)



CEMS-HFMC 2nd gap: no use of EO data despite their extensive deployment

Mini 3109  (Err-2) - Uncertainty-20% Mini 3109  (Err-2) - Uncertainty 5%

Study: Contribution of SMASH data on the Madeira Basin

Very different contribution depending on the data assimilated 

and basin studied 
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Meteorological droughts


