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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, 

South America, and Asia. It’s also missing an important piece: 
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

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

• processes 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 - “Rain bombs” in ERA5

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

complex orography mainly in the tropics

ERA5 “rain bomb” causing “fake” 

severe flooding in GloFAS

Mount 

Kenya
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Monitoring and forecasting continental water dynamics for F&D



LISFLOOD

• Not used in CEMS-EWS F&D :
• model improvement (processes and calibration)
• 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



Droughts

Models

In-situ observations

The micro-station : a multi parameters device

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



Droughts

Models

In-situ observations

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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Monitoring and forecasting continental water dynamics for F&D

River floods



Droughts

Models

In-situ observations

Monitoring and forecasting continental water dynamics for F&D

Flash floods
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Monitoring and forecasting continental water dynamics for F&D

Meteorological droughts



Droughts
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Monitoring and forecasting continental water dynamics for F&D

Hydrological droughts



LISFLOOD

Important real-life extreme events are not in CEMS-EWS portfolio 

CEMS-HFMC 3rd gap : some types of real extreme events are not detected



CEMS-HFMC 3rd gap : some types of real extreme events are not detected

CEMS-Floods GloFAS currently has no forecast product for flash floods.

Example of Nairobi, Kenya 25th April 2024

Nairobi not highlighted in 

current GloFAS products

JVBVUHP3PJIDPA2NCUPXOJU6ZU.jpg

New flash flood product combining rainfall data, 

vulnerability & exposure information

https://www.reuters.com/resizer/v2/JVBVUHP3PJIDPA2NCUPXOJU6ZU.jpg?auth=cfaf88dba14c44df4f6824e0893ee90bbbc76f63834a875634ba1617e3fb1ffa&width=1920&quality=80


CEMS-HFMC 3rd gap : some types of real extreme events are not detected

CEMS currently lack a monitoring and forecasting tool for flash drought.

NEW flash drought early warning 

SWA = Soil Wetness Index Anomalies

IDR = Initial Development rate Example La Plata river basin



CEMS-HFMC 3rd gap : some types of real extreme events are not detected

Expansion of the CEMS forecast capability with hydrological drought information.

NEW SSI (Streamflow Standardize index) seasonal forecast. 

SSI-3
Reanalysis



CEMS-HFMC 3rd gap : some types of real extreme events are not detected

NEW drought seasonal forecast tool based on 3D tracking of drought events. 

Example of forecast 6-month ahead

Jun-Nov 2003

Tracking of the 2003 European drought



Demonstrate the added-value of using information from satellite data and 
innovative in-situ micro-sensors for higher quality CEMS hydrological 

simulations and forecasts globally
SO2

Enhance the CEMS hydrological model for better representing the range of 
hydro-climatic processes worldwide SO1

Global Objective: Enhance the quality and portfolio of the CEMS EWS for floods and droughts

SO3
Expand the CEMS EWS forecast product portfolio for floods and droughts by 
developing/ prototyping new extreme hydrometeorological event detection 
algorithms applicable worldwide

Specific Objectives (SO)



Study and validation basins



Study and validation basins



The SEED-FD project on a map

9 partners with strong expertise in :
• Hydrological modeling
• Extreme event detection
• Data analysis
• Data assimilation

Advisory Board :
• Earth observation
• Hydrological processes

European Commission

2 developement basins
Danube

Bhima

3 validation basins

Niger

Juba-Shebelle

Parana

Multiple 
sources of 
data (Eo and 
non-EO)



Project communication



‘Everyone, everywhere in the world protected by an EWS’

SEED-FD Outcomes

Local authorities, water security and humanitarian agencies will benefit from
real-time and quantitative global forecasts of floods, droughts and new extreme events.

Scientists will have access to new or improved tools for hydrological modeling, data 
assimilation, data processing and forecasting of floods and droughts.

Better synergy between Copernicus services - integrating Copernicus satellite data into the 
CEMS EWS and adding new and innovative
in-situ observations.

Use real case studies to raise awareness of flood and drought prevention with a wider 
audience.



Consortium:

• Magellium (France, prime)
• ECMWF (science leader)
• CNR-IRPI (Italy)
• ICPAC (Kenya,Intergovernmental Authority on Development (IGAD) Climate Prediction and Application 

Center 
• IIASA (Austria, International Institute for Applied Systems Analysis)
• VORTEX.IO (France)
• POLIMI (Italy, POLITECNICO DI MILANO)
• DesignData (Germany)
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