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Rivers in France

- Five major rivers over France

  ⇒ Seine (Paris) 79 000 km² ; 
 Qyear =560 m3/s

 ⇒ Loire (Orléans, Nantes) 117 500 km²
Qyear = 930 m³/s

⇒Rhin (Strasbourg)  40 000 km²
Qyear = 1000 m³/s

 ⇒ Rhône(Lyon) 95 000 km²
Qyear = 1600 m³/s

 ⇒ Garonne ( Toulouse) 55 000 km²
Qyear = 630 m3/s
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Flood forecast in France : historical overview
 ⇒ Flood forecast in France was historically organized in the middle of the XIX e 

century on the major rivers, after a succession of big floods ;
 ⇒ water level measurements sites were created from 1857 on the Garonne river

Map of the Garonne hydrographoc network and hydrometric 
sites in 1875Water level statement for the Garonne in Toulouse (Pont-Neuf) in 

05/1857

 ⇒ Flood forecast 
was permitted by 
the development 
of the telegraph 
transmission 
(transmission of 
the water level 
upstream to 
downstream the 
river)
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Flood Forecast in France in 2025
 ⇒ 17 Flood forecasting services in metropolitan France 

(550 000 km²) + 2 services  in the French territories 
Overseas (French Guyana and La réunion island – 
located in Indian Ocean )…

 ⇒ 450 engineers or technicians (flood forecasters and 
hydrometric technicians)

 ⇒ hosted by the regional direction of the Ministery in 
charge of Environment

 ⇒ 1 central service, located in Toulouse, in charge of 
technical and strategical animation (30 agents)

 ⇒ Garonne river floof forecasting service ~ 35  agents
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The french flood warning service VIGICRUES

www.vigicrues.gouv.fr

https://www.vigicrues-reunion.re/

- Since 2006

- 23 000 km of watercourses

- target :  Security services 
and every citizen

- main  watercourses 

- scale = piece of river

https://www.vigicrues.gouv.fr/territoire/973

- ...24 hours of anticipation

- according to a four colors scale...

- displays the flood risk...

- 75 % of population covered

- target :  Security services 
and every citizen (Website)
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www.vigicrues.gouv.fr

https://www.vigicrues-reunion.re/

- produced twice a day (10h00 a.m and 04h00 
p.m)

https://www.vigicrues.gouv.fr/territoire/973

- produced 4 times a day during major 
floods (06h00 a.m, 10h00 am .m, 04h00 
p.m, 10h00 p.m.)

- water level are displayed on the 
VIGICRUES website as soon as the flood 
begins

The French flood warning service VIGICRUES
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The French flood warning service VIGICRUES : flood mapping
 - for a given water level at a hydrometric station, eveyone (public and security 
forces) can visualize the extend of the flooding area (available on the 
VIGICRUES website)

- static maps built by the flood forecasting service (hydraulic modelling or spatial 
interpolation of flooding marks on past events  )



VIGICRUES : SMARTPHONE APP

Allows to be notified on one‘s smartphone when :
- a given water level  is reached at a given gauge ;
- a warning is issued on a given river ;
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Interaction with the meteorological warning service
The French meteorological agency, METEO FRANCE, produces :

- twice a day ...

- a meteorological warning map ...

- concerning 8 hazards :  heavy rainfalls, thundersortms, waves / coastal tides, 
strong winds, snow and ice, cold weather, heatwaves and floods ...

- at departmental scale

The flood warning is also displayed on the meteorological warning map with 
this pictogram :

The department is in France the administrative level at which the civil defence 
services are coordinated.

The mayor of every city is responsible for security

If the mayor can not face the crisis, the departmental prefect authority replaces 
the mayor for crisis management

https://vigilance.meteofrance.fr/fr



At every warning level rise, the Flood 
forecasting Service warns the department 
Prefect authorities (by phone)

Prefect warns the Mayor

Hydrological data
(Water level, soil humidity, snow high, ...)

Dissemination to Public and civil security services coordinated with 
meteorological warnings

Level of Warning

Flood forecasting service analysis

Meteorological Data
(rainfall observations and forecasts)

Flood Warning Vigicrues

Hydrometeorological model forecast



Data and tools for hydrometeorological anticipation
 ⇒ Water level measurements : 140 gauges

Scale Sensor

Both GSM modem and Radio modemGaronne watershed (50 000 km²)



 ⇒ Forecasters are called by the station 
if water rises above a pre-defined 
threshold 

Water level monitoring



Meteorological inputs 

 ⇒ National agreement between METEO FRANCE and our ministery for meteorological  
observation and forecast data providing

Radar Rainfall observations

NWP products from the 2 French models (AROME 
and ARPEGE) and from the ECMWF model

Soil wetness index from 
SAFRAN-ISBA-MODCOU



The hydrological modelling tools

- more than 150 models run every day in the flood forecast service

- all the models run in a automatic way 4 times a day and are hosted in 3 interconnected  
server rooms (electricity supply guaranted by a power generator)

 ⇒ forecasts on upstream gauges : Rainfall/runoff modelling
- Global : Use of GR models https://webgr.inrae.fr/outils/modeles-hydrologiques
- Distributed : models of the PLATHYNES platform
https://www.tandfonline.com/doi/full/10.1080/27678490.2024.2349548#abstract

 ⇒ forecasts on upstream gauges : hydraulic modelling
- MASCARET and TELEAMC 2D : https://www.opentelemac.org/

- the uncertainty is taken into account by using several meteorological rainfall forecast 
inputs and the parametric uncertainty of the hydrological model

https://webgr.inrae.fr/outils/modeles-hydrologiques
https://www.tandfonline.com/doi/full/10.1080/27678490.2024.2349548#abstract
https://www.opentelemac.org/


Role of flood forecaster

Analyse the different outputs, reduce if possible the uncertainty

Forecasts

Observations

Water level (m)



12/10/2025

Organization
● 20 forecasters (on-call duty) :

→ on-call duty : 4 forecasters every week, 365 days/year,

→ shift work : When a major flood event occurs, crises room is 
used, with a 3* 8 hours organization (between 2 and 5 forecasters)

● 8 hydrometric technicians  (on-call duty) : 

→ gauging site maintenance, flow measurements

●  organization for flood mark survey :

→ service delevery of 5 private companies



OTHER VIGICRUES PRODUCTS

https://www.reperesdecrues.developpement-durable.gouv.fr/

Capitalization of flood marks Capitalization of water level 
measurements and discharges

https://www.hydro.eaufrance.fr/

https://www.reperesdecrues.developpement-durable.gouv.fr/



OTHER VIGICRUES PRODUCTS

Warnings on heavy rainfall at city scale (nowcasting)

https://apic-vigicruesflash.fr/?mode=apic

Automatic warnings
Hazard of 5 and 15 years return period

Warnings on floods on little rivers (Tc < 6 hours)

https://apic-vigicruesflash.fr/?mode=vf
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