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European Flood Awareness System (EFAS) 

Global Flood Awareness System (GloFAS) 

Global Flood Monitoring (GFM)

Copernicus Emergency Managment Service:

 Managed by the JRC and operational since 2012

 Provides timely and accurate geospatial info to 

support DRM 
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Objective & History
Objective:

To support flood preparedness and response globally by providing 
complementary products from flood monitoring to flood forecasting.

History:

• Joint development between ECMWF & JRC in 2011

• Pre-operational since 2015

• Fully operational as part of the Copernicus Emergency Management Service (CEMS) since 2018

• JRC is the entrusted entity for CEMS (incl. GloFAS) and ECMWF is running GloFAS operationally as service 
provider for CEMS

• Integration of Global Flood Monitoring products since 2021 to provide seamless flood products from 
monitoring to predictions
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Main Users & requirements
• Emergency Response Coordination Centre (ERCC) of DG 

ECHO
• Impact & seasonal forecasts at global scale

• National/regional authorities
• Hydro-/meteo

• Medium-range forecasts at national/regional/river basin 
scale

• Civil Protection
• Impact forecasts at national/regional/river basin scale

• Water Resource Management
• Seasonal forecasts at national/regional/river basin scale

• International Aid Organizations
• Red Cross/Red Crescent, UN OCHA/WFP….

• Medium-range & impact forecasts at 
national/regional/river basin scale

Source: CIMA Foundation
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Ensemble 
hydrological 

forecast datasets
River discharge, soil 

moisture, etc..

Hydrological status 
update

River discharge, Soil 
moisture, etc…

Hydrological 
forecast product 

generation
Flood hydrographs, seasonal 

outlooks, etc…

Climatology
Flood thresholds

Spatially distributed, 
physically based 

hydrological model
OS LISFLOOD

CEMS GloFAS processing chain

Data Service
EWDS

Web Service

Reanalysis, forecasts, 
reforecast, seasonal 
forecasts and 
seasonal reforecasts

Weather 
ERA5T to 

forecast date

Weather 
forecasts
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Open Source LISFLOOD
physically based and spatially distributed

•6 land cover fractions within a pixel;
•3 soil layers; 
•2 groundwater storages;
•kinematic wave routing in channels and floodplains;
• lakes and dams;
•water abstraction for anthropogenic use.

Open Source code and ancillary tools; comprehensive documentation.
https://github.com/ec-jrc/lisflood-code
https://github.com/ec-jrc/lisflood-calibration
https://github.com/ec-jrc/lisflood-utilities

LAKES: WEIR 
OUTFLOW

RESERVOIRS: 
STANDARD 
OPERATIONAL 
RULES

By-pass 
flow

Open Source Implementation maps
https://data.jrc.ec.europa.eu/dataset/68050d73-9c06-499c-a441-dc5053cb0c86
https://doi.org/10.5194/hess-28-2991-2024

OUTPUT: all fluxes and states

https://protect.checkpoint.com/v2/r02/___https://github.com/ec-jrc/lisflood-code___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6ZWQzMTowNDIwMGY4ZDIzMDc0ODcxMDA0MjQ3ZDdmNDhiNDZmYjVmMmE1NDU3ZWQyZDMyYjI1NmQwNGVjMGMzMTMzNTcyOnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://github.com/ec-jrc/lisflood-calibration___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6MDg2MzplYTNhYjNlZjcxYTBhNDQ3MDM0NDEyZjg1NTkwNTRmNDY3MDBhYWY0NDAyNGQ1YjYwYjkxNDNjZGQwMTBlNjdkOnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://github.com/ec-jrc/lisflood-utilities___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6ODM4NTpkM2I4OTY0MzkyYmU4YzU2NzdmN2IzNzhhYzI2YTU3ZGUyNjcxZGQ1NDE1ODg4Y2NmYjM1MWE0MWJhY2Q0NDdmOnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://data.jrc.ec.europa.eu/dataset/68050d73-9c06-499c-a441-dc5053cb0c86___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6MDViMTo1NWYxNzAzYmZkZWIzNTgxNDdkOTYwMzQzOTAxMjM1NWE1YzQxYjI2NGRiNDVlMTAyN2Y0ZjEwNjI3YWIxNDI2OnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://doi.org/10.5194/hess-28-2991-2024___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6NTFkNzplMTJkMDE4ZTMxOWJhMDM1NDA5ZjZjZDIzMTA1OTU4Yzk1YmU5ZDBhM2I4YTEyMjI3ZDZlZWU1ZTkxNGRmNDZiOnA6VDpG
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WHAT IS CALIBRATION AND WHY DO WE NEED IT?

• Every model is an approximate representation of reality.
• Tuning of the parameters to improve the model capability to represent local processes.
• 14 parameters.

HOW IS GloFAS CALIBRATED?
• Comparison of model results with observations.
• GloFAS observations: in situ discharge measurements.

LAKES: WEIR 
OUTFLOW

RESERVOIRS: 
STANDARD 
OPERATIONAL 
RULES

By-pass 
flow

Discharge measurements 
available

Discharge measurements 
NOT available
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Black: GloFAS 3.1 (2020), 1226 stations 
Orange: GloFAS v4.0 (2023), 1996 stations!
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Discharge measurements 
available

Discharge measurements 
NOT available

DONORS: calibrated 
headcatchments

Parameter regionalization

 Pragmatic regionalization approach
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Hydrologic model performance

• Detailed hydrologic model 
performance on calibration and 
validation stations

• Comparisons against previous 
versions

• Individual station performance 
available in the map viewer 
(Speedometer plots)

• More details calibration: 
https://confluence.ecmwf.int/display/CEM
S/GloFAS+v4+calibration+hydrological+mo
del+performance

• More details validation: 
https://confluence.ecmwf.int/display/CEM
S/GloFAS+v4+general+hydrological+model
+performance

GloFAS v3.x vs 4.x

https://protect.checkpoint.com/v2/r02/___https://confluence.ecmwf.int/display/CEMS/GloFAS+v4+calibration+hydrological+model+performance___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6ZTUyMzpkYTdhNGRhOGU3NWYyN2FlMDEyMmZmNWFhODI5NWYxMjVkN2Q0NWZhNTE2Y2QwMDgwZWJhNzhhMTlhZTRhYTkyOnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://confluence.ecmwf.int/display/CEMS/GloFAS+v4+general+hydrological+model+performance___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6OTgyMzoyNDdkYWJjNmRlNTVkN2RkZTdkYTJkOTIwMTFlZmRmMjMzNjUzZGE0NTIxMGExYWEyMTJjMDc1ZDhjMDJlMGQ4OnA6VDpG
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How does it work?
GloFAS V4.3

Meteorological forecasts ECMWF IFS 49r1: 
• Medium-range (day 1-15): 1 p/d, 9 km, 51 ensemble members
ECMWF AIFS v1.1.0:
• Medium-range (day 1-15): 1 p/d, 28 km, deterministic

Meteorological re-
analysis & initialization

• ERA5 (reanalysis)
• ERA5-T (initialization) 

Hydrological model Open-source LISFLOOD v4.3.1 (https://ec-jrc.github.io/lisflood/ )

Horizontal & temporal 
resolution

• 0.05° (~5 km)
• daily

Hydrological Input 
Surface fields  

• Catchment morphology, river network, land use, vegetation properties, soil properties, lakes, reservoirs, water demand,
calibrated parameters (more info: Choulga et al., 2024) 

• Freely available: https://jeodpp.jrc.ec.europa.eu/ftp/jrc-opendata/CEMS-
GLOFAS/LISFLOOD_static_and_parameter_maps_for_GloFAS/

Hydrologic model 
calibration & parameter 
regionalization

• 1995 stations with at least 4 years of observations (v4.x)
• Parameter regionalization using climatic similarity and geographical proximity

Real-time forecasts • GloFAS: 15 days LT, run each day

Real-time ensembles 51 members plus 1 deterministic

Historical/Reanalysis 1979 to near-real-time (forcing from ERA5)

Reforecasts • GloFAS: most recent 20 years, 2/pw, 11 ensemble members

https://protect.checkpoint.com/v2/r02/___https://ec-jrc.github.io/lisflood/___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6OTAzZDo3NWRkZDBhYTM0YjE3YWY0MzM5NWMzOGFjOGZjNDZjYWI0NTIxMTJmNzEyNTE0ZDYzMDcwNzBiYWNlOTlhYmM0OnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://hess.copernicus.org/articles/28/2991/2024/___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6MTA3YTpkZDg0ZDE2MDU5ZGZkMjlmZmM0NTM1NmQ1NGQ1ODE3NjUwYTEyODkxNDM2MmQ2MDYwMjkwZTQ0MDdiMzc0MWVhOnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://jeodpp.jrc.ec.europa.eu/ftp/jrc-opendata/CEMS-GLOFAS/LISFLOOD_static_and_parameter_maps_for_GloFAS/___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6MjVkMTo5MWMzY2ZiMjlhMjYxYmY2ODc3MmI2OWRmNjc4NmYzMGY2YzkxNzhjZTVkNTQwNjgxOWFkMjQ0YThjMTk0YjRhOnA6VDpG
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Products
Flood forecasts (hazard)

• Medium to long-range (up to 15 days)
• Exceedance probabilities
• Reporting points

Impact forecasts
• Rapid flood mapping (90m resolution)
• Rapid Risk Assessment (administrative region)
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Historical met. 
observations LISFLOOD Discharge 

timeseries
Return period 

statistics Thresholds

CEMS-Flood products generation principle

Maximum probability to exceed a flood 
threshold over the forecast horizon

Reference 
thresholds 
calculated once at 
each major 
release

Products created 
at each forecast 
update

Comparison of 
forecast discharge 
data with reference 
threshold
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Products
Initial conditions

• 3-day precipitation & snowmelt
• Snow cover, soil moisture, temperature
• Anomalies for precip, snow, soil moisture and temperature

Meteorological forecasts
• Precipitation (accumulated & exceedance)
• Precipitation animation

Static
• Administrative regions, river basins, major rivers
• Hydrological model drainage network and reservoirs & lakes
• 100 year return period flood hazard map

Evaluation
• See next slides

Flood Monitoring
• Not shown here



#EUSpace

17

Forecast skill performance

• Headline score: Continuous Ranked Probability Skill Score (CRPSS) against persistence or 
climatology benchmark forecast

• Available as layer in the map viewer and for each individual station
• More details: https://confluence.ecmwf.int/display/CEMS/GloFAS+forecast+skill and 

https://confluence.ecmwf.int/display/CEMS/GloFAS+forecast+skill+product

https://protect.checkpoint.com/v2/r02/___https://confluence.ecmwf.int/display/CEMS/GloFAS+forecast+skill___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6NTYyMTo4ZmJmOTVhZTQ5ODRhMDI5NDdlYTRkODJmMzAxNWMwMjBjNjEyYzRlNzVmMjkyYzA0YjI5YjU2N2JjZTYwYWJmOnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://confluence.ecmwf.int/display/CEMS/GloFAS+forecast+skill+product___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6MDYxODplOWVmMDY2ODcwMWNlMzMwODk4ZWZlN2FjMTkxMDllN2NmNzJlNDdhMmJmOTljOTg5MDIzZjRlNzU4YjE0YWY0OnA6VDpG
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Access & dissemination
Map viewer
• Easy & fast access
• customizable

Early Warning Data Store, ECMWF MARS, ftp
• Discharge, soil moisture, swe, surface runoff
• (re) forecasts, re-analysis

Web Map Service (WMS-T)
• Integration into OGC compliant web interface



#EUSpace

19

User support
GloFAS Wiki:

• https://confluence.ecmwf.int/display/CEMS
/Global+Flood+Awareness+System

GloFAS User Guide:
• https://confluence.ecmwf.int/display/CEMS

/GloFAS+User+Guide

Webinars & trainings

Service desk

Events

User Surveys

https://protect.checkpoint.com/v2/r02/___https://confluence.ecmwf.int/display/CEMS/Global+Flood+Awareness+System___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6YTIxNDpkMzIxMzM0NTFhMGMyMTE2ODA1MmFkYjI5OTczMzM4NWQzMTc1ZjMwNjBlMzE0NzMxOTQ4ZDZkZjdkNTUwOWI0OnA6VDpG
https://protect.checkpoint.com/v2/r02/___https://confluence.ecmwf.int/display/CEMS/GloFAS+User+Guide___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6M2IzOTo1NDE4MTQ2YWY3Njg4OTgyZDA4NWMzN2JkMWY1ODllOTRhNTcxMjA4YzUyOTYxMDNlMWNmZGIxYjYwM2VkY2VjOnA6VDpG
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Outlook
Major release GloFAS v5.0 – Release date Q1/Q2 2026

• Improvements in input data (ERA-5 spurious precip correction, soil properties, LAI, water demand, lakes & reservoirs)
• Improvements in the hydrological model (initialization, Muskingum-Cunge-Todini routing, river leakage, reservoir module, 

bugfixes)
• New calibration and regionalization (increased no. of calibration stations – more than 5000!, performance improvements, 

parameter regionalization using DL)
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Find out more: 

https://global-flood.emergency.copernicus.eu/ 

© European Union 2024

Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or
reproduction of elements that are not owned by the EU, permission may need to be sought directly from the respective
right holders.

https://protect.checkpoint.com/v2/r02/___https://creativecommons.org/licenses/by/4.0/___.YzJlOmlzcmFlbG1pbmlzdHJ5b2Z0cmFuc3BvcnQ6YzpvOjQ5MTcwZjA3MzE2N2VhYTg2NWMzYTg2MGY2NjY1OWRjOjc6ODgzOTpjZjNlMjE3ZjQ5M2Y0M2ExMTNlODEyZDg0M2U2Y2FkNDg3YTZiYWI0NGNkMTRiMzEwZjNiZGIyZjY0MTkyMTliOnA6VDpG
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