
Copernicus EU      CopernicusEU www.copernicus.eu 1

Forecasting floods and wildfires –

overview of Copernicus Emergency Management Service 

(CEMS) activities at ECMWF

Fredrik Wetterhall, ECMWF

fredrik.wetterhall@ecmwf.int

@fredolax

UEF, 4 June 2020

mailto:fredrik.wetterhall@ecmwf.int


2

Copernicus Emergency Management Service

Provides information for

emergency response in relation to 
different types of disasters as well 
as prevention, preparedness, 
response and recovery activities.

Composed of 

• Mapping

• Rapid mapping

• Risk and recovery

• Early warning and monitoring

• floods (EFAS and GloFAS)

• forest fires (EFFIS and GFAS)

• droughts (EDO) 
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Added value

• Probabilistic information

• 10 days lead time for warnings

• Transboundary

• Knowledge exchange platform

Novel information

• State-of-the-art science

• Comparable information 
across Europe

• Tool for international aid 
assistance during crisis

European Flood Awareness System and 
the Forest Fire Information System
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EFAS and partners

Free and accessible for EU & 
non-EU countries

Respects the one voice 
principle

Currently >70 partners 
(national and regional 
authorities & the ERCC)

Annual partner meetings

EFAS Annual Meeting, Stresa (Italy), 2019
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EFAS system

A hydrological model forced 
with NWP output to produce 
flood forecasts

Easy access to operational flood 
forecasts

Real-time information for partners 
only

Overview maps and plots 

Hydrological and meteorological 
information as well as static maps
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EFAS medium-range hydrographs
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Other products
Rapid Impact Assessment Seasonal and sub-seasonal outlook

Flash flood forecasts
Initial Conditions
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EFFIS at a glance
Early probabilistic fire danger warning system and fire 
monitoring (active fires and burned areas)

In Europe (EFFIS), ~ 40 partners:

• EFFIS is supported by a network of experts from the 
countries in what is called the Expert Group on Forest 
Fires

• Service delivered by the JRC. ECMWF with the aid of 
MeteoFrance is the computational centre for fire 
forecasting
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Example EFFIS products

Three models

1. Canadian Fire Weather index

2. Australian Mc Arthur

3. US National Fire Danger 
Rating system

Updates daily

Easily understandable

overview maps and plots

Fire danger



10

New: Probabilistic EFI
Climate = 20 years of reforecast of FWI
Forecast = Distribution from ENS

FWI is not a “sharp” index and extreme 
conditions might be “usual” in some 
regions (e.g. Greece, Spain in August)

The extreme forecast Index helps 
identifying conditions that are also 
statistically unusual compared to the 
model climate

Fire Hotspots from MODIS

The fire Weather index (FWI) is not a 

“sharp” index and extreme conditions 

might be “usual ” in

Greece, Spain in August)

The extreme forecast Index 

helps

statistically 

model climate

New products
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CEMS Data access

Web Services

WMS service for CEMS-Flood

Data Access

Copernicus Climate Data Store

cds.climate.copernicus.eu
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Training

Webinars Jupyter Notebook
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Software availability
R resources for advanced statistical 

processing and custom visualizations

Vitolo C., Di Giuseppe F. and D’Andrea M. (2018) 

“Caliver: An R Package for Calibration and 

Verification of Forest Fire Gridded Model Outputs”. 

PLOS ONE 13 (1). Public Library of Science: 1–18. 

doi:10.1371/journal.pone.0189419

Demo of Copernicus 

Climate Data Store and 

Toolbox

GEFFv4 available

LISFLOOD open source

•https://git.ecmwf.int/projects/CEMSF/rep

os/geff/browse

https://git.ecmwf.int/projects/CEMSF/repos/geff/browse
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Upcoming developments

CEMS-Flood

• Release of EFAS 4.0 

• 6-hourly model

• New products

• Release of GloFAS 3.0

• New LISLOOD model

CEMS-Fire

• Seasonal forecast 

• Outlook up to 4 months

• Sub-daily fire indices

• Maximum hourly FWI

• More functionality on CDS
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More information

Visit our websites or email us

efas.eu

globalfloods.eu

effis.jrc.ec.europa.eu

gwis.jrc.ec.europa.eu

efas@ecmwf.int

Data Access

Copernicus Climate Data Store

cds.climate.copernicus.eu
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LISFLOOD

Surface runoff routing

Subsurface and groundwater flow

River channel routing

Snow accumulation and melt

Lakes and reservoirs included

Not simulated: upward vertical soil 
moisture, deep groundwater systems

Performance issue in groundwater-driven or 
arid regions (e.g. S. England, C. Spain)

Land classes defined at subgrid level

Flash flood 
forecasts

Flood 
notifications

Other EFAS 
productsEFAS

Medium-range 
flood forecasts
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Purcell, Oklahoma, 24 May 2015
Source: @NickBrownOKC

Linked to intense 
precipitation

2 types: orographic vs. 
convective

<24h lag to peak 
discharge

Short warning time 
and high mortality risk

Flash floods

Convective

Source: BBC

Orographic

Medium-range 
flood forecasts

Flash flood 
forecasts

Flood 
notifications

Other EFAS 
productsEFAS
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GEFF Global Ecmwf Fire forecast Model

Multi-model ensemble 
prediction system for fire 
danger forecast:
• 3 fire rating models: NFDRS 

(US),MARK-5 (Australia), FWI 
(Canada)

• 51 ensemble members at 18 km 
resolution

• 1 high resolution run at 9km 
resolution

• 10 days lead time

• Daily updates

• Uses the most recent ECMWF 
model cycle

Reanalysis from ERA5 
available through the climate 
data store 1980-2017

Seasonal prediction coming 
this yearDi Giuseppe, Francesca, et al. "The potential predictability of fire danger 

provided by numerical weather prediction." Journal of Applied Meteorology 

and Climatology 55.11 (2016): 2469-2491.
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EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER 

FORECASTS October 29, 2014

Comparing the model-climate with the forecast 

(In terms of the whole ensemble)
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Instead than the 

mean value 

consider climate 

as distribution

Also the 

forecast is not 

a fix value but 

a distribution 

of most likely 

event

Your forecast 

might be very 

extreme in 

your 

distribution 

Climatology

Forecast


