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ICube is since 01/01/2013 :

 A research laboratory in the Engineering, Computing and Imaging sciences with
biomedical engineering, environment and sustainable development as
privileged sectors.

 A joint research unit (UMR7357) of the University of Strasbourg, the CNRS, the
ENGEES and the INSA of Strasbourg.

 4 departments with 16 labs and 7 plateforms

A MAJOR DRIVING FORCE FOR RESEARCH IN STRASBOURG (> 620 PEOPLE)

ICube, a multidisciplinary laboratory
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Applications

• Land management and urban planning
• Natural resources and Environment monitoring
• Disaster / Risk management and security

Services
• Specific R&D studies
• Expertise, Assistance
• Geo-information production 
• Operational Service 24/7: Rapid 

Mapping

More than 35 years of valorization and technological transfer 
in Space Techniques and Earth Observation applications

Technological Platform of ICube, Université de Strasbourg (2015)

SERvice Regional de Traitement d’Image et de Télédétection

France: Grand Est Region

SERTIT

http://sertit.unistra.fr/

Strasbourg

http://sertit.unistra.fr/


For who
Civil security services 
Humanitarian Institutions, NGOs
Prevention and forecasting services
Insurance, agro-forestry

International Charter Space and Major Disasters
Copernicus EMS Rapid Mapping
Bilateral agreement (VA Pleiades),
Demonstration projects

Framework

Rapid production of crisis geoinformation from satellite images

Rapid mapping … what is it?
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What disasters?



Rapid mapping at SERTIT: +30 years of  experience
First flooding mapping applications

1990 Ill River Flood

SPOT-1

1st rapid mapping demonstrator

Request of European Council

An illustration, very raw map

Gandia Flooding 1996, Spain



Example rapid
mapping action Irma 
Cyclone, San Martin

, September 2017



Interest of rapid maping action: keep the memory 
Niamey, Niger, September 2012



Niamey, Niger September 2017

Interest of rapid maping action: keep the memory 



Niamey, Niger September 2020

Interest of rapid maping action: keep the memory 



Copernicus services

https://www.copernicus.eu/fr/services/urgences



Copernicus

• A Copernicus Emergency Management Service Provider (CEMS): 
• Rapid Mapping, 
• Risk & Recovery Mapping

• A Copernicus Relay for the Grand Est Region of France

SERTIT & Copernicus

Emergency
Management Service
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EMERGENCY SERVICE

Emergency
Management Service

Rapid Mapping 
(RM)

Risk & Recovery Mapping 
(RRM)

Mapping

Floods

EFAS
GloFAS

Fires

EFFIS

Droughts

EDO
GDO

Early Warning System



Copernicus services

Will be discussed during the training courses



Copernicus services
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EMERGENCY SERVICE

Utilisateurs Autorisés

Consortium 
CEMS Rapid Mapping

Coordination of Production 
activations

CSCDA : REACT (ESA)
Copernicus Space Component Data Access

sPACE IMAGERY PROVIDER

ERCC (DG-ECHO, CE)
Emergency Response Coordination Centre 

Coordination of service requests

DG JRC (CE)
Maitre d’ouvrage délégué

Technical and administrative 
supervision Production control

Official request
(SRF)

Service 
sollicitation

SPERF

IMAGES

Emergency
Management Service



Reference product (REF)
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RM PORTFOLIO : REFERENCE PRODUCTS

Outside Europe 

uniquement

Emergency
Management Service
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First Estimate product (FEP)

Coarse information

Very fast

Existing event image at 

the time of the request

Forest fires / floods

RM PORTFOLIO : FIRST ESTIMANTE

Emergency
Management Service
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Delineation product (DEL)

ExtExtension of the event

Possibility to make

follow-up products (DEL 

MONIT)

RM PORTFOLIO : DELINEATION

Emergency
Management Service



Réunion CNES-SERTIT - 15-16/12/2021Grading product (GRA)

Impact of the event by 

gradation of damage on 

the infrastructures

Possibility to make follow-

up products (GRA MONIT)

RM PORTFOLIO : GRADING

Emergency
Management Service
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EMS PRODUCT DISEMINATION

Content and format of standardized products

Vector package

Set of vector layers used in the main map

Formats shapefile, GeoJSON, KML + SLD (style)

Ready-to-print map (RTP)

On the whole AOI + zooms if necessary

Formats JPEG, PDF

https://emergency.copernicus.eu/mapping/list-
of-components/EMSR452

Emergency
Management Service



16 rapid mapping members for production & management 
activities
Availability 24/7/365

• 5 people on-call per day in 2 teams
• 1 contact point at all times
• 2 managers every day (day/night) during On-duty 

Operator weeks
Managing 3 to 5 production teams

New dedicated crisis room
Main involvement periods are afternoon & evening
40% activity during the week end

ICube- SERTIT’s rapid mapping set-up



ICube- SERTIT’s rapid mapping set-up
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SUMMER 2021: A RECORD OF ACTIVITY

Production records:

 number of parallel activations

 number of production sites involved

 number of products produced per day

Emergency
Management Service
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LOT OF ACTIVATIONS ON FOREST FIRE





EMS Copernicus over Lebanon



Service purpose
Synergistic exploitation of Earth Observation SAR (S-1) & Optical Images (S-2)
and local data for
• mapping & monitoring of local & regional flood event (mid size events)
• collecting geo-information related to on-going or historical hydrological events

Service Utility
Flood situation management
Flood Event Memory & Flood Atlas 
Flood  Risk Prevention  
Flood Modelization (calibration, validation) & Forecasting
Water & Environment management (humid areas)

Users
Actors in charge of

• River Basin, Wetlands, Water & Flood Management 
• Land Planning  & Environmental Management
• Local / Regional Authorities & State Services
• Insurance sector

Regional Flood Mapping: a Copernicus downstream service

(*) This project has received funding from the European 
Union’s Horizon 2020 research and innovation programme
under grant agreement No 730150

*



The January 2018 Flood Events in France  (Storm Eleanor)

Strasbourg

The French CP activated EMS Rapid Mapping
over the Northern part of France 
for the Seine, Marne and main tributaries’ 
river flooding (EMSR265)

The regional flood mapping service 
monitored the evolution of the situation 
of the main rivers in NE France with the 
exploitation of  Sentinel-1 data  

Storm Eleanor impacted Western Europe 
on the 2 and 3 of January 2018, bringing strong winds 
and heavy rains which lasted nearly all the month

IGARSS 2019 • July 28 - August 2, 2019 • Yokohama, Japan



Maximum Flood Extent

Flood Impact

Submersion frequency

The ILL river flood of Jan-Feb 2016

29/01/2016

02/02/2016

03/02/2016

07/02/2016

10/02/2016

14/02/2016

15/02/2016

19/02/2016

26/02/2016

27/02/2016

Historical plain flood monitoring with S -1 archives 

26/01/2016

Successive 
flood extents

IGARSS 2019 • July 28 - August 2, 2019 • Yokohama, Japan

Successive flooded surfaces (ha)



MEUSE river (Commercy) : Sentinel1 data acquisitions
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Multitemporal Approach: Sentinel1 Flood January 2018

Near daily acquisitions with S1A and S1B



Copernicus Downstream Services: Grand Est Regional flood mapping and monitoring



Risk & Recovery frameworks

On demand mapping

Rapid Mapping 
(RM)

Risk & Recovery Mapping 
(RRM)

Emergency
Management Service

ESA EO Clinic

CEOS Recovery Observatory

RO Demonstrator
Several use cases in Nepal and Malawi

RO Haiti
4-year project to support the post-Matthew recovery phase in Haiti

Generic RO
On-call project manager and value-adder for short-term RO activations

3 “on-call” pre-qualified consortia

System of Request for Proposals 

To development banks and agencies



COPERNICUS EMERGENCY MANAGEMENT SERVICE 

RISK & RECOVERY MAPPING

Roles and partners similar to CEMS RM

SERTIT in the consortium: 

TPoC/SRM (activation management), 

PS (production site)

8/7 production, from 2 to 15 days
according the product

1 consortium : eGeos (leader), 
SERTIT, GAF, SIRS, ITHACA, GMV, TPZ 
Iberica, IABG

20 different products, distributed wrt
partner’s skills

Service STANDARD (STD)

8/7 production, usually 20 days

2 consortia incl. IABG (leader), 
eGeos, SERTIT, GAF, GMV → 
system of ITT

Tailored products according the 
request form

Service FLEX

Emergency
Management Service

115 activations since 2012



COPERNICUS EMERGENCY MANAGEMENT SERVICE 

RISK & RECOVERY MAPPING: EXAMPLE



COPERNICUS EMERGENCY MANAGEMENT SERVICE 

RISK & RECOVERY MAPPING: EXAMPLE





COPERNICUS EMERGENCY MANAGEMENT SERVICE 

RISK & RECOVERY MAPPING - EXAMPLES

• Triggered by the World Food Program

• Boko-Haram is very active since 2009

• Food security issues in NE Nigeria

• The area has not been accessed for several years

• Request for:

• Crop change analysis (2010-2019-2020)

• Statistics on affected population

EMSN063: Crop change detection in conflict areas, Nigeria
EMSN083: Crop change detection in conflict areas, Nigeria, October 2020



COPERNICUS EMERGENCY MANAGEMENT SERVICE 

RISK & RECOVERY MAPPING - EXAMPLES

EMSN063: Crop change detection in conflict areas, Nigeria
EMSN083: Crop change detection in conflict areas, Nigeria, October 2020



COPERNICUS EMERGENCY MANAGEMENT SERVICE 

RISK & RECOVERY MAPPING - EXAMPLES

• Update of populated places using VHR data

• Type assigned according the visible size

• Creation of polygons according the type

• Use of HRSL data (Facebook – Columbia Univ.)

• Population aggregated per area

EMSN063: Crop change detection in conflict areas, Nigeria
EMSN083: Crop change detection in conflict areas, Nigeria, October 2020
EMSN113: Crop change detection in conflict-affected areas of Nigeria, agricultural season 2021



CEOS RECOVERY OBSERVATORY + CEMS RRM - EXAMPLES

• Flood delineation & temporal evolution

• Detailed damaged assessments

• Landslide risk

EMSN084: ETA and IOTA hurricanes effects in Honduras
EMSN094: Hurricanes ETA and IOTA, Nicaragua
EMSN104: ETA and IOTA hurricanes effects in Guatemala



The Space and Major disaster framework



International Charter operational since Nov  2000
Provision of satellite Earth Observation resources for emergency and rescue 
operations
Triggered by Authorised Users and universel acces
Rapid mapping not systematic
Products adapted to users’ specific needs

2018
+750                  +130                 17 charter             270
activations     Countries         Members satellites

The Space and Major disaster framework

https://disasterscharter.org/web/guest/home



The Space and 
Major disaster



Charter activations over Lebanon 

2020, August, industrial accident

2019, October, fires in Lebanon and Syria

2006,  July, Oil spill

2001; Oil spill



Where have we worked?

Rapid mapping activation map

http://sertit.unistra.fr/

30 activations related to the Charter in 2020



Where have we worked?

Rapid mapping activation map

http://sertit.unistra.fr/

30 activations related to the Charter in 2020



Where have we worked?

Rapid mapping activation map

http://sertit.unistra.fr/

30 activations related to the Charter in 2020

https://sertit.unistra.fr/rms/?action=697&product=01



Training at ICube SERTIT: worldwide

•Athens Polytechnicum Paris, INSA Strasbourg, Telecom 
Physiques, International Space University
•Bulgarisk
•ESA Land Training: Lisbonne, Prague, 

Cracovie, Athènes,  Bucarest, Leicester
• CNES: OTB & Qgis Haïti, Mexique 
•ESA DRAGON training: Wuhan, Lanzhou, Beijing, 

Nanchang, Kunming, Chongquing
• Catachina, RMS Bangkok
• Vietnam: SAR Hanoi 2007 , EO Do Song 2014, Quy

Nhon 2019
•Marocco,  Algeria
• Ivory Coast, Gabon, Chad
•Iran, India (THEIA)



Training at ICube SERTIT: worldwide



Thank you for your attention
Merci pour votre attention

http://sertit.unistra.fr/

herve.yesou@unistra.fr

http://sertit.unistra.fr/


« Look, this is the map
that SERTIT has sent us. »

« Ask them how to look at it … 
everything here is upside down ! »


