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C o p e r n i c u s  e m p o w e r i n g   p r e p a r e d n e s s  

The Copernicus Emergency Management Service components 

Flood alerts, wildfire danger 
predictions and near-real time 
monitoring of wildfire impacts 

Delivery of maps soon 
immediately following a 

catastrophic events 

Delivery of maps within weeks 
or months to support recovery, 

disaster risk reduction, 
prevention, and preparedness 
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Management 

C o p e r n i c u s  E M S  -  c o m p o n e n t s  
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Mapping 
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Emergency 
Management 

W h a t  i s  C o p e r n i c u s  E M S M a p p i n g  S e r v i c e s ?  
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Risk and Recovery Mapping 

Analyses delivered within weeks or months, 
in support of recovery, disaster risk 

reduction,  
preparedness and prevention 

Rapid Mapping 

On-demand and fast provision of 
geospatial information 

immediately following an 
emergency event 

• 5 years of un-discontinued H24/365 operations 
• 306 RM activations and 54 RRM 

• More than 40 worldwide Users organizations triggering  

• Providing support in more than 50 different Countries worldwide 
• More than 3000 maps delivered 
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W h i c h  t y p e  o f  m a p s  a n d  w h e n ?  
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Rapid Mapping -RM 

Risk and Recovery Mapping - RRM 

• Reference maps:  baseline for generating post-
emergency products  

• Delineation maps (with monitoring option) outline 
the extent of the area affected by the event. 

• Grading maps assessment of the impact caused by 
the disaster. 

• Activation Extent Map  atlas of the maps produced 
 

• Reference maps  comprehensive knowledge of the 
territory and exposed assets and population 

• Pre-disaster situation maps up-to-date thematic 
information for contingencies on areas vulnerable 
to hazards 

• Post-disaster situation maps  for use beyond the 
immediate response phase, to assess recovery 
needs, long-term impact of the disaster event, 
progress in reconstruction efforts 

Multilingual 
support 

Translation of 
relevant 

cartographic 
elements of the 
maps in official 
EU languages 

  

Service Level 1 (SL1) 
• Reference maps: 9 h  
• Delineation and Grading 

maps: 12 h Service  
Service Level 5 (SL5) 
All map types typically in 5 
working days 
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R e f e r e n c e  M a p  
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R R M  P r e - D i s a s t e r  S i t u a t i o n  M a p  
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•  Hazard exposure 
•  Vulnerability and resilience of buildings or people 
•  Risk status for population and assets 
•  Evacuation plan 
•  Probabilistic risk assessment based on likely hazards 
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R M  G r a d i n g  M a p  

9 



Company General Use 

Emergency 
Management 

E M S  R a p i d  M a p p i n g  ( R M )  f i g u r e s  
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EARTHQUAKE, 
6.5% 

FIRE, 11.6% 

FLOOD, 38.2% 

WIND STORM, 
10.6% 

OTHER - 
landslides, 9.0% 

OTHER - volcano, 
1.5% 

OTHER - 
humanitarian, 

20.1% 

INDUSTRIAL 
ACCIDENT, 2.5% 

Type of disaster 

153 RM 
activations 

Copernicus EMS Mapping  
currently activated  

for Hurricane Florence and  
Typhoon Mangkhut 
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W h o  c a n  u s e  t h e  S e r v i c e ?  

There are three distinct user categories: 

• Authorized Users may trigger the service directly to the European Response 
Coordination Centre (ERCC) 

– National Focal Points (NFPs) in EU Member States and in countries participating in the 
European Civil Protection Mechanism as well as EC Services (DGs) and the Situation Room of 
the EEAS. 

• Associated Users must go through the Authorized Users to trigger the service 

– local, regional and other public entities 

– International Governmental Organisations (e.g. UN agencies, World Bank), and National & 
International Non-Governmental Organisations 

– entities and institutions within the EEAS sphere such as EU Delegations, the INTCEN, the EU 
Satellite Centre 

• General Public Users are not authorised to trigger the service, but can be informed of 
an activation request through the web portal 

Emergency 
Management 
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C o p e r n i c u s  E M S  -  c o m p o n e n t s  
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EFFIS 
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1. Fire danger forecast  
 

2. Active fire and burnt area 
mapping  
 

O p e r a t i o n a l  E F F I S  c o m p o n e n t s  
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G l o b a l  W i l d f i r e  I n f o r m a t i o n  S y s t e m  
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C o p e r n i c u s  E M S  -  c o m p o n e n t s  
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EFAS 
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E F A S  p o r t a l  s e r v i c e s  
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Information on current and past 
floods situation: active information on 
alert areas, flood forecasting, flood 
probability and real time hydrographs 

Flash flood warnings are generated 
using the methodology of the 
Enhanced Runoff Index based on 
Climatology  

Accumulated rainfall and EFAS forecast 
consisting in: 
deterministic medium-range forecasts:  
• global model from DWD (German 

Weather office) and ECMWF  
• ensemble forecast for flood warning 

times beyond 48 hours, from ECMWF 
and Consortium for Small-scale 
Modeling (COSMO)   

Maps of the individual forecasts 
based on different meteorological 
inputs such as the ensemble for 
ECMWF and the COSMO consortium 
and the deterministic forecast from 
the German Weather office and the 
ECMWF  

Maps such as the simulated soil moisture 
or snow water equivalent and associated 
anomalies, which are important 
background information when analysing 
flood forecast 
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C o p e r n i c u s  E M S  -  c o m p o n e n t s  

17 

Mapping 
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Pléiades image 

(70 cm) 

2017/09/01 

Sandy Ground, Saint-Martin 

10/09/2017 

Pléiades © 2017 CNES, distribution Airbus Defense and Space 

Pléiades © 2017 CNES, distribution Airbus Defense and Space 

Sandy Ground, Saint-Martin 

Image Pléiades Pleine résolution 

AVANT Irma : 12/02/2017 
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Pléiades image 

(70 cm) 

2017/09/01 

Sandy Ground, Saint-Martin 

10/09/2017 

Pléiades © 2017 CNES, distribution Airbus Defense and Space 

Pléiades © 2017 CNES, distribution Airbus Defense and Space 

Sandy Ground, Saint-Martin 

Image Pléiades Pleine résolution 

APRES Irma : 10/09/2017 
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Emergency 
Response 

 
 

6 to 8 hours 
production after 
satellite image 

reception 
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Pléiades Images Analyses - 8 and 10 sept 2017 

St Martin - Sandy Ground 

1:15.000  
Working scale up to 1:2.000 

Emergency 
Response 
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Emergency Management Service/ 
Risk and Recovery Mapping 
(CEMS/RRM) 

« Risk and Recovery Mapping » 
 

Production delay : weeks/months) 
 

UTILISATEUR 
AUTORISÉ 

Activation by 
DGSCGC/COGIC 

08/02/18 

Activation demand by 
Délégation 
interministérielle post Irma 
le 07/02/18 

Post-Irma Monitoring 
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 Initial state of building damage (septembre 2017) 

 4 levels of damage : 

 

 

 

 

 

 Recovery Monitoring (once/month then once/3 months) 

 5 types of evolution 
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Pre-Irma 

Post-Irma, septembre 2017 

Monthly monitoring 
 Dedicated monitoring : landfills, debris fields, gravels,  shipwrecks 

Post-Irma Reconstruction Monitoring 
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Post-crisis monitoring 

Cartographie au 1:25 000 
Echelle de travail : jusqu’au 1:5 000 

Buildings condition 

3 février 2018 

24 avril 2018 

30 mai 2018 

21/27 juin 2018 

29 juillet 2018 

…. 

Précision globale d’analyse 85% 
Délai de production ~1 mois 
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RECOVERY OBSERVATORY 

 

Concept of “Recovery Observatory” 

• Access to EO derived products in 
the Recovery phase 

• EO data acquired during the full 
Recovery period (months, years) 

• Strong ties to local users and to 
international organisations 

 

CEOS WG Disasters “Recovery Observatory” (RO) pilot : 
High-profile demonstration in a real case of value of using satellite EO to support 

Recovery from a major disaster : 

• Near-term (rapid assessments, post PDNA);  

• Long-term (major recovery planning and implementation, estimated 3-4 years); 

Definition of a generic  and replicable RO , for further use by international 

stakeholders (best practice, recommendations, ITT …).  
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The Recovery Observatory and the post-crisis period  
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“Urgent response”:  
Charter, Copernicus, Sentinel-Asia 

“Recovery Observatory” : long-term recovery monitoring 
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Overview 
AOI 

Urban  
zoom 1 

Urban  
zoom 2 

Overview  area 

Mid-scale products from Sentinel 
data at 10m resolution 
• Change in landcover, open spaces 
•Vegetation loss or re-growth 
• Agriculture 

Update frequency:  
every 10 days to 6 months 

Hot spot zooms 

Large scale products from very high 
resolution data 
• Urban areas, housing, …. 
• Transport infrastructure, coastal areas, 
… 
• IDP camps, … 
• Specific areas of interest 

Update frequency: every 2 to 4 months 

Collection  of  satellite images and maps at several scales 
during 3 to 4 years after a major disaster   

Imagery for a Recovery Observatory 

27 

Ancillary data remain indispensable: terrain validation 
data, aerial and drone data, statistics, cartography, ….  
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Produit Utilisateur-clef Elaboration Données satellites 

Buildings CIAT/ Planning Ministry SERTIT, Copernicus EMS Pléiades, WV 

Land Use ALL CNIGS/CNES Orthophotos, Sentinel-2 

Forest  ONEV /Environnement 
Ministry 

Copernicus EMS S2, Spot6/7, Optique THR 

Agriculture Agriculture Ministry Copernicus EMS Sentinel-2, SPOT 

Macaya Park Monitoring ANAP / ONEV / Env. Min. Copernicus EMS 
SERTIT 

Optical THR, radar THR 

Suivi bassins versants ONEV/ Agriculture Ministry CIMA Foundation MNT 1m/20cm and radar THR 

Terrain Motion / Mining 
quarries 

 BME / Public Work Ministry EOST, ASI CSK, Pléiades, Spot6/7 

Vector Borne Disease risk Heath Minister/ OMS NOAA 
L8, Images NOAA 
+ statistic needs 

Air pollution ONEV / Ministère Santé NASA 
S5P Tropomi 

Interest pronounced 

RO Thematic Products / Copernicus 
contribution 
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E M S  A c t i v a t i o n s  i n  A S E A N  c o u n t r i e s  

Myanmar, 3 

Cambodia, 2 

Laos, 1 

Indonesia, 1 

Philippines, 3 

ASEAN Activations 2012-2018 
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CONTRACT Year ID NAME Triggering  

Entity 

Initial 

trigeering  

entity 

Disaster  

location  

Country 

Disaster Type 

GIO-RUSH 2012 EMSR007 Myanmar IDPs situation DG ECHO UN WFP Myanmar OTHER 

GIO-RUSH 2012 EMSR017 Floods in Philippines DG ECHO PHILIPPINES FLOOD 

GIO-RUSH 2013 EMSR051 Refugee camp in Myanmar DG ECHO Myanmar OTHER 

GIO-RUSH 2013 EMSR052 Flood in Cambodia DG ECHO UN WFP Cambodia FLOOD 

GIO-RUSH 2013 EMSR055 Flood in Cambodia DG ECHO Cambodia FLOOD 

GIO-RUSH 2013 EMSR058 Typhoon in Philippines DG ECHO Philippines WIND STORM 

Copernicus-RM 2015 EMSR130 Flood in Myanmar DG ECHO Myanmar FLOOD 

Copernicus-RM 2015 EMSR143 Flood in Philippines DG ECHO Philippines WIND STORM 

Copernicus-RM 2016 EMSR153 Cold Spell in Hauphan, Laos DG ECHO Laos OTHER 

Copernicus-RM 2018 EMSR304 Earthquake in Lombok, Indonesia DG ECHO Indonesia EARTHQUAKE 

E M S  A c t i v a t i o n s  i n  A S E A N  c o u n t r i e s  
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F l o o d s  i n  M y a n m a r ,  A u g u s t  2 0 1 5  



Company General Use 

Emergency 
Management 

E M S  c o n t a c t s  
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Visit emergency.copernicus.eu  

Get support 
support@copernicus.eu  

Get access to EMS mapping 
echo-ercc@ec.europa.eu  

mailto:support@copernicus.eu
mailto:echo-ercc@ec.europa.eu
mailto:echo-ercc@ec.europa.eu
mailto:echo-ercc@ec.europa.eu


COPERNICUS Contributing Missions 



2008 2009 2010 2011 2012 

HAITI 
HURRICANE  

IKE & HANNA 

MYANMAR 
HURRICANE 

NARGIS 

SICHUAN 
EARTHQUAKE  

  
L’AQUILA – ABRUZZO 

EARTHQUAKE 

 BANGLADESH 
HURRICANE AILA 

LUISIANA – GULF 
OF MEXICO  
OIL SPILL 

HAITI  
EARTHQUAKE 

HAITI  EARTHQUAKE 
 

AUSTRALIA 
FLOODS 

JAPAN 
TOHOKE 

EARTHQUAKE 
 & 

TSUNAMI 

TURCHIA 
EARTHQUAKE  

NORD ITALIA 
FLOODS 

PAKISTAN 
FLOODS 
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EMERGENCIES, some examples… 
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2014 2015 

EMILIA 

ROMAGNA 

EARTHQUAK

E  

FILIPPINE 

HAYAN  

TYPHOON 

OKLAHOMA 

CITY 

TORNADO 

 

LUNIGIANA 

EARTHQUAKE 

 

2013 

  NEPAL 

EARTHQUAKE 

2016 

EMERGENCIES, some examples 

2017 

CENTRAL ITALY 

EARTHQUAKES 

2018 

COSTA 

CONCORDIA 

DISASTER 

MORANDI 

BRIDGE 

COLLAPSE  



Japan tsunami(2011) 

Event description:  
 On March 11th, 2011 two violent shocks of 9 to 
7.9 Richter have invested the North-East of Japan . 
Few hours after the shock a 10 meters tsunami hit 
the coast causing devastations in the coastal areas. 
Moreover, several nuclear plants have been 
seriously affected and a nuclear treat has been 
issued. 

Triggering entity:  Autoactivation of e-GEOS Emergency Team 
 
 e-GEOS started acquiring daily COSMO-SkyMed (Spotlight-2 and Stripmap modes) images over the 
whole coastal area and the Fukushima nuclear power plants.  
Flood extent and damages to nuclear plants have been mapped and delivered to JSI (Japanese Space 
imaging) for further distribution to governmental agencies involved in disaster management. 



Fast response – large coverage 

 FOUR DESCENDING HIMAGE STRIPS 

 LONGEST STRIP:700 Km 

 2 RIGHT LOOKING – 2 LEFT LOOKING 

 IMAGES ACQUIRE WITHIN 1 HOUR WITH THE 

WHOLE 4 SATELLITES CONSTELLATION. 

 LESS THAN 20 HOURS AFTER TSUNAMI  

~ 200 images 
provided to JAXA 

Japan tsunami(2011) 



Super Typhoon Haiyan (2013) 

 2013-11-08 0:00AM (UTC): Haiyan struck Philippines 

 2013-11-11 (Day 3): COSMO-SkyMed data acquisition 

 2013-11-11 (Day 3): damage map delivery 

Original COSMO-SkyMed Data – ©ASI-Agenzia Spaziale Italiana 2013 



Super Typhoon Haiyan (2013) 

Degree of Change 

0 1 

Overlay of DPM and polygons derived from 

 independent assessment 



Humanitarian Emergency 

Event description: 
 Since August 2012 the conflict in Syria has been forcing 
civil population to migrate towards the border with the 
nearby Jordan 
 A IDP camp was set up by UNHCR in Al Mafraq area 

Triggering entity: German BBK on behalf of THW (through EC MIC) 
 
 e-GEOS has been activated by the German BBK on behalf of THW (German entity for humanitarian aid 
operations) to regularly monitor the evolution of Al Mafraq IDP camp. 
 e-GEOS has been regularly acquiring both optical and SAR data over more than six months, providing 
constant updates to the relief operators involved. 



 
Optical – SAR integration 

 

EMSR-014 – Refugee camp in Jordan |  

Last update: November 2012  

Change detection (12 hours interval) COSMO-SkyMed -  World View 2 

Al Mafraq | User: BBK - THW 

28/11/2012 – 18:05 UTC | COSMO-SkyMed SAR acquisition 

28/11/2012 – 07:05 UTC | WorldView-2 optical acquisition 



IDP camp - Jordan (2013) 

Two months later….. 

08/01/2013 

10/11/2012 

Both 



CENTRAL ITALY’S 2016 EARTHQUAKES 



The first DTO interferometric  with a previous Map_Italy image was in 
the afternoon of 24 August and was scheduled as Very Urgent 

COSMO-SkyMed ACTIVATION 



AMATRICE – ACCUMOLI earthquake 

24 August 2016 



ALOS-2 & SENTINEL-1 CONTRIBUTION 



FIRST NATURAL/LOGICAL 

CONSEQUENCES 

SENTINEL (S1) COSMO-SkyMed  

  TWO SYSTEMS INTRINSIC 

AND COMPLEMENTARY 

CHARACTERISTICS 

  
I.E. ON-DEMAND NEEDS 

AND RELEVANT 

REQUESTS – ex. 

EMERGENCY –  

  I.E. SYSTEMATIC LAND 

AND SEA MONITORING 


