
The Italian COSMO-SkyMed constellation 

support for 

Disaster Management and Emergency Response

Patrizia Sacco 

COSMO-SkyMed Mission Management Unit

ITALIAN SPACE AGENCY (ASI) 

COPUOS - SCIENTIFIC AND TECHNICAL SUBCOMMITTEE 52nd SESSION

Vienna, 11 FEBRUARY 2015



Outlines

�COSMO-SkyMed system features

�Application domains

�Emergency management:
� Oklahoma tornado
� Super Typhoon Haiyan
� Humanitarian crisis
� CEOS - Bardarbunga volcano
� CEOS - Cephalonia earthquake

�Open Call

�Conclusions

COPUOS - SCIENTIFIC AND TECHNICAL SUBCOMMITTEE 52nd SESSION

Vienna, 11 FEBRUARY 2015



8 JUN. - 2007    
COSMO-1

8 JUN. - 2007    
COSMO-1

9 DEC. - 2007    
COSMO-2

9 DEC. - 2007    
COSMO-2

25 OCT. - 2008    
COSMO-3

25 OCT. - 2008    
COSMO-3

5 NOV. - 2010    
COSMO-4

5 NOV. - 2010    
COSMO-4

SINCE MAY 2011 THE ITALIAN COSMO SkyMed FOUR SAR 
SATELLITES CONSTELLATION IS FULLY OPERATIONAL

The Largest Italian investment  in
Space System for Earth Observation
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COSMO-SkyMed features



FIRST CONSTELLATION DEPLOYMENT STRATEGY

� ORBITAL PERIOD       ~ 97 m� ORBITAL PERIOD       ~ 97 m

� HEIGHT                        619.6 Km� HEIGHT                        619.6 Km

� ORBIT                           SSO� ORBIT                           SSO

� INCLINATION               97.8°� INCLINATION               97.8°

� SENSOR      X-BAND SAR (9.6 GHz)� SENSOR      X-BAND SAR (9.6 GHz)
� BANDWIDTH              400 MHz� BANDWIDTH              400 MHz

4 SAR SATELLITES CONSTELLATION

� Worldwide global coverage

� All weather night/day acquisitions

� Fast response time

� Fast large/long area mapping

� Accurate information frequently updated

� Interferometric revisit (1 day)

� Motion tracking
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COSMO-SkyMed features



75 Narrow Field
+

375 Wide Field
Images per day

per satellite

1800 images
per day

MULTI-MODE ACQUISITION CAPABILITY

COSMO-SkyMed features

RESPONSE TIME

4 SATELLITES (worst case)

VERY URGENT
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ROUTINE

18 h

36 h

72 h
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24-72 h



ASI 

HEADQUARTERS

VIENNA

INTERNATIONAL

CENTRE

COSMO-SkyMed features

Constellation Unique Capabilities Constellation Unique Capabilities 



COSMO-SkyMed features
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Vienna, 11 February 2015 (morning)



COSMO-SkyMed features
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Vienna, 11 February 2015 (afternoon)

“COSMO-Skymed Seconda Genarazione” will provide operational continuity 

at least for the next decade
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WIDE APPLICATION RANGE IN 
A DUAL SCENARIOApplication domains

• FLOODS

• OIL SPILL

• EARTHQUAKES

• HURRICANES

• LANDSLIDES

• VOLCANOES

• SEISMIC RISK

• FIRES

• HUMANITARIAN CRISIS
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Oklahoma tornado(2013)

Event description:
� On the afternoon of May 20, a large, violent 

tornado touched down west of Newcastle, 

Oklahoma and impacted the town of Moore, 

causing severe damage to residential areas as well 

as Plaza Towers and Briarwood Elementary schools. 

The Oklahoma Office of the Chief Medical Examiner 

has confirmed several fatalities, at least 200 people 

injured.

Triggering entity: e-GEOS Autoactivation

� e-GEOS has been proactively acquiring COSMO-SkyMed images before and after the event, generating

damage assessment maps provided to US Government.

� e-GEOS has been regularly acquiring also optical data for optical-SAR combined analysis.



Damage assessment map generated based the 

interferometric analysis of a COSMO-SkyMed pair.

Red: Amplitude CSK May 17th, 2013

Green: Amplitude CSK May 25th, 2013

Blue: interferometric coherence



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
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Overlay of DPM and polygons derived from

independent assessment

Overlay of DPM and polygons derived from

independent assessment



IDP camp - Jordan (2013)

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.

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



Optical – SAR integration

EMSR-014 – Refugee camp in Jordan | 

Last update: November 2012 

Change detection (12 hours interval) COSMO-SkyMed - Wor ld 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)

Almost 60 new tents settled down

New camp area preparation

Irregular camp

What  happened in 12 hours?



IDP camp - Jordan (2013)
Two months later…..

08/01/2013

10/11/2012

Both



CEOS – Bardarbunga volcano



CEOS – Bardarbunga volcano



CEOS – Cephalonia earthquake



CEOS – Cephalonia earthquake
COSMO-SkyMed DInSAR (15 m) COSMO-SkyMed MAI (∼100 m)

COSMO-SkyMed Offset tracking (400 m)



OPEN CALL

The call is going to be published on  ASI web site within February 2015



Conclusions

These not exhaustive examples I have just presented to you do not

cover the incredibly numerous examples of the contribution provided

worldwide by COSMO-SkyMed satellite constellation in supporting

Emergency Management operations.

I am confident that these case studies gave you a good representation

of the actual capabilities of the COSMO-SkyMed mission and its

invaluable amount of data, showing as Italy plays a key role in the

space-based technology for emergency management, providing its

contribution in the national and international context.
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Thanks for attention!
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