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COSMO-SkyMed System Features

DUAL USE 
SYSTEM

� ALL WEATHER  

NIGHT / DAY ACQUISITIONS

� ALL WEATHER  

NIGHT / DAY ACQUISITIONS

� WORLDWIDE GLOBAL COVERAGE� WORLDWIDE GLOBAL COVERAGE

� ~ 97 min ORBITAL PERIOD                 � ~ 97 min ORBITAL PERIOD                 

� 4 SAR SATELLITES CONSTELLATION� 4 SAR SATELLITES CONSTELLATION

� 619.6 Km HEIGHT � 619.6 Km HEIGHT 

� SSO ORBIT� SSO ORBIT

� 97.8°INCLINATION     � 97.8°INCLINATION     

� X-BAND SAR (9.6 GHz) SENSOR� X-BAND SAR (9.6 GHz) SENSOR

� 400 MHz BANDWIDTH � 400 MHz BANDWIDTH 
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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

CONSTELLATION SATELLITES LAUNCH DATES
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COSMOCOSMOCOSMOCOSMO----SkyMed 1, SkyMed 1, SkyMed 1, SkyMed 1, 

SPOTLIGHTSPOTLIGHTSPOTLIGHTSPOTLIGHT----2 2 2 2 

13 May 2008 13 May 2008 13 May 2008 13 May 2008 

11:55: UTC 11:55: UTC 11:55: UTC 11:55: UTC °

Guan-Xian city 600.000 people

DAM 
ZIPINGPU

DAM 
ZIPINGPU
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Meteo Conditions over Sichuan

13° May 2008
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Myanmar: Cyclone Nargis
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Dark area are flooded areas while 

white dot are buildings over Hills
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The comparison between two subsequent 

acquisitions shows the evolution of wet 

and dry areas

Myanmar: Cyclone Nargis
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Myanmar: Cyclone Nargis
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COSMO-SkyMed EMERGENCY EXAMPLES

MYANMAR 

NARGIS CYCLONE

MYANMAR 

NARGIS CYCLONE

SICHUAN

EARTHQUAKE

SICHUAN

EARTHQUAKE

MAY 08 SEPT. 08

HAITI

IKE & HANNA

HURRICANES

HAITI

IKE & HANNA

HURRICANES

APR. 09

L’AQUILA – ABRUZZO 
EARTHQUAKE

L’AQUILA – ABRUZZO 
EARTHQUAKE
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COSMO-SkyMed - L’Aquila ABRUZZO – Earthquake  

06th April 2009

07:30 a.m.

PAW activities STOP

07:30 a.m.

PAW activities STOP

6th APRIL 20096th APRIL 2009

08:00 a.m. switch from 
RTN to CRS Mode

08:00 a.m. switch from 
RTN to CRS Mode

05:29 p.m.

COSMO-1 Stripmap-Himage 
acquisition  

05:29 p.m.

COSMO-1 Stripmap-Himage 
acquisition  

08:00 p.m.

COSMO-1 Stripmap-Himage 
product delivery  

08:00 p.m.

COSMO-1 Stripmap-Himage 
product delivery  

RESPONSE TIME 12.5 h RESPONSE TIME 12.5 h 

EMERGENCY ALERTEMERGENCY ALERT

Operations 
activities RESTART

Operations 
activities RESTART
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The deep location of the 

earthquake fault is 

identified from the  

analysis of COSMO-

SkyMed SAR 

Interferograms

The deep location of the 

earthquake fault is 

identified from the  

analysis of COSMO-

SkyMed SAR 

Interferograms

Co-seismic ascending Cosmo-SkyMed interferogram 

covering the April 6, 2009 L'Aquila earthquake: pre-

event image April 4, post-event image April 12.

Each fringe indicates a ground subsidence (in the 

satellite Line of Sight) of 1.5 centimeters, for a total 

of about -20 cm between L'Aquila and the Fossa 

village. This subsidence took place during the 

earthquake (co-seismic deformation) and is the 

surface response due to the dislocation at depth 

along the seismic fault plane.

The Black Line in the 

Figure shows the partial 

outcrop of the fault 

plane itself

+ 8 - Ascending COSMO Interferogram 12/4, look angle 36°+ 8 - Ascending COSMO Interferogram 12/4, look angle 36°
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Ground displacement Up to 12/4, COSMO data 

-25 cm in LoS



This document contains proprietary information of ASI, and may not be reproduced, copied, disclosed or utilized in any way, in whole or in part, without the prior written consent of ASI

TITLE: Disaster and emergency management: the contribution of the Italian Space System COSMO-SkyMed 

AUTHOR: F. Covello 

EVENT: COPUOS - SCIENTIFIC AND TECHNICAL SUBCOMMITTEE 15th SESSION - 20 FEBRUARY 2013, Wien

 

The fault plane obtained from the computed model starting from COSMO-SkyMed data is shown. 

The fracture  plane has a dip of about 50° towards the SW and passes under L'Aquila city. During 

the earthquake, the Earth crust block located SW from the fault plane slided downside for a 

maximum slip of 90 cm at 4 km-depth, producing  the ground subsidence pattern shown in the 

figure by red colour.

The max seismic dislocation corresponds to the maximum displacement in the COSMO-SkyMed 

LOS (-25 cm).
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MYANMAR 
CYCLONE NARGIS

MYANMAR 
CYCLONE NARGIS

SICHUAN
EARTHQUAKE

SICHUAN
EARTHQUAKE

MAY 08 SEPT. 08

HAITI
HURRICANES
IKE & HANNA

HAITI
HURRICANES
IKE & HANNA

APR. 09

L’AQUILA – ABRUZZO 
EARTHQUAKE

L’AQUILA – ABRUZZO 
EARTHQUAKE

MAY 09

BANGLADESH 
CYCLONE AILA

BANGLADESH 
CYCLONE AILA

JAN. 10

HAITI 
EARTHQUAKE

HAITI 
EARTHQUAKE

APR. 10

GULF OF MEXICO – LOUISIANA
OIL SPILL

GULF OF MEXICO – LOUISIANA
OIL SPILL

COSMO-Skymed emergency timeline
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Cosmo-SkyMed 1

ScanSAR Wide

Incidence angle 54°

Ascending orbit 

Right  looking

Polarization: VV

Acquistion time:Acquistion time:Acquistion time:Acquistion time:

April 29, 2010 12:09 UTCApril 29, 2010 12:09 UTCApril 29, 2010 12:09 UTCApril 29, 2010 12:09 UTC

OIL SPILL IN MEXICO GULF
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OIL SPILL IN MEXICO GULF
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OIL SPILL IN MEXICO GULF



This document contains proprietary information of ASI, and may not be reproduced, copied, disclosed or utilized in any way, in whole or in part, without the prior written consent of ASI

TITLE: Disaster and emergency management: the contribution of the Italian Space System COSMO-SkyMed 

AUTHOR: F. Covello 

EVENT: COPUOS - SCIENTIFIC AND TECHNICAL SUBCOMMITTEE 15th SESSION - 20 FEBRUARY 2013, Wien



This document contains proprietary information of ASI, and may not be reproduced, copied, disclosed or utilized in any way, in whole or in part, without the prior written consent of ASI

TITLE: Disaster and emergency management: the contribution of the Italian Space System COSMO-SkyMed 

AUTHOR: F. Covello 

EVENT: COPUOS - SCIENTIFIC AND TECHNICAL SUBCOMMITTEE 15th SESSION - 20 FEBRUARY 2013, Wien

AUG. 10 DEC. 10

AUSTRALIA

FLOODS DEC.10-JAN.11

AUSTRALIA

FLOODS DEC.10-JAN.11

PAKISTAN

FLOODS

PAKISTAN

FLOODS

MAR. 11

JAPAN

TSUNAMI

JAPAN

TSUNAMI

NORTH EUROPE

OIL SPILL

NORTH EUROPE

OIL SPILL

AUG. 11

COSMO-Skymed emergency timeline
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On 11 March 2011, the largest earthquake ever recorded in Japan shook the northeast of the 

country. The quake caused about US$ 200bn economic losses. This makes it the most expensive 

natural disaster in the world, and the event with the largest number of fatalities in Japan since the 

great Tokyo earthquake in 1923, with 143,000 fatalities.

Japan Earthquake 2011
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Starting from alert COSMO-SkyMed constellation 

has been acquiring:

� 10 Spotlight-2 images over three “hot”

nuclear power plants:

- Fukushima 1

- Fukushima 2

- Oganawa

More than 3000 linear km in Stripmap mode along 

the Japanese Eastern coast from Achinohe down 

to Tokyo

Japan Earthquake 2011

c.ca 200 images delivered 

to JAXA
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Tsunami flooded area map

DARK blue: Visible water extent (12.03.2011)

Carthographic scale: 1:75 000
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TECHNICAL CARTOGRAPHY 

– URBAN PLANNING

RISK MONITORING AND 

MANAGEMENT OF 

EMERGENCIES

OCEAN AND ICE 

MONITORING

MONITORING AND MANAGEMENT 

OF COASTALIINES AND INLAND 

WATERS

SCIENTIFIC

APPLICATIONS

MONITORING AND MANAGEMENT 

OF  FORESTRY AND 

AGRICULTURAL RESOURCES

SECURITY APPLICATIONS

Wide range of applications
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MAPPING: ITALY STRIPMAP MOSAIC

� USE OF 4 SATELLITES

� 16 DAYS PASSAGES (INTERFEROMETRIC ACQUIS.)

� ASC./DESC. PASSAGES
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Emilia Romagna (Italy)

Earthquake(s)  May-June 2012

Emilia Romagna (Italy)

Earthquake(s)  May-June 2012

EMERGENCIES
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COSMO-SkyMed Catalogue Dec. 2012

More than 300.000 Standard Images
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Accessing the System - Users

TWO MACRO-CLASSES

INSTITUTIONAL 
USERS

COMMERCIAL 
USERS

‘ALL THE OTHERS’

•IMAGE BUYERS

•PORTABLE USER TERMINAL  CUSTOMERS

• NATIONAL  & INTERNATIONAL 

AGREEMENTS

• ANNOUNCEMENT OF OPPORTUNITY 

• ASI THEMATIC PROJECTS 

(PILOT PROJECTS) 

• INTERFEROMETRIC MISSION

• BACKGROUND MISSION

• INSTITUTIONAL REQUEST “ON DEMAND”
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e-GEOS supports the 
COMMERCIAL data exploitation

www.e-geos.it

ASI supports the INSTITUTIONAL 
(incl. SCIENTIFIC) data exploitation

www.cosmo-skymed.it

INSTITUTIONAL 
USERS

COMMERCIAL 
USERS

Requesting data
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Conclusions

Fast Response ( >= 4 collection opportunities per day) with 

right/left looking access

Large (or Long) fast area coverage

Interferometric revisit down to 1 day

Few minutes between two subsequent collections for motion 

detection

Invaluable amount of data

“COSMO-Skymed Seconda Genarazione” will provide operational 

continuity at least until 2023

ASI is open to new international partnerships
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THANK YOU


