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 A National Program conceived by
Italian Space Agency (ASI) and funded by
It. Ministry of Research & It. Ministry of Defence

 A National Program conceived by
Italian Space Agency (ASI) and funded by
It. Ministry of Research & It. Ministry of Defence

 COSMO-SkyMed is the Largest Italian investment
in Space Systems for Earth Observation
 COSMO-SkyMed is the Largest Italian investment
in Space Systems for Earth Observation

 Managed by ASI in cooperation with the It. MoD Managed by ASI in cooperation with the It. MoD

 Developed by the Italian National Industry (*)  Developed by the Italian National Industry (*) 

The COSMO-SkyMed PROGRAMME The COSMO-SkyMed PROGRAMME 

COnstellation of small Satellites for the Mediterranean basin Obsvervation
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E-Geos 
Commercial 
Provider
(20% ASI & 80% Telespazio)

E-Geos 
Commercial 
Provider
(20% ASI & 80% Telespazio)

(*) COSMO-SkyMed TEAM (*) COSMO-SkyMed TEAM 

CUSTOMERs

Telespazio
Sub-Contractor

Ground Segment

Telespazio
Sub-Contractor

Ground Segment

75% 25%

Thales Alenia Space Italy
Prime Contractor
System Overall

Thales Alenia Space Italy
Prime Contractor
System Overall

SMEs (Spacecraft)SMEs (Spacecraft)



FIRST CONSTELLATION SATELLITES LAUNCH DATESFIRST CONSTELLATION SATELLITES LAUNCH DATES

The constellation was
completed at the end of 2010 
and  became fully operational
in May 2011.  

8 JUN. - 2007    
COSMO-1

9 DEC. - 2007    
COSMO-2

25 OCT. - 2008    
COSMO-3

5 NOV. - 2010    
COSMO-4

NO OTHER 4 SAR 
SATELLITES 

CONSTELLATION 
TODAY IN THE EO 

OPERATIONAL 
SCENE

NO OTHER 4 SAR 
SATELLITES 

CONSTELLATION 
TODAY IN THE EO 

OPERATIONAL 
SCENE
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°
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180°

TANDEM-LIKE 
OPERATIONAL 

CONFIGURATION

 ORBITAL PERIOD       ~ 97 m ORBITAL PERIOD       ~ 97 m

 4 SAR SATELLITES CONSTELLATION 4 SAR SATELLITES CONSTELLATION

 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

CONSTELLATION DEPLOYMENT STRATEGY and CONFIGURATION



COSMO-SkyMed interferometry

• Orbital cycle: 16 days

• Possibility of interferometric acquisitions (Same orbit direction, 
same look side, same incidence angle)

1 day

Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

CSK1 CSK1CSK3CSK2 CSK
4

CSK1

CSK2

CSK3

CSK4

67.5°

90°

8 days 4 days3 days
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PRODUCTSWorldwide global coverage

Nominal Incidence Angle
34°

ELECTRONIC 
STEERING

CAPABILITY

ELECTRONIC 
STEERING

CAPABILITY

EXTENDED 
ACCESS AREA

EXTENDED 
ACCESS AREA

~ 600 Km 
(one side)
~ 600 Km 
(one side)

~ 1200 Km 
(RL / LL)

~ 1200 Km 
(RL / LL)

SAR Looking Mode
&

Incidence Angle

Range of Accessible 
Latitude

Right & Left (extended)  20°-59.5° -90.0  90.0

Right & Left (nom.)  25°-50.0° -88.0  87.5

Right Only     20°-59.5° -80.0  90.0

Right Only     25°-50.0° -79.5  87.5



Unmatched Revisit



SAR1 H4-16 Asc Right 
27/02/2017 04:57 UTC

SAR2 H4-04 Asc Right 
26/01/2017 04:09 UTC

SAR3 H4-18 Asc Left 
27/02/2017 03:51 UTC

ROMA, February 27, 2017 - morning



SAR2 H4-0A Desc Left 
27/02/2017 17:32 UTC

SAR3 H4-0A Desc Right 
27/02/2017 17:14 UTC

SAR1 H4-22 Desc Right 
27/02/2017 16:44 UTC

ROMA, February 27, 2017 - afternoon

SAR4 H4-17 Desc Left 
27/02/2017 17:56 UTC



ASI-ISA
260110

FULL CONSTELLATION – RL/LL –EXTENDED INCIDENCE ANGLE RANGE

AVERAGE REVISIT TIME PERFORMANCE

(4 SATELLITES, nominal configuration, R/L access

20°-59.5° Incident angle range)

MAX < 12h (worst case)

EUROPEAN LAT. ~ 3,5 - 4,5 h



ASI-ISA
260110

PRODUCTS

EACH SAR SATELLITE 
CAN  ACQUIRE UP TO 

450 IMAGES/DAY 

EACH SAR SATELLITE 
CAN  ACQUIRE UP TO 

450 IMAGES/DAY 

1800 IMAGES / DAY1800 IMAGES / DAY

375 WIDE FIELD
IMAGES PER DAY

PER SATELLITE  (375 
STRIPMAP or 150 

SCANSAR)

75 NARROW FIELD (SPOT)
IMAGES PER DAY
PER SATELLITE

The Ground Segment is geografically distributed and conceived as
modular structure.

Until March 2016 the daily data volume was 475 images per day at
the Civilian User Ground Segment. 

Due to the reengineering phase of the system, currently it is
possible
to download the whole data volume of the constellation (> 1000 
images/day), creating, for instance, a consistent data archive and 
mapping large areas all over the world.

200 Civilian products/day (Lev 1c/1D)

It is planned the possibility to provide Partners/Users with 
with different architectural UGS solutions, with a “set” of  different
of  different choices customizing ad hoc the users needs.  
needs.  

GROUND SEGMENTGROUND SEGMENT

The previous features are combined with a huge imaging and storage capability 

SPACE  SEGMENTSPACE  SEGMENT
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SCANSAR WIDESCANSAR WIDE
100 Km X 100 Km
30 m Resol. 
100 Km X 100 Km
30 m Resol. 

SCANSAR HUGESCANSAR HUGE
200 Km X 200 Km
100 m Resol.
200 Km X 200 Km
100 m Resol.

STRIPMAP – PING PONGSTRIPMAP – PING PONG
30 Km X 30 Km
15 m Resol.  
30 Km X 30 Km
15 m Resol.  

STRIPMAP - HIMAGESTRIPMAP - HIMAGE
40 Km X 40 Km
3 m Resol.  
40 Km X 40 Km
3 m Resol.  

SPOTLIGHTSPOTLIGHT
10 Km X 10 Km
1 m Resol.
10 Km X 10 Km
1 m Resol.

WIDE FIELDWIDE FIELD NARROW FIELDNARROW FIELD

MULTI-MODE ACQUISITION CAPABILITY





IF REQUESTEDIF REQUESTED

ASI supports the INSTITUTIONAL 
(incl. SCIENTIFIC) data exploitation

INSTITUTIONAL 
USERS

INSTITUTIONAL 
USERS

e-GEOS supports the 
COMMERCIAL data exploitation

COMMERCIAL 
USERS

COMMERCIAL 
USERS

www.e-geos.itwww.e-geos.it

www.asi.itwww.asi.it

COSMO-SkyMed DATA ACCESS

> 1.000.000 scenes in the Civilian catalogue Dec. 2016 



Catalogue Browsing 



GENERAL CONDITIONS FOR THE PROVISION OF COSMO-SkyMed 
PRODUCTS



o ‘’MAPITALY’’ PROJECT

o OPEN CALL ‘’PMI’’

o ASI’s Projects (Pilot Projects, ecc) 

SYSTEM EXPLOITATION (a quick overview)SYSTEM EXPLOITATION (a quick overview)

o SCIENTIFC OPEN CALL 

o AO ASI-CSA

o Project ‘’MAP CRATERS’’

o BACKGROUND MISSION

NATIONAL PROJECTS

System’s Owners

Institutional Users

INTERNATIONAL PROJECTS   

Institutional Users

System’s Owners

INTERNATIONAL COOPERATIONS

Ex. ASI-JAXA, ASI-CONAE, ASI-UKSA, 
ASI-ESA, ASI-NASA, Copernicus
contributing mission

INTERNATIONAL COOPERATIONS

Ex. ASI-JAXA, ASI-CONAE, ASI-UKSA, 
ASI-ESA, ASI-NASA, Copernicus
contributing mission



COSMO-SkyMed Background Mission

Images provided by courtesy of e-Geos



COSMO-SkyMed data distribution  

> 1.000.000 scenes in the Civilian catalogue (Dec. 2016) 
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COSMO-SkyMed  BACKGROUND  MISSION 

 Started in May 2011

 Planned in order to create an archive of images for
interferometric applications and to maximize the system
exploitation during the operational lifetime of the constellation

Some of the main targets of the 
COSMO- SkyMed Background Mission: 

Tipology Frequency of 
observation         

Number of 
Sites

Cities 
(population 
>100.000 

units)

16 days 748

Extended cities
(>500.000 

units)

16 days 222

UNESCO sites 16 days 96
Volcanoes 16 days 74

Infrastructures 16 days 2

Oil & Gas 
mining

16 days 6

• Specific Sites (eGeos/ASI)
• Large Areas Mapping (ASI)
• Polar Areas (ASI)  Polar Space Task Group (WMO) 

53 Greenland glaciers
12 Antarctica glaciers
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MAPPING: ITALY STRIPMAP MOSAIC (from 2009)

USE OF 4 SATELLITES
16 DAYS PASSAGES (INTERFEROMETRIC ACQUIS.)
ASC./DESC. PASSAGES
Sensor mode: STRIPMAP

USE OF 4 SATELLITES
16 DAYS PASSAGES (INTERFEROMETRIC ACQUIS.)
ASC./DESC. PASSAGES
Sensor mode: STRIPMAP

Acquisition 
geometry

Constant and 
lying in the range

25°-35.5°
(incidence angle)

Beam

HI-01  (24.9°-28.4°)
HI-03  (27.7°-31°)
HI-04  (30.7°-33.8°)
HI-05  (32.4°-35.5°)

Polarization HH

Acquisition Mode
Right 

(nominal)

Revisit time 16 days

Image mode Stripmap Himage

DESC

ASC

 ASI has moved a proposal to realize a monitoring plan of 
the building and infrastructural heritage over the Italian 
territory by exploiting the COSMO-SkyMed system (PS 
ITALIA project). 

 Monuments as well as archaeological and architectural 
sites of interests are a significant part of this heritage. 
Around 50 Italian sites are part of the UNESCO sites
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RISK MONITORING AND 
MANAGEMENT OF 

EMERGENCIES

RISK MONITORING AND 
MANAGEMENT OF 

EMERGENCIES

OCEAN AND ICE 
MONITORING

OCEAN AND ICE 
MONITORING

MONITORING AND MANAGEMENT 
OF COASTALIINES AND 

INLAND WATERS

MONITORING AND MANAGEMENT 
OF COASTALIINES AND 

INLAND WATERS

TECHNICAL CARTOGRAPHY 
– URBAN PLANNING

TECHNICAL CARTOGRAPHY 
– URBAN PLANNING

SCIENTIFIC 
APPLICATIONS

SCIENTIFIC 
APPLICATIONS

MONITORING AND MANAGEMENT 
OF  FORESTRY AND 

AGRICULTURAL RESOURCES

MONITORING AND MANAGEMENT 
OF  FORESTRY AND 

AGRICULTURAL RESOURCES

SECURITY APPLICATIONSSECURITY APPLICATIONS

WIDE APPLICATION RANGE IN 
A DUAL SCENARIO

COSMO-SkyMed applicationsCOSMO-SkyMed applications



Percentage based on distributed products considering the main application domains 
(2014-2016).

STATISTICS based on INSTITUTIONAL DELIVERED PRODUCTS STATISTICS based on INSTITUTIONAL DELIVERED PRODUCTS 

45,7%

15,5%

14,7%

7,8%

7,3%
6,9% 2,2% Geo-Hazard Risk Management

SAR Method Research

Land Cover and Vegetation

Ocean and Marine Applications

Water Resources and Idrology

Polar Research

Other



2008 2010 2011 2012 2013                    2014

HAITI
IKE & HANNA
HURRICANES

HAITI
IKE & HANNA
HURRICANES

MYANMAR 
CYCLONE 
NARGIS

MYANMAR 
CYCLONE 
NARGIS

SICHUAN 
EARTHQUAKE

SICHUAN 
EARTHQUAKE

L’AQUILA – ABRUZZO 
EARTHQUAKE

L’AQUILA – ABRUZZO 
EARTHQUAKE

BANGLADESH 
CYCLONE AILA
BANGLADESH 
CYCLONE AILA

GULF OF MEXICO 
– LOUISIANA

OIL SPILL

GULF OF MEXICO 
– LOUISIANA

OIL SPILL

HAITI 
EARTHQUAKE

HAITI 
EARTHQUAKE

HAITI 
EARTHQUAKE

HAITI 
EARTHQUAKE

JAPAN
TOHOKE 

EARTHQUAKE
TSUNAMI

JAPAN
TOHOKE 

EARTHQUAKE
TSUNAMI

VAN EARTHQUAKE 
(TURKEY)

VAN EARTHQUAKE 
(TURKEY)

EMILIA 
ROMAGNA 

EARTHQUAKE

EMILIA 
ROMAGNA 

EARTHQUAKE

HAYAN TYPHOON
FILIPPINE

HAYAN TYPHOON
FILIPPINE

OKLAHOMA 
CITY

TORNADO 

OKLAHOMA 
CITY

TORNADO 

LUNIGIANA
(ITALY)  

EARTHQUAKE

LUNIGIANA
(ITALY)  

EARTHQUAKE

PAKISTAN
FLOODS

PAKISTAN
FLOODS

THANKS TO THE SHORT REVISIT TIME, COSMO-
SkyMed HAS BEEN LARGELY USED DURING
EMERGENCY SITUATIONS.

CRUISE SHIP DISASTER
(ITALY)

CRUISE SHIP DISASTER
(ITALY)

2009



2015

TO SUPPORT THE 
INTERNATIONAL 

EMERGENCY 
SITUATION ASI 

PROVIDED FREE of 
CHARGE DATA TO THE

WHOLE 
INSTITUTIONAL 

USERS COMMUNITYNEPAL 
EARTHQUAKE

NEPAL 
EARTHQUAKE

APRIL 25 (M 7.8) and 
MAY  12 (M 7.3) 

2016

ITALY 
EARTHQUAKEs

AUGUST 24, 2016
OCTOBER 30, 2016

Amatrice, Accumoli, 
Norcia, 

ITALY 
EARTHQUAKEs

AUGUST 24, 2016
OCTOBER 30, 2016

Amatrice, Accumoli, 
Norcia, 

THANKS TO THE SHORT REVISIT TIME, COSMO-
SkyMed HAS BEEN LARGELY USED DURING
EMERGENCY SITUATIONS.



Crisis Management applications

What users want What Earth Observation
Information can do

Early Warning disaster anticipation regular monitoring

Crisis • damage assessment 

• support to logistics

• damage assessment

• support to logistics

Post crisis monitoring of recovery operations monitoring of recovery operations

Phase of Emergency cycle

Type of Risks
What users want What Earth Observation systems can 

do

Floods visible water extent • dynamic monitoring of flood extent

• affected infrastructures

Fires • visible burnt areas 

• possible Hot Spots

• Burnt Scar Mapping 

• very frequent Hot Spot service

Earthquakes • detailed damage assessment

• conditions of infrastructures

• building damage assessment

• status of critical infrastructures

• road conditions analysis



PERMANENTLY OPEN

Selected projects are supported for
a maximum of two years, through
the provision of a maximum of 100
free of charge COSMO-SkyMed
scenes

 80 Archive products
 20 Tasking (new acquisitions)





COSMO-SkyMed constellation is FULLY DEPLOYED AND OPERATIONAL since
mid 2011.

CSG satellites will replace the CSK satellites that reached the end of life

With the launch of the first CSG satellite planned in 2018, CSG will provide
operational continuity at least until 2025.

COSMO Second Generation
DEPLOYMENT SCENARIO AND PROSPECTIVE



Thank
You!

Alessandro Coletta COSMO-SkyMed Mission Director and Mission Manager, alessandro.coletta@asi.it
Maria L. Battagliere, COSMO-SkyMed Deputy Mission Manager, maria.battagliere@asi.it
Maria Virelli, COSMO-SkyMed Mission Team maria.virelli@est.asi.it
Fabrizio Lenti, COSMO-SkyMed Mission Team fabrizio.lenti@est.asi.it
Maria G. Daraio, COSMO-SkyMed Mission Engineer, mariagirolamo.daraio@est.asi.it


