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{ The COSMO-SkyMed PROGRAMME }

COnstellation of small Satellites for the Mediterranean basin Obsvervation

d COSMO-SkyMed is the Largest\@ian investment
in Space Systems for Earth Observation™

~7.10 A National Program conceived by
" Italian Space Agency (ASI) and funded by
It. Ministry of Research & It. Ministry of Defence




(*) COSMO-SkyMed TEAM

p
Italian Space Agency It. Ministry of Defence

Thales Alenia Space Italy

Prime Contractor

System Overall | 2 " E-8cas

&
o

Com merCiaI ))5 :r NS
;?,.R&

“ |

- i

s26!
Al

Provider
(20% ASI & 80% Telespazio)

Ground Segment

L SMEs (Spacecraft) J




TV
a8
<

g

3 A ii

FIRST CONSTELLATION SATELLITES LAUNCH DATES }
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COSMO-1

8 JUN. - 2007

The constellation was
completed at the end of 2010
and became fully operational

COSMO=Sky MEd:

in May 2011.
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CONSTELLATION DEPLOYMENT STRATEGY and CONFIGURATION
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COSMO-SkyMed interferometry

CSK2 aﬁ»w
1 Rz

% \ 22 acquisizione
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Y:acquialrione 5 Permanent Scatterer

soggetto a moto trala 12 ela 22
acquisizione

. AR Misura dello spostamento

CSK4
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Tine Tian ing
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4
1 day

e Orbital cycle: 16 days

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



Worldwide global coverage

SAR Looking Mode

& Range of Accessible

Incidence Angle Latitude
Right & Left (extended) 20°-59.5° -90.0 + 90.0
, Right & Left (nom.) 25°-50.0° -88.0 + 87.5
"t}:\\\\ Right Only ~ 20°-59.5° -80.0 + 90.0
R Right Only  25°-50.0° -79.5 + 87.5

\ \ N, g, Instrument field of view

Nominal incidence angle: 34°

Extended incidence range \
from roll manoeuvres: 20°—59° ——>,
\

<—— Nominal Access Area —




Unmatched Revisit

e At least 4 acquisitions / day (@ equator):
— 1 left looking and 1 right looking early morning (ASCENDING, 6 AM local time)
— 1 left looking and 1 right looking late afternoon (DESCENDING , 6 PM local time)

o Campagnano, & 2 :

\Monterotondo

Citta del "Val|cano£r yyRoma

o Municipio Roma X
= o Velletri
4 3 Pomezia

=) satellite: Cosmo-SkyMed-1

v StripMap Ha-09 2015-Jul-29 04:06:13.425
(HIMAGE) - Left

=) Satellite: Cosmao-SkyMed-2
StripMap H4-11 2015-Jul-29 04:54:12.957
& ¥ (HIMAGE) - Right

(=) Region: Roma

(=) satellite: Cosmo-SkyMed-3

e The higher the latitude, the more the passes T Wy e i

(=) satelite: Cosmo-SkyMed-4

StripMap H4-07 2015-1ul-29 17:05:15.915
A7 ¥ [ (HIMAGE) - Right
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AVERAGE REVISIT TIME PERFORMANCE

FULL CONSTELLATION — RL/LL —EXTENDED INCIDENCE ANGLE RANGE

COSMO—SkyMed — Average Revisit Time

90.00

(4 SATELLITES, nominal configuration, R/L access

(.00

20°-59.5° Incident angle range)
MAX < 12h (worst case) R
EUROPEAN LAT.~3,5-45h :.‘".'f".

LELERLAN LIS
1

—40.00

—30.00 150.00

DLEUELLELEELEE |

330.00

hours



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

Wi =N

SPACE SEGMENT GROUND SEGMENT

The Ground Segment is geografically distributed and conceived as

1800 IMAGES / DAY modular structure.

EACH SAR SATELLITE Until March 2016 the daily data volume was 475 images per day

CAN ACQUIRE UPTO the Civilian User Ground Segment.
450 IMAGES/DAY

Due to the reengineering phase of the system, currently it is
possible
75 NARROW FIELD (SPOT) to download the whole data volume of the constellation (> 1000
IMAGES PER DAY images/day), creating, for instance, a consistent data archive and
PER SATELLITE 4 mapping large areas all over the world.

200 Civilian products/day (Lev 1¢/1D)

375 WIDE FIELD
IMAGES PER DAY

DEFR QATFILIITE (27E
FLNONTLLLTTL (V7Y

STRIPMAP or 150
SCANSAR)

It is planned the possibility to provide Partners/Users with

with different architectural UGS solutions, with a “set” of differe
of different choices customizing ad hoc the users needs.

needs.




sPOTLIGHT | MULTI-MODE ACQUISITION CAPABILITY |

10 Km X 10 Km

1 m Resol. \

TN

«STRIPMAP - HIMAGE

40 Km X 40 Km —

3m Resol.

STRIPMAP — PING PONG
30 Km X 30 Km R

15 m Resol.

SCANSAR WIDE

100 Km X 100 Knr—
30 m Resol.

SCANSAR HUGE
200 Km X 200 K

100 m Resol.

WIDE FIELD

NARROW FIELD




SCANSAR SPOTLIGHT
WIDE REGION | HUGE - R i [Resol. [1x1
| REGION 8% v 40 LRI | [m]
Resol. [m] |30x30 [ 100 x 100 Swath | 10x 10
[km]
Swath 100 x 100 [ 200 x 200 | | Possible | SINGLE
[km] | Pol. HH or WV
. '  [T/R)
Possible HH or HV or VH or VV N e
Pol. [T/R] il | Inc. 25-50

STRIPMAP B8 | Angles | (nominal)

Inc. Angles

= 3l | [deg] 20-59.5
[deg] Hlagrong !- (extended)
Resol. [m] [3x3(5L) |15x15
5x5 (ML) |
Swath 40x40 | 30x30
[km]
Possible |SINGLE | ALTERNATING 2
Pol, [T/R] |HHorHV | pol. selectable
orVH or among HH, VV,
v | VH and HV
Inl:.Anglesl 25-50 (nominal)
[deg] 20-59.5 (extended)
Scansar 200x200 Km Scansar 100x100 Km Stripmap 40x40 Km Spotlight 10x10 Km
Huge Region R. 100 m Wide Region R. 30 m Himage R. 3 m R. 1m

L

Surveillance/Detection Recognition Classification/ldentification



COSMO-SkyMed DATA ACCESS

www.asi.it

INSTITUTIONAL
__ USERS

(fD COSMO-SkyMed Catalogue e geos

agenzia spaziale

AZIO CO
italiana

e-GEOS supports the
COMMERCIAL data exploitation

www.e-geos.it




Catalogue Browsing
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GENERAL CONDITIONS FOR THE PROVISION OF COSMO-SkyMed
PRODUCTS

ANNEX |
GENERAL CONDITIONS FOR THE PROVISION OF COSMO-SkylWed
PRODUCTS ANNEX 3
PROJECT FORM
ANNEX I
Definitions
Agreament The a. LICENCE to LISE INTRODUCTION
Slorhegl
The main goal of the Project Form ks to provide an explizit and detailed desy
Contractars and | Naturd 13in g > Proj 1o p = plicit
Consultats intend 4 P A e whe signed the specific Agreement with 221 and & proposing the prezent pro ANNEX 4
as spd : e The User's neads must be made explizit in temms both of acthvity purposed
on th t, th ia Spaziale kali aS - el Shytied data taies acquistion and typologydrolume  of required
Iogzm::l ;ng;; j '22?&0321'38 g:n:: .ean:Ioanntamatherpa:. Itahn programming/production from amhived data)to allow the necessany feasibil AMOUNT DUE FOR THE PROVISION OF COSMO-SKYMED PRODUCTS
Origiral PRODUCT HeLe_in alza refermed to 9= the Liser, Systern operational chain. AND PAYVENT MODALITIES
or Higl
the te 2. Object of the Licence The follawing fields are included inthe Project fomm:
Al Drat: Technif Ezonomic condtions forthe prowision of COSMO-Skyhed Products are specified in the follawing Table:
R PRODO| The definitions cortained in the General Condtions for the proy = FPROJECTTITLE P &l F ?
be deemed 2= ertirely reproduced, used and applicable to the p = FRIMERY SFFLICATION DOMAIM f UTILIZETION SCOFES
This Licenceto Use confers tothe User 3 non-exclusive right to
s de g6 £ Produ in the Project Fomn (8nne LD underthe terms and condiions s = EXECUTIVE SUMMARY [FROJECT DESCRIFTION] PR.ERFCEI-?I?.I!PE‘%;'FADM
erived Frodu which The User shall guarantes and natify A5 the whitten accepanc TASKING
that t to avail ftseff of, conceming the respect of the PRODUCTS fif = GENDUSERINEORMATION (RROIECTRESEONSIBLE] FANGE TIRLEECY [NEW ROGRAMMING) 2 BrTan —
while Cantractors and corsultarts shall net be athorisedto keep cop « PROJECT TEAM:
Products once perfommed their contractual or corsuttancy activii
Profected:Prodiot:  1Rrody Adter the FRODUCT delivery, AS| hereby resenies the right to o USERS Ve 100M= for any
Grie _IlthDDUCT utilization, erEuning confidertiality of the |nforrna't|on_ = OFFILIRTED USERS SCANS.&R ."STRIPMAF
A The User shall not disclose, reproduce, trarster or make i product. € 5000.= for any
A information ar any ancillany data supplied by A% together with a o COHTRACTORS/COMNSULTANTS A up to 50 products £ 100,00 = foramy || Lo produst
Purposes of Use FROD) 1 € 0= for kind of product
agreer| The transfer in whale or in part of this Licence to Lise or ar = FLAMMNING OF THE ACTIVITIES [Optional | SFDTLIE;HT‘W
?'far:: ,s&"lsti-llcenCE or similar assignmerts to thind parties & explicithy «  PROJECT REGUESTS DETAILS [See nested exce file)
becn 3 Such prohibition shall apphy to amy provizions of this Licence 1 = ANMERES [ considered necessary bythe User himself] e 000= for any
User The ng Angreasoh whatsoguer: SCANSAR /STRIPMAR
termms = =
g ? i : product. £ 100,00.= for any | € S0,00= for any
(attac Should wou hawe amy problem in filingfzubmitting the Project Fomn, pleaze d B hetween 51and 100 [ e e e
Affilizted LU The ng ; 2 Braducts *€ BBOCO= for any
ilizted User hend 3. Intellectud Property Rights 11 at the following address: SPOTLIGHT produst.
authary The COSMWO-Skyhied System PRODUCTS, object of this Licern
the ltalian Republic. Under Aticle no. 2 of the Interdepartment|
s Thet A5l is the owner of the intellzctual propemy ights pertaining t % H&Q{, =€ 42000= for  any
proces x 3 Foma - ahy SCANSAR  SSTRIPM&R
comp satellites e-mail csk.help fasii
C » product. £ 100,00.= for any | € S0,00= for any
Joint Project 22;_0” The PRODUCTS are protected by the kalian and intemational 100 products kind of product kind of product
iat by the satelltes or aryway presert inthe archives are protec : 2 . « £ 2E000=
protection under Directive EL) 964 dated 117 hiarch 1886, 3 ) ar directhy cantacting the C03hA0- Skoyhded hdszian hanager SPOTLIGHT produgt. o
Legislative Decree no. 169 dated 5" May 1999, Aessandro Coletta B
The User hereby acknowledges that COSMO-Siiked® and e-mail: alessandro.colata [@asi.i
itself to reproduce the trademark as follows : SOSHO-StaydoE
: The total amourt dusto AS| i estimated ascordingtathe Produdts requests as reported inthe Praject Form
I:;ygsfﬂrnﬁs:‘irrr;d;2;‘ﬂeedagfetieﬁ'&%ﬁ'{;‘g:ﬁ;ﬂgﬁ: Eﬁ?g (#nnex 111}, unless further operational needs, not cumrenthy predidtable, cccur and it i equal to € ...
"COSMO-SkyMed Product - ®A51 - Agenzia Spazise ta| e (etate alsothe numberin leters).
Reseried A8 shall proceedto cash inthe amourts due on the competert fizcal year and indicate to the courterpart
Wiithin the limits of its own business, the User hereby guarantees the respect of the AS|s intellectual on the relevant imoize the payment modalities and conditions .
property rights cwer the PRODUCTS and commits it<elf to prompthy notify in writing to A5 any unlauful
use, including that of third paties, of the supplied PRODUCTS or of the Protected Products processed
under the tenms of thiz Licenceto Use.




SYSTEM EXPLOITATION (a quick overview)

NATIONAL PROJECTS

/INTERNATIONAL COOPERATIONS \ / ’ \
System’s Owners

Ex. ASI-JAXA; ASI-CONAE, ASI-UKSA,
ASIFESA, ASENASA, Copernicus
\contributing mission

o OPEN CALL “PMI”
/ 0 ASI’s Projects (Pilot Projects, ecc)

:
T

K Institutional Users /

INTERNATIONAL PROJECTS

System’s Owners

SCIENTIFC OPEN CALL
AO ASI-CSA

Project “MAP CRATERS”
BACKGROUND MISSION

Institutional Users /




COSMO-SkyMed Background Mission
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Images provided by courtesy of e-Geos



Lo

[@EE COSMO-SkyMed data distribution

. [Jo-100
[J101-500
. [Js01 - 2000
(212001 - 5000
I 5001 - 14958

> 1.000.000 scenes in the Civilian catalogue (Dec. 2016)




47 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: ’ ‘\
G @*

Tipology Frequency of Number of
observation Sites
Cities 16 days 748
(population
>100.000
units)

Extended cities
(>500.000 » Specific Sites (eGeos/ASI)

units) * Large Areas Mapping (ASl)
* Polar Areas (ASI) = Polar Space Task Group (WMO)

UNESCO sites
Volcanoes 53 Greenland glaciers

Infrastructures 12 Antarctica glaciers

Oil & Gas
mining




MAPPING: ITALY STRIPMAP MOSAIC (from 2009)
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FRIUL“I-VENEZI)\"'WGIULIA
VALLE D/ACSTA

VENETO

"~ PIEMONTE

USE OF 4 SATELLITES =
16 DAYS PASSAGES (INTERFEROMETRIC ACQUIS.) = =

» AS| 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 ltalian sites are part of the UNESCO sites

Acquisition
geometry

Constant and
lying in the range
25°-35.5°
(incidence angle)

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

EL IAC

o,

isition Mode

Right
(nominal)

o

Revisit time

ABRIA

16 days

)
A

Image mode

Stripmap Himage

Eye alt 1702.38 km




RISK MONITORING AND
MANAGEMENT OF
EMERGENCIES

OCEAN AND ICE
MONITORING

MONITORING AND MANAGEMENT
OF COASTALIINES AND
INLAND WATERS

MONITORING AND MANAGEMENT
OF FORESTRY AND
AGRICULTURAL RESOURCES

TECHNICAL CARTOGRAPHY
— URBAN PLANNING

SCIENTIFIC
APPLICATIONS

SECURITY APPLICATIONS




[ @ﬁ? STATISTICS based on INSTITUTIONAL DELIVERED PRODUCTS

6,9% 2:2%

® Geo-Hazard Risk Management

SAR Method Research
7.8% ® Land Cover and Vegetation

= Ocean and Marine Applications
m Water Resources and Idrology
14,79

Polar Research

u Other

15,5%

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



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

L

EARTHQUAKEs

AUGUST 24, 2016
OCTOBER 30, 2016

APRIL 25 (M 7.8) and i ool t il ¥ : i :
MAY 12 (M 7.3) I L G : ==, Amatrice, Accumoli,
g : Norcia,

TO SUPPORT THE
INTERNATIONAL
EMERGENCY
SITUATION ASI
PROVIDED FREE of
CHARGE DATA TO THE
WHOLE
INSTITUTIONAL
USERS COMMUNITY

EARTHQUAKE

s- COSMO- SkyMed}nteI’ferogram ;
SPOTLIGHT MODE i
30/10/2016 - 31/10/2016 [ —




Crisis Management applications

Phase of Emergency cycle

What users want What Earth Observation
Information can do
Early Warning | disaster anticipation regular monitoring
Crisis | » damage assessment e damage assessment
e support to logistics e support to logistics
Post crisis | monitoring of recovery operations monitoring of recovery operations
Type of Risks
What users want What Earth Observation systems can
do
Floods | visible water extent e dynamic monitoring of flood extent
o affected infrastructures
Fires | » visible burnt areas e Burnt Scar Mapping
e possible Hot Spots ¢ very frequent Hot Spot service
Earthquakes | » detailed damage assessment ¢ building damage assessment
e conditions of infrastructures e status of critical infrastructures
e road conditions analysis




THE AGENCY MISSIONS AND PROJECTS NEWS EDUCATIONAL MULTIMEDIA PRESS ROOM "ALLS AND OPPORTUNITIES

o
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i

ASI - AGENZIA SPAZIALE ITALIANA

THE AGENCY Calls

About AS|

Calls
PERMANENTLY OPEN
COSMO-SkyMed Constellation
COSMO-SkyMed Constellation: data utilization
Open Call for Science 25Feb 2015
Open Call for national and international Scientific Community
ltalian Space Agency Selected projects are supported for

a maximum of two years, through

@? the provision of a maximum of 100

free of charge COSMO-SkyMed
italiana scenes

J

% 80 Archive products

J

% 20 Tasking (new acquisitions)

http://www.asi.it/en/agency/calls-and-opportunities/calls/cosmo-skymed-
constellation-data-utilization




THE AGENCY MISSIONS AND PROJECTS  NEWS EDUCATIONAL MULTIMEDIA PRESS ROOM

AS| - AGENZIA SPAZIALE ITALLAMNA
THE AGE! Calls

E m
W

Pamedipated companies COSMO-5kyMed Constellation: data utilization
2 Feb 202

3wl rematonal Sopntde Carmmen &

COSMO-SkyMed OPEN CALLfor & .~ = . - :--"

Bando PMI sui dati COSMO-SkyMed

d Redazons 451 [ JTT R RE T Limnd 07 Margo D'l] en Call
P
L'lgenzia Spar .1|l. II.'|I|1| a1 3 [ Bish impegng ped fa
promaziong dell Piccole e Medie Imprese
COSR I*-h'r”--:l ‘ih. R ANETS D (& FIBFTHE R &| Band
Cpaa Cali |I ol o Madio hmipresa. L ld dat 3 -
: .".=?=.-.‘ ”“ ypri e f' h ._".“, Utilizzo dei dati COSMO-SkyMed
I i TSl differensa del pi aenk v i
poasibdifa per I-| i, -3|;.r-'|| I'.I AcCademici & star-mp @ . :
nichiecere anche dati di orchivio ofty a dati domvanh @a n Ag?llliﬂ E‘pﬂ.llﬂl? Italiana
. =3 ""'-'. _d__--___.ﬁ B
Selected projects are supported for a maximum of two |wesanc - ]
& pridoth assierd | y
years, through a provision of a maximum of 100 free of |« ser = prodon I.’\D( I"

e R B e

** archive
“* new acqguisitions An Open Call for national SME's community was
published on the ASI website to promote the
Topics: exploitation of COSMO-SkyMed data and the
MamI\r addressed to improvement of existing applications or the
 monitoring of infrastructures and building stock dE"'EI“FmE“t_ of ] tE":h"“I"ﬁ'E_E and algorithms
% surveying of archaeological heritage in cooperation with based on EO information and to stimulate the whole
institutions of the Italy’s industrial fabric (SMEs), which is
% developing of new tools and SAR methods. strategic for the Country.




COSMO Second Generation
DEPLOYMENT SCENARIO AND PROSPECTIVE

= 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.

-

P COSMO-SkyMed

s ——

o L LR
CSK-1 y— -
launched S

3 June 2007 launched CSK-4
25 October  |aunched COSMO 2™ Generation

CSK-2 2008 6 November
launched 2010 [ L L LR R
9 December J F [T -
2007 w

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2024 ...2026
=



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



