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CSA Committed to Provide RADARSAT Data Continuity
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http://www.space.gc.ca/asc/img/radarsat1_vedette_CTN.gif

c E g s RADARSAT-1 Program Status (1)

» Recently CSA has approved continuation of RADARSAT-1 operation for three
more years (until March 31, 2012)
» Running in 14th year of operation

» Data received and processed at 40 ground stations with 28 archive facilities
globally. One ground station is presently under certification.

»> As of April 27 2009, completed 70,361 orbits, planned 320,580 user
requests corresponding to a total acquisition of 611,639 minutes of SAR
data

» Average system performance maintained better than 95%

'RADARSAT:]

ARSAT-1
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» Data Reception Facilities: 40 (including 8 transportable stations)
» Data Archive Facilities: 28
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c E 9 s RADARSAT-1 Program Status (2)

>

L |

In January 2009 On Board Recorder (OBR) started
showing severe degradation in performance resulting
in data drop outs and processing failures and thus
recoded data was not considered reliable. As a result,
OBR utilization was terminated by CSA on February 20,
2009. However, many Network Stations are available
globally to receive and process data for clients.

As a member of International Charter Space and Major
Disasters, provided 559 frames of RADARSAT-1
Image data for 212 Charter emergencies to date

Image quality and calibration maintained better than
system specification

Plans for Background Mission: Multiple coverage
campaigns (using RADARSAT-1 and -2);

— Focus on site and application-specific acquisitions: Hurricane Dean 17 Aug
e Natural Hazards 2007, 09:53 UTC, Lesser
— Disaster Watch Antilles, Caribbean

— Hurricane Watch
e Polar Regions
— 4-Season coverage of Arctic Basin
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c E B s RADARSAT-1 Program Status (3)

» Data Access:
— CSA is planning to
* process archives by theme

* make processed data available online (registered in
GEO)

— International Polar Year dataset available on Arcticnet

— EO Products and Services for Arctic Coastal Users
(MORSE) to come

— RASTER: Radar Applications for Sensitive Treed
Ecosystem Regions to come
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RADARSAT-2 Program Status

Launched: December 14, 2007

Operational: April 25, 2008
MDA commercial operation

Provide data to Canadian Government on a
pre-purchase agreement basis

Ensure data availability for environmental
monitoring and resource management

O Some CSA allocation can be used for international R&D and Science
(d CDNS$ 100 M of CSA allocation can be used for bartering

O MDA is willing to consider making data available for public good as
long as there is no conflict with commercialization

1 RADARSAT-2 Images shown here are by courtesy of MDA/GSI
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CEDS R ADARSAT-2 Features

» High resolution:
- 3m
— multi-look 10 m
— SpotLight

» Polarimetric modes
— single/dual polarization
— quad-pol

» Right and left-looking
capability

» Enhanced ground system
providing:
— efficient satellite tasking

(12 - 24 hours routine)

— faster data processing
— (data encryption
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CEOS

RADARSAT-1 and -2 Capabilities Comparison

Mass at Launch
Design Life
On-board Recording
Spacecraft Location
Imaging Frequency
Spatial Resolution
Polarization

Look Direction

RADARSAT-1
2750 kg

S years

Tape recorder
S/C ranging
C-Band, 5.3 GHz
10 to 100 metres
HH

Right-looking

RADARSAT-2

2280 kg

7 years

Solid-state recorder

GPS on-board

C-Band, 5.405 GHz

1 to 100 metres

HH, HV, VV and VH

Routine left-and right-looking
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CE®S

Image Quality Status

» All imaging modes are available for operational use

» Geo-location accuracy for all single beam modes is better than 50m
» Dual-Pol

— All these modes are radiometrically calibrated for both left- and right-looking
imaging
— All impulse response measures (including resolution) are better than specification
— The noise floor is several dB lower than for equivalent RADARSAT-1 modes
— ScanSAR images essentially free of visible beam boundaries and “scalloping”
» Quad-Pol

— Channel registration checks consistently show registration to better than 1% of a
pixel in each dimension after correction

— Largest cross-pol leakage term (after correction) <-35dB
— Relative inter-channel phase error after correction <4°
— Relative inter-channel amplitude error after correction <0.4dB
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CSA and MDA SOAR Projects — Geographic Distribution

Africa / Afrique
7%

Antarctic / Antarctique
2%
Western Europe / Europe de I'ouest Arctic / Arctique
20% 4%

Asia - Middle / Asie - Centrale
4%

Asia - Pacific / Asie - Pacifique

20%
North America / Amérique du nord
21%
Australia / Australie
3%
Eastern Europe / Europe de I'est
0,
Middle East / Moyen-Orient 1%
2% Latin America / Amérique Latine
16%
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CSA and MDA Projects — Application Distribution

Topographic Mapping /
Cartographie topographique
7%

Terrestrial Surveillance /
Surveillance terrestre

Agriculture / Agriculture
15%

4%
Sea Ice / Glaces de mer
3% Coastal Zone Mapping /
Ocean Features / Caractéristiques Cartographie def/zones littorales
océaniques %

%

Marine Surveillance / Surveillance
maritime
4%

Disaster Management / Gestion
des catastrophes
10%

Landuse Mapping / Cartographies
de l'occupation des sols

9%
Environment / Environnement
12%
Hydrology / Hydrologie
9% Forestry / Foresterie
Geology - on shore / Géologie - sur 5%
terre Geology - off shore / Géologie
8% offshore
2%
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Ice / Water Discrimination
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Arkett et al, 2008
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Canadienne

Agency

Polarization

Duck, NC ‘
FQ4, May 5, 2008 (subscen
R(HH) + G(VH) + B(VV)

VV polarization provides ocean surface information.
HV polarization provides good discrimination between
surface (ocean) and volume scattering (land).
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RADARSAT-1 Fine
January 8, 1996
Singapore harbour

Typical Vessel

RADARSAT-2 UltraFine, January 8, 2008
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Ship Position 4.81H, 48.25E

Sirius Star

RADARSAT-2 Spotlight

Dec 19, 2008 15:09:45 UTC
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c E g s RADARSAT Constellation Mission (RCM)
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» Follow on to the RADARSAT-2 program
»Evolution toward wider operational use and
higher reliability
»Provide increased coverage with daily revisit
of Canada and daily access to 90% of the world
»Canadian Government owned and operated

Three satellites with a potential of six

Minimum daily coverage of Canadian waters and
regular land coverage

Data analyzed in near real time for operational
applications

4-day Coherent Change Detection using SAR
interferometry in between satellite

Dual polarization data capability, with experimental
quad pol
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| 2009 | 2011 |

M Master Schedule

2010 2012 2013 | 2014 | 2015 2016
3 months of float
for Launch #1 LEOP1
Phase B Phase C Phase D1 \ 0—(4 mo.)
I (16 months) I (22 months) I Build (15 months) | AIT (12 months) = I
for Launch #2 LEOP2
0 (4 mo.)
| D2  Build (15 months) | AIT (12 months) B
! -
for Launch #3 LEOP3
2 months of
, (@mo)
I D3 Build (15 months) | AIT (12 months)
Mission Level and Space / '
Segment Milestones — !
A A A A A A
M\sslonA Mission PDR] Mission CDR MPAR1 CCR1 MPAR2 CCR2 MPAR3 CCR3 ) Constellation
SRR CCR
TSR / / / /
N A D A A A A 2 A iy A
SA Payload Bus Bus Payload Payload Payload Payload Payload Payload Payload
s pace PDR PDR CDR CDR Subsystem ARs Module ARL Subsystem AR Module AR2 Subsystem ARs  ModUIe ARS
egment SRR
’ ! A A
QA % Bus Bus Module Bus Bus Module
Subsystem ARs AR1 Subsystem ARs AR2

Payload Subsystem PDRs
- SAR Instrument PDR

Payload Subsystem CDRs
- SAR Instrument CDR

- XDLS PDR - XDLS CDR
-PLCUPDR - PLCU CDR

- Antenna PDR - SAR Antenna CDR

- Central Electronics PDR - Payload Software CDR
- PDU PDR

- Central Electronics CDR
- PDU CDR

- Tile Controller CDR

- T/R Module CDR

- Tile Controller PDR
- T/R Module PDR

Bus Subsystem PDRs

- Propulsion PDR Bus Subsystem CDRs

Spacecraft 1

Spacecraft 2

Spacecraft 3

Agence spatiale
Canadienne

Canadian Space
Agency

L |

- Bus PCU PDR - Propulsion CDR
- Bus Structure PDR - Bus PCU CDR
- Bus ADCS CDR
- Bus Structure CDR
- Bus Software CDR
Ground Segment (GS) Milestones
GS SRR GS SDR GS PDR GS CDR1L GS CDR2 GSFAR1] GS FAR2 GSFAR3
A ZXA ZXA % ZXA % QA Legend Ground Segment Reviews
GS Subsystem  GS Subsystem __SC Control and Remaining GS 3S Subsystem GS Subsystem GS Subsystem GS SDR  Ground Segment System Design Review
kick-off SRRs S‘m”'a“;,’ DS;:SVS‘em Subsystem PDRs ~ CDRs FATS OSATs Mission and Space Segment Reviews GSFAT  Ground Segment Factory Acceptance Test
SRR System Requirements Review GS OSAT Ground Segment On-site Acceptance Test
. . TSR Trade Study Review GS FAR  Ground Segment Final Acceptance Review
Operations Segment Milestones GS SDR  Ground Segment System Design Review
PDR Preliminary Design Review Operations Segment Reviews
OPR OVRR OVR ORR-L CDR Critical Design Review ) OPR Operat!ons Playnin_g Revievy )
X o SSAR Subsystem Acceptance Review OVRR Operations Validation Readiness Review
Ope::lo?lshDeh\A/eIO_pmirgs 'e‘;'ﬁ""edB ORR-2 and -3 are in Phases D2 MPAR Mission Preliminary Acceptance Review ~ OVR Operations Validation Review
:ié)Msl;loneCl:;;S::r;’haselg ase and D3 (not shown for clarity) CCR Commissioning Complete Review ORR Operations Readiness Review
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CE®S

SCISAT Program Status (1)

» Launched in August 2003, SCISAT
satellite measures numerous trace gases,
thin clouds and aerosols in the
stratosphere, thereby enabling a more
comprehensive understanding of the
several chemical processes that play a role
In stratospheric ozone depletion

» Recently CSA has approved continuation
of SCISAT operation for three more years
(until March 31, 2012)

SCISAT
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CSA ASC

csgs SCISAT Program Status (2)

» Capacity to receive science data was augmented from 1.1
GB (GBytes) to 2.9 GB per day by employing two
Canadian stations and those of US and European partners

» In last fiscal year alone, i.e., for the period: Apr. 1, 2008 —
Mar. 31, 2009, amount of science data collected was more

than 950 GB

» Data routinely being provided to the science team.
Intensive data analyses by scientists have produced a
number of new results that have been disseminated at
International scientific conferences and through the
publication of peer-reviewed scientific papers
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