RADARSAT: A CaNADI AN AND GLOBAL SUCCESS

It is wth great pride that | introduce the Second Anua
RADARSAT Rwview of what is truy a Ginadian and gl obal
success story. Snce its launch in Novenber 1995,
RADARSAT has brougt this country tothe forefront in Earth
observation, ddivering vaudde data to a gowng list of
diets in indstry, governnents, universities and research
organi zations the vorld over.

Through the proficient narketing ef forts by RADARSAT
International (R3) of Rchnond, British @l unbia conmer -
cial sales of RADARSAT data continue to growboth in terns

of the anount of revenues bei ng generated and the nunier Massage from

of users vorldwide. Unhder the expertise of the Qinada W. M (Mc) Bvans

Gentre for Renote Sensing (GRS, the technol ogy is bei ng

applied quicker, at |ovwer costs and innore areas. And under Presi dent ,

the direction of Satellite Qoerations at the Qinadian Space Canadi an Space Agency

Agercy (G, the satelite is producing resuts that are
bei ng recogni zed and sought international ly.

fs an integra part of the Sace perations Sector of the
CSA, the RADARSAT programsupports the Agency s over -
all coomtnent to lead the devel opnent and application of
space know edge for the benefit of CGanadians and hunanity.
The achi evenents of the past two years of RADARSAT oper -
ations exenplify this coomtnent to advancing cost-ef fec-
tive, state-of-the-art space techndogies. FRuthernore, they
saidify the foundation upon whi ch a successor, RADARSAT
I, wil behult apqgect that reresents a key nilestone in
the transition of Earth observation prograns from govern-
nent to the private sector in Ganada

As you read this Second Annual RADARSAT Review, yau
wll see how RADARSAT is being put to work  nanagi ng
our natura resources, nonitoring our environnent, assisting
in disaster mtigation, pronoting val ue-added products and
services, and setting standards in the know edge-based
industry. You wil al so understand why this Ganadi an- nade
space technol ogy has becone one of the world s greatest
assets inthe fidd of renate sensing
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YEAR 2 BRI NGS OUTSTANDI NG RESULTS

Ater two years of successful operation, RADARSAT is performing better than ever. This past year vas highlight -
ed by unprecedented acconpl i shnents fromthe first conpl ete coverage of the Antarctic and the Earth s lad-
nass to the continued superb perfornance of the satellite and its operators.

RADARSAT has supplied what 13 other satellites coud not coverage of the wol e of Atarctica Data fromthe
Attarctic Mpping Mssion is helping scientists around the vorld to better understand and protect this environ-
nent al | y-sensi tive resource wii ch houses 70 percent of the world s fresh vater. The mission al so yi el ded a tech-
noogica first for any Earth observation satellite the flawess ratati on of RADMRSAT fromits nornal right-1ooki ng
aietationto aleft-looking arientaion and the subsequent returntoits arignd position

The Background Mssion al so achi eved a key ml estone: conpl ete coverage of the world s cotinents, continental
shel ves and polar caps in just 20 nonths into RADARSAT s program The resul ting unique archive of ScanSAR
inagery of fers RADARSAT users unparal | €l ed opportunities to obtain inages of any landnass in the vorld, elim
inating the need to programor reserve tine on the satelite

Within the last tw years, the range of RMDARGAT- based
products and applications has expanded thanks in large
part to the denonstrated success of application and product
devel opnent projects jointly undertaken by CAand its pro-

I\/Essage from gram partners. Poducts such as digita €l evation nodd s,
Rol f Manen nosai cs, orthorectified inagery and optical/radar nerged

data sets are used to plan wreless tel econmuni cations,
Drector General, search for ol and gas, create new naps, route ships, noni -
Space (perati ons tor floods, and update forest invertories.

Unatched flexibility, fast data ddivery, ad proven rdiaili -
ty are hallnarks of the RADARSAT system GCapable of
acquiring large vol unes of data, RADARSATis saving diets
tinge, noney and resources as a practical tod for use in
strategic and tactical support in energency situations and
routine operations aike. These ponerful capabilities, coupled
with RADARSATs gowng network of distributors and
receiving stations, translate into an outstandi ng conpet ence
insaisfying the infornati on needs of hundreds of organi za-
tions vorl dw de.

The RADARSAT programrepresents an inpressive feat of
international, national and provincia governnent and private
industry collaboration, ensuring that Ginada and the vorld
fuly edadt the sadlite s nany features. Bilding on this
part nership, the RADARSAT programof fers Ganadi ans | ead-
i ng-edge opportunities in creating new high technol ogy j obs,
generating revenues, developing a vibrant val ue-added
industry, and exporting CGanadian expertise and services
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STRENGTH IN PARTNERSHI P

The RADARSAT program exenplifies how donestic and
international partnerships benefit Ginadians and the vorld.
Industry, governnent and the scientific conmunity in Ginada
and abroad have contributed funding, expertise and hunan
resources to build, launch, operate and commercialize
RADARSAT, theverld s nost advanced operational | y-orient -
ed synthetic aperture radar (SR satdlite.

Designed and built in Ganada by a team of 30 conpani es
fromacross the country, RADARSAT is owned and operated
by the Ganadian Sace Agency (C3A). Fomits headquar -
ters in Sint-Hibert, Qbec, Ginada, C3A controls the
satellite in orbit and nanages its ground systens. C3A al so
funds various prograns to pronote RADARSAT data for use
incommercial and scientific appications.

The CGanada CGentre for Renote Sensing (QCRS), part of
Natural Resources Canada, operates the two RADARSAT
receiving stations located in Gitineau, Qibec and Frince
A bert, Saskatchewan. QORS oversees the reception,
recording and archiving of RADARSAT data, and conducts

applications research. Based in Qtawa, Qtario, GRS is The RADARSAT Rogram in al its
highy respected for its 25year history of achievenents in aspects is being nanaged by the
renote sensing. Stelite Qperations Drectorate of the

Canadi an Space Agency. D. Eward
The provinces of Qubec, Qtario, Bitish Glunbia and Langham Drector of Stellite
Saskat chewan contributed funding for RADARSAT s con- (perations noted that the operational
struction. Aberta, Mnitoba, New Brunswck, Nova Sotia success of RADARSAT around the
and Prince Edvard Island have pre-purchased data. vorld has been largely due to the team

approach anong the program partners.
Avorld leader in providing infornation sol utions fromspace,
RADARSAT International (R3) processes, narkets and dis-
tributes the RADARSAT data. Based in Rchnond, British
@l unbia, R works closely wth CSAin signing up interna-
tional network stations and participating wth CA and GRS
in applications devel opnent and user education prograns.
R s consortium of investors includes Spar Aerospace
Limted, MicDonald Dettwler and Associates Limted, GM
LBV Linted, and Lockheed Mrtin Astronautics al |ead-
ers in space technology. A pat o a hlaterd program
RADARSAT wvas | aunched by the Lhited Sates, through the
National Aeronautics and Soace Adninistration (NASA) and
the National Qeanic and Atnospheric Adnministration
(NYY), inreturn for data and two napping nissi ons over

Atarctica
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‘ARCTI & |\/|APPl NG I\/I| SSI

To create this 3D perspective of Ross

Island in Antarctica, RADARSAT
Extended Hgh 4 data was draped over
a [EM and false coloured. With its
3,74 netre elevation, Munt Bebus is
clearly visible. The MMrdo Gound
Saion is locaed a the togp o the
islads penimsua, left of the Beos
gacia tongue that extends into
MMirdo Sound. The tip of the Ross |ce
Sdf istothelet o theidad

RADARSAT data ' Canadian Space Agency 1997. Recei ved
and processed by the Aaska SAR Facility. Rerspective pre-
pared by the Brd Polar Research Gnter of Qio Sate
Ui versity. Project sponsored by NASA

The Antarctic 1 Mipping Mssion (AWM enbodi es the best
of RADARSAT: advanced viewng capabilities, high stan-
dards of operational perfornance, internationa partnerships,
and furthering our understanding of the Earth.

The AWM s singda acconplishnent in providng the first,
high resoution, snapshot radar coverage of the entire
Atarctic continent iswthout precedent. The first nappi ng of
Antarctica by RADARSAT is now conplete, and it has been
a resoundi ng success, far exceedi ng ny expectations both in
conpl eteness of coverage and in quality and infornation
cotent of the inages, said Or. Robert Thonas, NASAs
Soace Program Manager for Pol ar Research.

The AM al so represents a technol ogical first in the execu-
tion of the yaw nanoeure of an Earth observation space-
craft. Sarting on Septenber 9, 1997, the three-day nanoeu-
wereoaiened the satelite 180 degrees fromits usud right-
I ooking node to a | eft-1 ooki ng node, al | owng RADARSAT to
inage to the left of the satelite track and cover the Suth
Re

The entry nanoeuvre and conmiSsi oni ng activities were suc-
cessfully executed in less tine than envisioned, enading
CA to extend the inaging activities. As a resut,
RADARSAT acquired a total of 8,000 Sandard and
Ext ended H gh beamnode i nages 2,000 nore than orig-
inally planned. Dwring this period, routine conmercial opera-
tions a so conti nued.

Sonificant use of the onboard tape recorder was nade dur -
ing the mssion. During peak periods, an average of 12 play-
backs were nade each day, an exceptiona 400 percent
increase over the usual three to four playbacks per day. The
additional playbacks were downlinked to the Aaska SAR
Facility (ASH) in Fairbanks, Aaska and the MMirdo G ound
SaioninAtarctica

With the conpletion of the interferonetric acquisitions for the
Background Mssion on ctober 20, 1997, C3A returned the
satellite to its nornal right-looking inaging node. Routine
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operations subsequently resuned on Crtober 29, 1997
five ful days ahead of schedu e.

Gvernnents and scientists worldwde wll use this unique
data set in nanaging and protecting Antarctica in accor -
dance wth the Atarctic Treaty System (hanges in this
enornous reservoir of fresh water drectly influence vorld
sea levels and goba clinate. The data wll help in exanmn-
ing fa thefirst ting the ef fects o dinmstdogcd, dacidog -
cal, gedogica, and hunan activity processes on the
Atarctic. The inval uabl e radar inage of Earth s geographi c
Sout h Pol e from RADARSAT shows an unexpect ed conpl ex
structure over what was previously believed to be the nearly
festureless East Atarctic lce Seet, sad O. Kenneth
Jezek, Drector of the Byrd Polar Research Genter at Qhio
Sae Lhiversity. AS- and the US National Show and Ice
Dota Gter wil distribute the find products to the Anerican
sci ence conmunity wiile RS wll of fer the data to conmer -
dd diets

With the data processi ng conpl eted by ASS, sdetists a the
Byrd Pol ar Research Genter are now constructing a high res-
ouiondgta nesaic of the ice sheet and the exposed por -
tions o the cotinent. To be conpl eted by Septenber 1999,
the nasaic wll revea a newleve of detail on the surface
formand features of the ice sheet. Mreover, it wil syfdy a
signficant anoutt of data to help scientists understand the
inpact of any Antarctic changes on global clinate change,
according to Ir. Robert Rice Drectar, Mssion to Ranet
Barth Program@ fice at NASA Goddard Soace Hight CGenter.

The AMfulfills a coomitnent negotiated by the CGAwth
NASA and NOAA In return for launching RADARSAT in
1995, Ganada agreed to execute tw ce the yaw nanoeuvr e
to nap Antarctica i n RADARSAT s five-year nission and pro-
vide the Uhited Sates wth SARon-tine. Anulti-partner pro-
ject, AM participants included CSA NASA NOMA RS
RS, Jet Ropusion Laboratory, Byrd Polar Research Genter
of io Sate Uhiversity, ASS, and Vexcel Qxrporation.

Thi s high resol uti on RADARSAT nosai ¢
o Atacticareeds, fo the first ting
the existence of the East Atarctic ice
streans enornous rivers of ice drain-
ing east to west into the FHIchner Ronne
lce Shelf. This new view aso shows
the nargin of the ice sheet, providng a
critical benchnark for gauging clinate
change in Attarctica

RADARSAT data ' Canadian Space Agency 1997. Received
and processed by the Alaska SAR Facility. Msaic prepared by
the Brd Polar Research Genter of io Sate Lhiversity.
Proj ect sponsored by NASA
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RADARSAT s ScanSAR beam node
covers areas as large as 500 x 500 km
for synoptic or regional overviews. The
woae o lcdadis cggured inths sin-
gle ScanSAR Wde inage. The capita
cty Reykjavik (bottom left), the Nid
Alatic Rdge (rigt hdf o inage) , M.
Hkla (bottom centre), and the
Vangokul lce Gp (rigt cetre) ae

RADARSAT data ' Canadi an Space Agency 1997. Recei ved
by the Ganada Centre for Renote Sensing. Processed and di s-
tributed by RADARSAT International. Enhanced by the
Canadi an Space Agency.

The RADARSAT Background Mssion continues to achi eve
sone exciting firsts. Just 20 nonths into its program
RADARSAT has provided the first conpl ete SAR coverage of
the varld s continents, continental shelves and polar caps in
various seasons. As well, sone islands and their surroundi ng
oceanographi ¢ features have been inaged for the first tine

This unrival led acconplishnent is supplying a vast bank of
data early in RADARSAT slifeting adisthefirst stepincre-
ating an archive of global miti-node and nul ti-season AR
data for use in denonstrating RADARSAT s scietific ad
conmercial applications. Initiated in 1996, the Background
Mssion utilizes RADARSATs SAR inaging tine after data
requests fromcustoners have been net.

N aher sadlite offers the coverage of RADARSAT s
ScanSAR beam node. Wth its 500 kilonetre wde swath
and 100 netre resol ution, ScanSAR W de B beam node was
selected to establish the archive because it coud quickly
obtain conpl ete coverage of the Earth. Mreover, ScanSAR
provi des a good contrast of terrestria vegetation and surface
phenonena.

Qwerage of the world s |andnass was achi eved by down-
linking the SanS™ R data in red tine to groud facilities in
Ganada, the Lhited Sates, Norway, the Lhited K ngdom
and Sngapore, and by using the onboard tape recorder
where such facilities were unavailabdle. For the sake of uni -
formty, only RADARSAT s descendi ng pass was used. A so,
a mninumof 15 to 20 percent overlap between adj acent
passes was general |y nai ntai ned.

The Background Mission is aso supplying a global stereo
data set of the verld s landnass in a unique vay: by using
tvodfferent incident angl es through two i nagi ng beans. To
date, nearly 75 percent of North Awrica and Western
Europe has been covered wth Sandard beamnodes 7 and
2 for stereo-pairing. Wen these beampairs are conti ned,
they provide the convergent angles suitable for napping a
wde range of terrain conditions. Grtographers and val ue-
added conpanies dike are finding this data set useful in pro-
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ducing naps, digital nap products and digital el evation nod-
el's ((Bw%).

To take advantage of the viewng opportunities that the AWM
presented, a suppl enental Background Mssion was inpl e-
nented to inage geol ogical structures and other ground tar -
gets froma direction exactly opposite to the one dbotained in
the nornal right-l1ooking node of operations. Regions from
around the world, excluding the Attarctic, were selected
based on their inportance for geoscience applications, and
the availability of resources after the fufilnent of the AWM
requi renents.

Sandard 4 beam node was used to nininmze the |ayover
and excessive shadowng in these areas of pronounced
topographic relief. Wsing the sane beam the regions were
revisited after RADARSAT vas returned to its nornal right-
| ooki ng i nagi ng node. The two exact opposite | ook direction
data sets can now be examned for textural enhancenent of
ground targets.

Inaddition, interferonetric data vas cdlected of over 50 per -
cent of the Atarctic cotinent. Qllecting such a large
anount of this type of data was nade possible by an early
start of the AMand extending the inaging period beyond
RADARSAT s 24-day repeat cycle. This data wll provide
val uabl e infornation on relief features and on the novenent
o the ice sheet.

Grrent Background Mssion activities are as fo | ovs:

- Data colection is under way using beam pairs and
ascending and descendi ng passes for both sane- and
opposite-side stereo views of high relief regions, ad
oposite-side stereo vievs of low reief regos o the
South Anerican continent.

- Sandard 5 beam node coverage of the world s oceanic
islands is 60 percent conpl eted.

- SanSAR (Narrow B) coverage of North Anerica is being
acquired wth rea-tine domlink to the three North
Anerican data reception facilities.

Wsing its onboard tape recorder (R,
RADARSAT can store inages when
goud receiving facilities are uavail -
able o nonrexistent. This inage of
Kerguelen Island, located in the south-
ern Indian Gean, was acquired using
the BR Wth its QX lofidd the
islandis anided place for clinate non-
itoring. VWMen conpared to other naps
and published estinates, the icefidd
nargins highligtted in this inage ind -
cate an ice area loss of nearly 20 per -
cent since the early 1970s.

RADARSAT data ' Canadi an Space Agency 1997. Recei ved
by the Ganada CGentre for Renote Sensing. Processed and dis-
tributed by RADARSAT International. Enhanced by the
Canadi an Space Agency.
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The Satellite (perations Drectorate
conmuni cates wth the growng world-
w de network of RADARSAT rece ving
stations to ensure client requests are

RADARSAT has fulfilled nore than 18,000 requests for acquisi -
tions inits secod ful year in operation far atad o 0,20
since April 1996. An estinated 68,000 ninutes of data in over
12,500 orhits has been acquired si nce RADARSAT s Novenber
1995 | aunch.

A the heart of these exciting nilestones is the Nission
Managenent O fice (M) operated by CSAs Stdlite
(perations Orectorate. Based in CSA headquarters (Saint-
Hibert, Quzbec, Canada), the MWD oversees the day-to-day
operations of the RADARSAT system It also naintains close
comuni cations wth RADARSAT s two Ganadian and a grow
ing nunber of internationd recelving stations and five order
desks, and nonitors and naintai ns i nage qual ity and standards
of the Ganadian Data Processing Facility and other network
processors. In addition, the MMDinpl enents data policy and
nanages the expansion of the systemto neet evolving client
requi renent s.

Sa fed seven days a week, the MMD accepts non-conflicting
planning reguests as late as 53 hours before acquisition, and
dfers a last mnute energency request service for quaified
acqui sitions. This neans requests can be accepted for pl anning
wp to 2 hous before acquisition by the satelite Average
SystemPerfornance (A3Y) is 95 percent, naintaining the ser-
vice levd fromlast year. The AP is the percentage of pl anned
requests successfully executed by the satellite and recei ved at
the ground station.

RADARSAT s onboard tape recorder (R plays acritica rde
in satisfying user requests for data (RADAMRSAT is equi pped
wth two (BRs, however, olyoeisuweda atine) Infact, the
@Ris rouiney used for playbacks up to four tines a day, ad
during the AM an average of 12 pl aybacks were nade each
day during peak periods. To ensure both (B renain in good
vworking order, the recorders are swtched every six nonths.
Respondi ng to an estinat ed 520 i nagi ng requests each nont h,
the BR acquires an average of 17 inages every day.

RADARSAT s Sandard (Sl to S7) beam nodes, Wde (W to
V8) beam nodes, H ne beam nodes including 10 shifted H ne
(FINto F5F) beamnodes and the Extended Low 1 (H.1) beam
node were calibrated before the AWM None of RADARSAT s
beans has ever drifted out of calibration, even after the AM
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antadestaility of the SRirstruent inligt o thesadlite s
tvo ratati ons.

| nprovenents to the MMD Data Base Managenent planni ng
system the swath planner, and the order desk system have
increased the ef ficiency and ease by which data acquisitions
can be ordered and planned. For exanple, ground track drift
plots are nowprovided veekly toaid in planning interferonatric
data sets, and a duplicate database has been added, resulting
inbetter access by the order desks for tracking orders and con-
ducting catal ogue searches.

The satellite contrd teamof the Satellite Qerations Drectorate
undertook extensive preparations, including sinmlations and
rehearsal s, to ensure the successful conduct of the AMM Tests
of the failed Shand transmitter and the failed horizon scanner
denonstrated their suitability as backup units in case the prine
uits faled duing the criticd Atarctic re-orientation nanoeu-
wres. Anewversion of the attitude contrd softvare vas acti -
vaed toinwove the satdlite s generd availability and prepare
RADARSAT for the AM This ef fort was clearly successfu as
the nost recent outage, which occurred near the end of the
AW lasted only 17 hours. onsequently, the AMre-orienta-
tion nanoeuvres were executed successfully and on tine.

Inearly 1998 anice stomcut of f the dectricd poer to CGA
headquarters. Athough backup generators ensured that com
nunications wth RADARSAT renained uninterrupted,
i nprovenents to the in-house pover systemw | be inpl enent -
ed in 1998 Mdfications are aso being nade to the overall
operational systemin readiness for the year 2000, and exten-
sive end-to-end tests are planned for late next year.

Data receiving and handling enhancenents are bei ng nade at
the tw Gradian receiving stations, located in Gitineay,
Qec and Prince A bert, Saskatchewan. For exanpl e, C3As
satellite contra teamand the GRS are investigating the use of
a wde area network to transmt raw RADARSAT data from
Prince Abert to Gtineay, which wll boost the volune and
speed a which data is transmtted between the two stations. In
addition, upgrades to the archiving subsystens have been
inplenented at both stations. Qitside of Ginada, the AS cat -
al ogued 53, 328 RADARSAT frames, nostly fromthe Sandard
and ScanSAR beam nodes. Fromthese, ASF delivered data
products to NO¥y NASA and other clients on applications

A disastrous ice storm struck Eastern
CGanada in ealy 1998 Three
RADARSAT i nages were used to create
this inage product of the Nontr@,
Qubec area: a Hne inage acquired on
January 20th centres on the &-
Hacinthe - Ganby - &-Jean-sur-
Rchelieu region, a Sandard inage
acquired on January 19th shows the
southern half of Mntr@a  and
MntF@ie; and a ScanSAR inage
acquired on January 6th covers the
other tw areas. The storms inpact
shows up as light grey tones in hard-

RADARSAT data ' Canadian Space Agency 1998. Recei ved
by the Ganada Gentre for Renote Sensing. Processed and dis-
tributed by RADARSAT International. Prepared by the Service
des technloges reference spatide, Drection des rel evd,
Mnisttre des Ressources naturelles, Guvernenent du
Qubec.
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This is a Hne beamnode conposite of
Grnan, Mnitoba Feld variability can
be easily detected in sone of the agri -
cdtud fidds. To the rigt, the teran
becones nore rolling wth snal ler fields
and larger areas of trees.

RADARSAT data ' Canadi an Space Agency 1997. Recei ved by
the Ganada Centre for Renote Sensing (GORS). Processed and
distributed by RADARSAT International. Provided by GRS

RADARSAT Annual

For over 25 years, QORS has been providing renote sens-
ing expertise and resources to Ganadian and international
organi zations. As an integral partner in the RADARSAT pro-
gram QXS investigates potential applications and nan-
ages the inplenentation of the followng CSAfunded pro-
grans.

USER EDUCATI ON AND TRAI NI NG IN T1 ATI VE
(LEN)

Thanks to WEN, Gnadian industry is narketing educational
and training Earth ooservation naterias and services that are
hel ping users devel op the necessary skills to use RADARGAT
deta

Seven proects were conpleted in 1997, bringing the tota to 34
since the programwas forned in 1995. R ojects now under way
cover curriculum and workshop devel opnent, [esson plan
design, inagery interpretation, renote sensing workstation
coursevare and di stance | earni ng prograns.

Provincia academic organizations are interested in providing
products that wil enhance the adility of educators toincorporate
Earth observation wthin existing curricula Partnerships
between curricu um speciaists, subject area specidists, ad
between educational institutions and the val ue-added industry
are encouraged in the areas of curricul umdesign, nultinedia
authoring, and publi shing.

EARTH OBSERVATI ON PiLor PROJECTS
PrRoGRAM ( ECP3)

Lhder this program the operational use of Earth observation
data, especially from RADARSAT, is devel oped and pronoted
as an ef fective tool for resource nanagenent and envi ronnen-
td pratection Wth an enphasis on techno ogy transfer, ECP3
supports projects custonnzing existing products or services for
new narkets, and projects introducing new products and ser -
vices. The derived infornation nust be integrated as part of an
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end-to-end operational system

In 1997, 12 BEOP3-funded projects were conpl eted. These cov-
ered a diverse range of applications including energency flood
response, coastal napping, mneral exploration, forest invento-
ry, petroleum devel opnent, and navigation in iceinfested
vat ers. RADARSAT inagery vas used in eight prgects, oftenin
coni nati on wth other Earth dbservation satellite data. Virtdly
al of the prgects have been successful in neeting their techni -
cal objectives, and nany have | ed to newbusi ness opportunities
for the conpanies inva ved. @ the nine ongoing projects, seven
are utilizing RADARSAT data Applications include vegetation
classification, seaice andicebergtracking, land use nonitoring,
topographi ¢ nappi ng, forestry updating, and al gal bl comdetec-
tin

Inlate 1997, a Request for Rroposa was issued to industry to
propose new projects, and 19 conpani es from across Canada
responded. Proposed projects are in Ganada, Asia, South
Awerica, and the Lhited Sates, wth governnent agencies, pri-
vate sector firng and one Frst Ntions organization as clients.
Funding wll be decided in early 1998

EARTH OBSERVATI ON DATA SETS PROGRAM
( ECDS)

Established in 1996, the EIS program supplies RADARSAT
and other Earth observation data to Ganadi an researchers who
are devel oping applications-oriented products and infornation
extraction algorithns. The data is used to generate infornation
on surface hiophysical and geophysical features, prinarily of
Canada s landnass and coastal zone. G the 21 proposal s
received, 13 are active, tw are conpleted, and six are being
eval uat ed. RADARSAT-rel ated projects include nonitoring |and
use change, devel oping algorithns for data integration, nonitor -
ing wetland hydrol ogy, devdoping quatitetive tods for forest
napping, delineating anthropo ogical sites, and devel oping
agorithns for arge-scal e nosa ki ng.

Arecent addition to EXS is its schoarship program To date,
three applications focusing on graduate work in oceanography
a Gunadian universities have been received. These wll be

Thi s RADARSAT inage of part of the
Parana Rver [elta in Agentina was
acqui red using Sandard 1 beam node.
Note that the forest pataios (H ae
easily distinguished from the natura
wetland vegetation (W.

RADARSAT data ' Canadi an Space Agency 1997. Recei ved by
the CGanada Gentre for Remote Sensing (QCRS). Processed and
distributed by RADARSAT International. Provided by GRS
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reviewed in cooperation wth the Aliance for Mrine Renote

Sensing and co-sponsors in the CGanadian ast Quard and
This Sandard 5 beam node inage of Canada s Departnent of Fsheries.
Tierra Dl Fuego, Guileis being used in GLOBESAR 2
noni tori ng vegetation change and nan-
agrg farest activities. Very short prarie

grasslands (A cover nost of the area A three-year training and technology transfer project,
Short shrubs and bushes (B appear GobeSR 2 is developing radar expertise in 11 Llain
ligter in tone than the grasses. The Anerican countries. Participating countries include
lover portions of the inage are forest Agetina, Blivia, Bazil, Qile, Qonhia sta Rca
Honduras, Panama, Peru, UWuguay, ad Venezuel a. GRS
RADARSAT data ' Canadi an Space Ag_ency 1997. Received by nanaged, GobeSAR 2 is funded by the Canadi an
the Ganada Centre for Renote Sensing (GORS). Processed .
and distributed by RADARGAT Internetiondl. Frovided by International Devel opnent Agency (ADY and the
CCRs. International Devel opnent Research Gentre (10RD).

By the end of 1997, 148 RADARSAT inages were acquired
and del i vered to participating countries. Frocessing, interpre-
tation and results reporting are ongoing. National semnars
provide opportunities to neet and exchange infornation;
radar and techni cal workshops enhance the expertise of par -
ticipeting courtries.

The Md-Term QG obeSAR 2 Synposium will be held in
Crtagena, Qlonia, April 20- 24, 1998. It wll be hosted by
IGC (Instituto Geographico Augustin (odazzi), the
@l ontoi an coordinating institution. Thenes for the techni cal
programincl ude agricu ture, forestry, hydro ogy, ged ogy, i
oceans, and nappi ng.

M invitation to participate in the GobeSAR 2 Lhiversity
Rogramwvas recently sent to all universities in Gnada and
in those GobeSAR countries that expressed interest. This
programof joint research and exchange wll beginin 1998

CANADI AN EARTH OBSERVATI ON NETWORK
( CEONET)

Devel oped by GRS in 1997, CEONet is a cl eari nghouse for
Ginadi an and international suppliers of geospatial data and
rel ated services, including providers of RADARSAT data and
val ue-added products. Moreover, users anyhere in the
world can now access the CEONst Wb site to search the
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Key RADARSAT APPLI CATI ONS

New applications help drive the use of RADARSAT data
Sientists at GRS continue to devel op and denonstrate

new applications of

RADARSAT i nagery,

ad the tade

bel owhighlights just sone of the areas that they have inves-
tigated through the previously described prograns and ot her

GRS initiatives.

RADARSAT
Qui ckly Responds to Emergenci es

The RADARSAT operations team han-
dles enmergency requests for inagery
nearly every week.

The flooding of the Red Rver is a good
exanpl e of how RADARSAT provi ded
useful datain an energency situation. In
the spring of 1997, Mnitoba residents
faced one of the worst floods in
Ganadi an history. CSA AQRS, R9 and
conpani es speciadlizinginthe interpreta-
tion of RADARSAT inagery responded
quickly and supplied provincia govern-
net and mlitary officdds wth strategc
and tactical information. Typicdly,
RADARSAT data products were pro-
cessed in near-red tine (wthin tw to
four hours) to neet the requirenents for
up-to-date details on the advancing
vat ers.

RADARSAT went beyond show ng the
extent of the devastating floodvwaters. Its
inages and derived infornation prod-
ucts assisted athorities in the overdl
fl ood nanagenent operation, assessing
existing flood mtigation neasures and
in devel oping new nitigation neasures
to mninmze the inpact of future floods.

Because the flood began in the Lhited
Sates, the Federal BEwergency Mna-
genent Administration and the US
Any Qxrps of Engineers al so acquired
RADARSAT inagery to nonitor the
flood s progress fromNorth Dakota into
Manitoba. CSA has joined wth GRS
and RS to nake available a (D RM
that chronicles the 1997 Red R ver
Vdley flood ad the criticd rde
RADARSAT played in nonitoring and
responding to the disaster. See back
cover for contact infornation.
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S nce its launch i n Novenber 1995, RADARSAT continues to
attract commercia clients from around the world
RADARSAT International (R3), the Ganadian conpany
l'icensed by CSAto process, narket and distribute data from
RADARSAT, has nowsigned up 55 distributors in 41 coun-
tries wo deliver data products to nearly 400 users world-
w de.

Qonpl enenting this capabl e teamof distributors is a netvork
of internationd groud stations that ensures fast ddivery of
RADARSAT products and nai ntai ns high standards of data
gdity. A present, stations in Astraia Gina Japen,
Norway, S ngapore, and the Lhited K ngdom have signed
agreenents wth RI and CSA to recei ve RADARSAT data
Agreenents wth several other stations have al so been con-
cluded, and others are under devel opnent.

RADARSAT sal es increased by 123 percent in 1997 over the
previous year. Sdes in the first quarter of 1998 dso show
signs of continued strong growh. R3 is achieving an out -
stand ng 9 percent success rate in satisfying a client sfirg
choice of acquisitions. R pays royaties to CGA on sal es of
RADARSAT data. RS has aso paid $10 mllion to acquire
the Ganadian Data Processing Facility (Gatineau, Qbec),
and $1 mllion to upgrade its processor in Rchnond, Bitish
@l unbi a.

The RS -nanaged Canadian Data Processing Facility
processed approxi nately 9,374 scenes and delivered 1,540
products in near-rea tine fromApril 1, 1997 to Mrch 31,
1998. Responding to client needs, R is using the Internet
to inprove access to the RADARSAT archive and to deliver
nore and nore data products. In addition, R continues to
introduce new products and services includi ng RADARVGp
products, large area nmsai cs, an energency response sub-
scription service, and per kn2 pricing for large area cover -
age, nonitoring services and RADARSAT-derived DCE\V.

s part of its nandate to educate the internati onal user com
mnity, R3 works wth QRS CSA and the geonatics
industry to lead and sponsor radar workshops worldw de.
The conpany publishes award-w nning educati onal nateri -



als, and has formed a global network of RADARGAT
Resource Gentres to supply regional support and training.
Seven centres are now open in Australia, Ganada, China,
France, the Netherlands, Thailand, and the Uhited Sates.
The unique Wb-based training tool, wwwradarsatinac-
tion.com funded by LETI, RS and Geonatics International,
hel ps organi zati ons worl dw de adopt RADARSAT technol o-
gy, and attracts nore than 500 hits per day.

Leading conmercial applications include geol ogica explo-
ration (for ol, gas, and mneras), coastal zone nanagenen,
ice recomnaissance, naritine and terrestria surveillance,
disaster mitigation, land cover napping, and agricutura
nonitoring. Through prograns such as ADRQ RUP,
QG obeSAR and RODP (Radar Data Devel opnent Progran),
RS, incollaboration wth GRS and C3A continue to inves-
tigate exciting new commercial applications, such as
t el econmuni cati ons (Wrel ess network pl anning).

RS, CA and RS are forging partnerships wth the
Ganadi an and internati onal val ue-added i ndustry to neet the
diverse needs of RADARSAT cliets. Industry partners
include Alantis Sientific, npusult, Devel-Tech,
I nagel i nks, Internap Technol ogies, PA, Resource GS and
Inaging, and Vexcel QCxporation. In addition, R hes
endorsed six commercial inage processing software prod-
ucts that read and nani pul at e RADARSAT data

As a CGanadi an-hel d conpany, R3 has an expert staf f d ower
80 professional s dedi cated to pronoti ng the conmercial use
of RADARSAT data and generating revenues fromthe worl d-
wi de sales of RADARSAT products and services. Queradl,
RS estinates it has captured 12 percent of the worldwde
renote sensing nar ket a renarkabl e early achi evenent
vwhich is placing Ginada s RADARSAT a the vanguard of
the vorld s Earth observation i ndustry.

This RADARVp of Central America is
a new RADARSAT product recently
i ntroduced by RADARSAT Internationd
and Resource GS and Inaging (R3).
RADARVAps are pre-processed, cl oud-
free, black and white, 50 netre resd u-
tion, 1:250,000 scale indexed nap
sheets neasuring 1 degree latitude by
15 degree longitude. They are avail abl e
as besic o orthorectified products wth
standard cart ographi ¢ surround.

RADARSAT data ' Canadian Space Agency 1997. Received
by the Ganada Gentre for Renote Sensing. Processed and di s-
tributed by RADARSAT International. RADARVAp by R3.
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This lce Tracker inage product was
generated from two RADARSAT
ScanSAR Wde inages acquired sone
12 hours apart. The Tracker software
autonatically caculated the ice notion
vectars (yel low which represent the dis-
pl acenent of ice over the 12-hour peri -
od. These were then overlaid on the
later inage. This regomd view of the
novenent of ice helps ship operators

RADARSAT data ' Canadian Space Agency 1997. Recei ved
by the Ganada CGentre for Renote Sensing. Processed and dis-
tributed by RADARSAT International. Product gererated using
the ice tracking a gori thmdevel oped by Noetix Research Inc. at
the Ganadi an I ce Service.

. RADARSAT Annual
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(ne of the higgest users of RADARSAT data is the Ganadi an
lce Srvice (@9. GSrouindy delivers infornation on sea
ice conditions in Grnada s d fshore areas wthin a natter of
hours: RADARSAT ddata is received in red tine a the lce
Gntre (Qtawa, Otario) fromthe Ginadi an Dat a Processi ng
Fcility via a TL dgta teecomunicatios link A the lce
Gentre, inage products are generated and then delivered
electronicaly onboard to ship operators often wthin one
hour avita regquirenent to the safe routing of vesses in
potentia l'y hazardous conditions.

During 1997 alone, AS acquired nearly 3,000 franes of
RADARSAT data across the TL link. Fomthis data stream
as supplied 32,414 inmage products and 8,633 graphi cal
anal yses to nore than 300 clients. S products range from
ice adysis charts, inagettes, daly buletins, ice forecast
charts to seasonal outlooks. A5 QS s prinary source of data,
RADARSAT has saved S an estinated C6 - $7 mllion per
year in data acqui sition costs.

The Ganadian ast GQuard (G35 is a mgor AS client.
QG takes advantage of the broad geographi ¢ coverage and
frequent revisit capebilities o fered by RADARSAT s
ScanSAR node to design shipping routes and nanage the
depl oynent of i cebreakers.

dSisincreasingly turning to RADARSAT s higher resd ution
beamnodes to supply nore detail ed infornati on on snal | er
areas. FHne, Sandard and Wde beamnode data have been
used in proects such as the construction of the
nfederation Bidge between Prince Edward Island and
New Brunswck, at a new nine site at Vasey s Bay, adto
naritar al splls o f Newf oundl and.

Qher recent activities include the instdlation of an autonat -
ed tracking systemthat cacuates ice displacenents, the
eval uation of ice nation products, and the testing of a prato-
type sea ice classification system These wll enable @Sto
dfer afull suite of RADASAT anad ysis tod's to narine oper -
ators who need infornation quickly and reliably on ever-
changi ng sea i ce conditions.
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