11-03-1997 6:45pPM

i
i
[
|
I

FROM MARINE APPLICATIONS 301 76358020

Near Real-Time RADARSAT Data System for

! NOAA CoastWa

i

tch Applications

William Y. Tseng ', William G. Pichel L Antomy K. Liv®. Pablo Clemente-Colén’,

George A| - Leshkevich’, Son V. Nghiem®, Ronaid Kwok’, and Robert

N. Stope’

'NOAA/National Envj ronmental Satellice, Data, and Information Service, Washington D.C.. 20233, USA

Tel: (30
*NASA/Goddat3 Space Flight Center,
"NOAA /Gres . Lakes Environmental

) 763-8142, Pax: (301) 899-9

196, E-Mail: wiseng @nesdis.noaa.gov

Oceans and Ice Branch, Greenbelt, MD 20770, USA
Rescarch Laboratory, Ann Arbor, MI 43105, USA

‘e Propulsicn Lab; Jratary, Center for Space Microelectronics Technology, Pasadena, CA 91 109, USA

|

Qeanic and  Atmospheric
patizership with omer U.S.
Government  agencies hag augmemed existing  sarellite
reception and processing facilities] at the Alaska SAR Facility
(ASF) 0 provide near real-ume {ccess © synthetic apesture
rader (SAR) data for U.S. | Government Operational
applications, Access is avajlable sor RADARSAT SAR data
acquired by the ASF in Fair . Alaska, by the Cansdian
readowt stations in Gatinesy, ebec and Prince Alben,
Saskatchewan, and by the Naorv egilan station in Tronso.
Qualified user access o thes: datd is provided by the NOAA
Saiellile Active Archive (SAA). A major user of SAR data in
NOAA is the CoastWaich prc gram! This paper will provide an
inroduction of tis near real-tim¢ RADARSAT data system
and some preliminary results of th: use of RADARSAT data
for ocean applications. !

Abstract The Natonul
Administration (NOAA) in

INTRCDUC! ION

Curremt remote sensors aboard he US. civilian weather
satellite systemn do not provide all the ocean measurements
required by the U.S, operational anl research commumities. In
order w remedy this sitmtion in a cost effective mannper,
NOAA's National Eaviroameat:l  Samellire, Data, and
Information Service (NES:DIS); has  been developing
interagency and international agrements apd data access
SYsterms 0 obtain dam and products from Department of
Defense (DoD) and foreign saellies. This activity is being
coordinated and funded by th: NO.‘;A Satellite Ocean Remote
Sensing (NSORS) project widsin NESDIS.

[

The NOAA CoastWarch program J as the objective of making
satellite data and in-sim duia fm NOAA emvirommental
satellites and buoys avaijable 1o { Federal, state, and local
marine scienlists and coastal resoirce mangers for decision
making. The NSORS project has the goal of providing not
only NOAA satellite data, but also;‘ mon-NCAA satellite dara,
swch as RADARSAT SAR cata, t> qualified users jq mnany
participating  Governmenral ajencies  and  research
organizations.  SAR instrunems bave very diversified
applicatons, such as ice and oast| ocean monitoring, vessel
surveillance, cartography and jand i, as well as applications
m geology, hydrology, agn'culm‘% 3, and foresry. SAR
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operational
and day or

Isuments  are particularly wseful for
applications. since they operate through clouds

night

NOAA, in partnership with the US. Navy through the U.S.
Nauoml Ice Cemer (NIC), has been comstructing a system
which allows operatonal access to SAR imagery from the
Canadian Space Agency RADARSAT satellite, Building on
existing ground acquisition stations, NOAA and the Navy have
co-furded processing. comnmmications, dam storage and
display sysiem enhancements in order to
Governmen: with these data in near real-time.
major users of this system will be the NIC and NOAA
CoastWarch; however, other Goverament agencies, such as the
Department of Agriculture and U1.S. Coast Guard, will also be
assessing the operational utility of SAR imagery.

The goals of the NOAA/Navy operational RADARSAT data
system, efforts are to: (1) implement a near real-time
processing, delivery, and access system for SAR imagery from
RADARSAT for NIC, NOAA, and other US. Government
operational agencies, (2) develop SAR workstation software
for image display and product generation for wse in an
Operational envitomment, (3) demwnswate and operagonally
implement practical applications of SAR imagery, and (4)
experiment with the data fusion of SAR, ocean color, and
thermaj and visible imagery [1}.

In order to apply SAR dam to ocean research and
applicaions, NOAA is cooperating with ocean and ice
sciemists of the Natiopal Aeronautics
Adminisration (NASA) Goddard Space Flight Centes
(GSFC). and the Jet Propulsion Laboratory (JPL). Cooperatve
projects include coastal ocean Tesearch, wavelet software
development and applications to oceans, and exploraton of
algorithms for seaflake ice cover mapping, classification, and
monitoring.  Examples of mesoscale feanre mapping and
tacking are demonstrated in this paper using 3 (wo-
dimensional wavelet techoique developed by NASA. The
development of the wavelet softwaze [2] ts sdll in the research
phase, but the goal is w ransfer the technique imo an
operational emviromment An example of lake ice cover
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classification and mapping vsipg ’iADARSAT SAR daa will
aiso be demonstrated.
|
SYSTEM DES( RIPTION
RADARSAT is equipped with arf advapced SAR Operatipg at
a single microwave frequency, Ciband (5.3 Ghe frequency or
5.6 cm wavelength). RADARSAIT ransrits its microwave
evergy in horizontal orienmt.on ard the energy that reterns to
IS Sensor is capumed using 1> Same polarization (HH
polarization system). There are even image sizes, termed
beam modes, ranging from Find (50x50 km coverage) to
ScanSAR Wide (500x500 hnrjwerage), with resoluions
ranging from 10 m to 100 m, mcpq’:dvely.
|

will be acquired and processed {rm imagery principally a
three  acquisition stations: (1), Fairbanks, Alagka, @
Gatineau, Quebec, and (3) T-omsq. Norway. Some other data

(processed in Fairbanks). D:ta obl1ined via the on-board tape
Iecorder, normally acquired by Galineau, will be processed in
Canada or sent via courier te Fair{ anks for processing.  SAR
imagery then is forwarded eleq Tonically from the three
processing cemters to either e NOAA Satellite Active
Archive or the NIC, '
|

The primary acquisition swation For US. users of near real-
time SAR imagery is the ASE kﬁsared at the Uhniversicy of
Alaska Fairbanks (UAF), spcmsore by NASA, with software
1 Da are acquired by the
(RGS), and processed by
either the Alaska SAR Proceusor (/\SP), which is 2 bardware
SAR processor. or the ScanSAR P ocessor (SSP), which is a
software SAR processor Tuniing 4n three 8-node TBM SP-2
conputers. The fill-system - {am at ASF iy 58 mimges of
Standard Mode and 51 mimpes of S:anSAR data per day. The
images formed from the processors are then sent to the
Management Syt :myData Archive and
Dismibution System (IMS/DADS) | which  forms the normal
user imerface. Then the ear real-fme data are sem
automatically to the Advanced }anh Observing Satellite
(ADEOS) Data Stripper where dia are ransmirted over a
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Figate 1. Architectre and Data Flow of the Operational Near
Real-Time RADARSAT Darta System

mail when imagery arrives, and is ready for downloading over
the Internet. The daw will be on-line in SAA for 2 week, then
written 10 8 mm tape for longer-term storage. In Phase I of the
SAA SAR system, ycheduled for implementation by the end of
1997, imagery will be stored on near-lipe robotic tape storage
8o that users can access them elecronically for up 10 a year.
Iaagery will be mainained on tape for about three years by
the NOAA National Climaic Data Center ANCDC).

NOAA COASTWATCH APPLICATIONS
We have included bhepe two RADARSAT images as

higher skin sea surface temperatwre (the presence of oil spills
needs o be confirmed by ground truth). In previous sodies,
under favorable oceanic aod atmospheric conditions, the
spilled oil was indicated by higher IR skin temperamyre than
the surrounding watar during daytime[3], and wag revealed as

areas of apen water, new lake ice, and snow ice have been
identified [4].
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Figure2. RADARSAT S$c21SAR Namow image, taken on
February 26, 1997, showing oil® spills along the coast of
Uruguay at the mouth of the Rio de; 3 Plawa

(Copyright CSA, 1997) [

!

Qumrendy, within NOAA ColstWawh the following
applications of SAR data have bei;n or will he agsessed for
operational  utility aed feasibllity: (1) sea/lake ice
applicatons, (2) fishery enorcerent and applications, (3)
ocean mesoscale feature detectios, (4) wind and wave
measurements, and (5) coastal ha,J-'ards. Those CoastWaich
sites participating in SAR swdies :;re: the Anchorage Weather
Service Forecast Office, the Great Lakes Envirommental
Research Laboratory, and the Natonal Marine Fisheries
Service Laboratories at Narruganseet and at the Stennis Space
Center. :
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Figre 3. RADARSAT ScanSAR Namrow image, taken on
March 16, 1996, showing open ice, new lake ice, and snow
ice in Western Eake Superior (Copyright CSA, 1996)
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