ESA SP-565
June 2004

Proceedings of the Second Workshop

Coastal and Marine Applications
of SAR

8 — 12 September 2003
Svalbard, Norway

Sponsored by:

European Space Agency
Agence spatiale européenne



ii

Organizing Committee

Yves-Louis Desnos (ESA-ESRIN)

Johnny A. Johannessen (NERSC)

Chuck Luther (ONR)

William Pichel (NOAA)

Robert Shuchman (Altarum)

Per Erik Skrgvseth (Norwegian Space Centre)
Ann-Lisbeth Ruud (Norwegian Space Centre)

Scientific Committee

Bertrand Chapron (Ifremer)

Pablo Clemente-Colon (NOAA)
Jose Da Silva (University of Lisboa),
Mark Drinkwater (ESA)

Jochen Horstmann (GKSS)

Johnny A. Johannessen (NERSC)
Harald Johnsen (NORUT-IT)

Ian Robinson (SOC)

Donald Thompson (JHU-APL)

Paris Vachon (CCRS)

Christopher Wackerman (VERIDIAN)

Publication Proceedings of the Second Workshop on Coastal and Marine Applications of
SAR, 8 — 12 September 2003, Svalbard, Norway (ESA SP-565, June 2004)
Editor: H. Lacoste
Published and distributed by: ESA Publications Division
ESTEC
Postbus 299
2200 AG Noordwijk
The Netherlands
Printed in: The Netherlands
Price: €40
ISBN No: 92-9092-876-X
ISSN No: 1609-042X

Copyright: © 2004 European Space Agency



CONTENTS

Overview
Operational Monitoring of Coastal and Marine Environment with Spaceborne SAR Systems:

Where Are We Now and Where Are We Going
C.C. Wackerman & J. Johannessen

Wind Session
Chairs: F. Monaldo & V. Kerbaol

The SAR Measurement of Ocean Surface Winds: An Overview
F. Monaldo, V. Kerbaol, & the SAR Wind Team

Using Satellite SAR in Offshore Wind Resource Assessment

B.R. Furevik, C.B. Hasager, M. Nielsen, T. Hamre, B.H. Jgrgensen, O. Rathmann, & O.M. Johannessen

The Correction of Surface Layer Wind Speeds for Atmospheric Stratification and Height
R.C. Foster, T.D. Sikora & G.S. Young

Estimation of Small-Scale Wind Fields from Synthetic Aperture Radar Data
D.R. Lyzenga

A Projection Method for Automatic Estimation of Wind Vectors with RADARSAT SAR Imagery
C. Wackerman, W.G. Pichel & P. Clemente-Colon

High Resolution Ocean Surface Wind Fields Retrieved from Spaceborne Synthetic Aperture Radars
Operating at C-Band
J. Horstmann & W. Koch

SAR Wind Fields for Offshore Wind Farming
T. Schneiderhan, J. Schulz-Stellenfleth, S. Lehner & J. Horstmann

iii

15

33

39

49

55

61

69



iv

Wave Session
Chairs: S. Lehner & F.J. Ocampo-Torres

The SAR Measurement of Ocean Waves: Wave Session Whitepaper
S. Lehner & F. J. Ocampo-Torres

Estimation of Two-Dimensional Ocean Wave Spectra from Envisat ASAR Wave Mode Data
Using a Maximum a posteriori Approach
J. Schultz-Stellenfleth & S. Lehner

Validation of the ASAR Wave Mode Level 2 Product Using WAM and Buoy Spectra
H. Johnsen, G. Engen & B. Chapron

Current Feature Session
Chairs: R. Romeiser & S. Ufermann

Status Report on the Remote Sensing of Current Features by Spaceborne Synthetic Aperture Radar
R. Romeiser, S. Ufermann, & S. Kern

Hot-spots of Internal Wave Activity Off Iberia Revealed by Multisensor Remote Sensing
Satellite Observations — SPOTIWAVE
A. Azevedo, S. Correia, J.C.B. da Silva & A.L. New

Satellite Synthetic Aperture Radar Sea Surface Doppler Measurements
B. Chapron, F. Collard & V. Kerbaol

On Radar Imaging of Ocean Phenomena
V. Kudryavtsev, D. Akimov, J.A. Johannessen, O.M. Johannessen & B. Chapron

Ice Session
Chairs: R. Shuchman & S. Sandven

SAR Measurement of Sea Ice parameters: Sea Ice Session Overview Paper
R.A. Shuchman & D.G. Flett

Sea Ice Mapping Using Envisat ASAR Wideswath Images
S. Sandven, K. Kloster, H. Tangen, T. S-Andreassen, H. Goodwing & K. Partington

Automated Location of Ice Regions in RADARSAT SAR Imagery
C. Wackerman, W.G. Pichel & P. Clement-Colon

Routine Production of SAR-Derived Ice and Ocean Products in the United States
W.G. Pichel, P. Clemente-Colon, C. Bertoia, M. Van Woert, C.C. Wackerman, F. Monaldo,
D.R. Thompson, K.S. Friedman & X. Li

Operational Use of SAR at the Canadian Ice Service: Present Operations and a Look to the Future
D.G. Flett

77

89

95

105

125

133

141

151

161

169

175

183



Sea Ice Geophysical Measurements from SEASAT to the Present, with an Emphasis on Ice Motion:

A Brief Review and a Look Ahead
B. Holt & R. Kwok

Validation

Validation of SAR Ocean Data Products and Verification of Process Models Used for SAR Interpretation

I. Robinson & S. Ufermann

User Survey

User Requirements for SAR Data in the Coastal and Marine Environment
C. O'Mahony, V. Cummins, N. Dwyer & J.A. Johannessen

Future Spaceborne SAR System

The TerraSAR-L System and Mission Objectives
M. Zink

TerraSAR-X for Oceanography — Mission Overview
S. Lehner, J. Horstmann, J. Schulz-Stellenfleth, A. Roth & M. Eineder

A Brief Overview of the Advanced Land Observing Satellite (ALOS) and its Potential for Marine
Applications
A. Rosenqvist, D. Ichitsubo, Y. Osawa, A. Matsumoto, N. Ito &T. Hamazaki

SAOCOM - 1 Argentina L-Band SAR Mission Overview
A.E. Giraldez

List of Participants

199

211

219

227

233

239

245

252





