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Forecasts and Statistics of Rogue Waves using Radar Data

Partners: 
 

• GKSS 
• DLR 
• DNMI 
• DNV 
• IST 
• K.U. Leuven 
• MeteoF 
• OSW 
• TU Berlin 
• UKMet 

EU Project MaxWave WP3

http://w3g.gkss.de/projects/maxwave/



Hurricane Floyd 
AVHRR NOAA-12 

Sep 15, 1999

RADARSAT-1 
ScanSAR

Vachon et Katsaros 2000
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Global wave mode data

• 27 days of ERS-2 SAR imagettes (34 310) 
• Co-located to ERS-2 SCAT wind data
• Co-located to ECMWF Wind forcasts
• Co-located to ECMWF Wind analyzis



ENVISAT cross spectra versus ERS wave mode data  

Simulated ENVISAT wave mode data

Real part                     Imaginary Part

Imagette

ERS UWA spectrum 



Test of inversion scheme using simulated observations

Simulated Observation Prior knowledge Retrieval 



From India to Antarctica June 1, 1997

Radar ASAR

Wind / Sea State

Radar ASAR

Wind / Sea State

5 x 10 km wave mode imagettes5 x 10 km wave mode imagettes





Test of inversion scheme using simulated observations

Simulated Observation Prior knowledge Retrieval 



Comparisons of radar and model data sets

• Example 
– Inconsistency between SAR 

observation and WAM 
forward simulation

– Wave length 233 m / 142 m
Wave direction 284° / 104°



WAMOS measurements on GreyFox

7th Jul. 2001, 12:10 p.m.



Parameters Determined :

Hs – 2D wave spectra –

Operational, commercially available, certfied

Wind Speed and Direction

New – image information:

Single wave detection

Wave Height - Extreme Waves 

Groupiness

Crest Length



New Algorithms  for WAMOS/SAR :

Inversion Methods 

For individual wave height from radar intensity

Wavelet Methods 

for single wave detection, groupiness, crest length

Hilbert Transformation

for determination of the envelope, groupiness, 
individual instantaneous wave height

Gradient Methods, CMOD

Windfields
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Correlation H1/3 to Hs
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Inhomogeneous wave fields
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Groupiness



Future: Daily ENVISAT  Imagettes
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Radar Measurements of Extreme Waves

Gijon Experiment , 9.11.2000





Conclusions:Altimeter : 

Joint evaluation altimeter Tp – SAR swell

Individual return pulse 

Satellite Radar: 

RADARSAT/ENVISAT Hurricane/Tropical Storms 

ERS1/2 wave mode global 5x10km  - 10 years

New: ENVISAT data - daily – Hogben Radar Atlas

Cryosat for ocean waves?

TerraSAR, coastal studies

SWIMSAT

Airborne  interferometric Radar: Gijon Experiment

Joint evaluation wave height - orbital velocity, currents


