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Gefördert durch:

aufgrund eines Beschlusses des 

Deutschen Bundestages

lForecast of Sea State has too low resolution in coastal regions.
lShallow Water effects are not well modelled (Change of Water Level, 
Breaking Waves, Wave-Current Interaction) 
lIncrease of Ship Traffic due to Offshore Industry, especially Offshore 
Windfarming

Motivation
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German Bight: 

•high temporal and spatial variability of sea state, interaction waves/bathymetry/currents

•high activity: shipping and building offshore constructions

condition: wave height Hs < 1.3m

German Bight

wind parks

condition: wave height<1.3m –

accurate forecast necessary

Introduction: 

Sea state in coastal areas

) 

wave rider buoy FiNO-1 Dec. 2013

AIS messages mapped on TerraSAR-X image
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German Bight
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Gusts larger than 30m/sec     Using CMOD_5 on Orkan Niklas April, 1  





Sentinel-1 image in IW 
mode, descending
5:41 UTC
subscene 
of 10km x 10 km) 

Wavelength 120 m

Ocean Waves from Storm Niklas over North Sea



Developments:

Wind and Waves from TerraSAR-X Products for NRT 

TerraSAR-X

TanDEM-X

NRT NZ

wind   and    waves

from TerraSAR-X 

Algorithm and processing requirements - raster analysis, fast, robust, automatic

Synergie
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dry sand bank

wave breaking

Coastal applications: 

artifacts impacts spectral analysis

Task №1 - removing artefacts before analysis 

• Sand banks

• Wave breaking

• Ships, Buoys, Wind parks

• Current fronts, ship wakes

ship
“pure”

sea state
“wind park front

GMF is applicable for “pure” sea state case only: 

Pre-filtering of images is necessary for raster analysis

Artefacts in SAR image impact 

spectra

Without pre-filtering Integrated energy and Hs can 

> 10 times overestimate real value
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Stripmap on  2013-12-03

latitude in deg

longitude in deg

peak wavelength in m

- points / contours are wavelengths from TS-X / CWAM- system of longer and shorter waves (dark and light blue) - confirmed by CWAM but at a negative offset of ~30 m - potential error source: underestimation of CWAM period 

TS-X vs. CWAM
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Introduction: SEEGANGSMONITOR-Project 

Remote sensing for validation of forecast model

DWD-German Meteorological Service:

Sea sate Forecast -

improvement for coastal regions  

DLR:

Remote Sensing -

Sea State Data for Validations 

Development of a new coastal wave model 900m resolution,  

interactively coupled with BSH circulation model 
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Summary:

Copernicus Service – Seegangsmonitor

Near Real Time Needed

Global Sea State by Sentinel Wave Mode – not yet available

Coastal Sea State measurable on Sentinel - 1 in strong events



Thank you for your attention!

Storm acquired: 10-12-2014
sequence of 6 TerraSAR-X  images

covers German Bight (300km!) 
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Date acquisition concept:

TerraSAR-X Strips covering DWD model domain 

6 Buoys in DWD  Model domain „German Bight“  

•One TerraSAR-X StripMap scene “strip” cowers 30km x 50-300km

•To date: 51 TerraSAR-X Scenes (overflights/events/days 2013-2015) with 188 Images and 81 buoy collocations

Example: TS-X  Scene with 5 images 

30km

North Sea 

German Bight
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Mapping of sea surface wind field over offshore wind farm – Nysted (Danmark)

Feb. 12, 2012, TSX-SM


