Helmholtz-Zentrum

hereon

R. Carrasco, J.C. Nieto-Borge, J. Seemann and J. Horstmann.
Institute of Coastal Ocean Dynamics
Helmholtz-Zentrum Hereon, Geesthacht, Germany

Gefordert durch:

% Bundesministerium
7 fiir Wirtschaft
und Technologie

aufgrund eines Beschlusses
des Deutschen Bundestages




350 b 010 N-UP RM(T) Sea Stab

020

Helmholtz-Zentrum

Typical use of
X-Band Radars

Range 12 NM hereon

Rings

Profile:  Default
Analog Gyro 062.8° ¥
Chart

Mute OFF 050 060 070

Off e 454 ST 080
Gt et O i) . ML 040 g,
g o A "y, 090
ON S,
NS /! ;%
\\\_3620'10 g 102030/ -

ROT 0 °/min
Pulse Log 21.5kn (W) ¥

090

270

GPS&1 v
LAT 51°30.139'N

LON 001°01.441'E
DATUM WGS84 v Check
UTC +02:00 16:57:04

Auto (Auto) ¥
COG -—-> S0OG -—-—--kn

100

Maps Spyscope

Enhance . : P s i s ?
: < R . , PlLine ‘
e D Cursor
ST 220 140 BRG —-.="(T)
. FixedTargets g TS
o LAT SN

Moving Targets 9.0
Sea | 00

i 00
Rain i 190 S50 170

OFF VRM OFF

LON - 'E
MOB OFF EBL OFF ‘




Main Radar Imaging Mechanisms

® Bragg scattering: Image intensity « Bragg wave intensity
® Wave-current interaction

® Contributions of longer waves
® Tilt modulation

® Hydrodynamic modulation

@® Further modulation mechanisms

Wind direction

Current direction




Hereon Coherent Marine Radar
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Hereon Marines Radar
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Main Marine Radar Applications
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Wave Measurements with the Coherent Marine Radar
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Significant Wave Height measurements by Coherent Marine Radar

R. Carrasco, J. -C. Nieto-Borge, J. Seemann and J. Horstmann, "Significant Wave Height Retrieved From <7 hereon
Coherent X-Band Radar: A Physics-Based Approach," in IEEE Transactions on Geoscience and Remote
Sensing, vol. 62, pp. 1-15, 2024, Art no. 5102115, doi: 10.1109/TGRS.2024.3354042.
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Significant Wave Height measurements by Coherent Marine Radar
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Surface elevation Hs calculation

Significat Wave Height 2D distribution
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Significant Wave Height measurements by Coherent Marine Radar
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Wave buoy RADAR
spectrogram storm 1 spectrogram storm 1
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Short term prediction of wave fields over 30 s
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Radar wave field Forecast
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Short term prediction of wave fields over 60 s
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Single wave measurement
validation challenges:
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ave Raider + external tracker
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Synchronization: Wave Raider + external tracker
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Individual waves propagation 30s
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Feasibility study: over time domain N\
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Feasibility study: Probability Density Function
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Radar-derived wave field evolution @

a) Radar-derived 2D surface reconstruction c) Tracked wave along main wave direction
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Outlook: Observation of Individual
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Outlook: Observation of Ind
aves in Space and Time hereon

Wave crests and troughs Extremes (> 5 m or steeper 0.12)




Radar-derived wave field evolution
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