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The SAR images manifest expression of

Wave field QOil spill Wind field Fronts Internal waves  Sea
ice and ships
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SAR CONTRIBUTION TO MARINE MONITORING

Operational Emerging Routine Product Research
Surveillance New and partly used Dominated
Application in NWP

Ship detection Wind field Ocean Waves urface curren
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Conventional SAR Signature Interpretation
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Example: Rhine
plume front analysis,
from an IfM Hamburg
/ Romeiser webpage
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Surface Current Fronts

(a) Hydrodynamic modulation

Uniform mean wind

- - Image
". Rougher Smoother | brightness
Convergence Divergence

Surface currents driven by — — —
underlying phenomenon Image transect across feature
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Surface Current Fronts

(b) Surface film modulation

Light wind only

Surfactant material Image
present brightness
__Slick - |
Convergence Diver_gence —

Image transect across feature

Surface currents driven by
underlying phenomenon
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Wind Field Fronts

(c) Atmospheric boundary layer (ABL) stability

Umform mean wind

Image
Unstable O §table ABL bﬂghtness
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‘ Thermal N S .
front | Image transect across front
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Mesoscale variability and eddies
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16 November 2009
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Mesoscale anticylonic eddy

Lat
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ASAR roughness

Kudryavtsev, A. Myasoedov, B. Chapron, J.A. Johannessen, F. Collard, JGR; 2012
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Importance of Sensor Synergy \\\&\sesa

Latitude (N)
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Chapron et al.

[JGR-Oceans
2005]

Doppler Centroid Analysis  ¢:esa

Observations:
— Peak value of U,
Models:
= = Up moa(€q. B17,=0.016)
== Up moa (€9. B17, with
B from KMC spectrum)

Empirical fit:
=== fit with CMOD NRCS(eq. 9)
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® Doppler anomaly is correlated with line-of-sight wind
® Corrections for wind / wave contributions can be derived
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Chapron et al. [JGR-
Oceans 2005]

Latitude (N)

Image intensity (gray)
and Doppler anomaly
(color) of an ENVISAT
ASAR ScanSAR image
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Gulf Stream Separation in Envisat ASAR RD, GHRSST

and SMOS SSS field

(@) ASAR radial current velocity 18-21 oct 2011 (b) GHR-SST 18 oct 2011
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Satellite sensor synergy &S\“ cSa

Mean Zonal Velocity from MM5

23-27 September 2013 | NMCT | Cork, Ireland



TanDEM-X &:esa

® Second satellite in close formation flight with TerraSAR-X

® Main purpose: High-resolution land topography mapping

® |deal along-track baselines within narrow latitude regions,
usually close to north and south pole
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2D Vector Currents: Dual-Beam Interferometry ‘\\Qk eSa

z Toporkov et al. [TGARS 2005]
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Also pefred Dopplercentrid 'analysis; results found
to be of quality similar to split-antenna ATI results
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Bathymetry detection by imaging radar

Image intensity
\

tidal flow direction

bottom
topography
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ERS-1 SAR image of the
Xinchuan Gang Shoals at the
east coast of China north of
Shanghai. Part of the area
falls dry during ebb tide
(dark areas off the coast).
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Bathymetric features along the Dutch coast &\\»"esa
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Sandwave topography from 6 ERS SAR images Reference topography from echosoundings

® Shallow water bathymetry retrieval from SAR signatures
® Main achievement: Reduction of required echosoundings
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Internal Waves

IWs in the
Straight
of
Gibraltar
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Internal waves in the South China Sea from SAR images \\\&gesa
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Simulation of backscatter anomaly due to presence of
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Internal Waves and Oil Spill

Envisat ASAR APM V/V ASCENDING
17-AUG-2007 13:39:58
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Atmospheric gravity waves and Oceanic IW \&\\-&_—‘esa
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