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Syninetc AperitrerRadar (SAR)

RADARSAT-1/2 (1995 / 2007) ALOS (2006)

further SARs on Indian, Chinese, Russian satellites
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SAR EXamplesi

ERS SAR image (100 km x 100 km)
Strait of Gibraltar
(1 January 1993, 2239 UTC, © ESA)
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ERS SAR image (100 km x 100 km)
Chinese coast
(8 July 1995, 0234 UTC, © ESA)
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SAR EXamplesic)

[Robinson, 2003]

ERS SAR image (70 km x 70 km)
Bering Strait
(24 June 1997, © ESA)
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SAR EXamplesi®
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ERS SAR image (100 km x 100 km)
South China Sea
(14 May 1998, 0252 UTC, © ESA)
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SAR EXamplesic)

ERS SAR image (50 km x 65 km)
Arctic sea ice

(© ESA, NASDA)

left: ERS (C Band, VV pol)
right: JERS-1 (L Band, HH pol)
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Suriace Hims onSARNIMAges

15 February 1998

31 May 1998

5 July 1998
2 October 1998

18 October 1998

ERS SAR images (30 km x 40 km)
of the north-western Med, off Barcelona
(© ESA)
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AntihrepogenicrsSurftacerFilms on SARImages

SIR-C/X-SAR

Baltic Sea
e.g., 9 April 1994

Polarization:
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nomin. flight altitude: 150 m
@ footprint: 1.6 m ... 1289 m
Transmit power: 10 mW ... 150 mW
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Field ExperimentisiWilhrArtificialiSurftace Eilms
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1994: 2 SIR-C/X-SAR missions

Field experiments with quasi-
biogenic slicks and
anthropogenic oil spills
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Field ExperimentsiWirnrArtificial Strface Films

5-frequency/multi-polarization HELISCAT

¢ HH An=3.3 : m=0.7 An=3.3 : m=0.7

Modeling damping ratios at
high wind speeds
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Field ExperimentsiWirnrArtificial Strface Films

Comparison of SIR-C/X-SAR and HELISCAT results

1. Experiment (5 m/s) % 2. Experiment (12 m/s)
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SitatisticallAnalysis o SARIMaAges

Qil Pollution Observed in European Marginal Seas

most pollution along main ship traffic routes
more pollution during summer ?
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SitatisticallAnalysis o SARIMaAges
Wind Speed Dependency of Radar Contrast

ERS-2 SAR image; 24 March 1997 / 1040 UTC
(orbit 10068, frame 2529)
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SitatisticallAnalysis o SARIMaAges
Normalized Visibility

Defined as ratio A/B of the wind speed distribution
of detected oil spills (A) and model winds (B)
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SitatisticallAnalysis o SARIMaAges

Only those oil spills considered which were detected at low to moderate winds (U < 9m/s)
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SitatisticallAnalysis o SARIMaAges

EractaltDimension

Box counting algorithm to detect self-
similar characteristics of different
phenomena:

D = - log[N,.] / log[e]

for different image intensity
levels i (NRCS):

D(i) = - log[N(1)] / log[e]

Universitét Hamburg Gade: Scatterometer and SAR Data at Univ Hamburg
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Rain Cellston SARNIMAges

ERS-2

South China Sea

May 11, 1998,
0246 UTC

Gade: Scatterometer and SAR Data at Univ Hamburg
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Rain Cellston SARNIMAges

SIR-C/X-SAR

Carribean Sea

April 17,1994,
17:56 UTC
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RaIn Cellston SARNIMAges

TerraSAR-X

German Bight
21 August 2008,
05:50 UTC e
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HH-, VV-, HV-polarization
0 = 35...70°
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Field Experiments i Resuls

Rain rates up to 50 mm/h
ng coefficient
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Braun, 2002
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Multi=Scats

band, HH-polarization, 14.08 2008 12:25:22

Spectrogram
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MUl Seair CrELING 2
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wind-driven processeain the Mediterranean Sea
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Terapetra Gyre

AVHRR (82-91) JRC proc. Anticyclonic: downwelling, warm core
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wind-dariven blooming patterns in the Mediterranean Sea

,:.February 2000 S ) 5 ) ... 4" ‘ a March.2000

Universitat Hamburg



(meters J second)

Wind Speed:

Universitat Hamburg

Ligurian-Provencal Sea
monthly mean winds
January to May (columns)
2000 to 2007 (rows)
QuikScat data




Universitat Hamburg
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Ligurian-Provencal Sea
monthly mean Chl [mg/m?]
January through May (columns)
from 2000 to 2007 (rows)
SeaWiFS data, NASA proc.



(meters J second)

Wind Speed:

Universitat Hamburg

Levantine Basin

monthly mean winds
January to May (columns)
2000 to 2007 (rows)
QuikScat data
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Levantine Basin

monthly mean Chl [mg/m?]
January through May (columns)
from 2000 to 2007 (rows)
SeaWiFS data, NASA proc.



SUmmary.

Discrimination possible at low o moderate winds, impossible
at high winds

Continuous scat measurements on platform FINO?Z2 in the

western Baltic Sea

Joint use of Scat and OC Data in the Med Sea
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