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Abstract

INn this study, the effects of low-backscattering areas of anthropogenic and natural origin on the azimuth autocorrelation function (AACF) are analyzed using VV-polarized SAR
measurements. Two objective metrics are introduced to quantify the deviation of the AACF evaluated over low-backscattering areas with reference to slick-free sea surface.
Experiments, undertaken on six Sentinel-1 SAR scenes, collected in Interferometric Wide Swath VV+VH imaging mode over large low-backscattering areas of different origin
under low-to-moderate wind conditions (speed < 7 m/s), spanning a wide range of incidence angles (from about 30° up to 46°), demonstrated that the AACF evaluated within

low-backscattering sea areas remarkably deviates from the slick-free sea surface one and the largest deviation is observed over oil slicks.

Introduction

Sea oil spill monitoring is of extreme importance for researchers, ecologists, local

authorities and a wide set of stakeholders, every day, a significant amount of oil is
released into the maritime environment representing a serious threat. In this study,
a novel spectral method that relies on the azimuth cut-off is applied on single-

polarization C-band SAR imagery to perform sea oil spill monitoring.
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Fig.l - VV polarized NRCS image related to the Sentinel-1 SAR scene
Fig.3- Up: SNR images, in dB scale, evaluated over the SAR dataset shown in Fig. 1

Down: AACFs evaluated over the ROIs highlighted in Fig. 1

Methodology

Experiments, undertaken on 6 S1 VV-polarized SAR images, collected in IW dual-

Uncalibrated polarimetric imaging mode, where known oil slicks and low-backscattering sea
VV-pol SAR image areas due to natural phenomena are observed under low-to-moderate wind
G conditions (2 m/s-7 m/s) in a broad range of incidence angles (:30°-46°), showed

that:

Land masking « The AACF is sensitive to different low-backscattering areas, with dE and Drel
values which are at least twice and 50% larger, respectively, than the intrinsic sea
surface variability;

« Among the low-backscattering sea areas, the oil slicks exhibit the largest AACF
deviation with respect to the reference slick-free sea surface, with a maximum of
dE = 3.31 and Drel = 98.2%;

 The additive noise does not play a key role in broadening the AACF;

« The AACF is practically independent on the incidence angle while the

backscattering contrast depends on it.
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