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SAR remote sensing using diversity modes:
principles and selected applications

Abstract:

Synthetic Aperture Radar (SAR) is a powerful tool for mapping wide and remote areas and
for synthesizing high-resolution images of the microwave reflectivity of environments. This
information can be used to retrieve geo- and biophysical parameters, detect and localize
objects, and measure relative motion.

SAR sensors can operate in diverse modes, with a series of acquisitions performed using
slightly modified configurations. Diversity can be achieved by using different polarizations
(SAR polarimetry), measuring responses from different positions (SAR interferometry and
tomography), at different times (SAR time series), or at different frequencies (multi-
frequency SAR).

This talk introduces the basics of SAR imaging for remote sensing applications, presents the
principles and main advantages of the major diversity modes, and illustrates their potential
for various applications such as complex scene mapping, artificial object detection, 3D
reconstruction of urban areas, and 3D imaging of snow, ice, and forests. A description of the
recently launched ESA BIOMASS mission, operating a satellite P-band SAR system with
polarimetric, interferometric, and tomographic capabilities, is then provided. The final
application presented concerns the use of multi-sensor, multi-physics, and asynchronous
time series of acquisitions provided by the Copernicus Sentinel-1 and Sentinel-2 missions to
monitor deforestation and observe forest fires in tropical regions.
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