SAR Basics -1
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Active instrument, typically uses microwave bands - works in all
atmospheric conditions & day/night, measures amplitude and phase
Can achieve fine spatial resolution (<10 m) independent of platform height
Resolution 6 = (Zplatform /‘lEM) / Lantenna

o 0=(850 km)(5 cm)/(10 m)=4.25 km

o  Simulates a large L, .., by superposition... larger L ..., — finer &
SAR works well or “easy to interpret” when the target does not move!

#054 / lon=90.56 / lat=-55.80 / inc=36.02

N Typically ocean image

Y Looks blurry due to SAR
" imaging mechanisms
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SAR Basics - 2

Ocean signals are difficult to interpret because of
o

hydrodynamic modulation - ocean waves modulate the amplitude of the shorter waves, and thus the backscatter
intensity (theories still lacking)

tilt modulation - ocean waves modulate the local geometry and slopes of the sea surface (important for low incidence)
velocity bunching* - the wave orbital velocities, with surface convergence and divergence, produce modulations in the
image as the scatterers moving on the waves are placed according to these induced Doppler velocities (dominant)
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SAR Applications

«—SAR gets the extreme wind speeds accurate!
Irma 2017 - Cross-polarization (VH) does not
saturate under extreme winds
(A. Mouche, IFREMER)
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Convolutional Neural Network
(CNN) for wind retrieval.
Case of Venice Lagoon

CNN winds (colored) for validation of
coastal scatterometer winds (black)
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SAR Availability
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