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Waveform tail backscatter modulations



Altimetry SAR spectrum

• Processing follows Altiparmaki et al. (2022).
• Correction for Earth’s curvature.



Modulation mechanisms

Tilt modulation Range bunching

Velocity bunching



Zero-Doppler geometry



Closed-form model

Transfer functions
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Tilt modulation

Fall-off ellipse!

Low incidence angles à highly non-linear range-shift behavior.
Closed-form not valid for nadir altimeters!!! Only ‘pedagogic’.



Cross-track resolution



Numerical model



Numerical vs closed-form: nadir altimeter

Right side of the ground track only.



Numerical vs closed-form: swath altimeter



Sublooking



Sublooking



Cutting the Doppler spectrum



Non-zero-Doppler geometry



Individual contributions



Wind sea



Real data vs the model



Along-track swell



Across-track swell



Imaginary values



Imaginary values



Summary

• A numerical model is able to reproduce SAR altimetry spectra.
• A closed-form solution is invalid at small incident angles.

• A non-zero-Doppler geometry is likely the cause for Altiparmaki’s left-right differences.

• Sublooking might help to retrieve more accurate swell data.

• Swell mean wavelength and energy can be retrieved within the cut-off.

• Direction? Imaginary values are noisy and poorly understood.



Thanks!
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