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•Launch: 2025
•P-band (438 MHz)
•Polarimetry: Quad-pol
•Diameter of antenna: 12 m 

Biomass

•Measure global biomass and contribution of change in carbon fluxes 
• Subsurface geology
•Terrain topography under dense vegetation
•Glacier and icesheet velocities

Scientific Objectives

•Delay of wavefront: geolocation errors
•Phase screens
•Phase errors: azimuth shifts and defocusing
•Dispersion: broadening of IR
•Faraday rotation: polarization errors and channel imbalance
•Absorption

Ionospheric effects on products

Background Turbulent



Error Characterization in Ionospheric Calibration of SAR Images
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Calibration error sources
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Data Simulation
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𝐶𝐶𝑘𝑘𝐿𝐿 1032

Outer scale 𝑙𝑙𝑜𝑜 20 km

Anisotropy 𝑎𝑎 ∶ 𝑏𝑏 5:1

Spectral index 𝑝𝑝 2.65

Ionospheric height ℎiono 351 km

Satellite altitude 660 km

Incidence angle 25 deg

Antenna diameter 12 m

Carrier frequency 435 MHz

Pulse Repetition Frequency 
(PRF)

1475.506 Hz

Azimuth bandwidth (𝐵𝐵a) 1229.588 Hz

Range sampling frequency (RSF) 7565217.4 Hz

Range bandwidth (𝐵𝐵𝑟𝑟) 6877470.363 Hz
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Bickel and Bates Based Estimation
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Mapdrift Autofocus
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Mapdrift of Autofocus
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Single pass 
calibration
•Polarization angle 
rotation estimation

•Autofocus

Differential 
calibration
•Split-spectrum 
•Azimuth shifts

Methods for Correcting Ionospheric Effects in SAR Products

Single pass 
solutions have 
worse resolution 

Interferometric 
calibration has better 
resolution but provides 
only differential 
ionospheric products

L1
products

Interferometric
products

Can I profit from the 
interferometric  information to 
search for better single pass 
solutions?



Data combination
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Combination of FR Outputs
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• Combining measurements and forcing the individual solutions to be 
consistent with the interferograms its is possible to gain resolution 
in the ionospheric maps

• The more information we have the better

• Remember: only suitable in high latitudes! 



Combination of Autofocus Outputs
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Conclusions
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Spectral analysis can be used for the characterization of the errors in the 
calibration algorithms (FR based and Autofocus)

Residual phase errors after single pass calibrations introduce large errors in 
the interferograms

Information obtained by the interferometric processing can be used to gain 
resolution and reduce uncertainties

The approach passes by forcing the single pass solutions to be consistent with 
the interferometric solutions. 

Uncertainty decreases with number of passes



15 Felipe Betancourt, FRINGE 2023, University of Leeds (UK)

felipe.betancourtpayan@dlr.de
@fe_betancourtp

felipe.betancourtp

mailto:felipe.betancourtpayan@dlr.de

	Towards an Interferometric Autofocus for Ionospheric Phase Signatures in Biomass 
	Slide Number 2
	Slide Number 3
	Error Characterization in Ionospheric Calibration of SAR Images
	Calibration error sources
	Data Simulation
	Bickel and Bates Based Estimation
	Mapdrift Autofocus
	Mapdrift of Autofocus
	Methods for Correcting Ionospheric Effects in SAR Products
	Data combination
	Combination of FR Outputs
	Combination of Autofocus Outputs
	Conclusions
	Slide Number 15

