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Why a tropospheric correction for INSAR?

To extract smaller deformation signals

Tropospheric delays can reach up to 15 cm

With the tropospheric delay a superposition of
- Short wavelength turbulent component

- Topography correlated component

- Long wavelength component
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Tropospheric correction methods
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Tropospheric delays from refractivity

The troposphere is mainly described by isolines of
- Temperature (T)

- Pressure (P)

- Water vapor (e)

And can be computed by integrating the refractivity N with height
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Tropospheric delays from weather models
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Tropospheric delays from spectrometers

47 1 . e e
= Ndh N=|k — k. —+k,—
Props A 10600349,1];1 { lleer{ 27 STZ}

Observations of Precipitable Water Vapor: PWV = % T %dh
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Interpolate in time and compute the interferometric delay

Available sources: MERIS and MODIS



Tropospheric delays from a linear relationship
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Tropospheric delays from a power-law relationship

[Bekaert et al., JIGR 201543]

Wet and hydrostatic delay combined
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Assumes a spatially-varying troposphere
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Tropospheric delays from a power-law relationship

[Bekaert et al., JIGR 201543]
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Estimate K. ..., in a band-insensitive to deformation

spatia




_ [Bekaert et al., in prep]
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[Bekaert et al., in prep]
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_ [Bekaert et al., in prep]
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Comparing technigues over Mexico

[Bekaert et al., in prep]
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Interferogram example
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Comparing technigues over ltaly

[Bekaert et al., in prep]
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Comparing technigues over El Hierro

[Bekaert et al., in prep]
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Automated tropospheric corrections

e Each technique has its own:
- Limitations
- Accuracy
- Sensitivity for tropospheric components

No method is exclusive in being best for reducing tropospheric noise

 Towards automated correction:
- Data assimilation of all observations
- Let methods constrain and complement each other

- Invert for a physical tropospheric quantity

Account for method accuracy by weighting




Summary/Conclusions i

UNIVERSITY OF LEEDS

« Different methods correct for different components of the troposphere
» All methods have there own limitations with varying accuracy

* No method is exclusive the best in reducing tropospheric delays

e Assuming e.g. not using MERIS for Envisat

« Rather than opting for a single method, jointly invert for tropospheric
properties such different technique constrain each other

« This will require relative weighting, quality measure of methods
(Talk by Richard Walters at 12.30hr in this room)
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Toolbox for Reducing Atmopsheric INSAR Noise = TRAIN
COMET+ | |
Centre for the Download from davidbekaert.com/#links
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