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Grounding Zone Extent and Ice Sheet Stability
A Dynamically Critical Parameter at the Kilometer Scale

Grounding Zone Geometry
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Radar Sounding Interpretation of the Grounding Zone
Finding a 10-dB/10-km Needle in Thermal and Geometric Haystack

Grounding Zone Radar Sounding Data
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Can Radar Sounding Echo Strengths be Used to
Unambiguously Characterize Grounding Zones?

Is there Evidence of Ocean Water Upstream
of the Hydrostatic Line?

What is the Extent of the Grounding Zone of
Thwaites Glacier?



Case-Study Survey Track (THW/S]B2/DRP08a)
A Flow-Aligned Profile from the Divide to the Ocean

Ice Thickness and Bed Profile
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Modeled Englacial Attenuation
A Large Range of Corrections that Change the Entire Answer

Modeled Attenuation Rates
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Scatter Based Empirical Attenuation
A Smaller Range of Corrections that Still Change the Entire Answer

Empirical Attenuation Rates
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Scatter Based Attenuation Correction
A Dubiously Wide Range of Residual Echo Strengths

Residual Echo Distribution
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Time Series Based Empirical Attenuation

Using Adjacent Ice to Better Constrain the Attenuation Profile

Attenuation Signal: Measured and Fit
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Time Series Based Attenuation Correction
A More Physically Realistic Range of Residual Echo Strengths

Residual Echo Distribution
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Loss of Coherence and Power in Transmission/Scattering
A Necessity for Echo Strength Interpretation in the Grounding Zone

Surface Echo Amplitude Statistics

Attenuation Corrected Echoes
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Combined Correction for Attenuation and Scattering
Time Series Showing Ocean Intrusion and a 10 km Grounding Zone

Attenuation and Scattering Corrected Bed Echoes
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Can Radar Sounding Echo Strengths be Used to
Unambiguously Characterize Grounding Zones?

No: If Using Standard Radar Sounding Analysis Techniques.

Yes: If Echo Strengths are Treated as a Time Series and
Loss of Coherence from Transmission/Scattering is Included.

Is there Evidence of Ocean Water Upstream
of the Hydrostatic Line?

Yes.

What is the Extent of the Grounding Zone of Thwaites
Glacier?

~10 km.
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[Epilogue: Geothermal Flux]




Radar Inferred Melting, and Geothermal Flux

Using Plan-View Spatial Information to Improve Echo Interpretation

Relative Bed Echo Power Estimated Geothermal Flux
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