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[Specularity and Water: A Review]



Information in the Scattering Function
Using Specularity Content to Detect Subglacial Water

Along track distance (km)

1000 | C1: 4 N2 Dandwidih . 2048 ncoherent SIacang -
0
-1000 -
1000 { 15 Uz bandwacth 180 - ' i
0 ) /
1000 i £ L — . T
1000 L EF TPRIBardwiah T D rocusec S £ : ]
0 -
'1000 . —/A - g
40 , 60 v Y 80
Blankenship 2009
Reflecting Interfaces Focusing Windows  Specularity Calculation
» p ~700 m _
Specular Reﬂ':aTt:Ttlon _ 1D: e
N S v
Diffuse Reflection & —
A 1 . 0 & ’ .
. 00,0000 %, 180 2D: -
Both Diffuse and Specular : g _ s I il 5 i
N /'H'\ /‘m'\ Pl ° ° ¥ )
Sty Sssestetueamye, s 0 muso & )
Basal Interface




Signatures of a Distributed to Concentrated Transition
Specularity, Amplitude, Water Flux, and Surface Slope
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Coupling Between Subglacial Water and Ice Flow
Transition with Increased Surface Slope, Water Flux, and Basal Shear Stress
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[Specularity and Bedforms]



Thwaites Glacier vs. Paleo Pine Island Glacier
Bedform Geometries and Sedimentary Records

Is Thwaites Glacier configured to experience a
retreat similar to the Paleo-Pine Island Glacier?

v

What is the distribution of deformable sediment
and bedrock across the Thwaites catchment?

Can the water system beneath Thwaites explain
the Paleo Pine Island sediment record?



Using PIG Bathymetry to Understand the Thwaites Bed
and Thwaites Hydrology to Understand Paleo Pine Island Sediments
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Radar Imagery of Bedforms
Flow-Aligned Features Consistent with Off-Shore Lineations
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Anisotropy of Low Specularity Values
Alignment with the Direction of Ice Flow
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Angularly Dependent Specularity of Bedforms

Isotropic Downstream and Anisotropic Upstream of Water Transition
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Reconciliation with Sediment Record
Is Silt Unit in ASE Evidence of Concentrated Water ?
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Reconciliation with Sediment Record
Differential Erosion: Distributed Canals vs. Concentrated Channels
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Reconciliation with Sediment Record
Variable Water Quantity vs. Variable Water Configuration

Mechanism for Silt Unit Production by
Paleo Concentrated Water
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Bed Configuration Conclusions
Learning about Thwaites from Paleo Pine Island and Vice-Versa

Thwaites Glacier is is underlain by flow-aligned
bedforms of deformable sediment beneath its
tributaries and upper trunk and 1s grounded in

a region of exposed bedrock.

The uppermost unit of silt in the Amundsen Sea
1s consistent with a transition from distributed
to concentrated water beneath the Paleo Pine

Island Glacier.
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