Improving identification of glacier bed properties with converted wave seismics
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Improving identification of glacier bed properties with converted wave seismics
COncePt * ldentifying glacier bed materials is important for understanding flow
mechanisms and studying ice sheet history
PS (converted) wave
P S 4 * Amplitude-versus-angle (AVA) methods provide a means of doing this
Zi, Oi
22, O

Downgoing compressional (P) wave energy is partitioned at the glacier bed
into compressional- and shear-wave energy (P and S waves) - angle
dependent
P

Described by the Zoeppritz equations, controlled by acoustic impedance Z
and Poisson's ratio o
PPlreerctionl coefficielnts .
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The problem: PP-wave AVA

inversions are highly non-unique.
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Can inverting Rpp and Rps

improve constraint of Z and o?
Ronan Agnew, University of Leeds/BAS (eersa@leeds.ac.uk)
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Synthetic tests
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We want

We measure

Poisson's ratio . .
. . ? Zoeppritz equations
acoustic lmpedanca—)[(ice/ bed interface) [AVO carve R(G)]

of ice and bed

We generate synthetic AVA curves for bed materials with known properties
(water, soft till, stiff till, lithified till, permafrost, bedrock)

Jointly invert the AVA curves for the PP-wave and the PS-conversion to find
acoustic impedance and Poisson's ratio

Compare the performance of PP inversion and joint inversion when given AVA
curves cut off at a) 30 and b) 60 degrees - realistic limits of data acquisition

Model space is explored using a Markov-chain Monte Carlo method.We run
ensembles of inversions to establish uncertainties on results.

Ronan Agnew, University of Leeds/BAS (eersa@leeds.ac.uk)
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Synthetic results
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Joint inversion improves constraint of bed properties

The advantage of including PS is greatest with restricted angle

ranges

Jointinversion over 0-30° incidence constrains acoustic impedance
and Poisson's ratio similarly to PP inversion over 0-60°

Ronan Agnew, University of Leeds/BAS (eersa@leeds.ac.uk)
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