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* What are the unknown parameters in GIA and how do
they make it an unresolved, evolving field of work?

* How do you calculate formal GIA uncertainties?

* What kind of product does the GRACE community
want to use?
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Ice thickness at the Last
Glacial Maximum (20kyr
BP): kms of ice!

Sea level was ~130m below
present-day

Present-day:
Vertical land motion: up to ~20 mm/yr
Gravity rate: up to ~60 mm/yr EWH

GIA = Solid Earth response to surface load changes
associated with glacial cycles
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Coral deposit from Tetiaroa Island,
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* State of the RSL data sets:

* Peltier and Andrews, [1976]: 19 RSL records

* Tushingham and Peltier, [1991]: 1,020 RSL records

* Our work, 2017: 11,451 RSL records

* +uncounted number of moraines (geological markers of ice sheet extension)

Geodetic data:
* First use in Peltier et al, [1994]
* GNSS, gravimetry, tide gauges data
sets are growing
* But: these data only capture a
snapshot of GIA in time, and we need
time dependent information
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-FEM GIA model with lateral variations: Wu et al. [20006]

-Use of heuristic methods for large sampling of the parameters space: Forte &
Mitrovica [19906]
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pP=exp

Bayesian inversion with 96,000 models varying jointly ice history and viscosity
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Parameters we invert for:
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Ice history, region by region.

Each colored region contains a nominal ice
history model which then gets scaled by a
factor in the inversion.

Viscosity profile versus depth
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Use intrinsic correlations of the predictions to
remove redundancy of information!
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model likelihood
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Difference of gravity trend with Geruo et al. (2013)
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GRL publication in prep.
These results will be freely available online!
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Thank you for your attention!
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Model likelihood probability
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Present-day GIA gravity rate - expectation (mm/yr EWH)




Present-day GIA gravity rate - Standard Deviation (mm/yr EWH)
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94,000 Bayesian GIA samplings in WHE
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94,000 Bayesian GIA samplings in WHE (1- ¢ error)
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94,000 Bayesian GIA samplings in WHE
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94,000 Bayesian GIA samplings in WHE (1- ¢ error)
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