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Motivation

•Amundsen Sea ice shelves have some of the highest
meltrates in Antarctica, e.g. (Adusumilli et al., 2020)

•This leads to ice shelf thinning, glacial mass loss, and sea
level rise (Fürst et al., 2016; Gudmundsson et al., 2019)

•Warm waters access the deepest portions of the ice
shelves and drive highmeltrates (Jacobs et al., 2011)
Meltrate Estimate

Q(m) =
1

tf − t0∫ tf

t0

∫
∂Ωice
FSice(m; x, t) dxdt

•FSice: meltrate field
•m: Uncertain open
boundary temperature,
salinity, and velocity fields

•Q(m): spatially
integrated, temporally
averagedmeltrate

What are the uncertainties, stemming from the
open boundary conditions?

Multi-Stage Uncertainty Quantification
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The Informed Regions of the Velocity Field

Stage 1
1st Velocity Eigenvector, ṽ1 ∂Q/∂u
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Main Results
•Optimal Interpolation constrains open boundary conditions
near CTD/LADCPmeasurements

•Unobserved region informedviamodel dynamicsduringphysics
informed inference

•Standard deviation inmeltrate reduced by 90% relative to prior
3.2 Gt/yr

Bayesian Inference for Open BoundaryConditions
Stage 1: Optimal Interpolation, info gain from:
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Stage 2: Physics Informed Inference, info gain
from:

Mooring
observations

closer to ice shelf
MITgcm

Meltrate Uncertainty Propagation
Using adjoint model, compute sensitivity of
meltrate to open boundaries,

q :=
∂Q
∂mT

Map eigenvalue decomposition of posterior
covariance ontomeltrate via sensitivity,
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