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Motivation: constraint on projections? QAN
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Mass changes in Antarctica from GRACE/GRACE-FO € A/V/
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Discharge estimation

QANV/

Direct estimate (mass budget approach)

Length of
Flow profile flux gate
|
D=vj*f *xtx*Lx*c¢
| t t
Surface-ice  Thickness at Bulk
velocity grounding line density

Mouginot et al., 2017, Rignot et al. 2008 I

Indirect method
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Example: West Antarctica
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Data source and uncertainty
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Selection of SMB model

QANV/
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Intra-basin mass correlation and climatic drivers AN/
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Mass change acceleration and uncertainties QA N/
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Uncertainty components of acceleration QA N/
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Regional discharge acceleration
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Regional discharge acceleration
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Regional discharge acceleration QA N/
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»*

Summary QA N/

* Indirect discharge acceleration estimate possible from GRACE/GRACE-FO and SMB,
with similar accuracy as the direct approach

« Accuracy limited by SMB uncertainties mainly, but reconciliation possible

« Amundsen Sea Embayment and Bellingshausen Sea region confirmed dominant
sources of dynamic acceleration

« GRACE/GRACE-FO mass loss accelerations apparent in
East Antarctica caused mainly by SMB variations

« Extrapolation suggests contribution of 7.6 * 2.9 cm to sea-level rise by 2100, with
discharge acceleration (4.7 + 2.8 cm acceleration only)

* More than two times larger than the purely linear extrapolation of current mass loss
trends (2.9 * 0.6 cm only linear extrapolation)
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The dynamic stability of the Antarctic Ice Sheet is one of the largest uncertainties in projections of future
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Comparison to IMBIE2 assessment QA N/
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Discharge rate estimate

QANV/

Sea-level rise in 2100 caused by linear trend (cm)
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Acceleration of glacial-isostatic adjustment
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Combination and inversion using spectral methods CAN/

Degree-power spectra of GRACE coefficients for a single month
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