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Introduction

Mass loss from ice sheets is a major contributor to sea-level rise.

Stratospheric aerosol injection (SAl) has been proposed as a potential method of
meeting the IPCC 1.5°C (well below 2°C) global temperature rise targets.

(e.g., Jones+ 2018, MacMartin & Kravitz 2019)
This study:

Modelling the impact of an SAIl scenario (“GeoMIP G4”) on the mass loss of the

Greenland ice sheet, compared to RCP8.5 and RCP4.5.
(Kravitz+ 2011)
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Two ice-sheet models

SICOPOLIS (www.sicopolis.net)

Finite difference method.

Shallow-ice—shelfy-stream hybrid dynamics.
Regular grid, 5 km resolution.

i) o
K%iéﬁ

Finite element method.

(elmerice.elmerfem.org)

“‘Elmer/Ice-sheet” set-up with shelfy-stream dynamics.
Unstructured mesh, 195k nodes forming 372k triangular elements.
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ISMIP6-like climate forcing

(Goelzer+ 2020, Nowicki+ 2020)

Model time 2015-2090.

Three scenarios:
RCP8.5 (worst-case scenario),
RCP4.5 (intermediate scenario),
GeoMIP G4
(RCP4.5 + 5 Tg/a sulfate aerosol insertion to the equatorial lower stratosphere).

Four Earth system models (ESMs):
BNU-ESM, HadGEMZ2-ES, MIROC-ESM, MIROC-ESM-CHEM.

No oceanic forcing yet.
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ISMIP6-like climate forcing
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As expected, RCP8.5 > RCP4.5 > G4.
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Simulated sea-level contribution
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Elmer/lce produces more drift than SICOPOLIS in the control run.
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Reason: “off-the-shelf’ set-up for EImer/Ice vs. tuning by “implied SMB” for SICOPOLIS.

Relative to control, the results from the two ice-sheet models are very similar.
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Simulated sea-level contribution by 2090
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Mean mass loss for 2015-2090 under G4 ~38% smaller than under RCP4.5,
~55% smaller than under RCP8.5.

Slightly negative feedback from reduced mass loss due to calving in more extreme
climate scenarios.
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Simulated mass flux and thickness changes by 2090
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Slow-down & thinning near the coast, speed-up further inland.
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Summary

Mass loss under G4 (RCP4.5 + SAl) significantly reduced compared to normal RCP4.5.

Geoengineering (e.g., SAl) remains a highly contentious topic:

Can be a tool to mitigate some of the worst aspects of global warming.

!

May serve as an excuse to delay tackling the root course of the problem
(reducing greenhouse gas emissions) even further.

To do: Implementation of ISMIPG6-like oceanic forcing.
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Thank you!
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Appendix
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