Greenland surface melt outweighs marine discharge
over the next three centuries
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Coupling framework Following Slater et al. (2019)

* Fully coupled ice sheet—-regional climate model simulations until 2300 retreat Is calculated as: R,

with the MAR and GISM models forced by IPSL-CM6A-LR under SSP5-8.5 AL = k A(Q°* TF) '
» Qutlet glacier retreat included through an empirical retreat parametrization iy AL = glacier front retreat )

(Slater et al., 201 9) K = sensitivity parameter

Q = subglacial discharge .

» Simulations with both atmospheric and oceanic forcing vs single-forced experiments, TF = ocean thermal forcing :

to disentangle importance of surface mass balance versus marine discharge

resulting in retreat masks — =i

Atmospheric and Oceanic forcing
are mutually competitive processes
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Contribution from atmosphere 5x larger  Surface melt removes ice before it reaches the calving front: lce removed by marine discharge
by 2300 than from ocean forcing alone with atmospheric forcing, ice — ocean contact area remains IS no longer subject to surface melt:
But sum of single contributions does 55 — 38 % compared to ocean-only experiment runoff over ice is 4 % larger
not add up: 13.3 % larger by 2300 when not applying ocean forcing

compared to simultaneously forced experiment

Attribution of mass loss
is not straightforward
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Sensitivity to oceanic forcing
attenuates relative to atmospheric forcing

Atmosphere + Ocean (high) Atmosphere + Ocean (medium) Atmosphere + Ocean (low) 29 ;Atlmc;splhelreJlrolce;nl(hilgh; """"""""" _
- Additional sea level contribution from ? :giﬂﬁﬂly(h;cim oy
ocean forcing attenuates over time S e ot
» Contribution from high retreat scenario , 3 5
becomes disproportionately large E R
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* High retreat scenario becomes o § :
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