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Despite considerable advances in process understanding, numer-

ical modeling, and the observational record of ice sheet contribu-

tions to global mean sea-level rise (SLR) since the Fifth Assessment s E

Report (ARS) of the Intergovernmental Panel on Climate Change, ! C » b t 3 C " C M ° *

severe limitations remain in the predictive capability of ice sheet ( ¢ ion to SL. ) dition, fi St l d Cl Sl S r lr
models. As a consequence, the potential contributions of ice sheets limate scenario, [hL ice \hu_ s constitute the compc i Oa’ a e On e u e
remain the largest source of uncertainty in projecting future SLR. arges certainties by a substantial margin, especially be

Here, we report the findings of a structured expert judgement study, 2 (6). .

using unique techniques for modeling correlations between inter-  ~ 1 SESS eport (/ of the

and intra-ice sheet processes and their tail dependences. We find T anpe ’ rOV long 16 ad tlme So It Ci’ Ould be
that since the ARS, expert uncertainty has grown, in particular be- ss understs ) 3 yesentati inis 3

cause of uncertain ice dynamic effects. For a +2 °C temperature ] isti iecti i . . .

scenario consistent with the Paris Agreement, we obtain a median ¢ d tional record (10), and new semiempirical

estimate of a 26 cm SLR contribution by 2100, with a 95th percentile ) ased on ”'lL hlmm._‘ﬂ relatic g}up between n\pcl:ﬂ[urc nlC e lf sx; e Could sx; alt for the
value of 81 em. For a +5 °C temperature scenario more consistent and s 3 of these ap 5 has limitations

with unchecked emissions growth, the corresponding values are 51 fi ) i U »od

and 178 cm, respectively. Inclusion of thermal expansion and glacier ti ¥ 25 y °

contributions results in a global total SLR estimate that exceeds 2 m do S S Clenc e to C ear up ut ‘ 87 e
at the 95th percentile. Our findings support the use of scenarios of s S el /i y s yst! S bl

21st century global total SLR exceeding 2 m for planning purposes. ) i &

Beyond 2100, uncertainty and projected SLR increase rapidly. The ) y 9

95th percentile ice sheet contribution by 2200, for the +5 °C scenario, a ) (ice s i C an t

is 7.5 m as a result of instabilities coming into play in both West and

East Antarctica. Introducing process correlations and tail depen- Significance

dences increases estimates by roughly 15%.

Future sea level rise (SLR) poses serious threats to the viability of
coastal communities, but continues to be challenging to project
using deterministic modeling approaches. Nonetheless, adapta-
obal mean sea-level rise (SL : tion strategies urgently require quantification of future SLR
quarter century has occurr @ E uncertainties, particularly upper-end estimates. Structured ex-

g about 43 mm v o, t s coastal 1) pert judgement (SEJ) has proved a valuable approach for similar ' ' If k th
awi ptatic g problems. Our findings, using SEJ, produce probability distribu- S/ Ou l I e -\)il ere \X; as a

climate predictions | ice shee Greenland | Antarctica

tions with long upper tails that are influenced by interdepen-
dencies between processes and ice sheets. We find that a global

total SLR exceeding 2 m by 2100 lies within the 90% uncertainty O
bounds for a high emission scenario. This is more than twice the O C a I l Ce a a I I e \x; O l I
upper value put forward by the Intergovernmental Panel on

Climate Change in the Fifth Assessment Report.
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