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We have a lot of uncertainties of future sea level rise
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It comes mainly from the future of the two ice sheets
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2. it has suffered a large loss of ice mass
since the 1980s (4 % of Greenland’s
contribution to past sea level rise)
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2. Surface mass balance :
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3. Interaction with ocean
: SSP, GCM, sensibility
to ocean temperature
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1. What is the ability of Elmer/Ice to represent past
changes of velocity, elevation, ice discharge and ice
mass loss ?

2. What part of the uncertainty is due to the
dynamics ?

3. How using a large amount of data to constrain
future sea level rise?
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1/ Quantify dynamics
uncertainties :

Initial state
Dynamics laws (friction,
rheology)

2/ Run an ensemble
simulation of 200
members over an
historical period forced
by the position of the
front and the surface
mass balance between
1985 and 2019.

3/ Extend these
members into the
future with ISMIP
protocol taking into
account uncertainties
related to SSP, GCM,
RCM and front
retreat
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reproduce past
changes

2. Gives us
confidence in the
simulation of the
ice dynamics

3. The mass loss
already underway
today is significant
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1. Every source of uncertainty
matters

2. Uncertainty related to the
SSP increases mainly after
2050

3. High potential to reduce the
uncertainty from dynamics
and calving

4. One way to reduce
dynamics uncertainties is
the use of remote sensing
data like velocity
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Scoring can reduce uncertainty,
but beware of overconfidence!
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Take-home messages
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1. Our ensemble initialisation method is able to reproduce past
changes of Upernavik Isstrøm (Jager et al., JOG, submitted)

2. To reduce uncertainty of ice mass loss, each sources matter
3. When using scoring, beware of overconfidence: it depends on a

multitude of choices.

Perspective : Extend the method to the GrIS scale.



ISMIP6 Observations Friction parametrisation Friction Conclusion

Page 11 Ensemble simulation for ice sheet model initialisation

ISMIP6 Greenland is today the state of the art
for uncertainty quantification source : Heiko Goelzer

et al. (2020)

+ Great representation of
uncertainty related to
GCM and different
ISM

- Limited number of
SSP and RCM, no
representation of the
intern uncertainty of
ISM

- Ability of models to
represent past
changes?



ISMIP6 Observations Friction parametrisation Friction Conclusion

Page 11 Ensemble simulation for ice sheet model initialisation

ISMIP6 Greenland is today the state of the art
for uncertainty quantification source : Heiko Goelzer

et al. (2020)

+ Great representation of
uncertainty related to
GCM and different
ISM

- Limited number of
SSP and RCM, no
representation of the
intern uncertainty of
ISM

- Ability of models to
represent past
changes?



ISMIP6 Observations Friction parametrisation Friction Conclusion

Page 11 Ensemble simulation for ice sheet model initialisation

ISMIP6 Greenland is today the state of the art
for uncertainty quantification source : Heiko Goelzer

et al. (2020)

+ Great representation of
uncertainty related to
GCM and different
ISM

- Limited number of
SSP and RCM, no
representation of the
intern uncertainty of
ISM

- Ability of models to
represent past
changes?



ISMIP6 Observations Friction parametrisation Friction Conclusion

Page 11 Ensemble simulation for ice sheet model initialisation

ISMIP6 Greenland is today the state of the art
for uncertainty quantification

source : Andy
Aschwanden et al.

(2021)

+ Great representation of
uncertainty related to
GCM and different
ISM

- Limited number of
SSP and RCM, no
representation of the
intern uncertainty of
ISM

- Ability of models to
represent past
changes?
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Scoring can reduce uncertainty,
but beware of overconfidence!
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The future will be complicated,
but not as bad as the SSP5-8.5
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