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Abstract Volume evolution during scenario runs

Model simulations with the state-of-the-art ice sheet model PISM (Parallel Ice Sheet Model), that 5000 ] T

Is forced with a number of climate forcings for the next century are presented. The climate e o E°|t‘: |
forcings come from the EU FP7 project ice2sea where 3 regional climate models (HIRHAMS, e S e
MAR and HadRM3P) were used to dynamically downscale two scenario runs (A1B and E1) from
two GCMs (ECHAM5 and HadCM3). These climate models are run with a constant ice sheet
topography and therefore climate-elevation change feedback not included in the simulated mass

changes. To assess the sensitivity of the projections to the ice sheet model initial state, four - HAuATE et . I E
initialisaton methods were used. Analyses of these 100 years simulations indicate that the mass 2000 T Le L ergeant f - - -~ Mergad
changes due to climate forcing are decoupled from the changes due to dynamic response and the -300000 o :
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initialisation procedure. The simulated mass loss has a relatively large range, 0.5 to 6.5 cm sea | Hodel years o | Model years o | odel years | Modelvears o
level rise equivalent, which is to a large extent due to the range in the projected climate forcing Fig 1. Results from runs starting from the four initialised Fig 2. Results from runs starting from the four initialised Fig 3. Results from runs starting from the four Fig 4. Results from runs starting from Const init ice sheet

f h . ol dels th dtod e the cli fiald iIce sheets and forcing from one RCM, MAR, that has iIce sheets and constant reference forcing. This is the Initialised ice sheets and the model drift (Fig. 2) forced with downscaled results from HIRHAMS5, MAR and
rom the regional climate models that were used to aownscale the climate tields. downscaled two emission scenarios from two GCMs model drift resulting from the initialisation method. has been subtracted from direct results (Fig. 1) HadRMS3P that have downscaled two emission scenarios from
two GCMs (ECHAM and HadCM3) (drift also subtracted)
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Elevation changes during

Elevation changes during 100 years scenario runs: Const init Paleo init

Merged init HadRM3P

Different initialisation methods
Four initializing methods are used:

Paleo initialisation (Paleo init): model is run through a

full glacial cycle from 125 ka BP until present (O model
years) by scaling reference climate with oxygen isotopes
record from the GRIP ice core.

Constant initialisation (Const init) starts with the ice
sheet from end of Paleo init and forces the model with
constant reference SMB for 60 ka to a steady state.

Flux-corrected initialisation (FC init) is same as the

Paleo init, except that a mass balance modifier that {00

forces the ice thickness to be the measured one at year O

IS applied during the last 5000 years of the run. Z V-
t=0

Merged initialization (Merged init) is a combination of
the topography of the Const init and the ice temperature
(enthalpy), basal conditions and basal uplift rate from the
Paleo init ice sheet.

Elevation changes are the results of direct climate
mass balance forcing and dynamic changes:

100 100

h-mn — h‘D _ Z C'MB -+ Z V- all

C
oo — ho

At t=0 t=0

100 100 &f

h¢, —h
=D CMB + =%—+% V- du
t=0 t=0

Fig. 5 Resulting elevation changes, top row the
difference in elevation after 100 year scenario runs
(Fig. 1), second row the total dynamic component,
the third row shows the dynamic part resulting
from constant forcing with reference climate (drift
of model, Fig. 2) and the bottom row shows the
dynamic elevation changes after the 2CMB and

100

The columns show the results from the different t=0
Initialisation methods. Comparison of the bottom
row figures shows that after subtracting the drift in
the model due to initialisation the dynamic

elevation changes are very similar for all the

Initial states.
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the drift have been subtracted from the top row. Z V - Qayn
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100 years scenario runs:
Different climate forcing

Fig. 6 Resulting elevation
changes during scenario runs
top row: the difference In
elevation after 100 year

scenario runs, second row
shows the total mass
balance, third row the total
dynamic component and the
bottom row shows the
dynamic elevation changes
after the 2CMB and the drift
have been subtracted from
the top row.

The columns show the results
from the different RCM
forcing fields, MAR,
HIRHAMS5 and HadRM3P.

Conclusion

The simulated mass loss
during the 100 year scenario
runs is in the range 0.5 to
6.5 cm sea level rise
equivalent, the difference is
due to the difference in
climatic forcing and
scenario (Fig. 4). The
difference in the dynamic
response after the climatic F—0)
mass balance and the drift

due to initialisation method

has been subtracted from

the simulated elevation

changes (bottom row In

Figs. 5 and 6) is only 2-3

mm sea level rise

equivalent. It Is concluded

that the climatic mass

balance is decoupled from

the dynamic response for

short time scales. This

model setup does not

Include climate-elevation

change feedback.
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