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gravity driven lubricated flow
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Evolving lateral margins QPN s,

level set method + calving laws where needed
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20 moving front module

JEEE level set ACBE level set
slope

1ppE | EXtrapolation
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volving lateral margins
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Evolving lateral margins QPN s,
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inverse modelling of calving fronts
parameter optimisation problem
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Tracking the grounding line OV g

evaluation

20 grounding line module < par
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Architecture of ice sheet models
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How to obtain a proper initial state for projections?

geometry, velocity, temperature @ initial state ?
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~200ka now 2100/2300
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—  e———————

~200ka now 2100/2300

MR NFDI4Earth HELMHOLTZ



nversion + thermal spin-u

o

ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

O
st

AV

B
=

L
R
s
QAR

AN

X2

R
VPCRR

A%

o5
R4
%

APy d o relaxation
S ® ® < 10a, HO
Nt e
BN -] 15km
RO o
NUSRIRK] - lo)
n
S
f—
| ()
Ay
P
=50 e o~
hmax_50 km S () | ti
| ‘ = 3 relaxation
hmin=15 km o—e O
S 10a, HO
> 5km
o
)
»
i
—
o
rmax=50 km
hmin=5 km
™
8 relaxation
@ ® 5 10a, HO
=) 2.5km
o
)
»
i
—
o
hrmax=35 km
hmin=2.5 km
<
] relaxation
S 10a, HO
=] 1km
o
()
n
S
—
(o)

thermal

spin-up
125ka, HO 1|;I(<jm
15-50km

inversion

asynchronous
momentum balance every 20t time step
enthalpy balance each time step

thermal
spin-up

125ka, HO ;(%
5-50km

inversion

asynchronous
momentum balance every 100t time step
enthalpy balance each time step

thermal

spin-up
25ka, HO 2|-5Kkjm
2.5-35km .

inversion

asynchronous for 24ka
momentum balance every 400t time step
enthalpy balance each time step
synchronous last 1000a

thermal
spin-up

inversion

15ka, HO 1'12]
1-20km

asynchronous for 14ka
momentum balance every 400t time step
enthalpy balance each time step
synchronous last 1000a

. geometry evolution

. geometry fixed

initial

relaxation
50a, HO

synthetic
SMB

state

after-spin-up-geometry

&———> 2300

time

HELMHOLTZ



Spin-up’s and projections
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Distributed computing — the plan

VI

ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

MRS NFDIsEarth

runtime script S

£\ el v
development =72 ARt
@)
com CMIP6
o= SEMIC

data @

dissemination
) satellite data
calving front
polygons

EE D
Tee i Eee
, Simulations cam

HELMHOLTZ



*

ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

ﬁg‘ﬁ% Data Analytics GFZ

Software Framework ol et

Eggert, D., Sips, M., Sommer, P. S. and Dransch, D. (2022). DASF: A data analytics software framework for
distributed environments. V. 0.3.0. GFZ Data Services. https://doi.org/10.5880/GFZ.1.4.2021.008

central message broker (based on Apache Pulsar) ﬁ: PULSAR
* remote procedure calls (RPC) P pUhOn

messaging protocol language bindings for python and typescript

example: Digital Earth Flood Event Explorer TypeSCHpJ[
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Outlook

.... hot trivial for infrastructure providers




