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1. Currentwork with Martina Schatfer
(slidesprovidedby Martina)
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Elmer:

sliding law In forward simulations
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Basic modeling (2)
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2. Sedimentmodelling
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Deformable sediment probably underlies Austfonna gIaC|ers (and many
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Sediment yield strength has a strong dependence on pore water pressure
therefore we need a hydrology model also.

Basile de Fleurian has done some development in this area (Olivier to talk
about this later on?).

Garry Clarke provides a physical description including dependence of
sediment yield strength on porosity as well as pore water pressure
(important for a compressible sediment).

Our plans for moving forward are not definite yet, but both myself and
Dorothee Vallot are interested in sediment model development for
Elmer/ice, and application to Nordaustlandet icecaps.

Watch this space, and let me know if you are interested in being involved.
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3. lcec oceaninteractions
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Flexibility in iceocean coupling

| will couple the Regional Ocean Modelling System (ROMS, developed to
Include sub shelf processes by Ben GaRkenzi) to either Elmer/ice or
BISICLES (block structured adaptive mesh model, good for longer
timescales).

BUT we (i.e. The ice dynamic modelling community) would like multiple
options for iceocean coupling to allow to switch between different ice
dynamic models and different ocean models.

CKSNET2NBEX ¢S YySSR G2 UKAY]l I 62dz
potentially involving third party coupling toolkits (e.g. MCT, cpl7, ESMF)
and or application programming interfaces (APIs, Thomas has written one
for Elmer/ice).

Need to work with different groups to come up with a suitable framework.
In the first instance at least Steph Cornford (Mr BISICLES, at least on this
side of the Atlantic) and Thomas or Olivier (the high lords of EImer/Ice).

We may also want to consider PISM, CISM, Sicopolis etc...



Some basic layouts for parallel coupled models

—| program main | , program
model1
—I-[ subroutine model1() ] L

commi ‘ comm?2 ‘

»[__subroutine modeiNg | 71 globalcommunicator |-

—hl global communicator ‘..._

[ program main }
[ program main ] J'
subroutine
‘ ‘ model2()
subroutine .
model() subroutine ]
model3()
commi ‘ commz2 ‘ ‘ commi comm?2 ‘
—*|  global communicator ‘-— —'-‘ global communicator ‘-l—

Figure from Larson et al. 2005, International Journal of High Performance Computing Applicatiol



Single executable
concurrent coupling
iInvolving the Region:
Ocean Modelling
System (ROMS)

‘Master’ program

» initialize MPI
- g
..-'"'---- x""‘x,_&
e ~  MODEL2
MODEL1 + initialize MCT
= initialize MCT MCT MODEL2
* initialize
= initialize MODELA
= ime=0: exchange E ) 1-]-”1&:[}: exu.::hange
iritial data with - g «— initial data u.lnth
MODEL2 via MCT = MODEL1 via MCT
/ ~ model _-H\ ~ model 5\
integration with o ( integration with |
MODEL1 / i | MODEL2 |
_ time step a \ time step /
— __________, m.q_______ - _______._.e
* e = MCTtime : N *» time = MCTtime :
exchange modeled i
fields with MODEL2 N exchange modeed
via MCT g fields with MODELA1
g via MCT
*iime=end:
finalize MCT, > B » ime =end :
return fo ‘Master finalize MCT,

—
B Wl

retum to ‘Master

‘Master’ program
= finalize MPI
= program STOP, END

Figure from Warner et al., 2008, Environmental Modelling and Software



An Elmer/ice API
already exists,
though current
functionality Is
limited to steady
state simulatons

Figure fromZwinger2009 EGU poster
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