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DIAGNOSTIC RUN

Starting from a given poirdistribution (DEM) in 2D we show how to
Build the geometry and mesh it (usi@nsh

Set up runs on fixed geometry

Basic posprocessing ifParaView

Introduce sliding

Introduce heat transfer (thermaonechanical coupling)
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The diagnostic problem
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A We start from a soaty A botind it 012
distribution of 7|
surface and
bedrock points |
that have been 7
created driving a /
prognostic run .l ]
Into steady state

A The distributions are given in the files:
steady ELA400 bedrock.dat , Steady ELA400_surface.dat
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The diagnostic problem
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The diagnostic problem

A We use a 1tleginclined rectangular mesh
(produced wﬂthsb of umt—helght
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File Tools Window Help File Tools Window Help




The diagnostic problem

A Open theGmshfile:
$ gmsh testglacier.geo

A Go toMeshand press theD button
A Savethe mesh

A UseElmerGrido convert the mesh:
> ElmerGrid 14 2 testglacier.msh \
I autoclean T order 0.1 1.0 0.01

\ J | J
| |

Needed to Orders the numbering in x
clean up y zcdirections (highest
geometry number fastest)




The diagnostic problem

A Open the Solver Input File (SIF)

$ emacs Stokes diagnostic.sif

A Steady state simulation = diagnostic

Simulation
Max Output Level = 4
Coordinate System = "Cartesian 2D"
Coordinate Mapping(3) =1 2 3
Simulation Type = "Steady"
Steady State Max Iterations =1
Output Intervals = 1
Output File = "Stokes ELA408 diagnostic.result”
Post File = "Stokes ELA400 diagnostic.viu" ! use .ep suffix for leagcy format
Initialize Dirichlet Conditions = Logical False
End



The diagnostic problem

time integration

non-linear iteration

linear iteration

end linear itera-

end non-linear iteration

Solver 2

end steady state iteration

end time integration

1.
2.

Timestep Intervals

Steady State Max Iterations

. Nonlinear Max Iteratioms
. Linear System Max Iterations

. Linear System Convergence Tolerance

. Nonlinear System Convergence Tolerance

2. Steady State Convergence Tolerance



The diagnostic problem

A Boundary conditions: Name ~ *bedrocks

Target Boundaries = 1

.[ lJESir1g) Eirrfi)/ fLJf]()ti()f] f()r Conpute Normals = Logical True

H ! include the bedrock DEM, which has two colums
rEBEi(jlr]gJ ESLJFfEi()EESS Bottom Surface = Variable Coordinate 1
T ; Real cubic
I Real [CUbIC] eXpeCtS include "steady ELA460 bedrock.dat"
two columned row: End
Velocity 1 = Real 0.0e8
Xl Zl I‘I.I'elccity' 2 = Real B8.0ed
End
X2 Z3 -
é Boundary Cohgltlon 2
Name = "sides"”
A . . Target Boundaries(2) = 3 4 ! combine left and right boundary
I |nC|Ude jUSt IﬂSGI‘tS Velocity 1 = Real 0.0e8
external file (length) end
I Right values interpolatec ®eurdary condition 3
by matching interval of = target soundaries - 2
H L doclude the curfars DEM wwhich hoce twn colums
|E§ft_\/Ei|LJEBE; fC)r Ir]F)LJt Top Surface = Variable Coordinate 1
\/Eif|£1t)|€§ Real cubic
include "steady ELA460 surface.dat"
End

Depth = Real 8.8
End



The diagnostic problem

A Now, run the case:
$ ElmerSolver  Stokes diagnostic.sif

I You willsee the convergence history displayed:




A Post

The diagnostic problem

processing usingaraViews paraview

ParaView 4.0.1 64-bit

File Edit View Sources Flters Tools Macros Help
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The diagnostic problem

AFlIeI'b h L\E\Sk%_elamo_diagnosticOOOl.vtu

Open File: (open multiple files with <ctrl> key.)

Look in: [fhnme}zwingerﬂﬂ.‘urkﬁes.tﬁIacier,ftestglacier.f |v] « = 4 W

[ Home Filename

| SMB_only_ela400

[ Stokes elad00

| mesh.boundary

| steady_ELA400_bedrock.csv
| steady ELA400 surface.csv
B istokes elad00 diagnosticO001.vtu

- |=| stokes ela400 diagnostic_slide0001.vtu
-|=| stokes_elad00_dt25a..vtu

[ testglacier

[ outline62 _|c100
[ Tutorials

[ mesh_808

File name: [ stokes_ela400_diagnosticO001.vtu l
Files of type: [Suppnrted Files (*.cm! *.Flash *flash * boundary *.hier | vl




The diagnostic problem

A Apply

ParaView 4.0.1 64-bit
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The diagnostic problem

A Change tovelocity

File Edit View Sources Filters Tools Macros

ParaView 4.0.1 64-bit
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The diagnostic problem

A Scale



