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DIAGNOSTIC RUN
Starting from a given point-distribution (DEM) in 2D we show how to
Å Build the geometry and mesh it (using Gmsh)
Å Set up runs on fixed geometry
Å Basic post-processing in ParaView
Å Introduce sliding
Å Introduce heat transfer (thermo-mechanical coupling)



The diagnostic problem

ÅWe start from a 
distribution of 
surface and 
bedrock points 
that have been 
created driving a 
prognostic run 
into steady state

ÅThe distributions are given in the files: 
steady_ELA400_bedrock.dat , steady_ELA400_surface.dat



The diagnostic problem



The diagnostic problem

ÅWe use a 11 deginclined rectangular mesh 
(produced with Gmsh) of unit-height



The diagnostic problem

ÅOpen the Gmshfile: 

$ gmsh testglacier.geo

ÅGo to Meshand press the 2Dbutton

ÅSavethe mesh

ÅUse ElmerGridto convert the mesh:
> ElmerGrid 14 2 testglacier.msh \

ïautoclean ïorder 0.1 1.0 0.01

Orders the numbering in x 
y z ςdirections (highest 
number fastest)

Needed to 
clean up 
geometry



The diagnostic problem

ÅOpen the Solver Input File (SIF)

$ emacs Stokes_diagnostic.sif

ÅSteady state simulation = diagnostic



The diagnostic problem 



The diagnostic problem

Å Boundary conditions:
ïusing array function for 

reading surfaces
ï Real [cubic] expects 

two columned row:
x1 z1

x2 z2

é

ï include just inserts 
external file (length)

ïRight values interpolated 
by matching interval of 
left values for input 
variable



The diagnostic problem 

ÅNow, run the case:

$ ElmerSolver Stokes_diagnostic.sif

ïYou will see the convergence history displayed:

FlowSolve : -------------------------------------

FlowSolve :  NAVIER - STOKES ITERATION          23

FlowSolve : -------------------------------------

FlowSolve : 

FlowSolve : Starting Assembly...

FlowSolve : Assembly done

FlowSolve : Dirichlet conditions done

ComputeChange : NS (ITER=23) (NRM,RELC): (  1.6112696     

0.90361030E - 03 ) :: navier - stokes

FlowSolve : iter :   23 Assembly: (s)    0.26    6.04

FlowSolve : iter :   23 Solve:    (s)    0.11    2.62

FlowSolve :  Result Norm     :    1.6112695610649261

FlowSolve :  Relative Change :    9.0361030224648782E - 004



The diagnostic problem 

ÅPost-processing using ParaView: $ paraview



The diagnostic problem 

ÅFile Ҧ hǇŜƴ  stokes_ela400_diagnostic0001.vtu



The diagnostic problem 

ÅApply



The diagnostic problem 

ÅChange to velocity

Press to 
activate
colour 
bar 



The diagnostic problem 

ÅScale


