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GeoStat Framework
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● Data from different sources
– Boundary Conditions
– Meshes/Geometries
– Conductivity Fields

● Post-processsing
– Access output with Python
– Reader for VTK/TecPlot
– Sorted by PCS/primary-var

● Dynamical model setup
– Single script
– Ensemble runs (mpi4py)
– Modify existing models 

● Why Python?
– Easy to use
– Open source
– Fully flexible language

Why an API?
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● Installation: pip install ogs5py

● Source-Code: github.com/GeoStat-Framework/ogs5py

● Documentation: geostat-framework.readthedocs.io/projects/ogs5py 
● PyPI release: pypi.org/project/ogs5py

● Zenodo: doi.org/10.5281/zenodo.2546767

● Works on:
– Python 2 + 3
– Unix + Windows

How to get ogs5py?

https://github.com/GeoStat-Framework/ogs5py
https://geostat-framework.readthedocs.io/projects/ogs5py
https://pypi.org/project/ogs5py
https://doi.org/10.5281/zenodo.2546767
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Workflow

● OGS class attributes
– Files: bc, cct, ddc, fct, gem, gli, 

ic, krc, mcp, mfp, mmp, msh, msp, 
num, out, pcs, pct, pqc, pqcdat, 
rei, rfd, st, tim

– Lists: mpd, gli_ext, rfr, gem_init, 
asc, copy_files

– Strings: task_root, task_id, 
output_dir, top_com, bot_com

● OGS class methods
– add_/del_[mpd, gli_ext, …]()

– load_model()

– reset()

– run_model()

– write_input()
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● Block files (main case, data handled block-wise)
– #<main_key>   or   #<main_key>

 $<sub_key>          <content>
  <content>          …        
  …                  …        
#STOP              #STOP      

– BC, CCT, DDC, FCT, GEM, IC, KRC, MCP, MFP, MMP, MPD, MSP, NUM, OUT, PCS, REI, 
RFD, ST, TIM

● Line-wise files (additional files handled as list of lines)
– ASC (from TIM, PCS, GEM …), PQC + phreeqc.dat, GEMS3K files (dch, ipm, dbr)

● Special files
– GLI, MSH (extended functionality provided)
– PCT, RFR (other handling)

OGS5 input files

} one block
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Modify block files

● BlockFile class attributes
– MKEYS    (possible main keywords)

– SKEYS    (possible sub keywords)

– is_empty (state if file is empty)

● BlockFile class methods
– add_block()

– update_block() (modify existing)

– get_block()    (access data)

– read_file()    (load existing file)

– write_file()   (to model folder)

– add_copy_link()(copy existing file)

– save()         (arbitrary location) 
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The MSH file

● MSH class attributes
– AXISYMMETRY

– CROSS_SECTION

– ELEMENTS          (sorted by type)

– ELEMENT_[ID/NO]

– GEO_[NAME/TYPE]

– LAYER

– MATERIAL_ID[_flat]

– NODES[_NO]

– PCS_TYPE

– centroids[_flat]  (centers of elem.)

– volumes[_flat]    (volumes of elem.)

● MSH class methods
– combine_mesh()  (with another ogs-mesh)

– [import/export]_mesh() (multiple types)

– generate()

– load() / save()         (ogs meshes IO)

– rotate() / shift() / transform()
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The GLI file

● GLI class attributes
– POINTS[_MD/_NANES/_NO]

– POLYLINES[_NAMES/_NO]

– SURFACES[_NAMES/_NO]

– VOLUMES[_NAMES/_NO]

● GLI class methods
– add_[points/polyline/surface/volume]

– generate()

– load() / save()

– rotate() / shift() / transform()
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Pumping test example

...
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Pumping test example
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Pumping test example

● Log-File
– OGS output saved as log

– Can be shown during computation

– Will be saved in the specified
output folder

– File name contains actual data
by default e.g.:

model_2019-03-18_12-16-10_log.txt
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Postprocessing

● Reader
– PVD / VTK / TEC-PLOT

– PCS can be specified 

– Output as Dictionaries

– Plotting ready
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Script generation

● Script generator
– Load your existing model

– Convert to one ogs5py script

– *.msh, *.gli separate

– Converted Benchmarks: github.com/GeoStat-Framework/ogs5py_benchmarks

https://github.com/GeoStat-Framework/ogs5py_benchmarks
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Ensemble runs with MPI4py

● mpi4py
– Simply parallelize your 

ensemble runs in python

– Can be done within the script



Thanks for your attention!


