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owards ready-to-use, open-source
automated geodynamic
diagnostics and fair representation of
numerical models

Collecting geodynamic diagnostics, automating them in a robust manner to be applied to the
multitude of different geodynamic models and codes, and providing them back to the community
can foster additional progress within the modelling community.

Why do we need automated post-processing?

What do we already have?

StaglLab’s geodynamic diagnostics

StaglLab’s scientific visualisation

What do we still need?
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Why do we need automated post-processing?

« Time efficiency
« Calculating diagnostics every time step vs. Post-processing when needed
« Coding a plume tracking algorithm over 4 weeks vs. Clicking one button
« Coding — forgetting vs. Coding — extending

« Storage efficiency
« GBs of unused output data vs. Post-processing when needed

« Flexibility
« Only one saved output for this model vs. Post-processing tool output at any time

e Objective post-processing
 Picking subjective features vs. Peer-reviewed objective algorithm

o Testability
- ,We see that...” vs. ,,The diagnostics of StagLab v5.0 indicate that ...“

« Reproducibility
- ,Available“ by author request vs. doi:10.5281/zenodo0.1199037
- A code from a friend of a friend vs. A code of fully acknowledged developers
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What do we already have?

v Automated Geodynamic diagnostics
v Clear and focussed plot design
v Scientific colour maps
v Light & Dark Mode
v Publication-ready figures & movies

v’ Easily extendable code design

J

www.fabiocrameri.ch/StaglLab

Crameri, F. (2017), StaglLab 3.0. http://doi.org/10.5281/zenod0.1199037

Crameri, F. (2018), Geodynamic diagnostics, scientific visualisation and StagLab 3.0, Geosci.
Model Dev., 11, 2541-2562, doi:10.5194/gmd-11-2541-2018
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StagLab’s geody

1

Diagnostics
Plate Thickness |
(automated definition)

H

Diagnostics
Plate Thickness Il
various definitions

Diagnostics
Plate & Plate-Core &
Upper-Mantle Parameters

Diagnostics
Slab Geometry &
Dynamics

v

Diagnostics
Tectonics

v

Surface Topography

amic diagnostics

50+ individual diagnostics

— Table S1: STAGLAB’s di output for 2-D model data®
Availability’ ‘Parameter Symbol Unit®
Diagnostics 2-D Cartesian  2-D cylindrical ~ 3-D Cartesian (2-D mode®) Time ¢ variable
Time Seconds t s
Topography Time Years tyr vr
Mantle-Transit Time tur #MT
Regional characteristics v v v Trench Position Trench variable
I ic topography p v v v Subduction Polarity Polsu, *1: left, '1: right, "0’ unknown
Residual topography cc v v v Trench Velocity Olrench ema!
Theoretic Trench Velocity — UrrenchTheoretic cma™t
Plate Upper-Plate Velocity wp cma!
. Lower-Plate Velocit; -1
Convergent-boundary tracking v v v e Tate ey e o
; boundary trackin; v v v Convergence Velocity UConvergence (M
Divergent-boundary tracking Slab Sinking Velocity UStabSinking cma~?
Plate thickness v v v Max. Plate Velocity VPlateMaz ema!
Plate-core stress v v v RMS Plate Velocity UPlateRMS ema™?
Plate-core strain rate v v v Slab Angle Os1at °
Max. depth of plastic failure v v v Slab-Tip Horiz. Position ZstabTip variable
Subduction kinematics v v v Slab-Tip Depth 2StabTip variable
Subduction polarity v v v Slab Viscosity TIstab Pas
Subducting plate age at trench v v v f;ab D;T“:’l Viscosit Pstab ];gm
Subducting plate bending v v v UP‘”"MQ"M“ D‘“"_i‘ v o k“ o
N r-Mantle Densi m
Subduction flow rate v v v Mppe o b 8 -1
n flow rate ax. Upper-Mantle Velocity  vuas,aras cma
Plate t}gndmg dlss}patwn v v v Slab-Mantle Visc.Contrast — Afsiab-Mantte -
Overriding plate tilt v v v Left-Plate Thickness diesep variable
Spreading kinematics v v v Right-Plate Thickness dyightp variable
Siab Lower-Plate Thickness dip variable
4 Upper-Plate Thickness dyp variable
Slab viscosity v v v Plate Bending Radius B variabe
Slab-mantle viscosity contrast v v v ];e;]d;:g ?_’ss“;“?" " L N
Slab-tip depth v v v el. Bending Dissipation ¢€&norm .
Shallow-denth slab dip angle v v v Viscous Plate Dissipation ¢, Ns
}V ‘ P! . p ang| Max. Plate-Core Viscosity NPlateCore Pas
Slab-sinking velocity v v v Min. Plate-Core Strainrate  épiatecoresin S
Slab water retention v v 's Max. Plate-Core Strainrate  épiatecorerar 5
Max. Plate-Core Stress OplateCore ez MPa
Mantle Max. Plate Stress OPlate, Maz MPa
Mantle transit time v v v LAB Depth 4B variable
Upper-mantle viscosity v v v x“' zfei: Eept: Fracti Zyieldmaz ":’r“"“_“e c e thickn
Mantle-plume tracking v v v T:X- N ]1; meP'- action  Zyield,maz, frac ac‘“;n of mean plate thickness
. . . . "encl e] ZTrenc variable
Active vs. passive upwelling—downwelling v v v - Trench
A ! Upper-Plate Tilt up o
Total upwelling—downwelling volume v v v Subduction Flow-Rate dup m? sl
2 At the time of submission. ® Diagnostics performed on a vertical cross section through a Cartesian 3-D model. @At time of submission, *In STAGLAB's dimensional mode.
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StaglLab’s scientific visualisation

Capital lettre annotation?
Lower case annotation?

Parentheses?
Brackets?
Nothing?

Helvetica?

Arial?

Times New Roman?
Comic-Sans?

New in version 5.0
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Automated journal-style plot design
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What do we still need?

« Machine readable/understandable output from geodynamic codes
= Developers should provide detailed information of their code’s output structure

= Qutput structure should neither depend on number of computational cores used, nor model
geometry, nor any other specific model setup

« More sustainable geodynamic post-processing
= Software extensions instead of constant re-development
= Covering more programming languages
= Community-wide sharing and testing of tools and codes
= Universal reproducibility
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