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https://www.knmi.nl/kennis-en-datacentrum/dataset/aardbevingscatalogus
https://www.knmi.nl/kennis-en-datacentrum/dataset/aardbevingscatalogus
http://rdsa.knmi.nl/dataportal/


 

 

 



 

https://cseptesting.org/
https://cseptesting.org/


 





 
Ǌŀƴƪ ŜƭǇŘψƭƻƻ Ǉψƭƻƻ ŜƭǇŘψŘƛŦŦ ǿŜƛƎƘǘ 

wŀǘŜπ¢ȅǇŜ ƛǎƻǘŀŎƘ 
/ƻƳǇŀŎǘƛƻƴ 

л πмлоофΦфмпнф рΦнпмнрп лΦллллл лΦрмлтоу 

ƭƛƴŜŀǊ ŎƻƳǇŀŎǘƛƻƴ м πмлоплΦорорс рΦллтомс лΦпофнт лΦпуфнсн 

 





 rank elpd_loo p_loo elpd_diff weight 

step thickness 0 -73.590155 2.668605 0.000000 6.656580e-01 

linear thickness 1 -74.337158 1.488101 0.747003 0.000000e+00 

linear stress elastic 2 -75.911049 1.539483 2.320895 3.343420e-01 

tanh stress elastic 3 -76.605201 1.657747 3.015046 0.000000e+00 

step stress elastic 4 -77.894733 2.627950 4.304578 0.000000e+00 

constant 5 -78.551989 0.899912 4.961834 5.129230e-14 

model rank elpd_loo p_loo elpd_diff weight 

step thickness 0 -73.590155 2.668605 0.000000 7.244358e-01 

linear thickness 1 -74.337158 1.488101 0.747003 6.208497e-15 

linear stress RTiCM 2 -76.621992 1.514297 3.031837 2.755642e-01 

tanh stress RTiCM 3 -77.074089 1.567410 3.483934 1.035478e-14 

step stress RTiCM 4 -77.988635 2.408014 4.398480 5.518179e-15 

constant 5 -78.551989 0.899912 4.961834 0.000000e+00 



 



 

 

https://epos-nl.nl/
https://opm-project.org/


 

 

 

SSM 
documentation 

TNO software 

implementation 

HRA pSHRA 

version 2019 2020 2021 2022 2023 

TNO-2023 Bourne et al., 2019; TNO, 2022a; this report TNO, 2020b           

Sub models 

TNO-Model calibration TNO, 2020a         x 

Coulomb stress distribution predictor for activity rate TNO, 2020a         x 

Activity rate TNO, 2020a x x x x x 

Activity rate RTiCM  TNO, 2023b           

ETAS TNO, 2020a x x x x x 

MD: linear stress dependent b-value & Mmax distribution Kraaijpoel et al, 2022           

MD: step thickness dependent b-value & Mmax distribution Kraaijpoel et al, 2022           

 

 

 

 

 



 

model  

version 
documentation 

TNO software 

implementation 

HRA pSHRA 
TNO 

proposal 

2019 2020 2021 2022 2023 
 

SSM   

NAM-V6 Bourne et al., 2019 TNO, 2020b   x x x     

TNO-2020 Bourne et al., 2019; TNO, 2022a TNO, 2020b         x   

TNO-2023 Bourne et al., 2019; TNO, 2022a; this report TNO, 2023b           x 

SSM sub models 

TNO-Model calibration TNO, 2020a         x x 

NAM-Model calibration provided as input not part of HRA x x x x     

Single Coulomb stress conditioned to activity rate TNO, 2020a x           

Coulomb stress predictor for activity rate                    
TNO, 2020b   x x x     

Coulomb stress predictor for magnitude distribution 

Coulomb stress distribution predictor for activity rate TNO, 2020a         x x 

Activity rate TNO, 2020a x x x x  x x 

Activity rate RTiCM  TNO, 2023b           x 

ETAS TNO, 2020a x x x x x x 

MD: constant b-value & Mmax distribution TNO, 2020a             

MD: inverse power law b-value & Mmax distribution TNO, 2020a x           

MD: hyperbolic tangent b-value & Mmax distribution TNO, 2020b   x x x x   

MD: single b-value & exponential taper & Mmax distribution TNO, 2020b   x x x     

MD: linear stress b-value & Mmax distribution Kraaijpoel et al., 2022           x 

MD: step thickness b-value & Mmax distribution Kraaijpoel et al., 2022           x 

GMM   

NAM-V7 Bommer et al., 2022 TNO, 2022b          x 

NAM-V6 Bommer et al., 2019 TNO, 2020b   x    x   

NAM-V6-2021 Bommer et al., 2019 TNO, 2020b     x x     

FCM   

TNO-2020 TNO, 2022a TNO, 2020a           x 

NAM-V7 Crowley and Pinho, 2020 TNO, 2020a  x x x x   
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https://doi.org/10.21105/joss.01143









