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Introduction

Validation
• Comparison of analysis 

predictions to data
• Aim is assessment of whether 

the analysis method captures 
key features of data

3



Introduction

Validation
Need for simulations
• Fill data gaps
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Kramer and Stewart, 2025 

NGA-West2 NGA-Sub

NGA-East
NGA-West2: Ancheta et al. 2014
NGA-Sub: Mazzoni et al. 2022
NGA-East: Goulet et al. 2021



Introduction

Validation
Need for simulations
• Fill data gaps
• Assess impacts of particular 

conditions for ground motion 
modeling
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Modified from Donahue and 
Abrahamson, 2014



Introduction

Validation
Need for simulations
Simulation methods
• Physics-based stochastic
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Introduction

Validation
Need for simulations
Simulation methods
• Physics-based stochastic
• Deterministic and hybrid 

methods
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Present focus



Validation for ground motion prediction

Ground motion scaling
• Refers to how ground motion 

changes in response to changes 
in a parameter
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e.g., distance-scaling



Validation for ground motion prediction

Ground motion scaling
• Refers to how ground motion 

changes in response to changes 
in a parameter

• Critical component of GMMs
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Validation for ground motion prediction

Ground motion scaling
Validation methods
• Waveform comparisons to data
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Modified from Graves and Pitarka, 2010

Issues: 
1) Potential for circularity
2) High-frequency components of 

ground motion may not be 
considered

3) Difficult to assess scaling



Validation for ground motion prediction

Ground motion scaling
Validation methods
• Waveform comparisons to data
• Ground motion IM comparisons 

to recordings
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Modified from Graves and Pitarka, 2010

Issues: 
1) Data limitations
2) Potential for circularity



Validation for ground motion prediction

Ground motion scaling
Validation methods
• Waveform comparisons to data
• Ground motion IM comparisons 

to recordings
• Ground motion IM comparisons 

to GMMs
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Modified from Star et al., 2011

M7.8 Shakeout



Validation for ground motion prediction

Ground motion scaling
Validation methods
• Waveform comparisons to data
• Ground motion IM comparisons 

to recordings
• Ground motion IM comparisons 

to GMMs
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Lee et al., 2022

Issue: GMM limitations beyond data 
range



Closure
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Value of independence in validation research

Ideal sequence: 
• Initial validation → model improvement → updated validation
• Results in improved models and parameter selection protocols

Need for validation continues
• Advancements in simulation methods (3D, dynamic rupture)
• Greatest validation needs: scaling, aleatory (sigma), epistemic
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