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Outline

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)

• Motivation – SCEC Ground Motion Simulation Efforts

• Objectives of SCEC GMSV TAG

• 2012-2014 Projects

• 2015 Project on “Implementation of GMSV Gauntlets …”

• 2016 SCEC GMSV TAG Activities (tentative)

• 2016 QuakeCoRE GMSV Coordination
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 Broadband Platform (BBP)

Software system for simulation of broadband (0-10 Hz) 
seismograms for historical & scenario earthquakes
Designed for use by both scientists & engineers

SCEC Ground Motion Simulation Efforts

“Overview of the SCEC GMSV TAG,” S. Rezaeian (USGS) & N. Luco (USGS)                                                                                  April 21, 2015

SSA 2015 Annual Meeting

 Cybershake

3-D low-frequency wave propagation simulations for 
PSHA 
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SCEC GMSV TAG Objective

“Progress of the SCEC GMSV TAG,” S. Rezaeian (USGS) & N. Luco (USGS)                                                                                  April 21, 2015

SSA 2015 Annual Meeting

 Develop and implement testing/rating methodologies via 
collaboration between ground motion modelers and engineering 
users

 Focused on validation for use in “engineering applications,” 

such as …

– development of Ground Motion Prediction Equations (GMPE’s),
BPVP focused on elastic SDoF

– Probabilistic Seismic Hazard Analysis (PSHA)

– structural Nonlinear Response History Analysis (NRHA) of 
buildings

– geotechnical Site Response Analysis (SRA)
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SCEC GMSV TAG Objective

“Progress of the SCEC GMSV TAG,” S. Rezaeian (USGS) & N. Luco (USGS)                                                                                  April 21, 2015

SSA 2015 Annual Meeting

Not focused on …

 verification (comparison against theoretical predictions, as opposed to 
observations)

 comparisons of seismograms, as opposed to …

– elastic response spectra

– inelastic response spectra

– response of geotechnical systems

– multi-degree-of-freedom building response

– other “engineering metrics”

 validation of individual simulated ground motions
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2012-2014 SCEC GMSV TAG Projects

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)
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Related (but Separate) GMSV Efforts

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)
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Burks & Baker (2014)

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)

Bulletin of the Seismological Society of America, Vol. 104, No. 4, pp. 1930-1946, August 2014, doi: 10.1785/0120130276
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Rezaeian, Zhong, Hartzell & Zareian (2015)

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)

Bulletin of the Seismological Society of America, Vol. 105, No. 6, pp. 3036-3049, December 2015, doi: 10.1785/0120140210
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Afshari & Stewart (2016)

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)

Earthquake Spectra, In Press, 2016, doi: http://dx.doi.org/10.1193/063015EQS106M
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2015 SCEC GMSV TAG Projects

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)
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2015 “Implementation …” Project

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)

Co-PIs: Luco & Rezaeian (USGS), Goulet (SCEC), 
Skarlatoudis & Bayless (AECOM), & Maechling & Silva (SCEC)

• Task 1 – Selection of validation parameters

• Task 2a – Implementation & verification

• Task 2b – Development of validation evaluation criteria

• Task 3 – Dissemination of results; begin feedback loop
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Selected GMSV Parameters

Selected validation Parameters for current implementation on the BBP:

Baker et al. Parameters:
B1. Ratio of inelastic to elastic displacement
B2. Correlation of spectral acceleration across periods
B3. Ratio of maximum to median response across orientations

Rezaeian et al. Time-Dependent Parameters (for visual inspection) :
Ra. Evolution of intensity & [𝜖𝜖𝑎𝑎, 𝜈𝜈𝑎𝑎]
Rb. Evolution of predominant frequency & [𝜖𝜖𝑏𝑏, 𝜈𝜈𝑏𝑏]
Rc. Evolution of bandwidth & [𝜖𝜖𝑐𝑐 , 𝜈𝜈𝑐𝑐]

Rezaeian et al. Scalar Parameters:
R1. 𝐼𝐼𝑎𝑎
R2. 𝐷𝐷5−95
R3. 𝐼𝐼𝑎𝑎/𝐷𝐷5−95
R4. 𝜔𝜔𝑚𝑚𝑚𝑚𝑚𝑚
R5. 𝜔𝜔𝜔
R6. 𝜁𝜁

Stewart et al. Parameter (GMPE):
S1. Duration

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016
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Recent “Implementation …” Workshop

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)
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Recent “Implementation …” Workshop

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                               March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)
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2016 SCEC GMSV TAG Workshops

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                   March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)
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2016 QuakeCoRE GMSV Project

“The Southern California Earthquake Center GMSV Technical Activity Group,” N. Luco & S. Rezaeian (USGS)                   March 24, 2016

QuakeCoRE Monthly Webconference: Ground Motion Simulation Validation (GMSV)

“Futher Coordination between QuakeCoRE and 
SCEC on Ground Motion Simulation Validation”
International travel costs for four U.S delegates 
to attend the 2016 QuakeCoRE Annual Meeting, 
to be shared with SCEC, if a parallel proposal to 
SCEC is funded, or with the USGS, to the extent 
possible. We also submitted a proposal to 
SCEC to hold an “International Workshop on 
GMSV” during the 2016 SCEC Annual Meeting
(shortly after QuakeCoRE Annual Meeting) that 
QuakeCoRE representatives would be invited to 
participate in.
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