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Captures complex effects
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Y What does physics-based simulation offer?
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Produces synthetic seismograms
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Probabilistic Seismic Hazard Analysis

e What ground motions can | expect at a location over the next N years?

e The PSHA process:
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Building codes
Insurance rates
Disaster planning

Obtain a list of all earthquakes : ..
of interest (ERF)
Determine the shaking
each earthquake causes
Combine shaking with probabilities
to produce hazard products

Probabilty Rate (1/yr)
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CyberShake

e 3D physics-based PSHA platform: uses simulated ground motions to

determine the shaking from each event
Velocity Model
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S’C@C CyberShake Model Development

e Performs integrative science: advances in source descriptions, velocity
models, and physics codes are integrated into the platform to improve hazard

models
Integrate
features stud
CyberShake Development Process y
Distribute Analyze
data products <: results

e Requires high performance computing: last study ran for 45 days, used
180,000 node-hours, and generated 1 PB of data
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e Recent CyberShake results
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e Layered Dataset of Hazard Products

Hazard Maps Hazard Curves Disaggregation
(multiple periods) (100s of sites) (arbitrary level)
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CyberShake: Next Steps
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New ERFs with multi-fault ruptures

...as well as technical improvements to support all this!
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e Broadband Platform (BBP)

e The SCEC Broadband Platform produces simulated ground motions for

events of your choosing
o 1D deterministic (<1 Hz) + stochastic (1-20 Hz)
o  Produces seismograms and intensity measures

e Supports both user-defined and historical earthquakes
e Multiple modules for each simulation stage

e Lightweight computational footprint -
can run on your laptop

Fault Trace with Stations
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e Scenario Simulations

e User-defined simulations using pre-computed 1D Green’s functions
e Simulations supported throughout California and Japan

BBP Modules Data products
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Fault Trace with Stations
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Y Validation Simulations

Rupture

Generator

e Platform provides historical earthquake
description and stations with recordings

Low-Frequency
Synthesis
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SCEC

Using the Broadband Platform

Simulation Mode *

Validation Simulation

Select the Broadband Platform simulation mode

Irikura Recipe Method 1
Irikura Recipe Method 2

Select
Simulation method

Number of Simulations *

e
GP (Graves & Pitarka) Method
e ]

Explore / sceccode / bbp_22.4

Docker
Container

h sceccode/bbp_22_4
SCEC By sceccode + Updated about 3 year.

Docker image of SCEC Broadband Platform including the LA Basin region and 3 validation events
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Y& SCEC’s Physics-based Seismic Platforms

CyberShake

e 3D PSHA

e Hundreds of thousands
of events at
hundreds of sites

e |arge-scale computations

e Access CyberShake data

via the CyberShake data access tool:
https://github.com/SCECcode/cs-data-tools

Broadband Platform

1D single-event simulations =~ §fipwn =
(with 3D on the way!)

nnnnn

Scenario and historical events .
Lightweight computations & D %

Access the Broadband Platform here;
https://github.com/SCECcode/bbp

These platforms enable SCEC to transform research into applied data products.

|deas for future development? Come tell us!
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a USGS

science for a changing world
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Enabling scientific breakthroughs at scale Information Sciences Infitute

15



	SCEC’s Physics-Based Seismic Hazard Modeling Platforms
	What does physics-based simulation offer?
	Probabilistic Seismic Hazard Analysis
	CyberShake
	CyberShake Model Development
	Recent CyberShake results
	Layered Dataset of Hazard Products
	CyberShake: Next Steps
	Broadband Platform (BBP)
	Scenario Simulations
	Validation Simulations
	Validation Simulation Data Products
	Using the Broadband Platform
	SCEC’s Physics-based Seismic Platforms
	Thanks!

