2024 Annual Meeting

Seismological Society of America
Technical Sessions
29 April-3 May ¢ Anchorage, Alaska

The SSA 2024 Annual Meeting will convene at the Dena’ina
Civic and Convention Center and feature more than 1069
technical oral and poster presentations as well as plenary ses-
sions, workshops, special interest groups and field trips.

The following schedule of events and abstracts are valid
until 23 February, 2024 and subject to change.

Where We are Gathered

The Seismological Society of America and the conference
organizers welcome you to the 2024 Annual Meeting in
Anchorage, Alaska.

We are gathered in a place that is defined by the environ-
ment surrounding us—the Chugach Mountains to the east
and Cook Inlet to the west. This resource-rich area has sus-
tained the Dena’ina Athabascan people for the past millennia.
Across Alaska, colonization from Russia and then America
devastated Alaska Native populations through disease, loss
of land and forced integration. Today, the work of reconcil-
ing this complex past includes components that are economic,
environmental, legal and cultural.

The Dena’ina Center itself is a small but meaningful
effort in cultural representation. The meeting rooms carry
Athabascan names for essential land and ocean features in this
region—features that should resonate with all Earth scientists.
And the art that fills the center provides both traditional and
modern perspectives on Alaska’s indigenous cultures. Other
excellent learning resources include the Alaska Native Heritage
Center (a 20-minute drive) and the Anchorage Museum (a
ten-minute walk).

A sense of place runs deep in all of Alaska. We encourage
you to use this meeting to learn and appreciate its land and
people.

Annual Meeting Co-Chairs

The Society is grateful to SSA 2024 Co-Chairs Carl Tape and
Michael West of University of Alaska Fairbanks for leading the
creation of this dynamic week of science.

Contact
info@seismosoc.org
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Technical Program
Plenary Sessions

Keynote Address: Learning from Earthquakes—
Observations from the Field and the Design
Office Following the 2023 Turkiye-Syria
Earthquake Sequence
Tuesday, 30 April, 6-7 Pm
Ayse Hortagsu, Applied Technology Council

With an official death toll of 60,000, an estimated eco-
nomic loss of over $100 billion, and the immediate loss of
housing for 3 million residents, the 6 February earthquakes
directly affected the lives of millions of people in Eastern
Tiirkiye and Northern Syria. Following such a major event,
while mourning the lives lost and supporting first respond-
ers, it is critical for engineers and scientists to conduct focused
efforts to learn from the disaster, as no analytical model or test
facility can replicate a real earthquake and its effects on built
infrastructure. The Earthquake Engineering Research Institute
(EERI) established the Learning From Earthquakes (LFE) pro-
gram in 1973 with a mission to accelerate and increase learn-
ing from earthquake-induced disasters that affect the natural,
built, social and political environments worldwide. Hortagsu
was deployed to Tiirkiye one week following the earthquakes
as part of the EERI LFE team, and she will summarize her
field observations and findings reported by additional teams
reported over the past year. The presentation will also include
a summary of rebuilding efforts and ongoing initiatives toward
improving the way earthquake science and engineering are
taught and implemented in Tiirkiye, and potential implica-
tions for the U.S. practice.

Challenges in Geohazards Research in Alaska
Wednesday, 1 May, 6-7 Pm
Elena Suleimani, University of Alaska Fairbanks/Alaska
Earthquake Center; Rob Witter, U.S. Geological Survey;
Jessica Larsen, University of Alaska Fairbanks; Dennis Staley,
U.S. Geological Survey

The Pacific-North American plate boundary in Alaska
produces a range of geohazards resulting from earthquakes,
volcanoes, landslides and tsunamis. The regional scale of geo-
hazards in Alaska, their cascading effects and remoteness of
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the fieldwork, which is required to investigate them, present
many challenges. A panel will share perspectives on these
challenges and discuss new frontiers and opportunities to
characterize, monitor, detect and prepare for the myriad geo-
hazards in Alaska.

Annual Business and Awards Luncheon
Thursday, 2 May, Noon-2 pM
SSA President Heather DeShon (2024-25) will preside over
the awards ceremony and provide an update on the Society.
SSA President Ruth Harris (2023-24) will deliver her presi-
dential address.
The 2024 honorees:
o Norman A. Abrahamson, Harry Fielding Reid Medal
o Doyeon Kim, Charles F. Richter Early-Career Award
o Harley M. Benz, Frank Press Public Service Award
o Douglas Scott Dreger, Distinguished Service to SSA
Award

Joyner Lecture: Why Seismic Hazard Modeling
Has Become a Risky Business
Thursday, 2 May, 6-7 PMm
Helen Crowley, Global Earthquake Model (GEM) Foundation
Crowley’s Joyner Lecture will look at the role that prob-
abilistic seismic hazard models have historically played in
defining actions for seismic design, will review the criticisms
that have been placed on these models—especially, but not
only, after damaging earthquakes—and will present numerous
examples that underline the need for risk assessment to be an
integral part of this process going forward.

Special Interest Groups

SSA 2024 offers five special interest group meetings (SIGs).

o The Cascadia Region Earthquake Science Center
(CRESCENT)

« Center of Earth Geohazards

o On the Quantification and Treatment of Site Response
Modeling Errors

o SZA4D: Status, Progress, Upcoming Activities

o Whats Working in Earthquake Public Education? A SIG
to Exchange Ideas for Interactive Learning

Workshops
SSA offers workshops for members to help advance their skills.

Data Mining on the Cloud 101

Tuesday 30 April, 10 AM—4 PM

Instructors: Marine Denolle, Yiyu Ni, Qibin Shi, Akash Kharita,
Zoe Krauss and Kuan-Fu Feng of University of Washington;
and Kaiwen Wang, Theresa Sawi, and Felix Waldhauser of
Lamont-Doherty Earth Observatory, Columbia University
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This workshop will introduce participants to cloud com-
puting, from concept and best practices to practice, for two
main approaches of data mining in seismology: correlation
seismology and machine learning.

Seismic Instrumentation
Tuesday 30 April, 10 AM—4 PM
Instructors: Horst Rademacher, Berkeley Seismology Lab
(retired); Kasey Aderhold, EarthScope Consortium; Marianne
Karplus, University of Texas, El Paso; John Merchant, Sandia
Laboratories, Albuquerque; Adam Ringler, Albuquerque
Seismology Lab, U.S. Geological Survey

This workshop will discuss seismic instrumentation by
explaining different scales and periods of Earth’s vibrations
and the large selection of instrumentation necessary to cover
all aspects of Earth’s vibrations. Explore the history of the
development of inertial seismometers and what is typically
used today. Learn how different kinds of inertial seismometers
work and watch a detailed demonstration of a commercial
broadband seismometer.

Publishing: How to Review and How to Be
Reviewed
Tuesday 30 April, 12:30 PM-4:30 Pm
Instructors: Allison Bent, editor-in-chief of Seismological
Research Letters (SRL); John Ebel, Boston College and found-
ing editor-in-chief of SRL; Brent Grocholski, editor at Science
Publishing is a key aspect of any academic career.
Participants will learn how to review a scientific paper and
how to respond effectively to reviews of your own work from
three experienced editors. Discussion will also focus on pro-
moting peer-reviewed research to the broader community.
This interactive session will combine group discussion with
lectures.

Field Seminars

Prince William Sound Field Seminar
Monday, 29 April, 7 AM-6:30 PM
Trip Leaders: Peter Haeussler and Lauren Schaefer of the
U.S. Geological Survey; and Summer Ohlendorf, National
Oceanic and Atmospheric Administration; Carolyn Parcheta,
University of Alaska Fairbanks

This 5.5-hour field seminar cruise on the waters of Prince
William Sound departs from Whittier and will include presen-
tations from experts in tectonics, geology, cryo-seismology,
tsunamis, landslides and current instrumentation and research
efforts in the region. Participants will receive a field guide of
the seminar’s highlights, including historic earthquakes like
the 1964 Great Alaska Earthquake, glacier seismology and
local and regional seismic and infrasound networks.
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Alaska Geophysics in the Field
Tuesday 30 April, 8 AM-4:30 PM
Trip Leaders: Julie Elliott, Michigan State; Natalia Ruppert,
AEC; James Gridley, National Tsunami Warning Center
Where do seismic and GPS data come from? During visits
to an active continuous GPS station in Palmer, adjacent to the
National Tsunami Warning Center, and an active multi-instru-
ment seismic station in Glacier View, experts will explain the
key components of each station, as well as the instruments and
components that are unique to Alaska. Participants will learn
what it takes to get ground deformation and ground motion
from the field to their computers.
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SSA Meetings Code of Conduct

SSA is committed to fostering the exchange of scientific ideas
by providing a safe, productive and welcoming environment
for all SSA-sponsored meeting participants, including attend-
ees, staff, volunteers and vendors. All participants at SSA meet-
ings are expected to be considerate and collaborative, commu-
nicating openly with respect for others and critiquing ideas
rather than individuals. Behavior that is acceptable to one per-
son may not be acceptable to another, so use discretion to be
sure that respect is communicated. For a detailed description
of the ethics and code of conduct policies, please visit the SSA
website: seismosoc.org/meetings/code-of-conduct.
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Technical Sessions

The 2023 USGS National Seismic Hazard
Model and Beyond

The USGS National Seismic Hazard Models (NSHMs) are a
bridge between best-available earthquake science and public
policy. The National Seismic Hazard Model Project (NSHMP)
recently published a 50-state update that provided updates to
the conterminous U.S., Alaska and Hawaii NSHMs. The USGS
plans to update the Puerto Rico and U.S. Virgin Islands (PRVT)
NSHM by the end of 2025 and the Guam and Northern
Mariana Islands and American Samoa and Neighboring South
Pacific Islands NSHMs by the end of 2026. For this session we
will present the 2023 NSHM:s for Alaska and the contermi-
nous U.S. and progress on the update of the 2025 PRVI NSHM
and invite contributions on topics that will influence future
seismic hazard models, with an emphasis on Alaska. Topics
include, but are not limited to: seismicity catalogs, decluster-
ing and smoothed seismicity models, geologic and geodetic
deformation models, multi-fault ruptures, improved repre-
sentation and quantification of epistemic uncertainty, new
ground motion models (GMMs) including non-ergodic mod-
els, incorporation of physics-based (3D simulation) GMMs,
basin effects, site response, directivity and time dependence.
We also invite contributions on the use of NSHMs for scenario
development, risk assessment for both buildings and infra-
structure and other applications of risk mitigation including
those within the insurance industry. We are also interested in
contributions that highlight potential impacts of hazard mod-
eling uncertainties on downstream applications.

Conveners: Jason M. Altekruse, U.S. Geological Survey
(jaltekruse@usgs.gov); Julie A. Herrick, U.S. Geological Survey
(jherrick@usgs.gov); Mark D. Petersen, U.S. Geological Survey
(mpetersen@usgs.gov); Peter M. Powers, U.S. Geological
Survey (pmpowers@usgs.gov); Emel Seyhan, Moody’s
RMS (Emel.Seyhan@rms.com); Allison M. Shumway, U.S.
Geological Survey (ashumway@usgs.gov)

The 2024 Magnitude 7.5 Earthquake
and the Associated Earthquake Swarm
Beneath the Noto Peninsula, Central
Japan

On New Year’s Day 2024, a Mw 7.5 (Japanese Metrological
Agency-JMA magnitude MJMA 7.6) occurred beneath the
Noto Peninsula in Central Japan. The mainshock ruptured
along a NE-SW trending thrust fault bilaterally for about 150
km. It was preceded by magnitude 5.5 and 4.6 foreshocks
about four and two minutes before, and was followed by 238
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M3.5 and larger aftershocks by 6 January 2024. Shaking from
the mainshock reached the highest JMA intensity of 7 and pro-
duced significant damage and casualties in the Noto Peninsula
and surrounding regions. A unique feature of this sequence is
that it was preceded by an intense earthquake swarm, which
started beneath the Noto Peninsula in November 2020 close to
the epicenter of the M7.5 mainshock. The swarm was accom-
panied by up to 7 cm of uplift over the first two years. The larg-
est event in the swarm sequence prior to the M7.5 mainshock
was a M6.2 earthquake on 5 May 2023. Recent studies have
shown that the swarm activity migrated from larger depths
to shallower depths through a complex fault network, likely
driven by upward movement of crustal fluids.

In this late-breaking session, we invite contributions from
all disciplines that are relevant to this sequence. These include,
but are not limited to: seismological and geodetic studies
on the M7.5 mainshock rupture properties, the relationship
between the mainshock and the ongoing earthquake swarm,
subsurface imaging in the source region beneath the Noto
Peninsula, potential remote triggering in Japan and elsewhere
around the world, temporal changes in site response and sub-
surface medium properties tsunami generation, earthquake
and tsunami early warning, and potential impact to the build-
ing structures. We also welcome submissions on disaster-mit-
igation strategies based on this earthquake, as well as other
interdisciplinary contributions.

Conveners: Dara Goldberg, US. Geological Survey
(degoldberg@usgs.gov); Sarah Minson, U.S. Geological Survey
(sminson@usgs.gov); Takuya Nishimura, Kyoto University
(nishimura.takuya.4s@kyoto-u.ac.jp); Zhigang Peng, Georgia
Institute of Technology (zpeng@gatech.edu); Dun Wang,
Chinese University of Geosciences (wangdun@cug.edu.cn);
Suguru Yabe, Geological Survey of Japan (s.yabe@aist.go.jp)

3D Wavefield Simulations: From
Seismic Imaging to Ground Motion
Modeling

Advances in numerical methods and continued evolution of
computer hardware and high-performance computing infra-
structures have made it routine to simulate full 3D seismic wave
propagation at local, regional and global scales. This capabil-
ity and the growing efficiency in accomplishing it result in a
broad range of applications, from ground motion simulation
and scenario earthquakes incorporating 3D models, physics-
based fault rupture dynamics simulations, to simulation-based
seismic imaging methods such as full-waveform inversion. By
taking advantage of ever-growing seismic observations, these

www.srl-online.org « Volume 95 « Number2B « April 2024



applications have considerably expanded our understanding
of seismic hazard, earthquake physics and regional and global
tectonics. This session invites any seismic contributions that
leverage the capabilities of full-wave simulations, including
applications related to earthquake ground motion modeling,
kinematic and dynamic rupture simulations, ambient noise
and seismic imaging at all scales as well as other novel applica-
tions.

Conveners: Ebru Bozdag, Colorado School of Mines
(bozdag@mines.edu); Bryant Chow, University of Alaska
Fairbanks (bhchow@alaska.edu); Andreas Fichtner, ETH
Ziirich (andreas.fichtner@erdw.ethz.ch); Qinya Liu, University
of Toronto (liuqgy@physics.utoronto.ca); Erin W. Moriarty,
U.S. Geological Survey (emoriarty@usgs.gov); Artie Rodgers,
Lawrence Livermore National Laboratory, (rodgers7@llnl.

gov)

Advancements in Forensic Seismology
and Explosion Monitoring

Geophysical techniques are vital to enhance the detection and
characterization of anthropogenic activity. This session calls
for abstracts showcasing the latest in geophysical forensic
analysis used in global security and monitoring. Topics may
encompass observation, modeling and characterization of
ground-coupled events such as explosions, mining, collapse
and bolides. We also seek to highlight the advancements in
source, propagation and signal analysis relating to controlled
source experiments. We encourage submissions that integrate
multi-modal observations and innovative instrumentation
such as distributed acoustic sensing, remote sensing, infra-
sound and large-N arrays. The aim of this session is to encour-
age collaboration and discussion among institutional experts
to drive innovations in forensic seismology and explosion

monitoring.
Conveners: Richard A. Alfaro-Diaz, Los Alamos National
Laboratory (rad@lanl.gov); Louisa Barama, Lawrence

Livermore National Laboratory (baramal@llnl.gov); Jorge A.
Garcia, Sandia National Laboratories (jgarc26@sandia.gov);
Carl Tape, University of Alaska Fairbanks (ctape@alaska.
edu); Cleat Zeiler, Nevada National Security Site, (ZeilerCP@
nv.doe.gov)

Advances in Operational and Research
Analysis of Earthquake Swarms

Earthquake swarms are clusters of earthquakes that are local-
ized in space and time but without a distinctive mainshock
or characteristic temporal decay of aftershock event rates.
While a classic aftershock sequence typically arises due to the
adjustment or “settling” of fault stresses after a mainshock,
earthquake swarms can be produced from a wide variety of
tectonic, structural, geothermal and anthropogenic condi-
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tions. Spatiotemporal variations in earthquake rates during
swarms tend to depart from traditional mainshock-aftershock
sequences resulting in unpredictable swarm durations and
spatial extents.

The purpose of this session is to provide a broad overview
of work related to earthquake swarms. Potential topics include
but are not limited to: operational practices for capturing and
forecasting swarms, methods for swarm analysis, geologic
and tectonic interpretations and hazard analysis of swarms.
Submission of studies at various time and geographic scales
and those using both traditional and novel analysis methods
are encouraged. This session aims to foster collaboration and
the sharing of techniques and data sets to advance the commu-
nity’s capabilities to study and understand these phenomena.

Conveners: Kyren R. Bogolub, Nevada Seismological
Laboratory, University of Nevada, Reno (kbogolub@unr.edu);
Jeffery L. Fox, Ohio Geological Survey (jeffrey.fox@dnr.ohio.
gov); Andrea L. Llenos, U.S. Geological Survey (allenos@usgs.
gov); William H. Savran, Nevada Seismological Laboratory,
University of Nevada, Reno (wsavran@unr.edu); Daniel T.
Trugman, Nevada Seismological Laboratory, University of
Nevada, Reno (dtrugman@unr.edu); Elizabeth A. Vanacore,
University of Puerto Rico Mayagiiez, Puerto Rico Seismic
Network (elizabeth.vanacore@upr.edu)

Advancing Seismology with
Distributed Fiber Optic Sensing

Distributed fiber optic sensing (DFOS) has emerged as a
transformative technology in seismology, offering unparal-
leled sensing density and cost-effectiveness compared to clas-
sical seismic acquisitions, especially in challenging-to-access
areas. DFOS enables a wide range of seismic studies, including
earthquake detection and location, source focal mechanism
and fault rupture process inversions, geo-hazard early warn-
ing, microseismic monitoring, subsurface imaging, near-sur-
face and reservoir characterization, urban and environmen-
tal monitoring and nondestructive testing. The unused land
and subsea telecommunication fiber optic cables, commonly
known as ‘dark fibers, have progressively contributed to sig-
nificant new findings in the Earth sciences.

Moreover, novel sensing techniques and improved instru-
ments are extending the range, enhancing sensitivity and
diminishing the noise floor of DFOS, enabling the observation
of physical phenomena with an unprecedented resolution.
DFOS also makes it possible to integrate multi-physics mea-
surements, such as strain/strain rate (e.g., distributed acoustic
sensing or DAS), temperature, electric and magnetic fields, in
combination with other point-based sensors, to better con-
strain subsurface structures and processes and quantify their
spatial and temporal variations. Both traditional and novel
big-data technologies, including high-performance comput-
ing, cloud storage and computing, as well as machine learning,
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are now successfully employed to effectively manage, process
and exploit the vast amounts of data collected by DFOS.

This session aims to explore the latest developments in
DFOS technologies, applications and challenges in the inte-
gration of DFOS into seismological research. We welcome
experts, researchers and practitioners from various disciplines
to share, network and exchange innovative ideas to leverage
DFOS and advance its applications in seismology and Earth
sciences.

Conveners: Ettore Biondi, California Institute of
Technology (ebiondi@caltech.edu); Daniel Bowden, ETH
Zurich (daniel.bowden@erdw.ethz.ch); Derrick Chambers,
Colorado School of Mines (derrickchambers@mines.edu);
Julia Correa, Lawrence Berkeley National Laboratory (julia-
correa@lbl.gov); Manuel Mendoza, University of Colorado,
Boulder (Manuel.Mendoza@colorado.edu); Krystyna
Smolinski, ETH Zirich (krystyna.smolinski@erdw.ethz.
ch); Veronica Rodriguez Tribaldos, GFZ Potsdam (verort@
gfz-potsdam.de); Shihao Yuan, Colorado School of Mines
(syuan@mines.edu)

Anisotropy Across Scales

Mapping the distribution of seismic anisotropy (radial and
azimuthal) provides fascinating insights into dynamic pro-
cesses of Earth (for example, lithospheric deformation, asthe-
nospheric flow pattern, plate boundary dynamics, core-mantle
boundary processes and ice dynamics). However, given the
complexity of possible anisotropic structures and symme-
tries, and the different strengths and weaknesses of various
measurement techniques, resolving anisotropy in the Earth
remains challenging. The growing volume of seismic data and
novel analysis methods allow us to characterize anisotropic
properties on different scales and attempt to reconcile seismic
observables with experimental results and geodynamic mod-
els. The aim of this session is to bring together scientists work-
ing on different aspects of seismic anisotropy to provide state-
of-the-art insights from both an observational and a modeling
point of view.

Conveners: Frederik Link, Yale University (frederik.link@
yale.edu); Eric Loeberich, Yale University (eric.loeberich@
yale.edu); Walid B. Mansour, Washington University in St.
Louis (walid@wustl.edu)

Applications and Discoveries in
Cryoseismology Across Spatial and
Temporal Scales

Polar and mountainous regions are evolving rapidly in
response to climate change, carrying significant implications
for Earth’s cryosphere. These changes impact natural haz-
ards, alter the availability of natural resources, and influence
global trade dynamics and additional economic factors. The
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rapid expansion of data collected by broadband seismometers,
nodal instruments, and distributed acoustic sensing (DAS) has
led to the emergence of a unique interdisciplinary field at the
intersection of glaciology and seismology. Observations from
seismic and microseismic signals offer valuable constraints for
deducing structures and processes within Earth’s cryosphere.
As a result, our understanding of the complex interconnec-
tions within Earth systems and climate dynamics is further
enriched. Seismic techniques used in recent studies have pro-
vided in-situ quantitative insights to illuminate the dynamics
of various cryospheric systems and environments including
glacial flow, retreat, iceberg calving, ice shelves, basal and epi-
sodic slip, hydrology and sea ice migration. Active and pas-
sive seismic methods allow for analysis and imaging of Earth’s
structure in polar and mountainous regions, including gla-
ciers, ice sheets, sea ice and permafrost. Furthermore, seismic
methods prove useful for monitoring Earth’s cryosphere and
related phenomena, in a changing world. This session aims to
assemble diverse experts to present the latest cryoseismology
research and foster collaborations in this emergent field. We
welcome a wide range of contributions, encompassing stud-
ies that focus on monitoring and analyzing seismicity of tec-
tonic or cryogenic origin, natural hazards, and near-surface
processes and structures. We also encourage investigations
into tectonic-scale structures and dynamics. Furthermore, we
invite submissions that explore the advancement of innovative
seismic methods, aiming to enhance monitoring and under-
standing of Earth’s cryosphere. In addition to showcasing
excellent science, this inaugural cryoseismology session will
help advance SSAs mission of fostering scientific connections
and collaborations within an inherently interdisciplinary field.

Conveners: Rick Aster, Colorado State University (rick.
aster@colostate.edu); John Cassidy, Natural
Canada, Geological Survey of Canada (john.cassidy@nrcan-
rncan.ge.ca); Jan Dettmer, University of Calgary (jan.dett-
mer@ucalgary.ca); Jeremy M. Gosselin, University of Calgary
(jeremy.gosselin@ucalgary.ca); Celeste Labedz, University of
Calgary (celeste.labedz@ucalgary.ca); John-Morgan Manos,
University of Washington (jmanos@uw.edu); Elisa McGhee,
Colorado State University (elisa.mcghee@colostate.edu);
Stephanie Olinger, Harvard University, (stepholinger@fas.
harvard.edu); Rachel Willis, Colorado School of Mines, (rwil-
lisl@mines.edu)

Resources

Assessing Seismic Hazard for Critical
Facilities and Infrastructure—Insights
and Challenges

Critical facilities such as nuclear plants, industrial facilities,
dams, tailings dams and waste disposal sites need to remain
safe under potential shaking even from large, rare seismic
events. Similarly, seismic shaking presents hazards to distrib-
uted systems serving power, water, transportation and waste
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disposal. Hazards are usually assessed through specialized
frameworks including PSHA and PFDHA. Challenges in seis-
mic hazard assessment for major structures provide a spring-
board for research and innovation in the engineering and
seismological communities, and lead to cutting-edge solutions
and advances. Large national and international projects aimed
at critical sites often shape the state-of-the-art, but notable
contributions have also come from smaller teams from aca-
demia, government and civilian practice. New approaches and
innovations are bringing advances in topics such as source,
site and ground motion characterization, quantification and
refinement of uncertainties.

In this session, we would like to bring together the seis-
mological and engineering communities to discuss advances
in any aspect of seismology and engineering seismology where
innovation has been driven by the needs of seismic safety and
hazard assessment for critical facilities or infrastructure. We
welcome contributions from academia and practice, regulating
and operating parties, research-led consulting firms, energy
and other sectors. We look forward to discussing challenges,
insights and best practices from past and current endeavors,
with a view to new directions in data, models and methods
and potential applications.

Conveners: Céline Beauval, ISTerre, Université Grenoble
Alpes
Biasi, U.S. Geological Survey (gbiasi@usgs.gov); Olga-Joan
Ktenidou, National Observatory of Athen (olga.ktenidou@
noa.gr); Andreas Skarlatoudis, AECOM (andreas.skarla-
toudis@aecom.com)

(celine.beauval@univ-grenoble-alpes.fr); Glenn

Characteristics and Mechanics of Fault
Zone Rupture Processes, from Micro to
Macro Scales

Fault zones are governed by diverse mechanical processes that
hold the key to advancing our understanding of fault rupture
behaviors and the related seismic hazards. This session seeks
to delve into the interplay of intrinsic fault zone properties,
stress regimes and kinematics patterns that dictate rupture
mechanics of earthquakes and slow-slip events. Through the
lens of advanced multi-geophysical observations from stress
accumulation and release to the initiation, propagation and
termination of fault ruptures, we are gaining deeper insights
into the mechanical processes governing fault zones. However,
weaving these insights into a comprehensive understanding
remains a challenge. This session invites contributions that
focus on the mechanics of fault zone rupture behaviors, from
micro to macro scales. We encourage interdisciplinary sub-
missions that synthesize observational, experimental, theoret-
ical and computational insights on the mechanics that control
rupture dynamics in the fault zones.

Conveners: Xiaowei Chen, Texas A&M University (xiao-
wei.chen@tamu.edu); Yifang Cheng, University of California,
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Berkeley (chengyif@berkeley.edu); Zhe Jia, University of
California, San Diego (z5jia@ucsd.edu); Junle Jiang, University
of Oklahoma (jiang@ou.edu)

ESC-SSA Joint Session: Climate Change
and Environmental Seismology

Climate change and associated environmental impacts will
be some of the most pressing global-scale challenges of the
coming century. Many of their effects can be observed and
evaluated with seismology. With decades of analog seismo-
grams predating the satellite era, an increasing density of seis-
mic networks around the globe and advances in data analysis
methods, our science can make significant contributions to
understanding climate change and its environmental impacts.
This session seeks abstracts showcasing the application of seis-
mology to advancing the observation, modeling and decision-
making associated with climate change and other environ-
mental hazards, including how seismology can support the
real-time management of natural hazards caused or exacer-
bated by extreme climate conditions. We welcome seismic and
seismoacoustic studies from all domains impacted by climate
change. Presentations are also encouraged on the effects of cli-
mate change on the practice of seismology, from challenges
posed to network operations, to effects on seismic data, to
additional data streams needed to improve climate and envi-
ronmental monitoring capabilities.

This session is jointly organized by the European
Seismological Commission and SSA.

Conveners: Robert E. Anthony, U.S. Geological Survey
(reanthony@usgs.gov); Allison Bent, Natural Resources
Canada (allison.bent@nrcan-rncan.gc.ca); Michael Dietze,
Georg-August-University (mdietze@gfz-potsdam.de);
Shujuan Mao, Stanford University (sjmao@stanford.edu);
Robert Mellors, University of California, San Diego (rmel-
lors@ucsd.edu); Siobhan Niklasson, New Mexico Institute of
Mining and Technology (siobhan.niklasson@student.nmt.
edu)

Cordilleran Strike-Slip Faults as
Seismogenic and Seismological
Features

The North American Cordillera extends from southern
Mexico to northern Alaska and includes several active fault
systems. Strike-slip faults are a major feature in the neotectonic
framework of the North American Cordillera and, in many
places, coincide with profound geophysical boundaries in the
lithosphere. Syntheses of regional geological and geophysical
datasets reveal that the crustal-scale architecture of the faults
is tied to their geologic evolution, but a number of questions
remain regarding the long-term evolution of these structures,
leading to the present-day crustal structure and seismogenic
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behavior. This session seeks to highlight present research relat-
ing the long-term geological evolution of Cordilleran strike-
slip faults as it relates to the neotectonic, seismological and
geophysical signature of the faults.

Conveners: Richard Lease, U.S. Geological Survey
(rlease@usgs.gov); Sean Regan, University of Alaska Fairbanks
(sregan5@alaska.edu); Sarah Roeske, University of California,
Davis (smroeske@ucdavis.edu); Trevor S. Waldien, South
Dakota School of Mines and Technology (trevor.waldien@
sdsmt.edu)

Creating Actionable Earthquake
Information Products

The earthquake science and engineering community can pro-
vide leading-edge earthquake impact information to improve
mitigation, response and recovery through accessible and
actionable communication of earthquake hazard, loss and risk.
This session explores and encourages contributions concern-
ing earthquake information tools and their development cycle:
science, system and product objectives and design; iterating
through end-user engagement and product redesign; and pub-
lic and professional user information campaigns necessary for
their rollout.

We invite presentations highlighting research and appli-
cations of earthquake information, particularly those that
consider and engage with users to improve earthquake infor-
mation tools. Example topics include but are not limited to:
presenting near-real-time shaking and impact estimates; alert-
ing and follow-up EEW-related information related to earth-
quake early warnings; tools for communicating hazards and
risk, engineering design and mitigation tools; earthquake
information apps; and product evaluation and user engage-
ment efforts.

Conveners: Tiegan Hobbs, Geological Survey of Canada
(thobbs@eoas.ubc.ca); Sabine Loos, University of Michigan
(sloos@umich.edu); Marisa A. Macias, U.S. Geological Survey
(mmacias@usgs.gov); Jessie K. Saunders, California Institute
of Technology (jsaunder@caltech.edu); David Wald, U.S.
Geological Survey (wald@usgs.gov)

Cryptic Faults: Advances in
Characterizing Low Strain Rate and
Environmentally Obscured Faults

Identifying and characterizing active faults can now be per-
formed almost routinely in places with high strain rates and
clear geomorphology. In high strain rate domains, seismic-
ity typically aligns along active fault planes, and slip rates are
detectable with GNSS networks. Furthermore, standard meth-
odologies in tectonic geomorphology have developed and
matured in arid environments with minimal vegetation, such
as in the deserts of the Western United States or Asia.
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However, these conditions are not met in all seismically
active regions. In low strain rate domains, faults may not pro-
duce pronounced geomorphic expressions, and if there are
significant ruptures, exceptionally long recurrence intervals
contribute to challenges in identifying them. This problem is
especially acute in recently glaciated regions where the very
young landscapes may not preserve a complete earthquake
record. Furthermore, thick vegetation common to many of
the same regions (e.g., Western Canada, Alaska), can make
remote sensing and field observations of the bare earth dif-
ficult. Microseismicity, even when rigorously relocated, often
does not align along fault planes, and GNSS networks do not
have the necessary precision to measure strain accumula-
tion across faults. Consequently, there is often disagreement
between different disciplines about whether there is enough
evidence to consider a fault “active” and hazardous. In this
session, we solicit abstracts on inconspicuous active faults,
and those which are difficult to observe and assess. We hope
to hear from a wide variety of practitioners using innovative
techniques in paleoseismology, field geology, marine geology,
observational seismology, geodesy, remote sensing and mod-
eling to find and characterize these challenging, cryptic faults.

Conveners: Theron Finley, University of Victoria (tfin-
ley@uvic.ca); Tiegan Hobbs, Geological Survey of Canada
(tiegan.hobbs@NRCan-RNCan.gc.ca);  Barrett
Alaska Division of Geological & Geophysical Surveys (barrett.
salisbury@alaska.gov); Lydia Staisch, U.S. Geological Survey
(Istaisch@usgs.gov)

Salisbury,

Detecting, Characterizing and
Monitoring Mass Movements

In light of evolving climate patterns and land-use changes,
coupled with improved monitoring capabilities, we are wit-
nessing a notable increase in detections of mass movements,
such as landslides, debris and snow avalanches, lahars and
glacial events. These events can pose significant hazards, and
there is a pressing need to better understand, characterize and
mitigate them. While these sources are not routinely moni-
tored in real-time like earthquakes, recent advancements in
seismoacoustic data and ground-based, airborne and satellite
imagery offer opportunities for rapid early warning and post-
event detection and analysis. These improved data sources
and techniques can also help search for reliable precursors to
catastrophic failure and can be used to characterize existing
unstable slope instabilities.

This session aims to explore innovative methods to
improve our comprehension of these non-earthquake seismic
sources and enhance our ability to characterize and monitor
them and mitigate associated hazards. We invite presentations
that investigate various types of mass movements by leverag-
ing seismoacoustic, geodetic and remote sensing techniques
along with the application of machine learning. Topics of
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interest encompass but are not limited to: source detection,
location, characterization, modeling and classification, pre-
cursory signal analysis, monitoring and hazard mitigation.
Conveners: Kate Allstadt, U.S. Geological Survey (kall-
stadt@usgs.gov); Clément Hibert, University of Strasbourg
(hibert@unistra.fr); Ezgi Karasozen, University of Alaska
Fairbanks/Alaska Earthquake Center (ekarasozen@alaska.
edu); Liam Toney, U.S. Geological Survey( Itoney@usgs.gov)

Earth’s Structure from the Crust to the
Core

This session will cover all aspects of “structural seismology”
and highlight new contributions to research of core and man-
tle dynamics, the role of the mantle transition zone in mantle
convection, volcanism in different settings around the world,
the structure of subducting slabs, deep lithospheric deforma-
tion and processes, and lithosphere-asthenosphere interac-
tions and their feedbacks into geohazards. We encourage
submissions that introduce new or new combinations of seis-
mological data types, advances in global and regional-scale
seismic tomography, 3D waveform modeling, array- based
approaches and the analysis of correlation wavefields.

Conveners: Keith Koper, University of Utah (kkoper@
gmail.com); Jeroen Ritsema, University of Michigan (jrit-
sema@umich.edu); Vera Schulte-Pelkum, University of
Colorado (vera.schulte-pelkum@colorado.edu)

End-to-End Advancements in
Earthquake Early Warning Systems

The field of Earthquake Early Warning (EEW) has expanded
and evolved significantly since the first public system came
online in Mexico in 1991. Public EEW systems can now be
found in many countries around the globe. These systems
make use of cutting-edge scientific, technological and social
science advancements to deliver alerts as rapidly, accurately
and with as much positive impact as possible.

EEW systems comprise various elements that must work
together synchronously and seamlessly to deliver useful alerts.
These components include world-class seismic and geodetic
networks, rapid telecommunications, algorithms that are
capable of quickly and correctly detecting earthquakes and
technical recipients that are capable of turning alert mes-
sages produced by the system into useful warning products.
To maximize effectiveness of EEW systems, people must also
be educated about how to take safe response actions, such as
Drop, Cover and Hold On. To establish the necessary culture
of awareness and preparedness, EEW organizations must work
with others, including public safety organizations, to ensure
a broad, consistent and authoritative EEW education and
outreach effort. Such initiatives should include engagement
with critical infrastructure operators, and take special care to
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address vulnerable populations, such as low-income, special
needs, new immigrants, indigenous and elderly.

This session welcomes abstracts related to all aspects of
innovating, optimizing and maintaining EEW systems includ-
ing traditional and novel sensor developments, advancements
in communications, methodology and algorithmic develop-
ment, system assessment and abstracts related to education,
outreach and engagement for EEW.

Conveners: Ronni Grapenthin, University of Alaska
Fairbanks (rgrapenthin@alaska.edu); Angie I. Lux, Berkeley
Seismology Laboratory (angielux@berkeley.edu); Mouse
Reusch, University of Washington (topo@uw.edu); Brian
Terbush, Washington State
Division (Brian.Terbush@mil.wa.gov); Fabia Terra, Berkeley
Seismology Laboratory (terra@berkeley.edu)

Emergency Management

From Earthquake Recordings to
Empirical Ground-Motion Modeling

The engineering seismology community has made a major
effort in recent years to develop advanced ground motion
models (GMMs). These developments have been facilitated
by the availability of very rich earthquake databases made
possible by the expansion of seismological networks around
the world and open data policies. However, uncertainties in
GMMs remain significant and reducing the epistemic uncer-
tainties is currently one of the main challenges in seismic haz-
ard assessment. In empirical GMMs it is often assumed that
the earthquakes are recorded at the free surface of the Earth,
that the sensor installation conditions and the seasonal effects
can be neglected, and that all instruments provide recordings
with reliable amplitudes. In practice, many seismic stations are
located at depth (e.g., in borehole, in tunnels) or in an urban
environment, errors in the metadata can occur, and detailed
site characterization and site-effect assessment are performed
only on a limited subset of stations.

With this background, this session welcomes contribu-
tions highlighting any effects (from station installation con-
ditions to complex site-effects) that could affect the recorded
ground motion, with consequent implications for GMMs,
especially at high frequency. Topics of interest include data
processing and data quality control, instrument coupling,
soil-structure interaction, depth effect (down-going waves),
seasonal variations, topography effect, site-effects, site char-
acterization, regional and local attenuation and small-scale
heterogeneity and scattering. Studies comparing several tech-
niques at the same site and those integrating a variety of data-
sets are also encouraged. Studies on improving current prac-
tices in earthquake databases and GMMs development, or on
the enhanced understanding of the high-frequency content of
seismic records are particularly welcome.

Conveners: Carlo Cauzzi, ORFEUS, Swiss Seismological
Service, ETH Ziirich, (carlo.cauzzi@sed.ethz.ch); Fabrice
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Hollender, CEA Cadarache (fabrice.hollender@cea.fr);
Vincent Perron, CEA Cadarache (vincent.perron@cea.fr);
Zafeiria Roumelioti, University of Patras (zroumelioti@upa-

tras.gr); Paola Traversa, Electricite de France, (paola.traversa@
edf.fr)

From Faults to Fjords: Earthquake
Evidence in Terrestrial and Subaqueous
Environments

Strong ground motion and surface deformation caused by slip
on plate boundary, intraslab and crustal faults perturb surficial
processes and leave geologic evidence in terrestrial and sub-
aqueous environments. This two-part session explores paleo-
seismic approaches that use geologic evidence to reconstruct
records of past earthquakes. Part one will address earthquake
evidence in terrestrial settings. This evidence may be pro-
duced by coastal, fluvial and colluvial processes that together
shape the ultimate sedimentary and geomorphic response to
tectonic surface deformation. Presentations also may focus on
ground failure and landslides triggered by earthquake shak-
ing. Part two will feature subaqueous lake bottom and seafloor
imprints and processes triggered by earthquakes. These earth-
quake-triggered responses are governed by the properties of
the passing seismic waves (frequency, amplitude, duration)
and the geomechanics of the substrate (grain size, composi-
tion, shear strength). Presentations may focus on the array of
subaqueous sedimentary responses to strong ground motion,
including different styles of mass failure, surficial sediment
remobilization, soft sediment deformation and/or seismic
strengthening.

We invite presentations from Alaska and beyond that
highlight paleoseismic records from all depositional environ-
ments, laboratory analyses, modeling studies, or syntheses
and comparisons of global records. We particularly encour-
age presentations of: 1) Novel techniques using geophysical
survey tools, sediment sampling analyses and remote sensing
techniques to quantify tectonic deformation; 2) Studies with
high geochronological precision, beyond the limitations of
typical radiometric dating; 3) Studies that compare paleoseis-
mic records from adjoining subaqueous and terrestrial envi-
ronments, pointing out the promises and pitfalls of different
approaches; and 4) Experiments that simulate the array of
surficial processes that form geologic evidence of earthquakes.

Conveners: Danny Brothers, U.S. Geological Survey
(dbrothers@usgs.gov); Tina Dura, Virginia Polytechnic
Institute and State University, tinadura@vt.edu); Jenna Hill,
U.S. Geological Survey (jhill@usgs.gov); Kristin Morell,
University of California, Santa Barbara (kmorell@ucsb.edu);
Belle Philibosian, U.S. Geological Survey (bphilibosian@usgs.
gov); Derek Sawyer, Ohio State University (sawyer.144@osu.
edu); Drake Singleton, U.S. Geological Survey (dsingleton@
usgs.gov); Katleen Wils, University of Innsbruck (katleen.
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wils@uibk.ac.at); Rob Witter, U.S. Geological Survey (rwit-
ter@usgs.gov); Mark Zellman, BGC Engineering (mzellman@
bgcengineering.ca)

From Geodynamics to Earthquake
Rupture, Models That Cross Time- and
Length-Scales

This session brings together researchers in geodynamic mod-
eling and earthquake rupture modeling to exchange ideas in
the areas of algorithms, software tools, benchmarks and, of
course, scientific results.

The timescales of interest in global geodynamics range
from the overturn time of the mantle to the timescale of mea-
surable change of plate motions. This latter timescale becomes
increasingly shorter as our capacity to measure deformations
reaches sub-millimeter accuracy (driven by the need to under-
stand pressing issues in global climate change, for example).
Geodynamic timescales now overlap those associated with
surface relaxation times of large earthquakes. Coming from
the other direction, models of earthquake rupture run over
the seismic cycle and capture the long-term evolution of the
surface deformation and capture the accumulated offset along
individual faults.

As we approach the computing power and model capacity
to attempt to unify long-term geodynamic models with short
timescale seismic rupture models, we propose this session to
ask: What stands in our way? What algorithm developments
are needed? Are there mathematical or physical scale-crossing
problems that need to be overcome? Can the geodynamics and
earthquake modeling community talk to each other?

Conveners: Matthew Knepley, University at Buffalo (knep-
ley@gmail.com); Louis Moresi, Australian National University
(louis.moresi@anu.edu.au)

How Well Can We Predict Broadband
Site-Specific Ground Motion and Its
Spatial Variability So Far?

Over the past few decades, a large number of studies have
focused on the impacts of the shallow geological subsurface
structure (within the uppermost one to two km) on the inten-
sity and frequency content of ground motions recorded at the
surface. One of the most significant developments in the field
is the growing evidence that simplified 1D ground response
models have only limited ability to accurately match recorded
ground motions. For this reason, very detailed and computa-
tionally expensive methods for analysing the ground response
are gaining more interest as of late.

In this session, we invite presentations on site charac-
terization and ground motion modeling covering amplifica-
tion and attenuation in a wide range of frequencies from < 1
Hz (interesting from an engineering perspective) to > 10 Hz
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(of special interest for the characterization of attenuation).
Numerical or empirical studies on the frequency-dependent
effects of spatial variability on attenuation and amplification,
an often overlooked issue, are specifically welcome. Similarly,
contributions about multidimensional ground response analy-
ses are encouraged. Further topics of interest include the use
of Artificial Intelligence (AI) to enhance and/or reduce the
computational load of very detailed ground response analyses
and site characterization as well as other geophysical surveys
using active and passive seismic sources. We also invite con-
tributions on the spatial correlation of earthquake intensity
measures as well as correlation models for different intensity
measures and regions based on empirical data and simula-
tions. This session aims to provide researchers and engineers
with an opportunity to discuss different modeling approaches
and their required computational effort, and to compare the
numerical results against real, observed ground motions over
a broadband frequency range.

Conveners: Morteza Bastami, International Institute of
Earthquake Engineering and Seismology (m.bastmi@iiees.
ac.ir); Mohamad M. Hallal, University of California, Berkeley
(mhallal@berkeley.edu); Chunyang Ji, North Carolina
State University (cji3@ncsu.edu); Andrés Olivar-Castaio,
University of Potsdam (andres.olivar-castano@uni-potsdam.
de); Marco Pilz, GFZ Potsdam (pilz@gfz-potsdam.de)

IHluminating Complex, Multiplet
Earthquake Sequences at
Kahramanmaras (Tiirkiye), Herat
(Afghanistan) and Beyond

Multiplet earthquakes (doublets, triplets, etc.) pose distinct
challenges compared to standard mainshock-aftershock
sequences, including recurring strong ground motions that
can destroy already-damaged buildings and stretch emer-
gency services. The overlapping seismic or surface defor-
mation signals can also complicate the scientific interpreta-
tion and response. However, multiplet sequences also have
great potential for illuminating earthquake processes such as
stress triggering, fault interactions, and rupture nucleation,
propagation and arrest. Notable recent examples include the
6 February 2023 Kahramanmaras, Tirkiye Mw 7.8 and 7.6
doublet, the October 2023 Herat, Afghanistan Mw 6.3 qua-
druplet, the 1 July 2022 Mw 6.0 Hormozgan, Iran doublet,
the 14 November 2021 Mw 6.2 and 6.3 Fin, Iran doublet,
the 2020 Mw 7.8 and 7.6 Shumagin, Alaska doublet, and the
2019 Minandao, Philippines Mw 6.4-6.8 quadruplet, which
together offer a wealth of new data to explore. We solicit work
on these and other multiplet sequences that involve seismic
analyses, remote sensing, geodesy, field observations, numeri-
cal modeling or combinations of these approaches. We solicit
studies that address the progression of fault slip through time
(the kinematics) and/or help explain this sequence of events
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(the dynamics). We also seek contributions that offer insights
into why some fault systems may be more prone to multiplets
than others, or perhaps even offer suggestions for how these
sequences might be better incorporated into seismic hazard
analyses. Through in-depth discussions, we aim to empha-
size the significance of enhancing international collabora-
tion, implementing monitoring technologies and establish-
ing disaster preparedness strategies to mitigate the impact of
future seismic events.

Conveners: Aybige Akinci, National Institute of Geophysics
and Volcanology (aybige.akinci@ingv.it); Pinar Biiyiikakpinar,
GFZ Potsdam (pinar@gfz-potsdam.de); Gareth Funning,
University of California, Riverside (gareth@ucr.edu); Alice-
Agnes Gabriel, University of California, San Diego (algabriel@
ucsd.edu); Mohammadreza Jamalreyhani, SUSTech, China
(jamalreyhani@sustech.edu.cn); Edwin Nissen, University of
Victoria (enissen@uvic.ca)

Induced Earthquakes: Source
Characteristics, Mechanisms, Stress
Field Modeling and Hazards

Induced earthquakes triggered by oil and gas production,
enhanced geothermal systems, fluid injection for mining
and carbon capture have raised significant concerns. The
spatial and temporal evolution of induced seismicity is intri-
cately connected to multiple factors, including the poroelas-
tic response of the site, fluid budget, duration of operations
and halts, dimension and hydromechanical properties of the
substratum and fault-slip modes under undrained/drained
conditions. These factors vary between nonproducing uncon-
ventional reservoirs and porous conventional reservoirs. The
spatiotemporal progression of induced earthquakes appears
closely tied to pre-existing tectonic structures, the orientation
of faults, the diffusion of pore pressures, stress redistribution
over time and poroelastic stress transfer. Multidisciplinary
approaches can help to unravel underlying mechanisms,
thereby providing insights into the development of multifac-
eted mitigation strategies.

We invite submissions of case studies that offer insight
into the underlying physics of induced earthquakes and the
dynamic evolution of stress on host faults. We encourage
interdisciplinary studies showcasing source properties of
induced earthquakes, 3D imaging of faults, numerical simula-
tions, stress field modeling, InSAR modeling, ground motion
prediction models tailored for induced earthquakes, and inte-
grated hydrologic and geo-mechanical modeling linked to
production/injection operational data. We welcome contribu-
tions that delve into innovative datasets such as deep learning,
distributed acoustic sensing and large-N arrays. We also seek
computational, laboratory and in-situ experiments to unravel
hydromechanical processes governing triggering mechanisms
over time.
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Conveners: Asiye Aziz Zanjani, Southern Methodist
University (aazizzanjani@smu.edu); Farzaneh Aziz Zanjani,
University of Miami (fzanjani@earth.miami.edu); Nadine
Igonin, University of Texas at Dallas (Nadine.Igonin@utdal-
las.edu)

Integrative Assessment of Soil-
Structure Interaction and Local Site
Effects in Seismic Hazard Analysis

In seismically active regions, the execution of reliable site
response analyses stands out as a cost-efficient measure during
the design phase. The dynamic interactions between structural
components and underlying soil layers, known as soil- struc-
ture interaction (SSI), impact the overall seismic performance
and safety of the structures. The incorporation of SSI is vital
during the design of critical infrastructures such as railroad
and tunneling systems and power plants.

In this session, we invite researchers and practitioners to
contribute to a cohesive understanding of SSI and local site
effects, two essential components of the seismic hazard analy-
sis (SHA). This session seeks to foster cutting-edge method-
ologies and innovative approaches in areas including but not
limited to: site response analysis (e.g., nonlinear 2D/3D site
effects), kinematic and inertial effects of SSI (e.g., numeri-
cal and physical modeling), vertical SSI, role of physics-
based simulations in improving our understanding of SRA
and SSI, complexities of SSI in urban settings and structures
with deeply embedded foundations and large footprints (e.g.,
nuclear power plants).

Conveners: Swasti Saxena, Pacific Northwest National
Laboratory (swasti.saxena@pnnl.gov); Mohammad Yazdi,
Mott  MacDonald
Peiman Zogh, University of Nevada, Reno (pzogh@unr.edu)

(mohammad.yazdi@mottmac.com);

Learning Across Geological,
Geophysical and Model-Derived
Observations to Constrain Earthquake
Behavior

Earthquakes are dynamic events, but leave permanent mark-
ers of rock deformation and displacement. Geologic field stud-
ies identify these permanent markers, often used to determine
the magnitude of slip in past earthquakes and combined with
dating techniques to determine long-term rates over multiple
earthquake cycles. Geophysical methods track ongoing plate
motions and earthquake-cycle deformation captured by satel-
lites using techniques involving GPS and InSAR. Analog and
numerical models capture long-term geologic deformation
and/or short-term dynamic behavior associated with earth-
quakes. However, in order to best advance both seismic hazard
mitigation and earthquake science, the methods and results
from these different lines of inquiry should be integrated and
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well understood by all. This is critical as we face the challenge
of accounting for complex fault geometry and ruptures, off-
fault damage and distributed deformation, all of which have
been revealed as common features in recent earthquakes.
Modeling can fill gaps in observational data, target future
field sites and help determine the processes responsible for
observed deformation features. Likewise, observational data
is critical to characterizing earthquake behavior and provides
necessary constraints on modeling input and output. This ses-
sion aims to bring together scientists from these different lines
of study to facilitate mutual understanding and collaboration.
We encourage submissions that are methods- and/or results-
based studies across structural geology, paleoseismology,
Quaternary geology, geodesy and modeling of fault behavior
and earthquake dynamics.

Conveners: Kimberly Blisniuk, San José State University
(kimberly.blisniuk@sjsu.edu); Roland Burgmann, University
of California, Berkeley (burgmann@berkeley.edu); Elizabeth
Madden, San José State University (elizabeth.madden@sjsu.
edu)

Leveraging Cutting-Edge
Cyberinfrastructure for Large Scale
Data Analysis and Education

The rapid growth of geophysical data, sensing technologies,
and computing power has opened new frontiers in seismologi-
cal research and education. To harness the potential of these
resources, seismologists need to adopt advanced cyberinfra-
structure and modern numerical methods for data collection,
transformation, analysis, storage, and distribution at scale.
This session will showcase how cloud computing services,
open software frameworks, and high-performance comput-
ing (HPC) can enable open, reproducible, and transformative
science in seismology. We will also explore how these tech-
nologies can support seismology education and training for
the next-generation workforce. We invite contributions from
researchers, data producers, and data providers who have expe-
rience in using or developing cutting-edge cyberinfrastructure
for large-scale seismological problems such as dynamic rup-
ture modeling, full waveform simulations and inversions, data
mining using large seismic networks and distributed acoustic
sensing. We also welcome contributions from educators who
have implemented pedagogical approaches to teach seismol-
ogy using modern cyberinfrastructure. Additionally, we
encourage contributions from community efforts that aim to
facilitate the adoption of these technologies, such as SCOPED,
MTMOD, CRESCENT, SCEC, ChEESE, Geolnquire and
Quakeworx.

Conveners: Alice-Agnes Gabriel, University of California,
San Diego (algabriel@ucsd.edu); Henry Berglund, EarthScope
Consortium (henry.berglund@earthscope.org); Marine A.
Denolle, University of Washington (mdenolle@uw.edu); Tim
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Dittmann, EarthScope Consortium (tim.dittmann@earth-
scope.org); Zoe Krauss, University of Washington (zkrauss@
uw.edu); Eileen Martin, Colorado School of Mines (eileen-
rmartin@mines.edu); Amanda Thomas, University of Oregon
(amthomas@uoregon.edu); Chad Trabant, EarthScope
Consortium  (chad.trabant@earthscope.org); Ian Wang,
University of Texas at Austin (iwang@tacc.utexas.edu)

Machine Learning for Full Waveform
Inversion: From Hybrid to End-to-End
Approaches

Machine learning (ML) is quickly changing the landscape of
how we approach seismic inverse problems, including full
waveform inversion (FWI) where the seismic waveforms are
directly used to solve for properties such as seismic velocities,
migrated images, source locations and moment tensors. ML
can potentially overcome some of the outstanding challenges
associated with conventional FWI techniques by increasing
computational efficiency, automating to reduce human labor
and expertise requirements, mitigating cycle skipping, param-
eterization and convergence issues, implementing uncertainty
quantification through deep learning-based approaches, and
reducing the need for a suitable starting model. The wide
breadth of ML methods and emerging scientific ML, deep-
learning architectures and optimization algorithms that are
rapidly expanding warrant a review of current application of
these technologies in the seismic inverse domain.

We encourage submissions ranging from ML methods
and tools that assist conventional physics-based FWI to full
end-to-end deep learning FWI methods that estimate vari-
ety of inverted properties. All ML approaches are welcome,
including but not limited to: deep neural networks, generative
methods, decision trees, unsupervised dimensionality reduc-
tion and clustering, physics-informed ML, and application of
various learning algorithms including supervised, self-super-
vised and unsupervised learning.

Conveners: Jennifer L. Harding, Sandia National
Laboratories (jlhardi@sandia.gov); Mrinal K. Sen, University
of Texas at Austin (mrinal@utexas.edu); Hongkyu Yoon,
Sandia National Laboratories (hyoon@sandia.gov)

Marine Seismoacoustics

The depths of oceans, rivers and other water bodies, and the
processes occurring within them, continue to be explored
through the use of seismic and acoustic observations. Here
we invite contributions from the full spectrum of subma-
rine research fields, including geophysical and geodynamical
imaging and/or modeling, earthquake/tsunami early warning,
interactions at the seafloor interface, water/ice interface, cli-
mate induced changes, particularly in polar regions, tracking
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of marine life and the latest advances in underwater sensors
and other related technologies.

Conveners: Kasey Aderhold, EarthScope Consortium
(kasey.aderhold@earthscope.org); Helen Janiszewski,
University of Hawaii at Manoa (hajanisz@hawaii.edu);
Siobhan Niklasson, Los Alamos National Laboratory (snik-
lasson@lanl.gov); Charlotte Rowe, Los Alamos National
Laboratory (char@lanl.gov).

Multidisciplinary Approaches for
Volcanic Eruption Forecasting

Detecting volcanic unrest and forecasting volcanic eruptions,
how they will evolve and when they will finish is one of the
main challenges in volcanology. The interaction of volcanic
systems with their environment during an eruptive process
affects many different physical and chemical parameters.
Many of these parameters, called observables, are monitored
in volcanic systems in near-real time, being the base of alert-
level strategies and forecasting protocols. Exploring these
observables involves complex data processing, time series
analysis and the development of numerical models of volca-
nic processes, with the goal of improving our understanding
of the interaction between subsurface processes and volcanic
activity.

Inferring conceptual and numerical models of how vol-
canoes work requires a multidisciplinary analysis integrating
data and methodologies from different disciplines, includ-
ing geology, seismology, remote sensing and geodesy; as
well as physics or chemistry, signal processing and statistical
approaches. At present, several promising results have been
derived from this joint analysis, improving our knowledge of
volcanic unrest and magma ascent, which helps eruption fore-
casting and decision-making.

This session aims to encourage the multidisciplinary com-
munity working in volcanology to submit their most recent
results on unrest detection and eruption forecasting. We wel-
come (but are not limited to) contributions from volcano sta-
tistics, event trees analysis, data assimilation techniques, the
use of artificial intelligence and machine learning to study
volcanic signals, analysis of time series in volcanology, study
of the evolution of new seismic parameters/features, develop-
ment of innovative analytical methods and probabilistic vol-
canic hazard assessment. We invite researchers to share their
valuable work in this session, contributing to the collective
knowledge and progress in the field of volcanic forecasting.

Conveners: Alberto Ardid, University of Canterbury
(alberto.ardid@canterbury.ac.nz); Francesca Bianco, Istituto
Nazionale di Geofisica e Vulcanologia (francesca.bianco@
ingv.it); Tarsilo Girona, Alaska Volcano Observatory,
University of Alaska Fairbanks (tarsilo.girona@alaska.edu);
Janire Prudencio, Universidad de Granada (janire@ugr.es)
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Network Seismology: Recent
Developments, Challenges and Lessons
Learned

Seismic monitoring is not only an essential component of
earthquake response but also forms the backbone of a substan-
tial amount of research into seismic hazards, the earthquake
process and seismotectonics. To ensure networks best serve
the public, media, government and academic communities,
it is important to continue to develop monitoring networks’
abilities to accurately and rapidly catalog earthquakes. Due to
the operational environment of seismic monitoring, seismic
networks encounter many unique challenges not seen by the
research community. In this session, we highlight the unique
observations and challenges of monitoring agencies and look
to developments that may improve networks ability to fulfill
their missions. Seismic operation centers play a crucial role in
collecting seismic data, and generating earthquake products
including catalogs, warnings and maps of ground shaking. The
purpose of the session is to foster collaboration between net-
work operators, inform the wider seismological community of
the interesting and challenging problems within network seis-
mology and look to the future on how to improve monitoring
capabilities. This session is not only an opportunity for moni-
toring agencies to highlight new developments in their capa-
bilities, but we also encourage submissions describing new
instrumentation, methods and techniques that would benefit
network operations for detecting, locating and characterizing
earthquakes, particularly in a near real-time environment.
Conveners: Blaine Bockholt, Idaho National Laboratory
(blaine.bockholt@inl.gov); Renate Hartog, University of
Washington (jhartog@uw.edu); Kristine L. Pankow, University
of Utah (pankowseis2@gmail.com); Adam Ringler, U.S.
Geological Survey (aringler@usgs.gov); Dmitry Storchak,
International Seismological Centre (dmitry@isc.ac.uk)

New Insights into the Development,
Testing and Communication of
Seismicity Forecasts

The increasing availability and quality of geophysical datasets,
including high-resolution earthquake catalogs, fault informa-
tion and interseismic strain data, has enabled the creation of
statistical and physics-based seismicity models, some of which
underpin probabilistic seismic hazard analyses. New machine
learning (ML) techniques have also improved data acquisition
and analysis for seismicity modeling. Forecasts produced by
such models can be tested and compared prospectively, e.g.,
within the framework of the Collaboratory for the Study of
Earthquake Predictability, paving the way for potentially
more informative earthquake forecasts. In turn, forecast mod-
els are being operationalized by public and private agencies
to provide a range of audiences with reliable information on
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the occurrence of earthquakes. This poses communication
challenges that require solutions from the social sciences. We
welcome contributions that help us elucidate the main advan-
tages and limitations of current seismicity models, identify the
most informative forecasting methods, improve our under-
standing of the earthquake generation process, and facilitate
the communication and visualization of earthquake forecasts.
Submissions may include models based on ML-derived earth-
quake catalogs, new hypotheses explaining what controls
earthquake potential, quantitative analyses evaluating the pre-
dictive skills of seismicity forecasts, or studies on the effective
communication of earthquake forecast information.

Conveners: Jose Bayona, University of Bristol (jose.bay-
ona@bristol.ac.uk); Kelian Dascher-Cousineau, University of
California, Berkeley (kdascher@berkeley.edu); Leila Mizrahi,
Seismological (leila.mizrahi@sed.ethz.ch);
William Savran, University of Nevada, Reno (wsavran@unr.
edu); Max Schneider, U.S. Geological Survey (mschneider@
usgs.gov)

Swiss Service

Numerical Modeling in Seismology:
Developments and Applications

We equally invite both contributions to numerical-modeling
methods/algorithms and applications in any dimension if
appropriate. Progress in seismology is unthinkable without
continuous developments of theory and numerical-modeling
methods. This is well seen in very recent important advances
in the discontinuous Galerkin, finite-difference and spectral-
element methods as well as in emergence of the new powerful
distributional finite-difference method.

Recent developments include faithful rheological and
geometrical complexity of the Earths interior, earthquakes
and other important seismological phenomena, time-space
discretization, optimizations of computational algorithms and
computer codes, optional balance between accuracy and effi-
ciency. Remarkable progress in the finite-difference modeling
in seismic exploration poses a useful challenge for numerical
modeling in earthquake seismology. New observations and
data from local dense networks make it possible for numeri-
cal modeling to considerably contribute to our understanding
of rupture dynamics, seismic wave propagation, earthquake
ground motion including non-linear behavior, seismic noise
and earthquake hazard. We especially welcome applications to
compelling observational issues in seismology.

Conveners: Alice-Agnes Gabriel, University of California,
San Diego (algabriel@ucsd.edu); Martin Galis, Comenius
University Bratislava (martin.galis@uniba.sk); Jozef Kristek,
Comenius University Bratislava (kristek@fmph.uniba.sk);
Peter Moczo, Comenius University Bratislava (moczo@fmph.
uniba.sk); Arben Pitarka, Lawrence Livermore National

Laboratory (pitarkal@llnl.gov); Wei Zhang, Southern
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University of Science and Technology (zhangwei@sustech.
edu.cn)

The OSIRIS-REx Sample Return Capsule
Reentry: Geophysical Observations

The 24 September 2023 reentry of the NASAs OSIRIS-REx
Sample Return Capsule (SRC) was only the fifth reentry
from interplanetary space since the end of the Apollo era. It
provided a unique opportunity to geophysically observe an
“artificial meteor” with known dimensions, speed and mass.
A diverse set of institutions utilized nodal seismic arrays,
ground and airborne acoustic sensors, distributed acoustic
sensing, GPS sounding and ionosphere Doppler sounding to
record the object’s passage through the atmosphere. Results
from these studies have implications for the remote detection
and characterization of meteoroids and high-speed artificial
objects (e.g., reentry, orbital debris) on Earth and may inform
mission concepts for planetary exploration (e.g., Venus, Mars,
Titan, Jupiter). We invite contributions that emphasize geo-
physical observations of the OSIRIS-REx SRC reentry, and
discuss their broad scientific implications for remote sensing
on Earth and beyond.

Conveners: Chris Carr, Los Alamos National Laboratory
(cgcarr@lanl.gov); Brian Elbing, Oklahoma State University
(elbing@okstate.edu); Charles Langston, University of
Memphis (clangstn@memphis.edu); Richard Lewis, The
Defense Threat Reduction Agency (richard.d.lewisl.civ@mail.
mil); Yasuhiro Nishikawa, Kochi University of Technology
(nishikawa.yasuhiro@kochi-tech.ac.jp); Elizabeth A. Silber,
Sandia National Laboratory (esilbe@sandia.gov)

Physics-Based Ground Motion
Modeling

Physics-based wave propagation simulations have the poten-
tial to quantify the contribution to ground motion estimates
from individual features included in the modeling, such as
basin edge effects, topographic scattering, nonlinear soil
effects, small-scale heterogeneities, source effects and gen-
eral 3D path effects. Such quantification is useful for under-
standing wave propagation as well as which features must be
included to reproduce observed seismic records. This session
welcomes submissions on physics-based numerical model-
ing of wave propagation, including studies focused on the
dynamic or kinematic rupture models as well as development
and validation of community seismic velocity models, and
quantification of contributions from these model features on
simulated ground motions.

Conveners: Evan Hirakawa, U.S. Geological Survey (ehi-
rakawa@usgs.gov); Kim B. Olsen, San Diego State University
(kbolsen@mail.sdsu.edu);  William  Stephenson,  U.S.
Geological Survey (wstephens@usgs.gov)
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Planetary Seismology

This session highlights contributions to seismology focused
on planets other than Earth.

Conveners: Isabella Seppi, University of Alaska Fairbanks
(irseppi@alaska.edu); Yuan Tian, University of Alaska
Fairbanks (ytian4@alaska.edu)

Regional-Scale Hazard and Risk
Assessments

Efforts toward improving the resilience of urban environ-
ments to seismic hazards and associated geohazards are chal-
lenged by spatially variable ground motions and permanent
ground deformations (e.g., due to co-seismic landslides or
soil liquefaction). Regional-scale probabilistic seismic hazard
and risk analyses are often used to evaluate large, distributed
infrastructure systems such as pipelines and transportation
networks in densely populated cities. While relevant work in
the last decade has contributed toward multi-scale probabi-
listic modeling of regional ground shaking and deformation,
important advances to support regional risk and loss assess-
ments, financial loss considerations, and earthquake response
tools remain missing. For instance, accurately characterizing
the spatial variability of ground motions and their associated
effects is important to capture the seismic risk of exposed
communities in earthquake-prone areas, which is increasing
with urbanization and highly interdependent and aging infra-
structure systems.

Even though there are common aspects between site-spe-
cific and regional seismic hazard and risk analyses, the charac-
terization of ground motions, geologic conditions, and losses
present different challenges to the data collection and mod-
eling efforts. For instance, subduction zones, from the deep
inslab environments through the megathrust and shallow
crustal faults, present significant challenges when it comes to
bridging the gap between earthquake science and application.
Thus, this session invites contributions on 1) simulations and
analyses of spatiotemporal variations of ground motion and
deformation at regional scales, 2) tools developed for earth-
quake scenarios that capture the spatial correlation of ground
motions, 3) advances in earthquake early-warning systems
and rapid post-earthquake assessments, 4) methods based on
the integration of site-specific data and geospatial analytics,
5) regional-scale approaches to estimate the occurrence and
uncertainty of ground failure, 6) regional scale portfolio asset
risk analyses and methodologies, 7) regional scale exposure
and vulnerability assessments, and 8) specific applications of
earthquake science for hazard and loss modeling.

Conveners: Ashly Cabas, North Carolina State University
(amcabasm@ncsu.edu); John Cassidy, Geological Survey of
Canada (john.cassidy@nrcan-rncan.gc.ca); Rodrigo Costa,
University of Waterloo (rodrigo.costa@uwaterloo.ca); Cassie
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Gann-Phillips, North Carolina State University (cvgann@
ncsu.edu); Mike Greenfield, Greenfield Geotechnical (mike@
greenfieldgeotechnical.com); Tiegan E. Hobbs, Geological
Survey of Canada (thobbs@eoas.ubc.ca); James Kaklamanos,
Merrimack College (kaklamanosj@merrimack.edu); Albert
Kottke, Pacific Gas and Electric Company (albert.kottke@
pge.com); Sabine Loos, University of Michigan (sloos@
umich.edu); Cristina Lorenzo-Velazquez, North Carolina
State University (clorenz@ncsu.edu; Andrew Makdisi, U.S.
Geological Survey (amakdisi@usgs.gov); Hong-Kie Thio,
AECOM (hong.kie.thio@aecom.com); Eric Thompson, U.S.
Geological Survey (emthompson@usgs.gov); David Wald,
U.S. Geological Survey (wald@usgs.gov); Erin Wirth, U.S.
Geological Survey (emoriarty@usgs.gov)

Research Advances in “High-Impact”
"Under-Studied” Earthquakes and
Their Impacts on Communities

Many regions of the world are at risk of earthquakes with sig-
nificant human and economic impacts due to regional seis-
mic hazard and lack of earthquake preparedness (termed
“high-impact”). The cause of the earthquakes might be poorly
understood due to a lack of resources, a low probability of
occurrence, a lack of interested seismologists, their remote
locations, and/or a lack of awareness of the hazard (termed
“under-studied”). The 2023 M6.8 Morocco earthquake serves
as a striking example, where high mountains exist with little
seismicity a few hundred kilometers from a plate boundary,
and which caused shaking-related fatalities and injuries plus
large economic losses. This session focuses on “high-impact,”
“under-studied” (HIUS) earthquakes, and we welcome
abstracts across all areas of solid-earth science, earthquake
geology and engineering, and social science that study or
address HIUS earthquakes. We invite presentations highlight-
ing research from any discipline with the potential to respond
to the needs of vulnerable populations that have been histori-
cally underserved by current earthquake science, engineering
and public policy. Example topics include: 1) community-
driven or community-based research results; 2) discoveries
advancing our understanding of seismic hazards in areas of
low probability but high impact earthquakes (including intra-
plate and induced earthquakes); 3) strategies for implement-
ing practical, research-inspired solutions for communities; 4)
research engaging low-resourced communities or historically
marginalized populations; 5) existing efforts to coordinate
research and projects for broader community benefits; and 6)
integration of social science with seismology. We encourage
presenters to highlight strategies and efforts to improve inclu-
sivity, diversity, equity and accessibility in seismology and
earthquake science in these regions.

Conveners: Susan Bilek, New Mexico Institute of Mining
and Technology (susan.bilek@nmt.edu); Marianne Karplus,
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University of Texas at El Paso (mkarplus@utep.edu); Zhigang
Peng, Georgia Institute of Technology (zpeng@gatech.edu);
Elizabeth Vanacore, University of Puerto Rico (elizabeth.
vanacore@upr.edu); Aaron A. Velasco, University of Texas at
El Paso (aavelasco@utep.edu)

Seismic Cycle-Driven Sea-Level Change
Over Decades to Centuries:
Observations and Projections

As global sea levels rise, coastal communities worldwide will
be forced to adapt or retreat. Projections of relative sea-level
change across decades or centuries will become essential plan-
ning tools to mitigate the vulnerability of these communities.

In seismically active regions, changes in land elevation
associated with the earthquake cycle —including interseismic,
coseismic and postseismic deformation, as well as slow-slip
events — can either mitigate or exacerbate climate-driven sea-
level rise over similar timescales. To ensure accurate projec-
tions of relative sea-level change, it is therefore necessary to
evaluate the influence of tectonic vertical land movements
(VLM) in the relevant analyses.

Estimating and incorporating tectonic VLM into projec-
tions of relative sea-level rise requires two key components: 1)
Collecting and analyzing geologic and geodetic observations
to constrain present and past contributions of VLM to relative
sea-level change throughout all phases of the seismic cycle;
and 2) Modeling to project observed tectonic VLM decades
and centuries into the future.

We welcome contributions that link VLM resulting from
the seismic cycle to relative sea-level changes, through data
analysis, modeling or a combination of both.

Furthermore, vertical deformation is not always primarily
associated with tectonic signals, as nontectonic processes such
as sediment loading and glacial isostasy adjustment can also
have significant influences on VLM of the lithosphere. Studies
that help identify and account for such nontectonic processes
to improve VLM projections, and thus relative sea- level pro-
jections, are also welcomed.

Conveners: Kate ]. Clark, GNS Science (k.clark@gns.
cri.nz); Andrew Howell, University of Canterbury (andrew.
howell@canterbury.ac.nz); Jeonghyeop Kim, University of
Washington (jey.kim@uw.edu);

Seismic Monitoring, Modeling and
Management Needed for Geothermal
Energy and Geologic Carbon Storage

Emerging subsurface operations (e.g., geothermal energy or
carbon storage) are potential pathways to greener or more sus-
tainable energy solutions and will play crucial roles in achiev-
ing the net-zero emission goal by 2050. However, concerns
around induced earthquakes and the longevity and develop-
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ment of needed reservoirs are a serious impediment to wide-
spread adoption of these emerging energy resources. Thus,
tools to identify and de-risk induced seismicity concerns and
better characterize the reservoirs will be necessary to reach
climate goals. In this session, we invite contributions from
research on novel seismic and non-seismic technologies and
applications of novel and advanced seismic techniques to bet-
ter understand and manage the transition to greener energy
solutions. We welcome submissions of abstracts on compu-
tational, artificial intelligence/machine learning, laboratory
experimental and field-scale studies.

We strongly encourage contributions from EGS/geo-
thermal or carbon storage projects. Additionally, we are also
interested in lessons learned from induced seismicity caused
by other anthropogenic operations (e.g., disposal, production,
hydraulic fracturing). Examples can include field test sites that
focus on geophysical technologies, such as real-time moni-
toring and characterization of induced seismicity, distributed
acoustic sensing, large-N array, active surface seismic, vertical
seismic profiling, seismic imaging of faults and fracture zones,
laboratory experiments and novel instrumentation. We also
welcome submission of abstracts like laboratory studies that
focus on the role that fluids play in fault reactivation, model-
ling studies at all scales, seismicity forecasting models, hazard/
risk analysis, good-practice guidelines and mitigation strate-
gies that would help in reducing commercial costs or enhanc-
ing the safety of future projects.

Conveners: Erkan Ay, Shell (Erkan.Ay@shell.com); Kai
Gao, Los Alamos National Laboratory (kaigao@lanl.gov);
Chet Hopp, Lawrence Berkeley National Laboratory (chopp@
Ibl.gov; Lianjie Huang, Los Alamos National Laboratory (ljh@
lanl.gov); Federica Lanza, ETH Ziirich (federica.lanza@sed.
ethz.ch); Nori Nakata, Lawrence Berkeley National Laboratory
(nnakata@lbl.gov); Annemarie Muntendam-Bos, Delft
University of Technology (A.G.Muntendam-Bos@tudelft.nl);
Kris Pankow, University of Utah (pankowseis2@gmail.com);
Ryan Schultz, ETH Ziirich (ryan.schultz@sed.ethz.ch); Nana
Yoshimitsu, Kyoto University (yoshimitsu.nana.6i@kyoto-u.
ac.jp); Yingcai Zheng, University of Houston (yzheng24@cen-
tral.uh.edu)

Seismoacoustic, Geodetic and Other
Geophysical Investigations of Active
Volcanoes

Seismology has long been the primary means through which
to study and monitor the movement of magma and other fluids
in active volcanic systems. However, despite decades of seis-
mic monitoring at volcanoes, answers to important questions
about the ascent of magma, the circulation of fluids within
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volcanic systems, and how these phenomena are reflected
in geophysical signals, remain elusive. In recent decades,
improvements in instrumentation and processing techniques
have led to the widespread use of additional geophysical tools
capable of tracking fluid movement, including infrasound,
high-rate GPS, InSAR and gravity. These tools, often used in
concert with seismological techniques, have brought forth
many new insights that were previously unknown. We seek
submissions that showcase the breadth of interdisciplinary
geophysical monitoring and study of active volcanoes using
any of the methods described above or other interdisciplin-
ary approaches. We encourage contributions that emphasize
advances in numerical modeling or machine learning, feature
new instrumentation or analytical methods and/or provide
novel insights into the physical processes controlling fluid
movement or other volcanic signals.

Conveners: Josh Crozier, U.S. Geological Survey (jcro-
zier@usgs.gov);Ricardo  Garza-Giron, Colorado  State
University (rgarzagi@ucsc.edu); Margaret Glasgow, U.S.
Geological Survey (mglasgow@usgs.gov); Alicia Hotovec-
Ellis, U.S. Geological Survey (ahotovec-ellis@usgs.gov); John
J. J. Lyons, U.S. Geological Survey (jlyons@usgs.gov); Diana
Roman, Carnegie Science (droman@carnegiescience.edu)

Seismology in the Oceans: Pacific
Hemisphere and Beyond

The ocean realm provides a clear, relatively pristine view
into many of the fundamental tectonic and geodynamical
processes that form our planet, including rifting, volcanism
and hydrothermal processes at mid-ocean ridges; the origin
and nature of mid-plate and hot-spot volcanism, transform-
fault earthquake dynamics, hydration of oceanic lithosphere
and the nature of multi-scale convection and its relationship
to plate evolution, to name a few. The Pacific basin provides
a natural laboratory for studying these processes, and it has
been the focus of a number of experiments exploiting recent
advances in marine-seismic instrumentation, including those
affiliated with the multinational grassroots collaboration
PacificArray. We invite contributions from scientists using
active- and passive-source marine-seismic datasets to inves-
tigate fundamental Earth-science processes in the Pacific and
other ocean basins.

Conveners: James Gaherty, Northern Arizona University
(james.gaherty@nau.edu); Jianhua Gong, Indiana University
(gongjian@iu.edu); HyeJeong Kim, University of Utah
(hyejeong kim@utah.edu); YoungHee Kim, Seoul National
University (younghkim@snu.ac.kr); Joshua Russell, Syracuse
University  (jbrussel@syr.edu); Lindsay = Worthington,
University of New Mexico (lworthington@unm.edu)
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Six Decades of Tsunami Science: From
the Source of the 1964 Tsunami to
Modern Community Preparedness

Tsunami science has evolved significantly in the 60 years since
the 1964 Great Alaska Earthquake. There have been important
advances in tsunami source characterization, propagation and
runup modeling, tsunami warning and forecasting and proba-
bilistic tsunami hazard assessment. After the recent tsunami
disasters of 2004 and 2011, tsunami science has encompassed
new fields of research that include studies of survivability,
resilience, loss estimates and recovery potential of coastal
communities. Translating tsunami hazards into potential risk
estimates, educating the public, counteracting disaster amne-
sia and preserving the memories of tsunamis for future gen-
erations are all important tasks that the tsunami community
will be working on for decades.

We welcome both focused and multidisciplinary contri-
butions to this session covering any of the following: analyti-
cal and numerical modeling of different tsunami generation
mechanisms, including submarine and subaerial landslides,
volcanic eruptions and air-pressure disturbances; mapping
tsunami inundation and evacuation zones; paleotsunami
studies; regional and local studies that deal with hazard, risk,
vulnerabilities and exposure; tools and procedures for more
efficient forecast and warning; studies of community pre-
paredness and human behavior; and best practices in public
education and outreach.

Conveners: Dmitry Nicolsky, University of Alaska
Fairbanks (djnicolsky@alaska.edu); Anthony Picasso, Alaska
Division of Homeland Security & Emergency Management
(anthony.picasso@alaska.gov); Barrett Salisbury, Alaska
Division of Geological & Geophysical Surveys (barrett.salis-
bury@alaska.gov); Elena Suleimani, University of Alaska
Fairbanks (ensuleimani@alaska.edu)

Special Applications in Seismology

This session presents a range of applications that record
unique data or analyze data that contribute in novel ways. This
includes studies on noise reduction, improved earthquake
detection and characterization, low frequency and triggered
earthquakes and applications in urban areas.

Conveners: Carl Tape, University of Alaska Fairbanks
(ctape@alaska.edu); Michael West, University of Alaska
Fairbanks (mewest@alaska.edu)

Structure and Behavior of the Alaska-
Aleutian Subduction Zone

The Alaska-Aleutian subduction zone is one of the most seis-

mically and volcanically active plate boundaries in the world.
Over the past decade, it has ruptured in several large inter-
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plate and intraplate earthquakes and produced notable volca-
nic eruptions and non-eruptive activity. It exhibits profound
along-strike variations in geodynamics, lithospheric configu-
ration, locking, rupture history of the megathrust and other
fault systems, slow-slip events and magmatic processes. The
Alaska-Aleutian subduction zone is thus an excellent place
to address fundamental questions regarding subduction zone
processes and associated earthquake and volcanic activity. The
availability of new geophysical datasets on land and off shore
and the occurrence of a series of recent, well-characterized
large earthquakes in the Alaska-Aleutian subduction zone
have enabled a plethora of new results and insights into sub-
duction processes. We invite a wide spectrum of contributions
that focus on the Alaska-Aleutian subduction zone, including
investigations using newly available geophysical imaging and
monitoring datasets, paleoseismology and geological studies
and numerical and experimental studies.

Conveners: Grace Barcheck, Cornell University (grace.
barcheck@cornell.edu); Julie Elliott, Michigan State University
(ellio372@msu.edu); Ronni Grapenthin, University of Alaska
(rgrapenthin@alaska.edu); Donna Shillington, Northern
Arizona University (donna.shillington@nau.edu); Xiaotao
Yang, Purdue University (xtyang@purdue.edu)

Structure, Seismicity and Dynamics of
the Queen Charlotte-Fairweather Fault
System

The Queen Charlotte - Fairweather Fault System (QC-FW)
is a transform plate boundary that spans >1000 kilometers of
the western edge of North America between the Cascadia and
Alaska convergent margins. In the last 100 years, the QC-FW
has hosted several major earthquakes, including the 1949
magnitude (M 8.1) Queen Charlotte earthquake, the 1958
(M 7.9) on the Fairweather Fault, and the 2012 Haida-Gwaii
(M 7.8) and 2013 Craig (M 7.5) earthquakes. The tectonics of
the QC-FW are variable along its length, including oblique
convergence in the south at Haida Gwaii, comparably simple
shear offshore Southeast Alaska, and oblique collision with
the Yakutat microplate in the north. The QC-FW is similar in
length and in slip rate (~4-5 cm/yr) to the San Andreas fault
system. However, the remote location of the QC-FW, largely
offshore hugging the North American continental shelf and
slope, leaves major gaps in our understanding of its struc-
ture, seismicity and dynamics. We welcome abstracts that
explore the QC-FW system, including but not limited to: its
natural hazards, earthquakes, subsurface properties, structure
and tectonics. We encourage a large range of methods and
seek perspectives that compare the QC-FW with other plate
boundary systems.

Conveners: Collin Brandl, University of New Mexico
(cbrandl@unm.edu); Andrew Gase, Western Washington
University (gasea@wwu.edu); Emily Roland, Western
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(rolande2@wwu.edu);
Worthington, University of New Mexico (Iworthington@unm.
edu)

Washington  University Lindsay

Tectonics and Seismicity of Stable
Continental Interiors

Earthquakes in stable continental interiors far from active plate
boundaries, such as in central and eastern North America,
northern Europe, western and southern Africa, Australia and
parts of Asia, are perhaps the least understood. Nevertheless,
advances in intraplate seismicity are being achieved through a
variety of approaches. Examples include local- and national-
scale seismic monitoring efforts that increase completeness of
earthquake catalogs, detection algorithms that identify ever-
smaller earthquakes from existing data, imaging of subsur-
face faults using relocated seismicity, seismic tomography and
other geophysical methods, studies that constrain historical
slip on such faults, quantification of geodetic, geomorphologic
and elevation changes and through improved measurements
of local stresses. In parallel with these efforts, ongoing ground
motion studies continue to improve our understanding of
source, path and site response characteristics unique to intra-
plate regions.

This session seeks diverse contributions related to intra-
plate earthquake hazards with goals of improving earthquake
catalogs, identifying and characterizing active faults and/
or deformation in stable continental interiors, deciphering
long-term earthquake histories, statistical analyses of seismic-
ity, assessing potential ground motion impacts, constraining
models of kinematics and geodynamic properties and under-
standing the mechanisms that cause enigmatic intraplate
earthquakes. Contributions regarding recent intraplate earth-
quake sequences are especially welcome.

Conveners: Oliver Boyd, U.S. Geological Survey (olboyd@
usgs.gov); Jessica Thompson Jobe, U.S. Geological Survey
(jjobe@usgs.gov); William Levandowski, TetraTech (will.
levandowski@tetratech.com); Zhigang Peng, Georgia Institute
of Technology (zpeng@gatech.edu); Anjana K. Shah, US.
Geological Survey (ashah@usgs.gov)

Towards Advancing Earthquake
Forecasting and Nowcasting: Recent
Progress Using Al-Enhanced Methods

New technologies like advanced machine learning (ML) of big
data (BD) and artificial intelligence (AI), together with signal-
processing tools that emerged in the past decade, have brought
a wave of intensified studies of earthquake forecasting and
nowcasting. In addition, fast-expanding datasets due to the
installation of dense-sensing networks, diversified observa-
tions (e.g., acoustic, elastic, satellite observations), injection-
induced seismicity from around the world and high-resolution
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ML-based catalogs provide more resources and constraints for
studying the earthquake nucleation mechanism. These meth-
ods also allow the exploration of physical earthquake precur-
sors and call for advanced computing architectures and data
management plans in their effective usage. These new methods
and datasets open the door to multidisciplinary collaboration
in a seamless way. In this session, we welcome contributions
from a wide spectrum of advances in the field of earthquake
forecasting and nowcasting, including but not limited to: new
data-driven or physics-based ways for forecasting/nowcasting
earthquakes; machine learning and Al-enhanced methods to
boost accuracy, verification and reliability; earthquake fore-
casting/nowcasting from laboratory to field; breakthrough real
case studies; cross-disciplinary studies of earthquake forecast-
ing/nowcasting; and new sensing and processing technologies
for capturing the precursor signals.

Conveners: Yangkang Chen, University of Texas at Austin
(yangkang.chen@beg.utexas.edu); Katsumi Hattori, Chiba
University (khattori@faculty.chiba-u.jp); Lisa G. Ludwig,
University of California, Irvine (lgrant@uci.edu); Dimitar
Ouzounov, Chapman University (ouzounov@chapman.edu);
John Rundle, University of California, Davis (john.b.rundle@
gmail.com)

Translating Seismic Imaging into
Geodynamic Understanding

Seismic imaging provides valuable information about the sub-
surface of the Earth. Travel times and waveforms from natural
and controlled sources can be used to construct 2D and 3D
velocity, attenuation and anisotropy models of the Earth’s inte-
rior from the core to the crust. These seismically determined
quantities are subsequently interpreted into physical proper-
ties and integrated into geodynamic models to explore a wide
range of dynamical processes to understand Earth’s past, pres-
ent and future evolution.

This session seeks to increase the exchange between seis-
mic and geodynamic model communities to better under-
stand data and model uses and limitations. Contributions that
explore applications of seismic imaging results in computa-
tional models that increase our understanding of Earth dynam-
ics, model uncertainty and data resolution, and software tools
used to construct model data are welcome. This includes but
is not limited to: dynamics of the deep Earth including core-
mantle interaction, mantle convection and mantle plumes;
dynamics of the lithosphere including subduction zones, rift-
ing and glacial isostatic adjustment; and dynamics of the crust
including fault, geothermal and volcanic systems.

Conveners: Ebru Bozdag, Colorado School of Mines
(bozdag@mines.edu); Rebecca Fildes, University of
California, Davis (rfildes@ucdavis.edu); Menno Fraters,
University of Florida (menno.fraters@ufl.edu); Lorraine J.
Hwang, University of California, Davis (ljhwang@ucdavis.
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edu); Andrew Lloyd, Lamont-Doherty Earth Observatory,
Columbia University (andrewl@ldeo.columbia.edu); Brandon
VanderBeek, Universita di Padova (brandonpaul.vander-
beek@unipd.it)

Understanding and Quantifying the
Variability in Earthquake Source
Parameter Measurements

Earthquake source parameters such as stress drop, magnitude
and moment tensors are fundamental terms used to describe
earthquakes. They are also key ingredients in earthquake
ground motion modeling, rupture simulation, source physics
analysis and statistical seismology. For this reason, the estima-
tion of these parameters is often the first step in any analy-
sis of earthquakes, but due to variability in site characteriza-
tion, network capability and resources different procedures
and methods are often used in their estimation. These issues
and uncertainties depend on length scale, and therefore vary
across magnitudes. For example, high frequency (>10 Hz)
shallow site effects will strongly affect smaller earthquakes
(M<3), while larger events are more strongly affected by issues
at lower frequencies. This variability in method and inconsis-
tencies across magnitude scales can yield artifacts which mask
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physical trends, leading to contrasting interpretations of earth-
quake scaling relationships and earthquake dynamic rupture
processes. For example, catalog magnitude estimation varies
regionally and by event size and network capability, producing
artifacts that can influence important statistics like magnitude
exceedance probabilities. Source parameters quantifying stress
and energy release are fundamental to understanding fault
strength and dynamic rupture propagation but can vary by
orders of magnitude among studies. Estimating these param-
eters accurately, or at least uniformly, is needed to understand
earthquake mechanics and ground motion hazard.

We seek all interested researchers to compare and validate
source parameter estimates for any magnitude. We encourage
studies that aim to quantify the uncertainties of these mea-
surements, comparative studies of multiple methods and those
that focus on reliable interpretation of results.

Conveners: Rachel E. Abercrombie, Boston University (rea@
bu.edu); Shanna Chu, U.S. Geological Survey (schu@usgs.gov);
Sydney Gable, University of Michigan (gablesyd@umich.edu);
Gene Ichinose, Lawrence Livermore National Laboratory (ichi-
nosel@llnl.gov); Colin N. Pennington, Lawrence Livermore
National Laboratory (pennington6@Ilnl.gov)
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Overview of Technical Program

Monday 29 April Tuesday 30 April Wednesday 1 May Thursday 2 May Friday 3 May
7:00 AM—6:30 Pm 8:00 Am—4:30 Pv 7:00 Am—-5:00 P 7:00 Am-5:00 pv 7:00 Am-5:00 P
Prince William Sound  Alaska Geophysicsin ~ Registration Registration Registration
Field Seminar the Field Lobby Lobby Lobby
10:00 AM—4:00 pm 8:00-9:15 am 7:15-8:00 Am 8:00-9:15 am
Data Mining on the Technical Sessions GR Briefing Technical Sessions
Cloud 101 Workshop 9:15-10:30 Awm Exhibit Hall 9:15-10:30 Am
Tikahtnu Ballroom C,  Poster Break 8:00-9:15 am Poster Break
Third Level Exhibit Hall Technical Sessions Exhibit Hall
10:00 AM—4:00 Pm 10:30-11:45 am 9:15-10:30 Am 10:30-11:45 am
Seismic Technical Sessions Poster Break Technical Sessions
Instrumentation 11:45 Am-2:00 pm Exhibit Hall 11:45 am-2:00 pm
Workshop Lunch Break 10:30-11:45 am Lunch Break
Tikahtnu Ballroom E/F, Noon-1:00 em Technical Sessions 2:00-3:15 pm
Third Level Newcomer’s Welcome ~ Noon-2:00 pwm Technical Sessions
12:30-4:30 pm Lunch* Annual Business and 3:15-4:30 pm
Publishing: How to Exhibit Hall Awards Luncheon Poster Break
Review and How to Be ~ 2:00-3:15pm Exhibit Hall Exhibit Hall
Reviewed Workshop Technical Sessions 2:00-3:15 pm 4:30-5:45 pm
Kahtnu 1, Second Level 315-4:30#m Technical Sessions Technical Sessions
3:00-7:30 pm Poster Break 3:15-4:30 pm
Registration Exhibit Hall Poster Break
Lobby 4:30-5:45 pm Exhibit Hall
4:30-6:00 pu Technical Sessions 4:30-5:45 pm
Opening Reception and :00-7:00Pm Technical Sessions
Exhibits Plenary 6:00-7:00 pm
Exhibit Hall Tikahtnu Ballroom A/B, Joyner Lecture
6:00-7:00 pm Third Level Tikahtnu Ballroom
Plenary 7:00-8:00 pm A/B, Third Level
Tikahtnu Ballroom A/B, Student/Early-Career  7:00-8:00 pm
Third Level Reception* Joyner Reception
Exhibit Hall Tikahtnu Ballroom

* Invite only
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Wednesday, 1 May

Oral Sessions

Time Kenakatnu 6/ Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom | Tikahtnu Ballroom C
Boardroom A/B

8:00- From Faults to How Well Can We Induced Earthquakes: | The 2023 USGS Creating Actionable

9:15 AM Fjords: Earthquake | Predict Broadband | Source Character- National Seismic Earthquake Informa-
Evidence in Terres- | Site-Specific Ground | istics, Mechanisms, | Hazard Model and | tion Products
trial and Subaqueous | Motion and Its Spa- | Stress Field Modeling | Beyond
Environments tial Variability So Far? | and Hazards

?Olg(_) AM Poster Break

10:30- From Faults to How Well Can We Induced Earthquakes: | The 2023 USGS Creating Actionable

11:45 aM Fjords: Earthquake | Predict Broadband | Source Character- National Seismic Earthquake Informa-
Evidence in Terres- | Site-Specific Ground | istics, Mechanisms, | Hazard Model and | tion Products
trial and Subaqueous | Motion and Its Spa- | Stress Field Modeling | Beyond
Environments tial Variability So Far? | and Hazards

;IOgSP:AM_ Lunch Break

2:00-3:15 pM | From Faults to How Well Can We Induced Earthquakes: | The 2023 USGS Network Seismol-
Fjords: Earthquake | Predict Broadband | Source Character- National Seismic ogy: Recent Devel-
Evidence in Terres- | Site-Specific Ground | istics, Mechanisms, | Hazard Model and | opments, Challenges
trial and Subaqueous | Motion and Its Spa- | Stress Field Modeling | Beyond and Lessons Learned
Environments tial Variability So Far? | and Hazards

3:15-4:30 pm Poster Break

4:30-5:45 pM | From Faults to Planetary Seismology | The OSIRIS-REx Network Seismol-
Fjords: Earthquake Sample Return ogy: Recent Devel-
Evidence in Terres- Capsule Re-entry: opments, Challenges
trial and Subaqueous Geophysical Obser- and Lessons Learned
Environments vations

6:00-7:00 PM Plenary: Challenges in Geohazards Research in Alaska

7:00-8:00 PM Student/Early-Career Reception

Poster Sessions
o The 2023 USGS National Seismic Hazard Model and Beyond
o Creating Actionable Earthquake Information Products
o Cryptic Faults: Advances in Characterizing Low Strain Rate and Environmentally Obscured Faults
o From Faults to Fjords: Earthquake Evidence in Terrestrial and Subaqueous Environments
o How Well Can We Predict Broadband Site-Specific Ground Motion and Its Spatial Variability So Far?
« Induced Earthquakes: Source Characteristics, Mechanisms, Stress Field Modeling and Hazards
 Learning Across Geological, Geophysical & Model-Derived Observations to Constrain Earthquake Behavior
« Marine Seismoacoustics
o Network Seismology: Recent Developments, Challenges and Lessons Learned
o Numerical Modeling in Seismology: Developments and Applications
o The OSIRIS-REx Sample Return Capsule Re-entry: Geophysical Observations
« Special Applications in Seismology
o Structure, Seismicity and Dynamics of the Queen Charlotte-Fairweather Fault System
o Towards Advancing Earthquake Forecasting and Nowcasting: Recent Progress Using AI-Enhanced Methods
o Translating Seismic Imaging into Geodynamic Understanding
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Time Tikahtnu Ballroom E/F Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
8:00- Earth’s Structure from the |Cryptic Faults: Advances | Numerical Modeling in Learning Across Geologi-
9:15 aM Crust to the Core in Characterizing Low Seismology: Develop- cal, Geophysical & Model-
Strain Rate and Environ- | ments and Applications Derived Observations to
mentally Obscured Faults Constrain Earthquake
Behavior
?Olg(_) AM Poster Break
10:30- Earth’s Structure from the |Cryptic Faults: Advances | Numerical Modeling in Learning Across Geologi-
11:45 AM Crust to the Core in Characterizing Low Seismology: Develop- cal, Geophysical & Model-
Strain Rate and Environ- | ments and Applications Derived Observations to
mentally Obscured Faults Constrain Earthquake
Behavior
;IOgSP:/IM_ Lunch Break
2:00-3:15 pM | Earth’s Structure from the | Towards Advancing Earth- | Numerical Modeling in Learning Across Geologi-
Crust to the Core quake Forecasting and Seismology: Develop- cal, Geophysical & Model-
Nowecasting: Recent Prog- | ments and Applications Derived Observations to
ress Using AI-Enhanced Constrain Earthquake
Methods Behavior
3:15-4:30 pM Poster Break
4:30-5:45 pM | Marine Seismoacoustics | Special Applications in Translating Seismic Imag- | Structure, Seismicity and
Seismology ing into Geodynamic Dynamics of the Queen
Understanding Charlotte-Fairweather
Fault System
6:00-7:00 PM Plenary: Challenges in Geohazards Research in Alaska
7:00-8:00 PM Student/Early-Career Reception
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Thursday, 2 May

Oral Sessions

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
8:00- 3D Wavefield Simulations: | Illuminating Complex, Detecting, Characterizing | Seismic Monitoring, Mod-
9:15 AM From Seismic Imaging to | Multiplet Earthquake and Monitoring Mass elling and Management
Ground Motion Modelling | Sequences at Kahraman- | Movements Needed for Geothermal
maras (Turkiye), Herat Energy and Geologic Car-
(Afghanistan), and Beyond bon Storage
?Olg(_) AM Poster Break
10:30- 3D Wavefield Simulations: | Illuminating Complex, Detecting, Characterizing | Seismic Monitoring, Mod-
11:45 am From Seismic Imaging to | Multiplet Earthquake and Monitoring Mass elling and Management
Ground Motion Modelling | Sequences at Kahraman- | Movements Needed for Geothermal
maras (Turkiye), Herat Energy and Geologic Car-
(Afghanistan), and Beyond bon Storage
12\1882;[ Annual Business and Awards Luncheon
2:00- 3D Wavefield Simulations: | Six Decades of Tsunami Detecting, Characterizing | Seismic Monitoring, Mod-
3:15 pMm From Seismic Imaging to | Science: From the Source |and Monitoring Mass elling and Management
Ground Motion Modelling | of the 1964 Tsunami to Movements Needed for Geothermal
Modern Community Pre- Energy and Geologic Car-
paredness bon Storage
2 ;)(S)—PM Poster Break
4:30- Applications and Discov- | Special Applications in New Insights into the
5:45 PM eries in Cryoseismology | Seismology Development, Testing
Across Spatial and Tempo- and Communication of
ral Scales Seismicity Forecasts
6:00- N . . .
7.00 PM Joyner Lecture: Why Seismic Hazard Modeling Has Become a Risky Business
;gg;M Joyner Reception

Poster Sessions
o+ 3D Wavefield Simulations: From Seismic Imaging to Ground Motion Modelling
« Advancements in Forensic Seismology and Explosion Monitoring

o Applications and Discoveries in Cryoseismology Across Spatial and Temporal Scales

o Characteristics and Mechanics of Fault Zone Rupture Processes, from Micro to Macro Scales
o Cordilleran Strike-Slip Faults as Seismogenic and Seismological Features

o Detecting, Characterizing and Monitoring Mass Movements
o Earth’s Structure from the Crust to the Core

« From Earthquake Recordings to Empirical Ground-Motion Modelling
o [luminating Complex, Multiplet Earthquake Sequences at Kahramanmaras (Turkiye), Herat (Afghanistan), and Beyond
o Leveraging Cutting-Edge Cyberinfrastructure for Large Scale Data Analysis and Education
 Multidisciplinary Approaches for Volcanic Eruption Forecasting
» New Insights into the Development, Testing and Communication of Seismicity Forecasts
o Seismic Monitoring, Modelling and Management Needed for Geothermal Energy and Geologic Carbon Storage
o Seismology in the Oceans: Pacific Hemisphere and Beyond
o Six Decades of Tsunami Science: From the Source of the 1964 Tsunami to Modern Community Preparedness
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Time Tikahtnu Ballroom C | Tikahtnu Ballroom | Tubughneng’ 3 Tubughnenq’ 4 Tubughnenq’ 5
E/F
8:00- Characteristics and | Advancements in Seismology in the From Earthquake Network Seismol-
9:15 aM Mechanics of Fault | Forensic Seismol- Oceans: Pacific Recordings to ogy: Recent Devel-
Zone Rupture Pro- | ogy and Explosion | Hemisphere and Empirical Ground- | opments, Challenges
cesses, from Micro to | Monitoring Beyond Motion Modelling | and Lessons Learned
Macro Scales
?Olg(_) AM Poster Break
10:30- Characteristics and | Advancements in Seismology in the From Earthquake Network Seismol-
11:45 aM Mechanics of Fault | Forensic Seismol- Oceans: Pacific Recordings to ogy: Recent Devel-
Zone Rupture Pro- | ogy and Explosion | Hemisphere and Empirical Ground- | opments, Challenges
cesses, from Micro to | Monitoring Beyond Motion Modelling | and Lessons Learned
Macro Scales
Noon- Annual Business and Awards Luncheon
2:00 PM
2:00- Regional-Scale Haz- | Advancements in Multidisciplinary From Earthquake Network Seismol-
3:15 pMm ard, Risk and Loss | Forensic Seismol- Approaches for Recordings to ogy: Recent Devel-
Assessments ogy and Explosion | Volcanic Eruption | Empirical Ground- |opments, Challenges
Monitoring Forecasting Motion Modelling | and Lessons Learned
Z ;3;M Poster Break
4:30- Regional-Scale Haz- | Advancements in Multidisciplinary Leveraging Cutting- | Cordilleran Strike-
5:45 PM ard, Risk and Loss | Forensic Seismol- Approaches for Edge Cyberinfra- Slip Faults as Seis-
Assessments ogy and Explosion | Volcanic Eruption | structure for Large | mogenic and Seis-
Monitoring Forecasting Scale Data Analysis | mological Features
and Education
6:00- . . . .
7.00 PM Joyner Lecture: Why Seismic Hazard Modeling Has Become a Risky Business
;gg;M Joyner Reception
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Friday, 3 May

Oral Sessions

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
8:00- Advancing Seismology Physics-Based Ground Seismoacoustic, Geodetic | Structure and Behavior
9:15 AM with Distributed Fiber Motion Modeling and Other Geophysical of the Alaska-Aleutian
Optic Sensing Investigations of Active Subduction Zone
Volcanoes
?Olg(_) An Poster Break
10:30- Advancing Seismology Physics-Based Ground Seismoacoustic, Geodetic | Structure and Behavior
11:45 am with Distributed Fiber Motion Modeling and Other Geophysical of the Alaska-Aleutian
Optic Sensing Investigations of Active Subduction Zone
Volcanoes
;logsp;zM_ Lunch Break
2:00- Advancing Seismology Assessing Seismic Hazard | Seismoacoustic, Geodetic | Structure and Behavior
3:15 M with Distributed Fiber for Critical Facilities and | and Other Geophysical of the Alaska-Aleutian
Optic Sensing Infrastructure—Insights | Investigations of Active Subduction Zone
and Challenges Volcanoes
iég;M Poster Break
4:30- From Geodynamics to Assessing Seismic Hazard | Machine Learning for Full | Structure and Behavior
5:45 PM Earthquake Rupture, Mod- | for Critical Facilities and | Waveform Inversion: From | of the Alaska-Aleutian

els That Cross Time- and
Length-Scales

Infrastructure—Insights
and Challenges

Hybrid to End-to-End
Approaches

Subduction Zone

Poster Sessions
o The 2024 Magnitude 7.5 Earthquake and the Associated Earthquake Swarm Beneath the Noto Peninsula, Central Japan
o Advances in Operational and Research Analysis of Earthquake Swarms
o Advancing Seismology with Distributed Fiber Optic Sensing
o Anisotropy Across Scales
o Assessing Seismic Hazard for Critical Facilities and Infrastructure—Insights and Challenges

« End-to-End Advancements in Earthquake Early Warning Systems

o ESC-SSA Joint Session: Climate Change and Environmental Seismology
o From Geodynamics to Earthquake Rupture, Models That Cross Time- and Length-Scales
o Integrative Assessment of Soil-Structure Interaction and Local Site Effects in Seismic Hazard Analysis
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Time Tikahtnu Ballroom C | Tikahtnu Ballroom | Tubughneng’ 3 Tubughnenq’ 4 Tubughnenq’ 5
E/F

8:00- The 2024 Magnitude | End-to-End Understanding and | Anisotropy Across | Tectonics and

9:15 AM 7.5 Earthquake Advancements in Quantifying the Vari- | Scales Seismicity of Stable
and the Associated | Earthquake Early ability in Earthquake Continental Interiors
Earthquake Swarm | Warning Systems Source Parameter
Beneath the Measurements
Noto Peninsula,
Central Japan
(See Supplemental
Material)

?Olg(_) AM Poster Break

10:30- The 2024 Magnitude | End-to-End Understanding and | Anisotropy Across | Tectonics and

11:45 am 7.5 Earthquake Advancements in Quantifying the Vari- | Scales Seismicity of Stable
and the Associated | Earthquake Early ability in Earthquake Continental Interiors
Earthquake Swarm | Warning Systems Source Parameter
Beneath the Measurements
Noto Peninsula,
Central Japan
(See Supplemental
Material)

;logspﬁdM_ Lunch Break

2:00- ESC-SSA Joint Ses- | End-to-End Understanding and | Advances in Opera- | Tectonics and

3:15 M sion: Climate Change | Advancements in Quantifying the Vari- | tional and Research | Seismicity of Stable
and Environmental | Earthquake Early ability in Earthquake | Analysis of Earth- Continental Interiors
Seismology Warning Systems Source Parameter quake Swarms

Measurements

iég;M Poster Break

4:30- ESC-SSA Joint Ses- | End-to-End Advances in Opera- | Tectonics and

5:45 PM sion: Climate Change | Advancements in tional and Research | Seismicity of Stable
and Environmental | Earthquake Early Analysis of Earth- Continental Interiors
Seismology Warning Systems quake Swarms

« Machine Learning for Full Waveform Inversion: From Hybrid to End-to-End Approaches
o Physics-Based Ground Motion Modeling
o Regional-Scale Hazard, Risk and Loss Assessments

» <

o Research Advances in “High-Impact”, “Under-Studied” Earthquakes and Their Impacts on Communities
o Seismic Cycle-Driven Sea-Level Change Over Decades to Centuries: Observations and Projections
o Seismoacoustic, Geodetic and Other Geophysical Investigations of Active Volcanoes

o Structure and Behavior of the Alaska-Aleutian Subduction Zone

o Tectonics and Seismicity of Stable Continental Interiors

o Understanding and Quantifying the Variability in Earthquake Source Parameter Measurements
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Wednesday, 1 May 2024—Oral Sessions

Presenting author is indicated in bold.

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
From Faults to Fjords: How Well Can We Predict Induced Earthquakes: The 2023 USGS National
Earthquake Evidence in Broadband Site-Specific Source Characteristics, Seismic Hazard Model and
Terrestrial and Subaqueous | Ground Motion and Its Mechanisms, Stress Field Beyond (see page 1194).
Environments (see page Spatial Variability So Far? Modeling and Hazards (see
1296). (see page 1311). page 1322).

8:00 AM Effect of Marine Reservoir STUDENT: Site Response INVITED: Structural Controls | Recommendations on Best
Variations on the Temporal | Characteristics from Ambient | on Induced Earthquake Available Science for the
Correlation of Earthquake Noise Data Recorded on Sequence’s Growth and Slip | United States National
Evidence on the Central Degrading Warm Permafrost | Behavior. Pennington, C. N., | Seismic Hazard Model.
and Southern Hikurangi in Bethel, Alaska. Goozen, A., | Chen, X. Anderson, J. G., Atkinson, G.
Subduction Zone. Clark, Zhao, Y., Dutta, U, Yang, Z. M., Baker, J. W., Campbell, K.
K.]., Pizer, C., Howarth, J., W., DeShon, H. R., et al.
Litchfield, N., Howell, A.

8:15 AM INVITED: An 8000-Year Improving the Performance | Seismic Hazard Analysis for | The 2023 U.S. 50-State
Holocene Earthquake Record | of the SSRh Site-Response Hydraulic-Fracture Triggered | National Seismic Hazard
From the Northern Cascadia | Assessment Techniques ona | Earthquakes in Oklahoma. Model: Overview and
Forearc: Evidence for Multiple | Dense Array in the Koutavos | Walter, J., Ogwari, P. O., Implications. Petersen, M. D.,
Sources at Lake Crescent, Basin (Greece). Perron, V., Thiel, A., Woelfel, I., Mace, Project Team, N.
Washington. Leithold, E. L., | Rischette, P., Theodoulidis, B., et al.
Wegmann, K., Colip, G. D. N., Roumelioti, Z., Hollender,

E,etal

8:30 AM Variations in Mass Transport | A Simple Way of Estimating | Undocumented Cases The 2023 Alaska National
Deposits That Record Strong | Site Effect With Respecttoa | of Induced Seismicity in Seismic Hazard Model.
Ground Motion Events in Distant Rock-Reference Site: | Oklahoma and Texas. Powers, P. M., Altekruse, J.
Western Prince William Application of the Standard Grigoratos, I., Savvaidis, A. M., Development Team, N.
Sound, Alaska. Singleton, D. | Spectra Ratio Technique
M., Brothers, D. S., Haeussler, | Based on Coda Waves.
P.J., Witter, R. C., Hill, J. C., Grendas, I., Hollender, F.,
et al. Perron, V., Theodoulidis, N.,

Buscetti, M., et al.
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Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
Creating Actionable | Earth’s Structure from | Cryptic Faults: Numerical Modeling | Learning Across
Earthquake the Crust to the Core Advances in in Seismology: Geological,
Information Products | (see page 1268). Characterizing Low | Developments and Geophysical & Model-
(see page 1251). Strain Rate and Applications (see page | Derived Observations

Environmentally 1369). to Constrain
Obscured Faults (see Earthquake Behavior
page 1256). (see page 1331).

8:00 AM INVITED: STUDENT: STUDENT: A High- INVITED: STUDENT: STUDENT: Reflection | Strain Accommodation
Improving Rapid Resolution Body Wave | An Ongoing Search and Transmission Along the Northeast
Earthquake Tomography Super- for Active Faults in of Inhomogeneous Altyn Tagh Fault
Characterization Virtual Interferometry | Major Seismic Zones | Plane Waves in System and the
for Tsunami Early of the Rio Grande Rift. | of Québec, Eastern Thermoporoelastic Potential for a Future
Warning for Aotearoa | Barman, D., Pulliam, ]. | Canada. Gourdeau, Media with Two- Large-Magnitude,
New Zealand and the A., Wang, K., Laly, M., |temperature Equations | Multi-Fault Rupture.
Southwest Pacific. Prush, V. B,, Rowe, C., |of Heat Conduction. | Yang, H., Yang, X,,
Lacoua, L. Z., Fry, B, et al. Hou, W,, Fu, L,, Cunningham, D,,
Gorman, A, Liao, Y. M., Carcione, J. Huang, X.

Foundotos, L., et al.

8:15 AM Site-Specific, INvITED: The Poisson’s | Timescales of Surface | STUDENT: Dynamic Partitioning of Oblique
Extended Shakemaps | Raio Surrounding the Faulting Preservation | Rupture Simulation Convergence During
for Earthquake Subduction Megathrust. |in Stable Continental | of Caldera Collapse Simultaneous Rupture
Engineering Mann, M., Abers, G. A., | Regions From Earthquakes: Effects of a Megathrust
Applications. Fulton, P. M. Landscape Evolution | of Wave Radiation, and Splay Fault:
Thompson, E. M., Modeling and the Magma Viscosity, and | Observations From the
Hearne, M., Worden, Geomorphic and Evidence of Complex | Western Nepal Fault
C. B., Quitoriano, V., Historical Record. Nucleation at Kilauea | System. Bemis, S.,
Cunningham, A. E,, Thompson Jobe, J. A., |2018. Wang, T. A, Curtiss, E. R., Murphy,
et al. Reitman, N. Dunham, E. M., Krenz, | M. A., Taylor, M. H,,

L., Abrahams, L. S., Styron, R, et al.
Segall, P.

8:30 AM INVITED: Geonet’s Improving the Salt Lake | The 2018 Kaktovik, What Is the Principal | STUDENT: Architecture
Shaking Layer Tool: Basin Velocity Model Alaska Earthquakes Accuracy Limit of a of an Active
Understanding and Using Multi-Year Nodal |and Their Context: Seismic Wavefields Tsunamigenic Splay
Incorporating User Geophone Arrays. Kim, | Insights From Simulated by a Finite- | Fault: Outcrop to
Needs into Shaking H., Lin, F, Pechmann, Seismotectonics, Difference Method?. Micro-Scale Structure
Layers for Aotearoa, J. C., McKean, A. P, Insar Geodesy, Valovcan, J., Moczo, P., | of the Patton Bay Fault,
New Zealand. Hardwick, C. L., et al. and Static Stress Kristek, J., Kristekova, | Montague Island,
Charlton, D., Changes. Rollins, C., | M., Galis, M. Alaska. Fintel, A.,
Houltham, J., Horspool, Freymueller, ]. T., Xue, Tobin, H., Haeussler, P.
N., Goded, T,, Kaiser, X., Holtkamp, S. G.,

A, etal Logan, T. A., et al.
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Wednesday, 1 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
From Faults to Fjords: How Well Can We Predict Induced Earthquakes: The 2023 USGS National
Earthquake Evidence (con- | Broadband Site-Specific Source Characteristics, Seismic Hazard Model and
tinued) Ground (continued) Mechanisms (continued) Beyond (continued)

8:45 AM STUDENT: Long Lacustrine CD-VAE-GMG: Conditional | Regional Moment Tensors Another Look at Time-
Sedimentary Records in Dynamic Variational for Texas. Herrmann, R. B., | Dependent Hazard and
South-Central Chile Evaluate | Autoencoder for Earthquake |Benz, H. M. its Implications to Seismic
the Spatiotemporal Variability | Ground Motion Generation. Design in Southeastern
of Megathrust Earthquakes. | Ren, P., Naiman, L, Lacour, Alaska. Wong, I.,
Niederstitter, M., Moreno, | M., Nakata, R., Nakata, N., Lewandowski, N., Thomas, P.
V., Wils, K., Van Daele, M., et al.
Konzett, J., et al.

9:00 AM Quantitative Calibration of | Euro-Mediterranean Hard- Cross-Examining Methods USGS 2025 Puerto Rico
the Lacustrine Seismograph | Rock Reference Ground for Determining Source and the U.S. Virgin Islands
Using Sedimentary Imprints | Motion Model by Git-Based | Mechanisms for Induced National Seismic Hazard
of Recent Megathrust Site Response Deconvolution. | Earthquakes in the Permian | Model Update. Shumway, A.
Earthquakes in South-Central | Shible, H., Hollender, F., Basin. Aziz Zanjani, F., M., Aagaard, B. T., Altekruse,
Chile. Wils, K., Montalva, G., | Traversa, P, Baumont, D., Savvaidis, A., Huang, G. D, J. M., Briggs, R. W,, Field, E.
Moernaut, J., Van Daele, M., | Ameri, G., et al. Domino, J., Chen, Y. H., etal
De Batist, M.

9:15-10:30 AM Poster Break
From Faults to Fjords: How Well Can We Predict Induced Earthquakes: The 2023 USGS National
Earthquake Evidence in Broadband Site-Specific Source Characteristics, Seismic Hazard Model and
Terrestrial and Subaqueous | Ground Motion and Its Mechanisms, Stress Field Beyond (see page 1194).
Environments (see page Spatial Variability So Far? Modeling and Hazards (see
1296). (see page 1311). page 1322).

10:30 AM Seismic Imaging Beneath Observed Strong Motions Spatiotemporal Evolution of | Next Steps for USGS
Iceberg Lake, Alaska: and Site Effects During the Induced Earthquakes in the | Earthquake Rupture Forecast
Sediment Characteristics Jan. 1, 2024 Noto-Hanto Southern Delaware Basin, Developments. Field, E. H.
and Fundamental Site Earthquake in Japan and Its | Reeves-Pecos, West Texas.
Response Parameters Beneath | Reproduction Based on a Aziz Zanjani, A., DeShon, H.
a Drained Lake With an Priori Information. Kawase, | R., Savvaidis, A.
Alaskan-Aleutian Subduction | H., Ito, E., Sun, J.
Zone Paleoseismic Record.
Liberty, L. M., Haeussler, P.
J., Otheim, L. T,, Singleton, D.
M., Wesson, R. L., et al.
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Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
Creating Actionable | Earth’s Structure from | Cryptic Faults: (con- | Numerical Modeling | Learning Across
Earthquake (contin- the Crust to the Core tinued) in (continued) Geological, (contin-
ued) (continued) ued)

8:45 AM Improved Rapid Seismic Structure of Deciphering Low- Modeling the Seismic | INVITED: Paleoseismic
Source and Shaking Northern Alaska From | Rate Faulting on the Noise Horizontal-to- | Investigations of
Characterization Using | Ambient Noise Adjoint | Landscape Above Vertical Spectral Ratio | Quaternary Active
Large Seismic Array Tomography. Chow, B., | the Marsh Creek in Laterally Irregular | Faults in the Forearc
Observations. Wang, | Tape, C. Anticline in Arctic Configurations Using | and Backarc of
D., Chen, W., Wald, D. Alaska. Bender, the Diffuse Field the Central Pacific

A. M., Craddock, Assumption. Sanchez- | Northwest, U.S.A.
'W., Connors, C. D., Sesma, E. J., Weaver, Streig, A. R., Dunning,
Gooley, J., Lease, R. O. | R. L., Baena-Rivera, M. | A., Bennett, S. E.,
E., Pardo-Daiino, J. C., | Madin, I., Wells, R. E,,
Arciniega-Ceballos, A. | et al.

9:00 AM A Growing Catalogue | Using Local and StupENT: Utilising The Ongoing Coseismic Temperature
of Short-Period Regional Travel Time UAV Lidar to Development of Proxies and their
Earthquake Rupture Data From the ISC to Investigate Potential Distributional Applications to
Histories From Multi- | Estimate Lithospheric Late Quaternary Finite-difference Understanding
Array Back-Projection. | Velocity Structure. Surface Ruptures Modeling in Global Earthquake Rupture
Vera Sanhueza, E, Pasyanos, M. E. Along the San Juan Seismology. Lyu, C., and Seismic Hazard.
Tilmann, E, Saul, J. Fault on Vancouver Masson, Y., Awan, M., | Coffey, G. L., Savage,

Island, BC. Salomon, |Romanowicz, B. H. M., Polissar, P. J.,
G. W, Finley, T., Cox, S. E., Hemming,
Nissen, E. S.R,etal

9:15-10:30 AM Poster Break
Creating Actionable | Earth’s Structure from | Cryptic Faults: Numerical Modeling | Learning Across
Earthquake the Crust to the Core Advances in in Seismology: Geological,
Information Products | (see page 1268). Characterizing Low | Developments and Geophysical & Model-
(see page 1251). Strain Rate and Applications (see page | Derived Observations

Environmentally 1369). to Constrain
Obscured Faults (see Earthquake Behavior
page 1256). (see page 1331).

10:30 AM Visual Communication | Intraplate Volcanism INVITED: Late Numerical Simulation | Inter-Seismic Slip
of Aftershock Forecasts | in Northeast China Pleistocene and of Strong Ground in Caldera Collapse
Driven by User Needs. | Controlled by Protohistoric Motion for the Mw 6.0 | Earthquake Cycles.
Schneider, M., Wein, | the Underlying Earthquakes on Jishishan Earthquake | Crozier, J. A.,

A. M., van der Elst, N., | Heterogeneous Forelimb Thrusts of 18 December 2023 | Anderson, K. R.,
McBride, S. K., Becker, | Lithospheric Structures. | Within the Seattle Fault | in Gansu Province, Segall, P.
], etal Chen, Q., Fan, X., Ai, Y. |Zone: Implications for | China. Zang, N.,
Independent Hanging | Zhang, W., Chen, X.
Wall Deformation
Rates. Angster, S.,
Sherrod, B. L., Staisch,
L., Pearl, J. K., Johns,
W.
Volume 95 « Number 2B « April 2024 « www.srl-online.org Seismological Research Letters 1143



Wednesday, 1 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
From Faults to Fjords: How Well Can We Predict Induced Earthquakes: The 2023 USGS National
Earthquake Evidence (con- | Broadband Site-Specific Source Characteristics, Seismic Hazard Model and
tinued) Ground Motion (continued) | Mechanisms, (continued) Beyond (continued)

10:45 AM The Subaerially Exposed Exploring the Spatial Seismicity Triggering in the | Earthquake Geology
Iceberg Lake Sediments: A Correlation of Ground North Delaware Basin, West | Contributions Across the
~1000 Yr Long Paleoseismic | Motions During the 2019 Texas, USA. Savvaidis, A., U.S. Geological Survey 2023
Record From the Eastern Ridgecrest Earthquake Lomax, A., Huang, G., Chen, |50-State National Seismic
Edge of the Alaska Sequence. Cochran, E. S., Y., Alvarez, N, et al. Hazard Model. Hatem, A. E.,
Subduction Zone. Van Daele, | Parker, G. A., Minson, S. E., Briggs, R., Thompson Jobe, J.
M., Vercruysse, P., Witter, R. | Baltay, A. S. A., Gold, R., Collett, C., et al.
C., Loso, M., Singleton, D.,
etal

11:00 AM The Great Salt Lake as a STUDENT: Use of Weak INvITED: Potential Poroelastic | Continued Work on a
Recorder of Sublacustrine Motion Data to Constrain Triggering of the 2020 M 5.0 | Geodetic Strain Rate and Slip
Surface Rupture and Strong | Site-Specific Ground Motion | Mentone Earthquake in the | Deficit Rate Model for New
Shaking in the Wasatch Front | Estimates. Anbazhagan, Delaware Basin, Texas, by Zealand. Rollins, C., Wallace,
Region, Utah. DuRoss, C. B., | B., Rodriguez-Marek, A., Shallow Injection Wells. Lui, | L. M., Johnson, K. M.,
Brothers, D. S., Thompson Vantassel, J., Kottke, A. S., Tan, X. Maurer, J., Hamling, I, et al.
Jobe, J. A., Briggs, R. W,,
Singleton, D. M., et al.

11:15 AM Sediment Shear Strength Ergodic and Non-Ergodic Using Converted Phases to Correlation of Epistemic
Development Within Ground-Motion Models for | Investigate Induced Seismicity | Uncertainties in Seismic
Terminal Basins of the Small Magnitude Earthquakes | in the Midland Basin, Texas. | Hazard Models: An NSHM23
Japan Trench and Lower in the San Francisco Region. | DeShon, H. R., Rosenblit, J., | Case Study for Western U.S.
Slope: Insights Into Lacour, M., Abrahamson, N. | Huang, G., Savvaidis, A. Faults. Milner, K. R.
Seismic Strengthening and A., Nakata, R., Nakata, N.,
Earthquake Paleoseismology | Ren, P.
From R/V Sonne Expedition
SO251 (Eager-Japan) and
IODP Expedition 386.
Sawyer, D. E., Strasser, M.

11:30 AM STUDENT: Beyond the Waves: | Comparison of the Spatial STUDENT: Fault Reactivation | Enhancing Decision-
Integrating Rock Physical Correlation of Non-Ergodic | During Induced Seismicity Making Stability in Model
Properties for Deeper Seismic | Terms in GMMs Utilizing Sequences in Southern Updates Through Explicit
Understanding. Castillo, R., | Empirical and Simulation Kansas. Ries, R., Beroza, G., | Consideration of Epistemic
Sawyer, D. E., Srasser, M., Data From Diverse Regions. Ellsworth, W. Uncertainty in Seismic
Keep, M. Sung, C., Abrahamson, N. A. Hazard and Risk Assessments.

Lee, Y.
;1(;1(;5 :1\1;4_ Lunch Break
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Time

Tikahtnu Ballroom C

Tikahtnu Ballroom E/F

Tubughnenq’ 3

Tubughnenq’ 4

Tubughnenq’ 5

10:45 AM

11:00 AM

11:15 AM

11:30 AM

11:45 AM-
2:00 pM

Volume 95

Creating Actionable
Earthquake (contin-
ued)

Earth’s Structure from
the Crust to the Core

(continued)

Cryptic Faults:
Advances (continued)

Numerical Modeling
in Seismology (con-

tinued)

Learning Across
Geological, (contin-
ued)

Tomorrow’s Cities:
An Interdisciplinary
Decision Support
Environment for
Risk Sensitive Urban
Planning and Design.
Galasso, C. and the
Tomorrow’s Cities

Programme Working

Seismic Evidence for a
Melt-Rich Lithosphere-
Asthenosphere
Boundary Along the
Base of Young Slab at
Cascadia. Wang, X.,
Chen, L., Wang, K,,
Chen, Q., Zhan, Z., et al.

Recurrence of

Large Upper-Plate
Earthquakes in the
Salish Lowland,
Washington State,
USA. Sherrod, B. L.,
Styron, R.

A Detailed Analysis of
Body Waves Simulated
in Homogenized
Media. Cupillard, P.,
Mulder, W., Anquez,
P, Mazuyer, A., Zakari,
M., et al.

INVITED: The Influence
of Preexisting Geologic
Structures on Coseismic
Surface Deformation
During the 2019 M7.1
Ridgecrest, California,
Earthquake. Nevitt, J.
M., Brooks, B., Baden,
C., Hardebeck, J.,

Group Aagaard, B. T, et al.
Exploring the STUDENT: Mantle Towards Improved Efficient Lossy STUDENT: Bayesian
Ethical Tensions and Upwelling, Continental | Understanding of Compression of Dynamic Source
Communication Sutures, and LAB Regional Tectonics Simulated 4d Seismic | Inversion of the 2004
Challenges of Publicly | Structure Identified and Faulting at Wavefields. Zhang, W., | Parkfield Earthquake:
Available Global From a Suite of Seismic | the Mendocino Wang, W,, Tang, Y., Insights From Linked
Aftershock Forecasting | Data Types in the Triple Junction Lei, T. 3D Dynamic Rupture
From Science Eastern United States. from Geomorphic and Afterslip Modeling
Agencies. McBride, Brunsvik, B. R., Eilon, Investigation. DeLong, Constrained by Gps

S. K., Michael, A.

J., Schneider, M.,
Hardebeck, J., Wein, A.
M., et al.

Z., Lynner, C.

S. B., Vermeer, J.,
Patton, J. R,, Sion, B.,
Hammer, M., et al.

and Strong Motions.
Schliwa, N., Gabriel,
A. A., Premus, J.,
Gallovi¢, E

STUDENT: Development
of Rapid Earthquake
Damage Estimation
System to Expedite
Rescue Efforts in the
Post-Disaster Phase.
Patchett, M., Hobbs,
T.E.

STUDENT: Crustal
Structure of Eritrea
from Receiver Function
Analysis. Gauntlett, M.
Z., Stephenson, S. N.,
Kendall, J., Ogden, C.,
Hammond, J. O. S, et al.

Geophysical Validation
of Tidally Calibrated
Strains From the Novel
Alto Tiberina Near
Fault Observatory
Strainmeter Array
(TABOO-NFO-STAR).
Hanagan, C. E.,,
Mandler, E., Bennett,
R. A,, Chiaraluce, L.,
Gottlieb, M., et al.

STUDENT: Effects of
Dip Angle on Rupture
Propagation Along
Branch Fault Systems.
Marschall, E., Douilly,
R.

Multi-Cycle Evolution
of Seismicity and
Fault Zone for a Fault
Network. Mia, M.,
Abdelmeguid, M.,
Elbanna, A. E.

Improving the Usability
of Near-Real-Time
Earthquake Information
for Equity-Focused
Decision-Making
Through Earthquake
Scenario Exercises.

Surface-Wave Diffraction
Stripes: Measurement,
Observables,
Explanation, Modeling
and Inversion. Kolinsky,
P., Belini¢ Topi¢, T.,
Vecsey, L., Working

The Parguera

Fault: Quaternary
Reactivation of a Fault
in Southwest Puerto
Rico. Thompson Jobe,
J. A., Briggs, R., Ortega
Diaz, V., Hughes, K.,

Insight From 3D
Deterministic Ground
Motion Simulations in
Central Italy. Akinci,
A., Pitarka, A., De
Gori, P, Artale Harris,
P, Buttinelli, M.

Bayesian Inference

of Rheological
Parameters From
Observations Before
and After the Tohoku
Earthquake. Marsman,

C., Vossepoel, E,

Macias, M. A., Loos, S., | Group, t. Lépez-Venegas, A., D’Acquisto, M., van
Reddy, E., Wald, D. J., etal. Dinther, Y., Govers, R.
Knodel, E. ], et al.

Lunch Break
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Wednesday, 1 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
From Faults to Fjords: How Well Can We Predict Induced Earthquakes: The 2023 USGS National
Earthquake Evidence in Broadband Site-Specific Source Characteristics, Seismic Hazard Model and
Terrestrial and Subaqueous | Ground Motion and Its Mechanisms, Stress Field Beyond (see page 1194).
Environments (see page Spatial Variability So Far? Modeling and Hazards (see
1296). (see page 1311). page 1322).

2:00 PMm Repeated Coseismic Uplift Toward an Alternative Detailed Analysis of Subduction Ground Motion
of Coastal Lagoons Above Approach for Using VS Microseismic Activity Models for Cascadia in the
the Patton Bay Splay Fault Profiles in Estimating Seismic | Associated with Shutdowns of | 2023 USGS National Seismic
System, Montague Island, Site Response. Pretell, R., the San Emidio Geothermal | Hazard Model. Rezaeian, S.,
Alaska, USA. DePaolis, Katuwal, S. Plant, Nevada. Thurber, C. Powers, P. M., Altekruse, J.,
J., Dura, T., Witter, R. C,, H., Guo, H., Cunningham, Ahdi, S. K., Petersen, M. D.,
Haeussler, P. J., Bender, A., E., Roecker, S. W,, Hampton, | et al.
et al. ]., et al.

2:15 Pm Re-Examination of the 1958 | Resonance vs Shape of Source Characteristics of Ground-Motion
Huslia Earthquake Sequence | Sedimentary Basins. Microseismicity Occurring Characterization of Puerto
and Regional Tectonics of the | Castellaro, S., Musinu, G. During Operational Rico and the U.S. Virgin
Northwestern Koyukuk Basin, Shut-in Periods at the Coso | Islands for the 2025 Update
Alaska in Light of Post-1974 Geothermal Field, California. | of the USGS National Seismic
Seismicity, Mapped Faults and Holmgren, J. M., Kaven, J., Hazard Model. Aagaard, B.
Geophysical Data. Doser, D. Oye, V. T., Smith, J. A., Moschetti, M.
1., Baker, M. R., Haeussler, P, Stephenson, W. J., Ahdi,
PJ. S.K.

2:30 pm Confirmation of Late Impact of Shallow Subsurface | STUDENT: Double-Pair STUDENT: Development of
Quaternary Surface Faulting | Stratigraphic Architecture Double-Difference Relocation | Ground Motion Models
and Preliminary Slip Rates on Shear-Wave Velocity for Dense Network Improves | in Central and Eastern
for the Iditarod-Nixon Fork | Prediction: Examples From Depth Precision of Induced | United States for Use in
Fault and the Boss Creek and | the Po Plain and Other Seismicity, Leading to a the Coastal Plain Using
Holitna Sections of the Denali | Coastal Lowlands of Italy. Detailed 3D Fault Geometry | Sediment Thickness. Akhani,
Fault in West-Central Alaska. | Amorosi, A., Di Martino, A. | Model. Biegel, K., Dettmer, J., | M., Davatgari Tafreshi, M.,
Zellman, M., Duckworth, W.,, Igonin, N., Eaton, D. Pezeshk, S.

Koehler, R. D., Zaleski, M. P,,
Ostenaa, D. A., et al.
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Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
Network Seismology: | Earth’s Structure from | Towards Advancing | Numerical Modeling |Learning Across
Recent Developments, | the Crust to the Core Earthquake in Seismology: Geological,
Challenges and (see page 1268). Forecasting and Developments and Geophysical & Model-
Lessons Learned (see Nowcasting: Recent | Applications (see page | Derived Observations
page 1353). Progress Using 1369). to Constrain
AI-Enhanced Earthquake Behavior
Methods (see page (see page 1331).
1443).
2:00 PM ISC: Collaborating STUDENT: The Towards Deep-Learned | STUDENT: The 2022 Surveying Active Fault
With Seismic Networks | Continental Collision Picking at the USGS Mw 6.6 Menyuan Zones in California
Worldwide. Storchak, |and Rifting in East National Earthquake | Earthquake, Qinghai, | Using Quakes-I
D., Harris, J., Di North America Margin | Information Center. China: An Early- Wide-Swath Airborne
Giacomo, D., Garth, T., | Revealed by Full Wells, D., Yeck, W., terminated Runaway Stereoimagery. Zinke,
Gallacher, R., et al. Waveform Tomography. | Cole, H., Patton, J., Rupture Revealed by | R., Donnellan, A,
Lei, T., Wang, K., He, B., | Shelly, D,, et al. the Dynamic Rupture | Applegate, R., Padgett,
Du, N., Liu, T,, et al. Simulations. Xu, D., Li, | C.
Z.,Zhang, Z., Yu, H.,
Chen, X.
2:15 pPM The International STUDENT: P-Wave Evaluating the Using a Dynamic Improvements to
Monitoring System Attenuation Structure Application of Earthquake Simulator | Fault Displacement
Sustainment: A and Melting Processes Machine Learning to Explore Three- Models: Examples
Technical Strategy. of the Tonga-Lau Mantle |in Seismic Site Dimensional From the 2023 M7.8
Pérez-Campos, X., Sid | Wedge. Zhang, Y., Wei, | Classification: A Multicycle Dynamics | Pazarcik, Tiirkiye
Ahmed, Y., Kramer, A., |S., Byrnes, J. S., Tian, D., | Case Study of Vs30 of Stepover Faults. Earthquake. Mason,
Zampolli, M., Woods, | Wang, E, et al. Development in Po Duan, B. H. B., Lavrentiadis, G.,
V. T, etal Plain, Italy. Mitra, D., Asimaki, D., Hatem, A.
Sethi, S. E., DuRoss, C. B., et al.
2:30 M The Chilean Seismic INVITED: Illuminating An Al-Assisted Real- | Entropy Approach to | Characterizing Surface
Network: An Update. | Earth’s Inner Core Fine- | Time Earthquake the 2021 Alaska 8.2 Fault Displacement
Barrientos, S. E., Scale Heterogeneity Forecasting Case Study | Earthquake. Vogel, Uncertainty and Its
Bravo, F, Koch, P, With Small Aperture in China. Chen, Y., E. V., Saravia, G., Effects on Probabilistic
Baez, J. C., Rivet, D., Arrays. Wu, S., Pang, G., | Saad, O., Chen, Y,, Pasten, D., Posadas, A., | Fault Displacement
et al. Koper, K. Savvaidis, A., Fomel, Aguilera, M. Hazard. Example
S., etal. From the 2023
M7.8 Pazarcik,
Tiirkiye Earthquake.
Lavrentiadis, G.,
Mason, H. B., Asimaki,
D., Hatem, A. E.,
DuRoss, C. B., et al.
Volume 95 « Number 2B « April 2024 « www.srl-online.org Seismological Research Letters 1147



Wednesday, 1 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
From Faults to Fjords: How Well Can We Predict Induced Earthquakes: The 2023 USGS National
Earthquake Evidence (con- | Broadband Site-Specific Source Characteristics... Seismic Hazard Model and
tinued) Ground... (continued) (continued) Beyond (continued)

2:45 pMm INVITED: A New Generation | Near-Surface Attenuation Multi-Sensor Microseismic New Ground-Motion
of High-Precision Dating Estimated With Coda Waves: | Monitoring of the Quest CCS | Model With Long-Period
Techniques for Coseismically- | Insights From Numerical site, Alberta, Canada. Langet, | Non-Ergodic Path Effects
Killed or Damaged Trees. Simulations and Empirical N., Goertz-Allmann, B. P, From the Cybershake
Black, B. Observations. Ji, C., Cabas, Baird, A., Iranpour, K., Kithn, | Simulations in the Southern

A, Pilz, M., Kottke, A. D.K, et al California Region. Sung, C.,
Abrahamson, N. A., Lacour,
M., Meng, X.

3:00 PM Precisely Dating Seismically | Site-Specific Response Spectra | Advanced InSAR Analysis An Updated Version of the
Triggered Debris Avalanches | Estimation at Designated of Groningen’s Subsurface New Empirical Source-
in the Northern California Seismic Stations of the Puerto | Deformation: Enhancing Scaling Laws for Crustal
Coast Range. Pearl], J. K., Rico Strong Motion Program | Understanding of Reservoir | Earthquakes Incorporating
Kelsey, H., Angster, S., Seismic Network. Huerta- Rheology and Induced Fault Dip and Seismogenic-
Caldwell, D., Pryor, I, et al. Lépez, C. L., Suarez-Colche, | Seismicity Modeling. Li, Y., Thickness Effects. Huang, J.,

L. E., Martinez-Cruzado, J. A. | Acosta, M., Sirorattanakul, K., | Abrahamson, N. A., Sung, C.,
Bourne, S., Avouac, J. Chao, S.

3:15- 4:30 Pm Poster Break

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom C
From Faults to Fjords: Planetary Seismology (see | The OSIRIS-REx Sample Network Seismology: Recent
Earthquake Evidence in page 1381). Return Capsule Re-entry: Developments, Challenges
Terrestrial and Subaqueous Geophysical Observations | and Lessons Learned (see
Environments (see page (see page 1374). page 1353).

1296).

4:30 Pm STUDENT: Diatom-Based Near Surface Excitation of the | First-Ever Detection of a InviTED: Why Non-Seismic
Coseismic Subsidence Martian Ground as Measured | Re-Entry Capsule With Sensors Are Actually Valuable
Estimates Spanning a ~4,500 | by Insight. Pou, L., Panning, | Distributed Acoustic Sensing | to Network Seismology:
Year History of Cascadia M. P, Kedar, S, Stahler, S. C., | (DAS): Initial Results and Examples From Alaska.
Subduction Zone Ruptures Dahmen, N. ], et al. Data Comparison With West, M. E., Ruppert, N.,
Along the Southcentral Coast Co-Located Seismic and Grapenthin, R., Mohler, M.
of Oregon. Bruce, D., Dura, Infrasound Sensors. Carr,

T., Witter, R., Kelsey, H., C., Donahue, C,, Viens, L.,
Hemphill-Haley, E. Beardslee, L., McGhee, E.,
etal.

4:45 pm Constraints on Cascadia Evaluation of Lunar Array Data From the Seismic Network Station
Subduction Zone Seismicity Parameters University of Memphis Infrastructure as the Basis
Paleoearthquakes from Based on Analysis of Seismo-Acoustic Coupling for Multi-Disciplinary
Terrestrial Shaking Proxies Newly Discovered Shallow Experiment Fielded at the Geophysical Stations. Perlin,
and Coseismic Land-level Moonquakes in the Apollo Eureka County Airport, M.

Change. Grant, A., Wirth, Seismic Data. Onodera, K. Nevada. Langston, C. A.,
E., Dunham, A., LaHusen, S., Bazargan, S., Horton, S.,
Maurer, B,, et al. Mitra, L, Islam, S.
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Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
Network Seismology: | Earth’s Structure from | Towards Advancing | Numerical Modeling |Learning Across
(continued) the Crust to the Core Earthquake (contin- | (continued) Geological, (contin-
(continued) ued) ued)
2:45 pMm Geophysical and Sea STUDENT: Waveform Now-Casting With STUDENT: On the Relating Large-
Level Monitoring in Changes Due to Moving | Real-Time Strong- Dynamic of Peierls Volume Landslides
Puerto Rico. Huerfano, | Scatterers - Application | Motion Response Creep at Subduction | and Potentially
V. A. to the Inner Core. Wang, | Spectra. Franke, M., Zones: Implication Active Faults Using
R., Vidale, J. Lindquist, K., Vernon, | for Intermediate- Geotechnical Analyses
E Depth Lower Plane in the Pocuro Fault
Earthquakes. Zhang, | System, Central Andes
R., Yang, J., Zhao, L. (32°-33%). Sepiilveda,
S. A., Urrejola-
Sanhueza, J. T., Pinto,
L., Moreiras, S. M.
3:00 PM Retrospective of 2020-2030. A Golden Abnormal Low- STUDENT: Measuring Gaps
the USGS National Decade for Very Magnitude Seismicity | Quadrangular Between Geodetic,
Earthquake Broad Band Planetary Preceding the M6.4- | Adaptive Mesh Geologic, and Seismic
Information Center Seismology and Seismic | M7.1 2019 Ridgecrest | for Elastic Wave Moment Rates Across
Strategic Plan, 2019- Imaging of Mars (California) Sequence | Simulation in Smooth | the Western U.S.: How
23: How We Did and | and Moon Interiors. and the M7.1 2018 Anisotropic Media. to Determine a Budget
Future Directions. Lognonné, P. H., Anchorage (Alaska) Rapenne, M., for Earthquake Rates?.
Earle, P, Hayes, G., Panning, M. P,, Banerdt, |Earthquake. Girona, Caumon, G., Cupillard, | Hatem, A. E., Briggs,
Yeck, W., Goldberg, D., | W. B, Ceylan, S., T., Drymoni, K. P., Gouache, C. R, Pollitz, E, Reitman,
Wald, D., et al. Clinton, J., et al. N., Tan, M.
3:15- 4:30 Pm Poster Break
Time Tikahtnu Ballroom E/F Tubughnenq’ 3 Tubughnenq’ 4 Tubughneng’ 5
Marine Seismoacoustics (see | Special Applications in Translating Seismic Structure, Seismicity and
page 1344). Seismology (see page 1420). |Imaging into Geodynamic | Dynamics of the Queen
Understanding (see page Charlotte-Fairweather Fault
1445). System (see page 1432).
4:30 Pm STUDENT: Rupture Behavior | STUDENT: Is Dynamically INVITED: Integration of Aftershock Regions of Mw >
of Large Strike-Slip Triggered Seismicity Geophysical Constraints 6.7 Earthquakes on the Queen
Earthquakes at Equatorial Comparable to Background | in Global Mantle Flow Charlotte-Fairweather Plate
Atlantic Oceanic Transform Seismicity?. DeSalvio, N. D., | Models for Insights Into Boundary, 1929 to 2013.
Faults: Constraints From Fan, W, Barbour, A. J. Plate Tectonics. Saxena, A., Tape, C., Lomax, A.
Hydroacoustic Data. Sampaio Dannberg, J., Gassmoeller, R.,
de Melo, G., Grevemeyer, ., Fraters, M.
Metz, D., Lange, D., Kopp, H.
4:45 pm STUDENT: Waveform Ligabue—Large Induced STUDENT: Immersive Insights: | Kinematics of the

Volume 95 «

Modeling of Hydroacoustic
Teleseismic Earthquake
Records from Autonomous
Mermaid Floats.
Pipatprathanporn, S.,

Simons, E J., Simon, J. D.

Ground Amplitudes by Urban
Excitations, as Recorded

by a 7c-Station. Braun, T.,
Famiani, D., Govoni, A., Keil,

S., Wassermann, J.

Visualization of Earth’s
Interior in VR and Dome
Theaters. Hoyle, A. M.,
Orsvuran, R., Ghosh, A., Yu,
K., Peter, D., et al.

Fairweather-Queen Charlotte
Transform System and
Deformation Across the
Broad Pacific-North America
Plate Boundary Zone. Elliott,
J.

Number 2B« April 2024 -«

www.srl-online.org

Seismological Research Letters

1149




Wednesday, 1 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom C
From Faults to Fjords (con- | Planetary Seismology (con- | The OSIRIS-REx Sample Network Seismology (con-
tinued) tinued). Return Capsule Re-entry tinued)

(continued)

5:00 PM STUDENT: A Cycle of Memory | A Novel Statistical Technique | Infrasound From the Osiris- | Small Aperture Seismic
Creation, Erasure, and Solid | to Distinguish Lunar Impacts | Rex Src Re-Entry Observed | Arrays for Offshore Out-of-
to Fluid-Like State Transitions | From Shallow Moonquakes. | Near the Nevada-Utah Network Events. Perry, H.,
Encoded Within Granular Turner, A. R., Gulick, S. P. S., | Border. Elbing, B. R., Wilson, | Crane, S., Eisermann, A. S.,
Assemblages Sheared by Trugman, D. T, Civilini, F, T. C,, Spillman, K., Fox, D,, Ziv, A., McCormack, D. A,
Faults. Dasent, J., Kilburn, Onodera, K. KC,R. ], et al. et al.

R., Wright, V., Scharer, K.,
Manga, M.

5:15 PM Lost and Found: Evidence of | A Reference Marsquake INvITED: Direction-Finding | STUDENT: Determining the
the Penultimate Earthquake Catalogue. Clinton, J., Observation of VIf Radio Feasibility of DAS for Urban
on the Hebgen and Red Ceylan, S., Dahmen, N. J., Emission Upon the Reentry | Earthquake Monitoring in
Canyon Faults, Montana. Staehler, S., Horleston, A., of Osiris-Rex Sample Return | Athens, Greece. Smolinski,
Hecker, S., Stenner, H. D., et al. Cuspule on 24 September K. T., Bowden, D. C., Lentas,
Schwartz, D. P, Costa, C. H.,, 2023. Watanabe, T., K., Melis, N. S., Simos, C.,
Hamilton, J. C. Kobayashi, M., Katoh, Y. etal.

5:30 PM Unveiling Seismic Hazards: INVITED: Airborne Acoustic | Towards the Inclusion of
Paleoseismic Insights From Observations of the OSIRIS- | Distributed Acoustic Sensing
the La Venta Fault in the REx Reentry. Bowman, D. C., | in Earthquake Monitoring
Forearc Mountains, Mexico. Krishnamoorthy, S., Silber, E. | and Early Warning
Ramirez-Herrera, M., A., Popenhagen, S. K., Garces, | Operations. Biondi, E.,
Gaidzik, K., Dominguez, L. M. A. Saunders, J. K., Tepp, G., Yu,
A, Coca, O, Vargas E., V. H. E. C.,Bhadha, R., et al.

6:00-7:00 PM Plenary: Challenges in Geohazards Research in Alaska

Poster Sessions

Network Seismology: Recent Developments, Challenges
and Lessons Learned (see page 1358).

1. STUDENT: Picking Regional Earthquake Waveforms With
Neural Networks. Aguilar, A. L., Beroza, G. C.

2. STUDENT: Moment Magnitude Estimation Using Machine
Learning Algorithms for Western United States. Alidadi,
N., Pezeshk, S.

3. STUDENT: National Strong Motion Project’s Advancements
in Station Health and Integration to the Earthquake Early
Warning System in the San Francisco Bay Area. Amador,
V. 8., Schleicher, L. S., Carrasco Rodriguez, V., Childs, D.
M., Luna, E., et al.

4. Building an Operational Low-Cost Seismic Network in
Ukraine. Amashukeli, T., Malatesta, L., Farfuliak, L.,
Haniiev, O., Kuplovskyi, B., et al.
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5. Automated and Efficient Installation of AQMS. Antolik,
L., Friberg, P.

6. Enhancing Data Resiliency With Dual-Feed Telemetry.
Bhadha, R., Black, M. L., Hoggro, C., Hirata, T., Husker,
A.L,etal

7. Next Generation In-Vault Power Distribution to Increase
Network Reliability and Remote Ops Capability. Blom,
L., Helmericks, J., Dalton, S.

8. Evaluation of Station Performance of the Idaho National
Laboratory Seismic Monitoring Network Using Network
Detection Thresholds. Bockholt, B., Sandru, J.

9.Field Evaluation of Seismic Sensors for Monitoring
Earthquakes, Tsunamis, Volcanoes, and Geodesy. Bodin,
P., Venkateswara, K., Wilcock, W., Tobin, H., Paros, J.

10. Performance of Raspberry Shake vs. Kentucky Seismic
and Strong-Motion Network Instruments. Schmidt, J. P,
Carpenter, S., Wang, Z., Kalinski, M.

11. Access to Seismic Waveform Data, Services and Products
in the Euro-Mediterranean Region and Beyond: Status and
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Time Tikahtnu Ballroom E/F Tubughnenq’ 3 Tubughnenq’ 4 Tubughneng’ 5
Marine Seismoacoustics Special Applications (con- Translating Seismic Imaging | Structure, Seismicity...
(continued) tinued). (continued) (continued)
5:00 PM INVITED: STUDENT: Decoding | STUDENT: #Utequake: An STUDENT: Investigating The Making of a Future
the Submarine Ambient Outreach Project Combining | the Seismic Signature of Accreted Terrane: Plate
Noise Field with Distributed | Real-Time Large Crowd Galdpagos Mantle Flow Tectonics of the Queen
Acoustic Sensing. Fang, Seismology and Football. Models. Autumn, K. R., Charlotte Fault System and
J., Williams, E. E, Yang, Y., Rabade, S., Farrell, J., Hale, J. | Hooft, E. E. E,, Ito, G., the Development of the
Biondi, E., Zhan, Z. M., Blycker, W., Morton, E., Faccenda, M., VanderBeek, B. | Queen Charlotte Terrace
et al. P,etal Adjacent to Haida Gwaii.
Furlong, K. P., Rohr, K. M.
M., Riedel, M.
5:15 PM Ocean Bottom Turbulence Enhancing Classification First Steps Towards Imaging | STUDENT: Slope Evolution
Evolution Observed by Reliability With Anomaly the Antarctic’s 3D Viscosity | and the Accommodation of
Arrayed Obs, Dpg, and a Detection for Operational Structure Using GPS Oblique Convergence From
Temperature String. Chi, W., | Monitoring of Continuous Observations. Lloyd, A., the Central to the Northern
Yang, C., van Haren, H. Seismic Data. van Dinther, Hollyday, A. E., Powell, E., Queen Charlotte Fault.
C., Malfante, M., Chiasson- Mitrovica, J. X., Gomez, N., Adedeji, O., Worthington, L.
Poirier, L., Gaillard, P,, Cano, |etal. L., Brandl, C. C., Walton, M.
Y. A. L., Roland, E., et al.
5:30 PM STUDENT: Searching for Towards the Automatic Instantaneous 3D A Spectral Perspective
Low-Amplitude Shallow Relocation of Intermediate- | Tomography-Based on Fault Geometry and
Tectonic Tremor in Cascadia | Depth Earthquakes Using Convection and Melt Strike-Slip Rupture at Plate-
Using Buried Ocean Bottom | Adaptive Teleseismic Arrays. | Generation Beneath the Boundary Scales Along
Seismometers. Krauss, Z., Craig, T. J., Blackwell, A., Rungwe Volcanic Province, the Queen Charlotte Fault.
Wilcock, W., Creager, K. Rost, S. East Africa. Njinju, E. A., Miller, N., Brothers, D. S.
Stamps, D., Atekwana, E. A.,
Rooney, T., Rajaonarison,
T A.
6:00-7:00 PM Plenary: Challenges in Geohazards Research in Alaska

Outlook of Orfeus Coordinated Programs. Cauzzi, C.,
Clinton, J., Crawford, W., Custddio, S., D’Amico, S., et al.

12.From Dense Seismic Monitoring to Mass-Movement
Hazards and Their
Operational Workflow and Associated Data Services.
Cauzzi, C., Bose, M., Clinton, J., Danciu, L., Kistli, P, et
al.

13. Evolution of Volcano Hazards Monitoring of the Cascades
Chain in Washington and Oregon: Cascades Volcano
Observatory. Darold, A. P.

14. Seismic Network Modernization and Expansion in
Ukraine. Farfuliak, L., Amashukeli, T., Aderhold, K,
Chiang, A., Mackey, K., et al.

15. Hydrothermal Monitoring Site in Norris Geyser Basin,
Yellowstone National Park, Wyoming, United States of
America. Forbes, N. M., Farrell, J., Hale, J. M., Trow, A. J.,
Alexander, J., et al.

16. Improving Earthquake Monitoring Capabilities in Ohio
With Low-Cost Robust Posthole Vaults. Fox, J. L.

Impacts: Demonstrating an
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17. Near Real-Time Earthquake Catalog for the Endeavour
Segment of the Juan De Fuca Ridge: Integrating
Community Code Into Ocean Networks Canada’s
Ocean 3.0 Data Portal. Heesemann, M., Hutchinson, J.,
Ferguson, E., Biffard, B., Krauss, Z., et al.

18. AdriaArray—a Passive Seismic Experiment to Study the
Geodynamics and Geohazards in Central Mediterranean.
Kolinsky, P., Meier, T., Seismology Group, t.

19. Northern California Earthquake Data Now Available in
AWS Cloud. Marty, J., Zuzlewski, S., Taira, T., Thompson,
S., Allen, R.

20. Assessment of Data Quality for the Alaska Geophysical
Network. McFarlin, H., Ruppert, N., Murphy, N,
Holtkamp, S., Heslop, J.

21. A Review of Recent IDA Sensor Performance. Mellors, R.
J., Ebeling, C. W., Davis, P, Berger, J.

22.High Frequency Ground Motion and Electrical
Calibrations of Seismometers Used at IMS Stations.
Merchant, B. J., Bloomquist, D. K., Slad, G. W.
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Wednesday, 1 May (continued)

23.STUDENT: Machine Learning Earthquake Catalog
Performance for Characteristic Alaska Settings. Noel, S.
K., West, M. E., Ruppert, N. A.

24. Monitoring Induced Microseismicity (M>-1) With the
Local Network at the Utah Frontier Observatory for
Research in Geothermal Energy (FORGE). Pankow, K.
L., Whidden, K., Rutledge, J., Petersen, G., Niemz, P, et al.

25.Seismic Data Compression and Telemetry Bandwidth
Considerations for EEW. Perlin, M.

26. Sensor Corrections for Multi-Component Monitoring of
Seismic Translation and Rotation. Rossi, Y., Guattari, F.,
Bernauer, E, Lin, C.

27. Comparative Analysis of Seismic Instrument Installations:
Surface Vaulted Pier Mount, Direct Burial, and Bore Hole,
Considering Noise Models. Sandru, J.

28. Applying Machine Learning Salves to Network Build-
Out “Growing Pains” at the Pacific Northwest Seismic
Network. Stevens, N. T., Hartog, R., Ni, Y., Hutko, A,
Denolle, M., et al.

29.System Monitoring, Telemetry Quality Control, and
Planning Tools for Scsn. Stubailo, I., Bhadha, R., Watkins,
M., Husker, A. L., Yu, E. C., et al.

30. Quick Look at the Reoccupation and Installation of
Seismic Stations at the NNSS. Turley, R., Scalise, M.,
Zeiler, C. P, Gochenour, J., White, R,, et al.

31. A Decade of the Seattle Liquefaction Array. Williams, E.
F., Denolle, M., Bodin, P, Steidl, J. H.

32.Improving Automatic Post-Processing at the Southern
California Seismic Network With Machine Learning
Algorithms. Tepp, G., Yu, E. C., Zhu, W, Jaski, E,
Newman, Z., et al.

33.Guralp SMART Sensors - A Comparison of Next
Generation Mid-Band Seismometers and Traditional
Sensor Technologies. Lindsey, J. C., Watkiss, N., Hill, P,
O’Neill, J.

Marine Seismoacoustics (see page 1345).

34. Pushing Boundaries With Ocean Bottom Seismometers
(Obs) With a Pool-Ready System: Giiralp Aquarius.
Lindsey, J. C., Watkiss, N., Hill, P., Nedimovi¢, M., Cairns,
G.

35. STUDENT: Probing Further the Cascadia Initiative Data to
Detect New Offshore Events. Bito, H., Denolle, M. A., Ni,
Y., Shi, Q., Krauss, Z.

36. Noise on Ocean Bottom Seismometers: Observations and
New Directions. Janiszewski, H. A., Russell, J., Hoots, C.,
Maso, E.

37.STUDENT: Changing Ambient Noise Patterns in the
Beaufort Sea. Niklasson, S., Rowe, C., Bilek, S.

38.RBRquartz> APT: Innovative Instrumentation for
Enhanced Marine Seismic Monitoring on Ocean Networks
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Canadas NEPTUNE Cabled Observatory. Schlesinger,
A., Heesemann, M., Sun, T., Davis, E., Dexter, J., et al.

39. Observations From the Seafloor: Ultra-Low-Frequency
Ambient Ocean-Bottom Nodal Seismology From the
Gulf of Mexico. Shragge, J. C., Girard, A. J.

40. High-Resolution Acoustic Seabed Quantification with
an Autonomous Underwater Vehicle. Sonnemann, T.,
Dettmer, J., Holland, C. W,, Dosso, S. E.

41. Implementation Plan for the Cascadia Offshore Subduction
Zone Observatory. Wilcock, W. S. D., Harrington, M. J.,
Schmidt, D. A., Kelley, D. S., Tobin, H. J., et al.

42. CHIRP Acoustic Reflection Imaging: Toward Improved
Signal Processing in Extant Glacial Lakes. Woller, K. L.,
McGlue, M. M., Thigpen, J. R., Yeager, K. M., Woolery, E. W.

From Faults to Fjords: Earthquake Evidence in Terrestrial
and Subaqueous Environments (see page 1301).

43.Lacustrine Paleoseismic Evidence From Two Large
Lakes in Cascadia: Preliminary Comparisons of Post-
Glacial Sediment Records From Ozette and Whatcom
Lakes, Washington. Brothers, D. S., Hill, J., Singleton, D.,
Derosier, B., Sherrod, B. L., et al.

44. Earthquake-triggered Landslides  in
Kachemak Bay, Alaska: New Constrains on Distribution
and Timing Based on Marine Geophysical and Geological
Data. Brothers, D. S., Haeussler, P, Hill, J.,, Watt, J.,
Snyder, G., et al.

45. Possible Quaternary Faulting on the Picuris-Pecos Fault
on the Eastern Margin of the Espaiola Basin, New
Mexico. Cline, M. L., Thompson Jobe, J. A., Reitman, N.,
Briggs, R., Ellett, N.

46. Lacustrine Paleoseismic Investigation in the South
Washington Range:  Geophysical and
Sedimentological Observations From Keechelus, Kachess,
and Cle Elum Lakes. Derosier, B., Singleton, D., Brothers,
D. S, Sherrod, B. L., Hill, J., et al.

47. Comprehensive High-Resolution Geophysical Mapping
and Sediment Coring in Lake Chelan, Wa: A Deep, Steep
Lacustrine Environment Dominated by Mass Transport
Processes. Derosier, B., Brothers, D. S., Sherrod, B. L.,
Singleton, D., Dartnell, P, et al.

48.Introducing the Science Goals for the Cascadia Region
Earthquake Science Center (Crescent) Cascadia
Paleoseismology Working Group (Cpal). Dura, T.,
Hawkes, A., Witter, R., Staisch, L., Kelsey, H., et al.

49. Detection Thresholds for Large to Great Subduction
Earthquakes in South-Central Alaskan Marshes.
Engelhart, S. E., Woodroffe, S. A., Wood, K. L., Shennan,
L, Witter, R. C.

50. STUDENT: Geotechnical Properties of Quaternary Marine
Sediments of the Eel River Plateau, Southern Cascadia

Submarine

Cascade
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Margin. Fitzgerald, B. L., Sawyer, D. E, Hill, J. C,
Brothers, D. S., Singleton, D.

51.A Refined Chronology of Tsunami Deposition at
Discovery Bay, Washington State. Garrison-Laney, C.,
Padgett, J. S., Pilarczyk, J. E., Giang, A.

52. Reconnaissance Implies a Potentially Complete Record of
Holocene Earthquakes in Esther Lake Above the Alaska-
Aleutian Megathrust. Haeussler, P. J., Witter, R. C,
Singleton, D. M., Marcuson, R. K., Brothers, D. S., et al.

53. Cataloging the Date of Last Event (DOLE) Across the
Western U.S. Hatem, A. E., Briggs, R., Tan, M.

54. Tectonic Oversteepening, Sediment Accretion, and
Lower Slope Failure in the Cascadia Subduction Zone—A
Recipe for Abyssal Seismoturbidites and Insights Into
Earthquake History. Hill, J. C., Brothers, D. S., Watt, J. T,
Paull, C. K., Caress, D., et al.

55.Marine Seismoturbidites in the Cascadia Subduction
Zone: Filling the Gaps and Refining the Offshore Records
of Earthquake Shaking. Hill, J. C., Watt, J. T, Paull, C. K,,
Caress, D., Brothers, D. S., et al.

56. Urban Paleoseismology of the Taylorsville Fault - New
Data and Challenges from one of the Last Remaining
Trench Sites on the West Valley Fault Zone, Utah.
Hiscock, A. I, Kleber, E. J.,, McDonald, G. N., Hylland,
M. D, McLean, J. H,, et al.

57.Middle to Late Pleistocene Faulting on the Puye Fault
Zone, Espaiola Basin, New Mexico. Thompson Jobe, J.
A, Cline, M. L., Reitman, N, Briggs, R., Sion, B., et al.

58.Chirp Correlation and Acoustic Characterization of
Lacustrine Turbidite Deposits in Lake Ozette, Wa
Using Ct-Derived Density, Synthetic Seismograms, and
Advanced Chirp Processing. Kluesner, J., Brothers, D. S.,
Snyder, G., La Selle, S., Singleton, D., et al.

59.How Do Large Lakes in the Seattle Area Respond to
Different Sources of Seismic Shaking? Revisiting Lake
Washington and Lake Sammamish With New High-
Resolution Data. Kluesner, J., Hill, J., Brothers, D. S,
Sherrod, B. L., Conrad, J., et al.

60. Variations of the 1959 m7.3 Hebgen Lake Earthquake
Record in Four Proximal Lacustrine Systems, West
Yellowstone Region, USA. Nicovich, S. R., DuRoss, C. B.,
Thompson Jobe, J. A., Briggs, R., Hatem, A. E., et al.

61. Evidence of Past Earthquakes Preserved in Coast Redwood
Trees Along the Northern San Andreas Fault. Carroll, A.,
Philibosian, B., Sillett, S., Antoine, M., Kozaci, O., et al.

62. Ground Surface Rupture Complexity on the Northern
Alpine Fault, Aotearoa New Zealand. La Greca, J.,
Quigley, M., Langridge, R., Morgenstern, R., Kulesza, O.

63. Using Modern Fires to Estimate Charcoal Age Inheritance
at Paleoseismic Sites in California. Scharer, K., McPhillips,
D., Leidelmeijer, J., Kirby, M.

64. Refined Timing and Estimates of Coseismic Subsidence
at the Southern Cascadia Subduction Zone: Combining
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Modern Dendrochronology, Age Modeling, and Relative
Sea-level Reconstruction Techniques in the Eel River
Valley, CA. La Selle, S., Padgett, J. S., Black, B. A., Kelsey,
H. M., Witter, R. C,, et al.

65.0ff the Beaten Path: Preliminary Results of
Reconnaissance Paleoseismic Surveys in Remote Alaskan
Lakes. Singleton, D. M., Haeussler, P. ]., Brothers, D. S.,
Witter, R. C., Kaufman, D., et al.

66. A Comparative Study of Earthquake Ground-Shaking Site
Effects From Lacustrine Sediments in a Subduction Zone
Setting Using Active and Passive Seismic Methods. Wils,
K., Liberty, L., Montalva, G., Haeussler, P., Van Daele, M.

67. Temporal Clues Point to an Along-Strike Cascadia
Megathrust Rupture Sequence Between 680-950 Years Ago.
Witter, R., Staisch, L., Nelson, A., Kelsey, H., Padgett, .

The OSIRIS-REx Sample Return Capsule Re-entry:
Geophysical Observations (see page 1376).

68.Infrasound Analysis of the OSIRIS-REx Reentry at
the NVIAR Array. Clarke, J., Arrowsmith, S., Park, J.,
Anderson, D.

69. Observation of Osiris-Rex via Shock Wave: Temporary
Observation Network Utilizing Portable Infrasound
Sensors and Comparative Analysis With Hayabusa and
Hayabusa2. Nishikawa, Y., Yamamoto, M., Hasumi, Y.

70. Leveraging Infrasound Detections of Sample Return
Space Missions Towards Characterization of Meteors: A
Review. Silber, E. A., Bowman, D., Albert, S. A.

71.The Utility of Infrasound Towards Detection and
Characterization of Bolides. Silber, E. A.

72.Infrasound Detection of the OSIRIS-REx Re-Entry:
Signal Characteristics. Silber, E. A., Bowman, D. C.

73. The OSIRIS-REx Sample Return Capsule Re-Entry: Initial
Results From a Historic Geophysical Recording Campaign
Against an ‘Artificial Meteor’. Silber, E. A., Bowman, D.
C., Krishnamoorthy, S., Carr, C., Haaser, R. A., et al.

74. The First Detection of an ‘Artificial Meteor’ by a Large N
Acoustic Array. Silber, E. A., Bowman, D. C., Eisenberg,
D.P

Creating Actionable Earthquake Information Products
(see page 1254).

75.Post-Earthquake Liquefaction Mapping by Semi-
Supervised Machine Learning Using Partially Labeled
Imagery. Asadi, A., Baise, L. G., Sanon, C., Koch, M,,
Chatterjee, S., et al.

76. Investigating Different Methodologies for a Sar Coherence
Change Detection Product. Burgi, P. M.

77.New Earthquake Tsunami Preparedness Magazine for
Northern California. Dengler, L., Ozaki, V., Uyeki, A.

Seismological Research Letters 1153



Wednesday, 1 May (continued)

78.Integration of Seismic Monitoring and Involvement
of Civil Protection Volunteers for an Effective Post-
Earthquake Response. Camassi, R., Faenza, L., Ercolani,
E., Brunelli, M., Ponderelli, S., et al.

79. Applying ShakeCast to Monitor Earthquake Hazards for
Pipeline Infrastructure. Hille, M., Zellman, M., Modney,
T., Widmann, B., Duckworth, W., et al.

80. STUDENT: Making the Crowdsourced “Did You Feel It?”
System More Accessible: A Global Analysis. Knodel, E. J.,
Loos, S., Quitoriano, V., Wald, D.

81. Global Structural Health Monitoring via MyShake: An
Economical and Accessible Smartphone-Based Approach.
Kumar, U., Marcou, S., Patel, S., Allen, R.

82. ShakeCast: Pivoting USGS Products to Respond to User
Needs. Lin, K., Cheeck, L., Smith, K. K., Thompson, E.
M., Wald, D.

83. Guidelines on Using (Uncertain) Macroseismic Data in
ShakeMap. Quitoriano, V., Wald, D. J., Worden, C. B,
Thompson, E. M.

84.Creating Earthquake Early Warning Post-Alert
Information Products: Harnessing Existing Earthquake
Information Tools to Depict Alerting Efficacy. Saunders,
J. K., Wald, D. .

85. A Framework for Implementing a New Intensity Metric
for USGS’s Shakemap: Cumulative Absolute Velocity
(CAV). Smith, K., Thompson, E. M., Worden, C. B,
Wald, D.

Cryptic Faults: Advances in Characterizing Low Strain
Rate and Environmentally Obscured Faults (see page
1259).

86. Seismic Imaging and Structure of the West Napa Fault
Near Calistoga, California. Chan, J. H., Catchings, R. D.,
Goldman, M. R,, Philibosian, B. E,, Sickler, R. R., et al.

87.Geologic and Geomorphic Evidence for Possible
Reactivation Along the Dry Creek Fault Zone and
Hoadley Fault, Cryptic Faults in the Northern Sacramento
Valley and Surrounding Areas. von Dassow, W., Klinger,
R., Besana-Ostman, G., Reedy, T.

88. Constraints on Late-Quaternary Fault Displacement and
Tectonic Hazards in the Sacramento-San Joaquin Delta,
Northern California, From Shallow Sediment Cores Across the
Pittsburg-Kirby Hills Fault System. Trexler, C., Vermeer, ],
Hammer, M., Doyle, M., Williams, T.

89. Characterization of Slip Rates Across the Buffalo Valley,
Buena Vista Valley, and Southern Shoshone Faults,
Central Nevada. Koehler, R. D., Stirling, M. W.

90. Late Pleistocene Kinematics of the Great Southern Puerto
Rico Fault Zone, Puerto Rico. Lynch, E. M., Thompson
Jobe, J. A., Briggs, R., Ortega Diaz, V. G.

91.STUDENT: A Comprehensive Search for Evidence of
Active Faulting in the Southern Coast Mountains of
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British Columbia, Canada: Progress and Preliminary
Results. Mendoza, R., Hobbs, T. E., Salomon, G., Finley,
T., Nissen, E., et al.

92. STUDENT: Investigating Holocene-Active Faulting in the
Strait of Georgia, British Columbia Through Archived
Seismic Reflection Data. Podhorodeski, A., Douglas, K.,
Hobbs, T., Leonard, L., Schaeffer, A.

93. Steps Toward Linking the Kaltag and Tintina Faults in
Interior Alaska. Salisbury, B.

94. STUDENT: A Detailed Earthquake Catalog for Interior
Alaska Fault Zones. Sims, N. E., Tape, C.

95.Spatial Patterns of Tectonic Deformation at the
Mendocino Triple Junction Inferred From River Terraces
and Landscape Morphology. Vermeer, J., DeLong, S.,
Hammer, M., Patton, J. R., Trexler, C., et al.

Induced Earthquakes: Source Characteristics,
Mechanisms, Stress Field Modeling and Hazards (see page
1326).

96.The Critical State of Stress Preceding the Prague m5.7
Earthquake. Alfaro-Diaz, R. A., Chen, T., Carmichael, J. D.

97.A 3-Dimensional P-Wave Tomography Model of the
Pecos, Texas Region of the Delaware Basin. Faith, J. L.,
Karplus, M. S., Doser, D. 1., Savvaidis, A.

98.STUDENT: Pore Pressure Effect on Coulomb Stress
Change and Triggering of Earthquakes in Raton Basin,
Colorado—New Mexico Region. Fuentes, F. A., Mendoza,
M. M,, Brown, M. R. M., Ge, S., Sheehan, A. F.

99. The Minimal Effect of Solid-Earth Tides on Earthquake
Rate in Oklahoma and Kansas. Glasgow, M. E.
Rubinstein, J. L., Hardebeck, J.

100.StupeNT: Hindcasting the 1993 - 2023 Wirdum
Induced Earthquake Sequence. van der Heiden, V.,
Ulrich, T., Buijze, L., van Isselt, M., van de Wiel, L., et al.

101. Quake-Dfn, A Software for Simulating Sequences of
Induced Earthquakes in a Discrete Fault Network. Im, K.,
Avouac, J.

102.Crustal Rheological Layering Revealed in Multiscale
Signals of Natural and Anthropogenic Processes at
Pawnee, Oklahoma. Jiang, J., Bodunde, S., Walter, J.,
Carpenter, B., Viteri Lopez, J.

104. Fluid-Induced Aseismic Slip May Explain the Non-
Self-Similar Source Scaling of the Induced Earthquake
Sequence Near the Dallas-Fort Worth Airport, Texas. Lui,
S., Jeong, S., Tan, X.

105.DC  or Non-DC? Exploring Uncertainties and
Resolution Limitations for Source Mechanism Studies
in a Complex EGS Environment. Niemz, P., Rutledge, J.,
Petersen, G., Finger, C., Pankow, K. L.

106. Wastewater ~ Disposal
Interaction Propagating Seismicity in Oklahoma. Ogwari,
P. O., Walter, J. L., Allen, B., Thiel, A., Woelfel, I, et al.

and Hydraulic Fracturing
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107.StupeNT: Centroid Full Moment Tensor Analysis
Reveals Geological and Injection Related Constraints of
Induced Seismicity at the Experimental Otaniemi EGS
Site, Helsinki Region, Finland. Rintamiki, A. E., Hillers,
G., Heimann, S., Dahm, T., Korja, A.

108.Inferring Maximum Magnitudes From the Ordered
Sequence of Large Earthquakes. Schultz, R.

109. Constraining the Non-Double-Couple Components
of Local Events Recorded by Dense Nodal Array. Yang, L.,
Wang, R.

110.STUDENT:  Unraveling the  Subsurface
Implications of Tectonic Structures and Fault Orientations
on Induced Seismicity. Wangari, V. N. N.

111.0n  Delayed  Triggering of Earthquakes by
Anthropogenic Activities. Yang, H., Zi, J., Yang, Y.

112.STUDENT: Source Mechanisms Inversion of Induced
“Seismicity” During Laboratory Hydraulic Fracturing.
Yuan, H., Gu, C, Zhong, Y., Wu, P, Chen, Z., et al.

113.How Induced Earthquakes Response to Pre-Existing
Fractures and Hydraulic Fracturing Operations? a Case
Study in South China. Li, D., Zhang, M., Zheng, J., Peng,
S.

Mosaic:

Numerical Modeling in Seismology: Developments and
Applications (see page 1373).

114. STUDENT:
Ground Motion Selection and Scaling in Structural Time
History Analysis. Akhani, M., Alidadi, N., Pezeshk, S.

115.Building  Geologically ~Realistic
for Geodynamic and Seismological Models With the
Geodynamic World Builder. Fraters, M., Billen, M. I,
Saxena, A., Gassmoeller, R., Li, H.

Detection Technology Based on
Short-Period Dense Seismic Array. Gamez, R., Zou, L.,
Shen, J., Zhou, B.

117.STUuDENT: Effects of Bimaterial Interface on Rupture
Along Strike-Slip Branch Faults. Marschall, E., Douilly,
R., Kame, N.

118.New Constraints on the Seismic Crustal Structure
of the Southern Apennines (Italy): Numerical Modeling
of P- and S- Body Waves for Moderate Earthquakes at
Regional Scale. Scarponi, M., Di Luccio, E, Piromallo, C.,
Sun, D.

Utilizing Metaheuristic ~Algorithms for

Initial Conditions

116.Passive  Source

How Well Can We Predict Broadband Site-Specific Ground
Motion and Its Spatial Variability So Far? (see page 1314).

120. Application of Conditional Dynamic Variational
Autoencoder for Simulating Ground Motions in the
Geysers Geothermal Field. Bi, Z., Ren, P, Nakata, R,

Nakata, N.
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121.Lateral Variation in Coda Wave Attenuation in
Sikkim Himalaya. Singh, C., Dutta, A.

122.Inversion of Earthquake-HVSR in the Anchorage
Basin, Alaska, for Delineation of Shallow Sedimentary
Structures. Dutta, U., Thornley, J., Yang, Z., Zhao, Y,
Stephenson, W.

123. Measuring Shallow Seismic Attenuation in the Pacific
Northwest of the United States Using Ambient Noise
Seismology. Feng, K., Denolle, M., Ni, Y.

124.Relating Peak and Cumulative Ground Motions for
Earthquakes in the San Francisco Bay Area. Hirakawa, E.
T., Parker, G. A., Baltay, A. S.

125.A Comparative Study Between the
Frequency by Hvsr Analysis and Bedrock Depth in
Western Busan, Korea. Kang, S., Kim, K., Lee, S.

126.STUDENT:  Preliminary  Site
Earthquake Hazard Assessment Using Ambient Vibration
Techniques in Haines Junction, Yukon. Leishman, T.,
Gosselin, J. M., Dettmer, J., Cassidy, J., Kang, T.

127.Influence of Buried Geometries on Ground Response
Analysis: The Case of the Pescara Paleovalley System. Di
Martino, A., Sgattoni, G., Purri, E, Amorosi, A.

128.Influence of Seasonal Frozen Soil on High-Frequency
Attenuation (k0). Haendel, A., Pilz, M., Cotton, F.

129.Combining Simulated and Empirical Nonergodic
Ground Motion Models for Southern California. Smith,
J., Engler, D. T., Moschetti, M. P,, Parker, G. A., Thompson,
E. M, et al.

130.STUDENT: Shear Wave Velocity Structure Beneath
a Dense Seismic Array in the Presence of Local Noise
Sources Using Matched Field Processing. Soni, Y.,
Pulliam, J.

131.Constraining ~ Shear-Wave  Velocity
Anchorage, Alaska, Through Inversion of Microtremor
Horizontal-to-Vertical Spectral Ratios. Stephenson, W.
J., Dutta, U, Lindberg, N. S., Leeds, A., Goozen, A., et al.

132.STUDENT: Seismic Site Characterization of Sikkim
Himalaya Using HVSR. Uthaman, M., Singh, C., Singh,
A., Bose, S.

Resonance

Characterization for

Profiles in

The 2023 USGS National Seismic Hazard Model and
Beyond (see page 1197).

133.The 2023 Alaska National Seismic Hazard Model:
Hazard Implications. Altekruse, J. M., Powers, P. M.

134. Implementing Rupture Directivity Effects Into PSHA.
Bayless, J., Abrahamson, N. A.

135.Conterminous U.S. Site Parameter Maps for Ground
Motion Models. Boyd, O. S., Smith, J. A., Moschetti, M. P.

136.Recurrence Model for Puerto Rico Subduction Zone
Interface and Muertos Thrust Belt Earthquakes. Briggs,
R., ten Brink, U,, Thompson Jobe, J. A., Hatem, A. E.,
Pratt, T., et al.
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137.Seismic Hazard, Lithosphere Hydration, and Double-
Verging Structure of the Puerto Rico Subduction Zone: A
Seismic Reflection and Refraction Perspective. Canales,
J., Han, S., ten Brink, U., Vanacore, E., Harmon, N., et al.

138.Deploying the USGS National Seismic Hazard
Models. Clayton, B., Powers, P.

139.USGS Earthquake Hazard Toolbox. Girot, D. L.,
Powers, P. M., Clayton, B. S.

140.The 2023 Alaska National Seismic Hazard Model:
Inputs and Implications. Herrick, J. A., Rukstales, K. S.,
Altekruse, J. M., Powers, P. M., Team, N.

141.STUDENT: A New Seismic Reflection Study for
Southwestern Puerto Rico Fault
Justiniano, C., Vanacore, E., Pratt, T., Lopez Venegas, A.

142.Gridded Seismicity Models for the 2025 USGS
National Seismic Hazard Model for Puerto Rico and the
U.S. Virgin Islands. Llenos, A. L., Michael, A. J., Shumway,
A. M., Haynie, K. L.

143.A Seismological Method for Estimating the Long-
Period Transition Period Tl in the Seismic Building Code.
Pezeshk, S., Assadollahi, C.

144. Why Seismic Hazard Models Appear to Overpredict
Historical Shaking Observations: An Intensely Simple
Answer. Salditch, L., Stein, S., Gallahue, M., Neely, .,
Abrahamson, N. A.

145.Hybrid Empirical Ground-Motion Models for the
Island of Hawaii Based on an Updated Strong Ground
Motion Database. Davatgari Tafreshi, M., Pezeshk, S.,
Haji-Soltani, A.

146.Empirical Models for Fourier Amplitude Spectrum
of Ground-Motion Calibrated on Data From the Iranian
Plateau. Davatgari Tafreshi, M., Pezeshk, S., Singh Bora,
S.

147.Methods to Evaluate and Improve the Modeling of
Rupture Directivity in Assessment of Seismic Hazard.
Withers, K., Kelly, B., Bayless, J., Moschetti, M.

148.A Fault-Based Crustal Deformation Model With
Buried Dislocation Sources for Slip-Rate Inversion of the
Alaska Faults. Zeng, Y.

Characterization.

Towards Advancing Earthquake Forecasting and
Nowcasting: Recent Progress Using AI-Enhanced Methods
(see page 1444).

149.Short-Term Earthquake Forecast
Phenomena. Hattori, K.

150.Deep  Learning for  Higher-Order  Aftershock
Forecasting in Near-Real-Time. Mizrahi, L., Jozinovi¢, D.

151.STUDENT: Study of the b-Value Change Preceding
the 2024 Noto Peninsula Earthquake M7.6, Japan. Li, W.,
Yoshino, C., Hattori, K.

Using Precursor
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152.The January 1, 2024, Noto Hanto, Japan, Mw 7.6
Earthquake as a Plausible ‘Dragon King’ Event. Liu, Y.,
Zhang, Y., Wu, Z.

153.STUDENT:  Building an  Enhanced Earthquake
Catalogue for Aotearoa New Zealand: Applying an
Automated Workflow With Cutting-Edge Machine
Learning Methods to Mine New Zealand’s Seismic Data.
Williams, C., Chamberlain, C. J., Townend, J.

Structure, Seismicity and Dynamics of the Queen
Charlotte-Fairweather Fault System [Poster Session] (see
page 1434).

154. STUDENT: Transpression Along the Southern Queen
Charlotte Fault: Underthrusting and Strain Partitioning of
the Queen Charlotte Terrace. Brandl, C. C., Worthington,
L. L., Roland, E. C., Walton, M. A. L., Nedimovic, M. R,, et
al.

155.Local Earthquake Monitoring of the Central Queen
Charlotte Fault With an Ocean-Bottom Seismic Array.
Gase, A. C,, Roland, E., Worthington, L. L., Walton, M.
A. L., Bostock, M., et al.

156.STUDENT:  Morphologic ~ Expression of  Shallow
Volcanics and Ice Sheet Extent Along the Queen Charlotte
Fault, Se Alaska and British Columbia. Kennedy, K.,
Roland, E., Clark, D., Worthington, L. L., Baichtal, ]., et al.

157. STUDENT: Crustal Velocity Structure of the 2013 m7.5
Craig Earthquake Source Region With Joint Ocean-Bottom
Seismometer and Streamer Tomography. Martin, E. C.,
Gase, A., Roland, E., Garza, L., Worthington, L. L., et al.

158.Crustal ~Structure Crossing the Queen Charlotte
Fault and Trough in the Region of the Haida Gwaii 2012
m?7.9 Thrust Earthquake Using P-Wave Tomography.
Roland, E., Worthington, L. L., Gase, A., Walton, M. A.
L., Nedimovic, M.

159.Crustal Architecture Across the Queen Charlotte
Fault Zone North of Haida Gwaii, British Columbia From
2d Tomography. Walton, M. A. L., Worthington, L. L.,
Roland, E., Gase, A., Garza, L., et al.

160.New Constraints on Crustal Structure and Fault
Zone Architecture in the m?7.8 2012 Haida Gwaii
Earthquake Source Region, Offshore British Columbia.
Worthington, L. L., Brandl, C. C., Roland, E., Walton, M.
A. L., Nedimovic, M., et al.

Translating Seismic Imaging into Geodynamic
Understanding (see page 1447).

161. Guiding Deep Earthquake Investigation with Subduction
Modeling: Is Thermal Shear Instability Viable in the Deep
Slab?. Fildes, R. A., Billen, M. I, Thielmann, M.

162.Seismic Imaging of the Mendocino Triple Junction:
Unraveling the Geodynamics of a Fundamental Plate
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Wednesday, 1 May (continued)

Boundary Transition. Furlong, K. P., McKenzie, K. A,
Herman, M. W,, Benz, H. M., Villasefior, A.

163.Image of Crust and Upper Mantle of Ne India Based
on Surface Wave Tomography. Mukhopadhyay, S.,
Kumar, N., Kumar, A., Chanu, M. N.

164.STUDENT:  Transdimensional ~Mt. Etna Volcano
P-Wave Anisotropic Seismic Imaging. Del Piccolo, G., Lo
Bue, R., VanderBeek, B. P, Faccenda, M., Cocina, O., et al.

165.Ecoman 2.0: An Open-Source Software for Exploring
the Consequences of Mechanical Anisotropy in the
Mantle. Faccenda, M., VanderBeek, B. P., de Montserrat,
A., Yang, J.

Special Applications in Seismology (see page 1422).

166.Sub-Daily Gnss Denoising Using Graph Neural
Network. Bachelot, L., Thomas, A. M., Melgar, D., Searcy,
J.

167. Analysis of Characteristic Repeating Earthquakes in
the Tehuantepec Triple Junction, Mexico. Dominguez, L.
A., Taira, T.

168.Nodal Seismometer Recordings of Aftershocks of
the 11 May 2023 Mw 5.5 Lake Almanor Earthquake.
Goldman, M. R., Catchings, R. D., Sickler, R. R., Chan, J.
H.,, Criley, C. J.

169.STUDENT: Machine Learning as a Tool to Build
a Comprehensive Seismic Catalog for the Island of
Hispaniola. Muiioz, L. E., Walter, J., Pulliam, J., Leonel, J.,
Polanco Rivera, E.

170. Assessment of Atmospheric-Driven Ground Noises
for Dragonfly’s Seismic Observation on Titan. Onodera,
K., Kawamura, T., Nishida, K., Shiraishi, H., Tanaka, S., et
al.

171.Ground  Deformation Caused by  Atmospheric
Gravity Waves on Mars: An Independent Assessment
of Martian Crustal Rigidity. Onodera, K., Nishida, K.,
Widmer-Schnidrig, R., Kawamura, T., Spiga, A., et al.

172.StTupeNT: Efficient Cataloging of Low-Frequency
Earthquakes With Deep-Learning Model and Template
Matching. Papin, L., Thomas, A. M., Lin, J., Hawthorne, J.

Learning Across Geological, Geophysical & Model-Derived
Observations to Constrain Earthquake Behavior (see page
1335).

173.STUDENT: Rupture Geometry and Static Stress
Changes of the 2022 Mw 7.0 and Mw 6.4 Earthquakes in
Abra, Philippines. Catugas, S. A., Aurelio, M. A., Dianala,
J. B.
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174. STUDENT:
Characteristics With Borehole Strainmeters. Dybing, S.
N., Melgar, D., Barbour, A. J., Canitano, A., Goldberg, D. E.

175.STUDENT: Hybrid Model: A Tool for Combining
Fault and Area Sources in Seismic Hazard Assessment.
Gamboa-Canté, C., Rivas-Medina, A., Ornelas-Agrela,
A., Benito, B.

176, A New View on Interseismic Locking of the
Hikurangi Megathrust Along the North Island of New
Zealand. Govers, R., Bijlsma, E., Vos, S.

177.Geological Constraints on the Seismic Activity of the
Mid-section of the Minjiang Fault in the Eastern Margin
of the Tibet Plateau. Han, Z., Guo, P, Zhou, C., Niu, P, Li,
J.

178.Seismic  Structure, Lithospheric Deformation and
Seismicity of the Indian Plate in Sikkim Himalaya. Singh,
A., Uthaman, M., Jana, N.

179.Earthquake Rate Modelling Tools to Explore
Uncertainties in Fault Source Parameters The Case of the
Alboran Sea. Perea, H., Gomez-Novell, O., Jiménez, M.,
Garcifa, M., Lozano, L., et al.

180.Mapping  Finite-Fault Slip in 3D From Spatial
Correlation Between Seismicity and Point-Source
Coulomb Stress Change. Lomax, A.

181. STUDENT: Microseismicity and Fault Structure in the
Daliangshan Subblock Within the Southeastern Tibetan
Plateau. Ma, J., Xiao, Z., Li, L., Ai, Y.

182.STUDENT: Mapping Outerrise Normal (and other)
Dip-slip Fault Parameters using Semi-automated and
Newly Developed Python Toolbox. Nielson, Q., Losasso,
E., Newman, A.

Investigating Early Earthquake Rupture

183.STUDENT: Diatom Evidence of Tsunami Inundation
Extent Following the Great Ca. 1700 Ce Earthquake(s)
at the Salmon River Estuary, Oregon, USA. Priddy, M.,
Dura, T., Hawkes, A., Kelsey, H., La Selle, S., et al.

184. Moment Tensor Analysis for Earthquakes in Armenia.
Sahakyan, E., Babayan, G., Sargsyan, L., Gevorgyan, M.,
Nabelek, J.

185. Preliminary Constraints on Quaternary Fault Activity
in the Malawi Rift from New High-resolution Bathymetry
and Seismic Data. Shillington, D. J., Scholz, C. A,
Chindandali, P. R. N., Wood, D., Greenlee, J. M., et al.

186.STUDENT: Constraining Earthquake Nucleation using
Response of Seismicity to Transient Slow-slip Event and
Hydrological Surface Load. Sirorattanakul, K., Avouac, J.

187.STUDENT: Systematic
Models of Historically Large Earthquakes. Solares-
Colén, M. M., Melgar, D., Bato, M. G.

189.Study on the Latest Activity and the Maximum
Potential Earthquake in the Middle Section of the
Minjiang Fault. Zhou, C., Han, Z., Guo, P,, Niu, P.

Towards Kinematic Source
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Thursday, 2 May 2024—Oral Sessions

Presenting author is indicated in bold.

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
3D Wavefield Simulations: | Illuminating Complex, Detecting, Characterizing Seismic Monitoring,
From Seismic Imaging to Multiplet Earthquake and Monitoring Mass Modelling and Management
Ground Motion Modelling | Sequences at Movements (see page 1262). | Needed for Geothermal
(see page 1201). Kahramanmaras (Turkiye), Energy and Geologic

Herat (Afghanistan), and Carbon Storage (see page
Beyond (see page 1318). 1393).

8:00 AM InvrTED: High Frequency The October 2023 Herat, Infrasound Array Analysis DOE’s Best Practices
(2+ Hz), 3D Wavefield Afghanistan Earthquake of Rapid Mass Movements in | for Addressing Induced
Simulations of Large Quadruplet - Aftershock Mountain Regions. Johnson, | Seismicity Associated With
Earthquakes on the Southern | Locations and Moment J., Marchetti, E. Enhanced Geothermal
Whidbey Island Fault, Tensors. Braunmiller, J., Systems. Majer, E.,
Washington State. Stone, I., Ghods, A. Robertson-Tait, A., Nelson, J.,
Wirth, E., Grant, A., Frankel, Savy, J., Wong, 1.
A.

8:15 AM 3D Kinematic Models of STUDENT: Long-Term The Mount Rainier Lahar Geophysical Monitoring of
Ground Motions of Cascadia | Seismicity of the East Detection System: Risk Anthropic Underground
Megathrust Earthquakes: Anatolian Fault System Mitigation for an Unlikely, Operations in Italy: An
Preliminary Results and and Its Relationship With but Potentially Catastrophic, | Operative Center for Risk
Comparison to Paleoseismic | the 2023 Mw 7.8 & 7.6 Event. Moran, S. C., Thelen, | Mitigation. Saccorotti, G.,
Subsidence Data. Dunham, Kahramanmaras (Se Tiirkiye) | W. A., Tezzi, A. M., Kramer, R. | Anderlini, L., Anselmi, M.,
A., Wirth, E., Kim, J., Earthquake Doublet. Zhou, L., Pauk, B., et al. Braun, T., Caciagli, M., et al.
Schmidt, D., Grant, A, etal. |Y., Ding, H., Ghosh, A., Ge, Z.

8:30 AM Broadband Ground Motion | STUDENT: The Characterization of a Debris | An Open-Source Tool for
Simulations for a Tiirkiye-like | Kahramanmaras (Turkey) Flow at Mount Rainier via Operational Forecasting of
Earthquake “Doublet” on Earthquake Multiplet Seismoacoustics and a Novel | Induced Seismicity (Orion).
the Hayward and Calaveras | Sequence Revealed by Deep | Usage of a Laser Rangefinder. | Kroll, K., Sherman, C. S.,
Faults. Graves, R., Wang- Learning Computer Vision. lezzi, A., Thelen, W. A., Geffers, G., Wang, C., He, D.
Connelly, J., Thompson, E., Tan, E., Nissen, E., Kao, H. Bryant, E., Gabrielson, C., ]., et al.
Quitoriano, V., Wald, D., et al. Moran, S. C,, et al.
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Time

Tikahtnu Ballroom C

Tikahtnu Ballroom E/F

Tubughnenq’ 3

Tubughnenq’ 4

Tubughnenq’ 5

8:00 AM

8:15 AM

8:30 AM

Volume 95

Characteristics

and Mechanics of
Fault Zone Rupture
Processes, from Micro
to Macro Scales (see
page 1244).

Advancements in
Forensic Seismology
and Explosion
Monitoring (see page
1208).

Seismology in the
Oceans: Pacific
Hemisphere and
Beyond (see page
1410).

From Earthquake
Recordings to
Empirical Ground-
Motion Modelling
(see page 1292).

Network Seismology:
Recent Developments,
Challenges and
Lessons Learned (see
page 1353).

Temporally-Varying
Creep Behavior on
the East Anatolian
Fault and the End
of the 2023 Pazargik
Rupture. Funning,
G. J., Hofstetter, C.,
Ozarpacy, S.

INVITED: Seismology in
Support of Negotiation,
Implementation, and
Verification of Nuclear
Test Ban Treaties and
Science Diplomacy:
Where It Started and
DOS R&D Challenges.
Jih, R.

Structure of the
Cascadia Margin
Offshore Northern
Oregon (44.5-46deg
N) From Casie21-OBS
Wide-Angle Seismic
Profiles. Canales, J.,
Jian, H., Mann, M.,
Miller, N., Carbotte,
S.,etal

From Satellites to Soil
Response: Analyzing
Body Wave locity
Variations at Shallow
Depths in Sync

With Satellite Soil
Moisture. Kyriou,

A., Roumelioti, Z.,
Hollender, E

Making Phase-Picking
Neural Networks
More Consistent and
Interpretable. Park,
Y., Delbridge, B. G.,
Shelly, D. R.

STUDENT: Modeling
Rupture Propagation
Into Creeping Faults by
Thermal Pressurization.
Stephenson, O., Vescu,
V., Lapusta, N.

Three-dimensional
Nonlinear Calculations
of Explosions at the
Novaya Zemlya Nuclear
Test Site. Stevens, J. L.,
O’Brien, M. S.

STUDENT: A Newly
Identified Mass-
Transport Deposit in
the Guaymas Basin,
Gulf of California:
Implications for
Regional Tectonics
and Continental Slope
Stability. Pifa, A.,
Stock, J., Lizarralde, D.,
Berndt, C., Gonzélez-
Fernandez, A, et al.

INVITED: Seeking

for Dependencies of
the High-Frequency
“Kappa” Parameter of
Earthquake Spectrum
on Weather/climate
Conditions. Grendas,
1., Roumelioti, Z.,
Hollender, E

Evaluation of Deep
Learning Phase
Picking Models.
Parikh, N., Myren,
S., Rael, R,, Flynn, G,,
Casleton, E.

Across-Slab
Propagation and Low
Stress Drops of Deep
Earthquakes in the
Kuril Subduction Zone.
Turner, A. R., Ferreira,
A. M. G., Brantut, N.,
Faccenda, M., Kendall,
E.,etal

Discriminating Collapses
From Explosions and
Earthquakes. Walter,

W. R,, Pasyanos, M. E,,
Ichinose, G., Price, A.,

Pennington, C., et al.

Implications of Multi-
Layer High-Vp/Vs
Seafloor Sediments
Characterized Using
Passive Ocean Bottom
Seismic Data: Toward
Improving Crustal
and Mantle Structure
Analysis. Kim, H.,
Kawakatsu, H.,
Akuhara, T., Takeuchi,
N.

Beyond Site Response:

On the Importance of
Installation Depth on
the Quality of Seismic
Recordings - Example
of Measurements
Carried Out at Epos-
France Seismological
Network Stations.
Hollender, F,,
Tacobucci-Jund, H.,
Douste-Bacqué, I,
Rischette, P, Buscetti,
M., et al.

A Comparison

of Machine
Learning Methods
of Association.
Pennington, C. N.,
McBrearty, I., Kong,
Q., Walter, W. R.
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Thursday, 2 May (continued)

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
3D Wavefield Simulations: | Illuminating Complex, Detecting, Characterizing Seismic Monitoring,
(continued) Multiplet Earthquake (con- |and Monitoring (continued) | Modelling (continued)
tinued)
8:45 AM Toward High-Frequency Surface Expression of the INVITED: STUDENT: Forecasting the Next Largest
Three-Dimensional Green’s | Narli and East Anatolian Fault | Identification of Lahar Earthquake During EGS
Function Databases. Modrak, | Rupture Intersection in the Signals: A Supervised Stimulations. Grigoratos, I.,
R. T., Kintner, J. A., Nelson, 2023 M7.8 Pazarcik, Tiirkiye | Learning Model Applied to Kwiatek, G., Wiemer, S.
P, Gao, K,, Zhou, R, et al. Earthquake. DuRoss, C. B., | Monitoring Data of Volcan
Reitman, N. G., Hatem, A. De Fuego, Guatemala. Bejar,
E., Mason, H., Lavrentiadis, G., Waite, G. P,, Escobar-
G, etal Wolf, R., Johnson, J. B., Bosa,
A, etal
9:00 AM STUDENT: Iterative Global Seismic Analysis of the 2023 | Lahar Early Warning at INVITED: Stress-Based
3D Centroid Moment Tensor | Earthquake Sequence in Volcano Santiaguito: A Forecasting of Seismicity
Inversions Using Stored Southeast Tiirkiye: Insights Classical and a Deep Learning | Induced by Geothermal
Global Green Functions From Mainshocks and Approach. Jozinovi¢, D., Operations and CO2 Storage.
From Glad-M25. Sawade, L., | Aftershocks. Biiyiikakpinar, | Massin, E, Roca, A., Clinton, | Avouac, J.
Ekstrom, G., Ding, L., Peter, | P, Petersen, G., Vera J.
D, Liu, Q. et al. Sanhueza, F., Metz, M., Cesca,
S.,etal.
9:15-10:30 AM Poster Break
3D Wavefield Simulations: | Illuminating Complex, Detecting, Characterizing Seismic Monitoring,
From Seismic Imaging to Multiplet Earthquake and Monitoring Mass Modelling and Management
Ground Motion Modelling | Sequences at Movements (see page 1262). | Needed for Geothermal
(see page 1201). Kahramanmaras (Turkiye), Energy and Geologic
Herat (Afghanistan), and Carbon Storage (see page
Beyond (see page 1318). 1393).
10:30 AM SPECFEM++: A Modular and | High-Resolution Fault STUDENT: Towards Building | STUDENT: Factors Controlling
Portable Spectral-element Imaging From Fault Zone a Machine Learning Based Rate and Magnitudes of
Framework for Seismic Wave | Guided Waves Recorded Automatic Detection System | Induced Seismicity. Kim, T.,
Propagation. Kakodkar, R. by Dense Arrays in the for Surface Events in the Avouag, .
R., Tromp, J. Aftershock Zone of the 2023 | Pacific Northwest. Kharita,
Kahramanmaras Earthquake | A.
Sequence in Southern
Tiirkiye. Peng, Z., Mach, P. V.,
Ding, C., Yalvac, O., Sevim,
E,etal.
1160 Seismological Research Letters www.srl-online.org « Volume 95 « Number2B « April 2024



Time Tikahtnu Ballroom C | Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughneng’ 5
Characteristics and Advancements in Seismology in the From Earthquake Network Seismology:
Mechanics of Fault Forensic Seismology Oceans: (continued) | Recordings (contin- (continued)
Zone (continued) (continued) ued)
8:45 AM INVITED: Fault Source Characterization | Estimating the STUDENT: STUDENT: A
Zone Material and Uncertainty Extent of Low- Perturbations of Comprehensive
Heterogeneities May Quantification of the temperature Ductile Free-Field Seismic Earthquake Focal
Trigger Repeating North Korean Nuclear | Deformation in the Recordings Caused Mechanism Catalog
Earthquakes in Kanto, | Tests 2006-2017. Lithosphere Using by Soil-Structure for Nevada Obtained
Japan. Huang, Y., Ide, | Alfaro-Diaz, R. A, Seismic Anisotropy Interaction, From the | Through Deep
S., Kato, A., Yoshida, Kintner, J. A., Phillips, Measurements Around | Effects of Buildings to | Learning Algorithms.
K., Jiang, C. S., Delbridge, B., the Alpine Fault. the Impact of Coupling | Chatterjee, A., Srikar,
Carmichael, J. D. Mark, H. F. Slabs: Preliminary G., Pennington, C.
Results From Empirical | N., Walter, W. R.,
Studies Carried Out Trugman, D. T.
in Greece. Rischette,
P., Hollender, E,
Theodoulidis, N.,
Roumelioti, Z., Perron,
V., et al.
9:00 AM The Alto Tiberina Near | Regional Crustal and INVITED: Seismic STUDENT: Deep
Fault Observatory: A | Characterization Uppermost Mantle Station Installations Learning Enhanced
State of Art Monitoring | of Natural and Structure North of the |and Their Impacton | Earthquake Catalog for
Infrastructure for Anthropogenic Seismic | Gloria Fault Inferred | Recorded Signals and | Northern California.
Studying Earthquakes | Events for Monitoring From OBS-Recorded | Derived Quantities. McBrearty, I. W,,
Faults and Preparatory | Efforts With Machine Surface Waves. Pinzon, | Castellaro, S., Musinu, | Beroza, G. C.
Phases. Chiaraluce, L. | Learning. Barama, L., ]., Custodio, S., G., Alessandrini, G.
Kong, Q. Silveira, G., Kriiger, E,
Jodo, M., et al.
9:15-10:30 AM Poster Break
Characteristics Advancements in Seismology in the From Earthquake Network Seismology:
and Mechanics of Forensic Seismology Oceans: Pacific Recordings to Recent Developments,
Fault Zone Rupture and Explosion Hemisphere and Empirical Ground- Challenges and
Processes, from Micro | Monitoring (see page Beyond (see page Motion Modelling Lessons Learned (see
to Macro Scales (see 1208). 1410). (see page 1292). page 1353).
page 1244).
10:30 AM Dynamic Rupture Source-Type Overthickened Three Relational An Agent Based Model
Simulations on the Discrimination Using Lithosphere Beneath | Databases in Support | to Quantify Gains in
Alpine Fault, New Phase and Amplitude the Blanco Transform | of Model Development | Network Processing.
Zealand: Investigating | Metrics Derived From Faults. Bao, X., Dai, for Earthquake Hazard | Carmichael, J. D.
the Role of Fault Nonlinear Alignment A, Yang, Y, Hu, ], Products. Hearne,
Geometry on Rupture | Methods. Ramos, M. Zhang, W. M. G., Cunningham,
Size and Behavior Over | D., Tibi, R., Emry, E. L., A. E., Knodel, E.
Multiple Earthquake Young, C. J. ]., Ambruz, N. B.,
Cycles. Lozos, J., Aagaard, B. T., et al.
Warren-Smith, E.,
Townend, J.
Volume 95 « Number 2B « April 2024 « www.srl-online.org Seismological Research Letters 1161




Thursday, 2 May (continued)

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
3D Wavefield Simulations Illuminating Complex, Detecting, Characterizing Seismic Monitoring,
(continued) Multiplet Earthquake (con- |and Monitoring Mass Modelling and Management
tinued) Movements (continued) (continued)
10:45 AM STUDENT: Forward Strong Ground Motion Source Characterization of How to Tame an Earthquake
Simulation of Air and Ground | Characterization for the Surface Events in the Pacific | (Analogue). Schultz, R.
Vibration Induced by Series | 6 February 2023 Mw 7.8 Northwest. Denolle, M. A.,
of Wind Turbines Using the Pazarcik Earthquake in Skene, E, Smoczyk, N., Ni, Y.,
Spectral-Element Method. Kahramanmaras, Tiirkiye. Kharita, A., et al.
Fitzgerald, J., Wiboonwipa, | Tang, Y., Sesetyan, K., Mai,
N., Gharti, H., Braun, A. M.
11:00 aM Multiscale Rupture Modeling: | Conjugate Strike-Slip Dissecting Seismic Signals to | Picoseismic Response of
Bridging Laboratory Acoustic | Faulting in the Truckee Basin | Estimate Landslide Volume. | Hectometer-Scale Fracture
Emissions and Earthquake of California, Northern Collins, E., Allstadt, K. E., Systems to Stimulation
Ground Motions. Gu, C., Walker Lane. Pierce, I. K. Toney, L. D. With Cm-Scale Resolution
Meng, C. D., Koehler, R., Owen, L., Under the Swiss Alps, in
Wesnousky, S., Figueiredo, P. the Bedretto Underground
M, et al. Laboratory. Obermann, A.,
Rosskopf, M., Durand, V.,
Plenkers, K., Broker, K., et al.
11:15 AM Local Geological Changes How Often Do Subduction Radial Backprojection STUDENT: Characterization of
and Simplicial Remeshing for | Interfaces and Overriding Imaging of Recent Mass Fracture Activation During
Wave Propagation. Cupillard, | Upper-Plate Faults Rupture | Movements in Alaska. Haney, | EGS Stimulation Using
P., Caumon, G., Anquez, P, in the Same Earthquake (Or | M. M., Toney, L., Karasozen, | Waveform Cross-Correlation:
Legentil, C., Glinsky, N., et al. | Close Enough in Time to Be |E. An Example Application at
the Same Situation)?. Rollins, Utah Forge. Asirifi, R.
C., Penney, C. E.,, Howell, A.,
Fry, B., Nicol, A.
11:30 AM 3D Multiresolution Velocity | 2021 and 2022 North Coast | Enhancing Real-Time Circulation Experiments at
Model Fusion With California Earthquake Landslide Detection for Utah Forge: Post-Shut-in
Probability Graphical Models. | Sequences Light Up Gorda Improved Tsunamigenic Fracture Growth Revealed
Zhou, Z., Gerstoft, P, Olsen, | Plate Faults Beneath the Landslides in Alaska. by Limited Near-Surface
K. B. North American Plate. Karasozen, E., West, M. E. Monitoring. Niemz, P.,
Hellweg, M., Dreger, D. S., McLennan, J., Pankow, K. L.,
Lomax, A., McPherson, R. C,, Rutledge, J., England, K.
Dengler, L. A.
I;:OOSI;_M Annual Business and Awards Luncheon
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Time

Tikahtnu Ballroom C

Tikahtnu Ballroom E/F

Tubughnenq’ 3

Tubughnenq’ 4

Tubughneng’ 5

10:45 AM

11:00 Am

11:15 AM

11:30 AM

NOON-—
2:00 pM

Volume 95

Characteristics and
Mechanics of Fault

Zone (continued)

Advancements in
Forensic Seismology

(continued)

Seismology in the
Oceans (continued)

From Earthquake
Recordings (contin-
ued)

Network Seismology
(continued)

Deformation
Partitioning, Directivity

Effects, and Stress-Drop

Seismic Observations
and Aftershock Analysis
from a Fully Coupled

The Anelastic
Fingerprint of
Small-Scale

A Magnitude
Invariant Workflow

for Automated

Seismology as a
Service: Portable

Product Generation

of Seismicity Along the | Chemical Explosion Convection: Grain- End-to-End Ground | at the Southern

Main Marmara Fault | in Layered Tuff. Size Reduction in Motion Processing. California Seismic
Offshore Istanbul/ Sprinkle, D., St. Clair, J., | Pacific Asthenosphere | Lavrentiadis, G., Shi, | Network Using
Tiirkiye in the Light Chojnicki, K., Knox, H., | Revealed by Regional |Y., Aday, K., Asimaki, | Service-Oriented

of an Overdue M7+ Strickland, C., et al. Shear Attenuation. D. Architecture and
Earthquake. Bohnhoff, Russell, J. B., Dalton, Cloud Computing. Yu,
M., Cheng, X., C., Havlin, C., E. C., Tepp, G., Tam,
Martinez-Garzon, P, Holtzman, B., Eilon, R., Bhaskaran, A.,
Becker, D., Kwiatek, G., Z.,etal Chen, S, et al.

etal.

INVITED: Insight Into | Seismic Source An Ocean-Bottom STUDENT: Epistemic NEIC Developments:
Depth Variations in Parameters and View of Mantle Uncertainty Associated | Updates on the U.S.
Effective Stress and Scaling Relations for Convection Beneath | to Parametric and Geological Survey
Fault Strength From Microseismic Lower- the Pacific Basin. Non-Parametric Git National Earthquake
Geodynamic-Seismic Yield Military Explosive | Gaherty, J., Eilon, Z., | Results Related to Information

Cycle and Earthquake | Events. Milburn, T. W. Russell, J., Phillips, J., | Initial Parametrization | Center’s Earthquake

Dynamic Rupture
Modeling. Madden,

E. H., Gabriel, A. A.,
Ulrich, T., van Dinther,
Y., van Zelst, 1.

Hariharan, A., et al.

and Target Region
Dataset: Application
on the Epos-France
Database. Buscetti, M.,
Traversa, P, Hollender,
E, Perron, V.

Monitoring Systems.
Patton, J., Guy, M.,
Earle, P, Yeck, W,,
Cole, H.

Deep Slip Occurs Prior
to Surface Creep Events
on the San Andreas
Fault. Gittins, D. B.,
Hawthorne, J. C.

Discriminating S-Wave
Polarization Angles

of Explosive and
Earthquake Sources.
Nelson, P., Creasy, N.

Deep Learning for
Deep Earthquakes in
Oceans: Insights From
Obs Observations of
the Tonga Subduction
Zone. Wei, S. S., Xi, Z.,
Zhu, W,, Beroza, G. C,,
Jie, Y., et al.

Ground Motion
Models Uncertainties
and Variability: The
Impact of Seismic
Station Installation
Conditions and
Earthquake Catalog
Quality. Traversa, P.,

Buscetti, M., Arroucau,

gCent: Geodetic
Centroid Products

for Earthquake
Monitoring. Barnhart,
Ww.

P, Kotha, S. R,

Hollender, E, et al.
Simulating the Simulations of Local Earthquakes and Earthquake Ground Overcoming
Formation and Wave Propagation Effects | Slab Morphology in Motion Insights Challenges in Near-
Evolution of Complex | on the Performance of | Southern Mariana and | From the USGS Lake | Field Seismic Velocity
Fracture Patterns P/s Source Discriminant. | Yap Subduction Zones. | Almanor, California, Estimation: Insights
Arising From Shallow Pitarka, A., Walter, W. Yang, H., Zhu, G. Aftershock Nodal from continuos GPS
Strike-Slip Faulting R., Pyle, M. Array Deployment. and Strong Motion

With Finite and Discrete
Element Analyses.
Baden, C. W, Nevitt, J.
M., Garcia, E E.

Parker, G. A., Baltay,
A. S., Hirakawa, E.

T., Catchings, R. D.,
Goldman, M. R, et al.

Data. Riquelme, S.,
Crempien, J., Koch, P.

Annual Business and Awards Luncheon
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Thursday, 2 May (continued)

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
3D Wavefield Simulations: | Six Decades of Tsunami Detecting, Characterizing Seismic Monitoring,
From Seismic Imaging to Science: From the Source of | and Monitoring Mass Modelling and Management
Ground Motion Modelling | the 1964 Tsunami to Modern | Movements (see page 1262). | Needed for Geothermal
(see page 1201). Community Preparedness Energy and Geologic
(see page 1415). Carbon Storage (see page
1393).
2:00 pm Multi-Scale Seismic Imaging | INVITED: The 2021 Antarctic | Seismic Collapse Mechanisms | Geophysical Monitoring for
of Fault-Zone Structures in (South Sandwich) Tsunami of Large (M~4) Rock and Feeding Decision Support
Southern California With as Recorded in the North Ice Avalanches in Southeast | Tools: The Crucial Role of
Full-Waveform Inversions of | Pacific. Rabinovich, A. B., Alaska. Alvizuri, C., Rupper, | Uncertainty for a Sound
Regional and Dense Array Tsukanova, E., Thomson, R. N., Karasozen, E. Management of Induced
Data. Li, G., Ben-Zion, Y. E. Seismicity. Garcia, A., Zaheer,
A., Faenza, L., Danesi, S.,
Braun, T, et al.
2:15pMm INVITED: STUDENT: Global INVITED: Re-evaluating The Seismic Puzzles of B-Positive for Induced
Source-Encoded Waveform | Global Threat of Tsunamis the 2022 Chaos Canyon Seismicity Catalogs
Inversion: Preliminary Generated by Air-pressure Landslide in Rocky Mountain | With Time-Varying
Results. Cui, C., Bachmann, | Waves from Volcano National Park. Allstadt, K., Incompleteness? Proceed
E., Tromp, J. Explosions. Titov, V. Coe, J., Collins, E., Rengers, With Caution. Muntendam-
E, Mangeney, A., et al. Bos, A. G.
2:30 pm STUDENT: LLNLGlobeFWI Multi-Scale Geophysical New Insights on the Aknes Heimdall: A Graph-Based
Analysing Alpine Fault Characterization and Tsunami | Rockslide (Norway) Using Seismic Detector and Locator
Earthquakes: First Iterations | Modeling of Active Listric Borehole Microseismic Data. | for Microseismicity. Bagagli,
Using a Semi-Automatic Normal Faults Offshore Grays | Langet, N., Oye, V., Grovan | M., Grigoli, E, Bacciu, D.
FWI Framework Applied to Harbor, Wa. Watt, J., Geist, Aspaas, A., Lacroix, P,
the Globe With Spiral as the | E., La Selle, S., Hill, J. Renard, F.
Starting Model. Vazquez, L.,
Morency, C., Simmons, N. A.
2:45 pMm Homogenized Full Waveform | Real-Time Prediction of How Do Slow-moving STUDENT: Characterizing
Inversion : Application to Tsunami Amplitude Using Landslides Maintain Steady | Subsurface Structures for
Earth Model for Long Period | Gaussian Process Regression. | Motion?. Xu, Y., Biirgmann, | Geologic Carbon Storage at
Seismic Waves. Colvez, M., Nichols, T. R., Bilham, R. Iron Mountain in Utah. Li,
Burgos, G., Capdeville, Y., D., Huang, L., Gao, K., Chen,
Guillot, L. B., Zheng, Y., et al.
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Time

Tikahtnu Ballroom C

Tikahtnu Ballroom E/F

Tubughnenq’ 3

Tubughnenq’ 4

Tubughneng’ 5

2:00 pM

2:15 pm

2:30 PM

2:45 M

Volume 95

Regional-Scale
Hazard, Risk and Loss
Assessments (see page
1382).

Advancements in
Forensic Seismology
and Explosion
Monitoring (see page
1208).

Multidisciplinary
Approaches for
Volcanic Eruption
Forecasting (see page
1348).

From Earthquake
Recordings to
Empirical Ground-
Motion Modelling
(see page 1292).

Network Seismology:
Recent Developments,
Challenges and
Lessons Learned (see
page 1353).

Development of

a Physics-Guided
Non-Ergodic Ground
Motion Model for

the Groningen,
Netherlands Region.
Lavrentiadis, G., Oral,
E., Aday, K., Asimaki,
D.

Moment Tensor
Inversion and Its
Uncertainty from Green’s
Functions with Different
Algorithms. Zhou, R.,
Saikia, C. K., Roman-
Nieves, J., VanDeMark,
T.E

INVITED: STUDENT:
Fracture Insights and
Predicting Failures:
Acoustic Emission
Study in Peteroa
Volcano’s Basalt Rock.
Vesga-Ramirez, A.,
Zitto, M. E., Filipussi,
D., Camilion, E.,

Piotrkowski, R., et al.

Ground Motion and
Entropy. Clements, T.,
Cochran, E., Baltay, A.
S., Minson, S., Yoon, C.

STUDENT: Precision
and Accuracy of
Earthquake Locators:
Insights From a
Synthetic 2019
Ridgecrest Sequence
Experiment. Yu, Y.,
Ellsworth, W. L.,
Beroza, G. C.

Developing a Data-
centric Workflow for
Seismic Source Model
Construction and
Testing. Styron, R. H.,

Pagani, M., Johnson, K.

E., Bayliss, K.

Physics Experiment 1:
Chemical Explosive, Gas
Tracer, Electromagnetic,
and Atmospheric
Experiments for
Improved Monitoring
of Nuclear-Explosive
Testing. Myers, S., Foxe,
M., Dzenitis, B., Knox,

Small Earthquakes
Matter for Triggering
Volcanic Unrest.
Gomberg, J., Prejean,
S., Taveras, O., Bodin,
P, Pacheco, J., et al.

Comparisons of Recent
Prediction Models of
Ground-Motion and
Seismic Duration for
Mexican Interplate and
Intraslab Earthquakes
Including the Vertical
Component and V/H
Ratios. Garcia-Soto,

Improving Shear-
Arrival Time Estimates
for Real-Time
Association and
Location Algorithms.
Baker, B., Armstrong,
A. D., Pankow, K. L.

H., Cari Seifert, C., et al. A., Jaimes, M.
INvITED: Developing | Seismo-Acoustic Signals | Toward Unbiased Using Proxies Comparing Three-
Software to Assess the | From an Accidental Volcano-Seismic Obtained From Dimensional Seismic
Seismic Risk of Natural | Chemical Explosionin | Monitoring: Horizontal-to-Vertical | Velocity Models for
Gas Infrastructure: South Korea. Park, J., Leveraging Weakly Spectral Ratio to Location Accuracy.

OpenSRA. Zheng, B.,
Largent, M., Watson-
Lamprey, J., Bray, .,
Abrahamson, N. A.,

Arrowsmith, S., Che, 1.,
Hayward, C., Stump, B.

Supervised Learning
for Comprehensive
Insights. Titos, M.,
Benitez, M., Carthy, J.,

Reduce the Epistemic
Uncertainty in Ground
Motion Models. Yazdi,
M., Anderson, J. G.,

Begnaud, M., Conley,
A., Davenport, K.,
Porritt, R., Ballard, S.,
et al.

et al. Ibanez, J. Motamed, R.

INvITED: Addressing | Estimating Crustal Volcanic Eruption Are Ground Regionalization of ML
Challenges in Velocity Structure in Forecasts Through Motions Different and Its Relation to
Regional Seismic Alaska From Acoustic- Seismic Data for Aftershocks Mw. Herrmann, R. B.,
Risk Assessments in to-Seismic Coupling Assimilation: The or Earthquakes Benz, H. M.

British Columbia: M9
Cascadia Subduction
Zone Earthquakes,
Deep Sedimentary
Basin Amplification
and Non-Ductile
Reinforced Concrete
Shear Wall Buildings.
Molina Hutt, C.,
Kakoty, P.

From the 2022 Hunga
Eruption, Tonga.
Macpherson, K. A.,
Fee, D., Coffey, J. R.,
Awender, S., Chow, B.,
et al.

2023 Paroxysms of
Shishaldin Volcano,
Alaska. Girona, T.,
Haney, M. M., Fee, D,

Power, J.

Doublets?. Baltay,
A.S., Parker, G. A,,
Abrahamson, N. A.,
Hanks, T. C.
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Thursday, 2 May (continued)

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
3D Wavefield Simulations Six Decades of Tsunami Detecting, Characterizing Seismic Monitoring,
(continued) Science (continued) and Monitoring (continued) | Modelling and Management
(continued)
3:00 PM Adjoint-State Traveltime A Behavioral Theory Big Tsunamis in Little Lakes. | 3D Fault Detection on a
Tomography (tomoatt.com). | Framework for Tsunami Higman, B., Karasozen, E., Seismic Migration Image
Tong, P, Chen, J., Nagaso, M., | Preparedness. Grant Ludwig, | Geertsema, M., Schwartz, S. at the Lightning Dock
Hao, S., Xu, M. L. Geothermal Area. Huang, L.,
Wu, B., Gao, K., Li, D., Zheng,
Y., et al.
3:15-4:30 Pm Poster Break
Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom C
Applications and Discoveries | Special Applications in New Insights into the Regional-Scale Hazard, Risk
in Cryoseismology Across Seismology (see page 1420). | Development, Testing and Loss Assessments (see
Spatial and Temporal Scales and Communication of page 1382).
(see page 1235). Seismicity Forecasts (see
page 1367).
4:30 Pm STUDENT: Integrated STUDENT: Receiver Functions | INVITED: Testing Rate- Probabilistic Approach for
Geophysical and Temperature | in the Los Angeles Basin. and-State Predictions of Site Response Analysis and
Sensing Techniques Towards | Villa, V., Clayton, R., Aftershock Decay. Page, M., | Seismic Microzonation.
Scalable Monitoring of Gkogkas, K., Lin, E van der Elst, N., Felzer, K. Ansal, A.
Permafrost Variability in
Utqiagvik, AK. Tourei, A.,
Ji, X., Martin, E. R., Xiao, M.,
Rocha dos Santos, G. E, et al.
4:45 pMm STUDENT: Observations From | Resolving the Structure of the | Time-Dependent Earthquake | STUDENT: Analysis of
an Active Seismic Distributed | Los Angeles Basin Through | Forecasts With Pre-Existing | Shakemap Residuals for
Acoustic Sensing Survey, High-Resolution Seismic Populations of Faults: Spatially Variable Site
Combatant Col, British Tomography. Biondi, E., Li, ]., | Application to the Groningen | Terms. Cunningham, A. E.,
Columbia. Manos, J. M., Clayton, R., Zhan, Z. Gas Field, the Netherland. Knodel, E. J., Hearne, M. G.,
Lipovsky, B., Grift, D. Dahm, T., Hainzl, S. Thompson, E. M., Worden, C.
B., et al.
5:00 PM Plucking Base Notes: Seismic | STUDENT: Upper-Plate What Drives the Variability | Regionalized Earthquake
Character of a Potential Seismicity and Focal in Earthquake Sequence Source Models of Subduction
Glacial Quarrying Event Mechanism for Studying the | Productivity in California and | Interface Earthquakes.
at Saskatchewan Glacier, Stress State in the Mendocino | Nevada?. Trugman, D. T., Skarlatoudis, A., Thio, H.
Canadian Rocky Mountains. | Triple Junction. Islam, M., Ben-Zion, Y. K., Somerville, P,, Ahdi, S. K,
Stevens, N. T., Hansen, D. D., | Gong, J. Condon, S.
Zoet, L. K., Alley, R. B.
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Time Tikahtnu Ballroom C | Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughneng’ 5
Regional-Scale Advancements in Multidisciplinary From Earthquake Network Seismology:
Hazard, Risk and Loss | Forensic Seismology Approaches for (con- | Recordings to (con- Recent (continued)
(continued) (continued) tinued) tinued)

3:00 PM Using Comparative Detection of Seismic and | Source Mechanism Why Did the Pulse- Noisy Stations
Subductology to Acoustic Signals With and Catalog Statistics | Like Ground-Motion | Make Earthquake
Constrain Future Serial Network Data for the Last Decade Differ Three Times in | Magnitudes Larger.
Subduction Zone Fusion: Demonstration | of Seismicity at the Pgv and Tp Within Ringler, A., Ambruz,
Earthquake Losses. Against Atmospheric Campi Flegrei Volcanic | a 3 Km Wide Near- N. B, Earle, P,
Wald, D. J., Hayes, G., | Explosions. Carmichael, | Complex, Italy. Fault Region of the Kragness, D., Shelly,
Haynie, K. L., Jaiswal, |J. D., Alfaro Diaz, R., Saccorotti, G., Bianco, |2023 Mw 7.8 Turkiye D, etal
K.S., Marano, K. Light, T., Blom, P, E, Chiarabba, C., Earthquake?. Huang,

Gammans, C., et al. Piccinin i, D. J., Sung, C., Kuo, C.,
Lin, C.

3:15- 4:30 Pm Poster Break

Time Tikahtnu Ballroom E/F Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
Advancements in Forensic | Multidisciplinary Leveraging Cutting-Edge Cordilleran Strike-Slip
Seismology and Explosion | Approaches for Volcanic Cyberinfrastructure for Faults as Seismogenic and
Monitoring (see page 1208). | Eruption Forecasting (see Large Scale Data Analysis Seismological Features (see

page 1348). and Education (see page page 1249).
1339).

4:30 M Surface-to-Space Acoustic Resonance in the Earth’s INVITED: Advancing USGS STUDENT: Is the Rocky
Propagation Model Validation | Crust as a Generation Scientific Modeling Through | Mountain—Tintina Trench
Using Chemical Explosion Mechanism of Very-Long- Cloud Computing. Haynie, | Tectonically Active?. Finley,
Sources: The DARPA Period Volcanic Tremor. Xia, | K. L., Hunsinger, H., T., Nissen, E., Cassidy, J.,
AtmoSense AIRWaveS Y., Feng, X., Chen, X. Martinez, E., Brito Silveria, L., | Leonard, L., Sethanant, I.,
Project. Nayak, M., Snively, J. Cassidy, K., et al. etal.
B., Sabatini, R., Bowman, D.
C., Egan, S.

4:45 pMm Solid/atmosphere Moment Volcanic Eruption Forecasting | STUDENT: Parallel Processing | Evolution of Subsidiary
Partitioning in Hypervelocity | Using Shannon Entropy: 2021 | of Large Seismic Data Sets Faults Associated With the
Impacts on Mars From Tajogaite Eruption (Spain). With Mspass. Wang, C., Migration of the Mount
Seis Recorded Seismic and Rey-Devesa, P, Carthy, J., Wang, Y., Pavlis, G. L., Mckinley Restraining
Acoustic Signals and High Titos, M., Benitez, C., D’Auria, | Mohapatra, S., Ma, J. Bend, Denali Fault, Alaska.
Resolution Crater Imaging. L., Prudencio, J. et al. Bemis, S. P.,, Benowitz, J. A,
Lognonné, P. H., Bill, C,, Goehring, B. M., Priddy, M.
Collins, G. S., Daubar, L. J., S., Terhune, P. J.
Kim, D., et al.

5:00 PM End-to-End Numerical Automated Identification Enabling Large Data Analysis | Residual Yakutat Microplate
Simulation of Explosion and Characterization of on the Earthscope Data Velocity Drives Rapid Thrust
Cavity Creation, Cavity Very Long-Period Seismic Repositories. Trabant, C., Faulting North of the Central
Circulation Processes, Events for Applications Dittmann, T., Bravo, T. K,, Denali Fault. Bender, A. M.,
Subsurface Gas Transport, in Monitoring Volcanic Weekly, R. T., Johnson, S., Lease, R. O, Rittenour, T.
and Prompt Atmospheric Activities. Gammaldi, S., et al.
Releases. Ezzedine, S. M., Delle Donne, D., Cantiello,
Velsko, C., Vorobiev, O. P, Bobbio, A., De Cesare, W.,

et al.
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Thursday, 2 May (continued)

Time Kenakatnu 6/Boardroom | Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom C
Applications and Special Applications in New Insights into the Advancements in Forensic
Discoveries (continued) Seismology (continued) Development, Testing (con- | Seismology (continued)
tinued)
5:15 PM Ross Ice Shelf Lamb Wave STUDENT: Complex INVITED: STUDENT: STUDENT: Region-Specific
Propagation and Permanent | Deformation of the Northern | Modernizing Earthquake Geospatial Liquefaction
Displacement Induced Deep Tonga Slab. Williams, | Forecasts Testing and Model for Alaska by Bayesian
by Whillans Ice Stream A., Wiens, D. A., Bergman, Experimentation: Model Updating of the Global
Slip Events. Wiens, D. A., E. A. CSEP Open-Software Liquefaction Model. Shirzadi,
Aster, R. C., Nyblade, A. A, Contributions. Iturrieta, P., H., Asadi, A., Baise, L. G.,
Bromirski, P. D., Gerstoft, P, Maechling, P. J., Savran, W. Moaveni, B.
etal. H., Bayona, J., Silva, E, et al.
5:30 PM Seismology at South Pole, Using Machine Learning Operational Earthquake A Regional Earthquake-
Antarctica: History and Algorithms to Explore the Forecasting in Japan: A Study | Triggered Landslide
Future Opportunities. Seismoacoustic Wavefield at | of Municipal Government Susceptibility Map of
Anthony, R. E., DuVernois, an Industrial Facility. Chai, Planning for an Earthquake the Cook Inlet Region,
M., Aster, R. C., Bainbridge, | C., Marcillo, O., Maceira, M., | Advisory or Warning in the | Southcentral Alaska. Ellison,
G., Braun, J., et al. Park, J., Arrowsmith, S., et al. | Nankai Region. Goltz, J. D., |S. M., Allstadt, K. E.,
Yamori, K., Nakayachi, K., Thompson, E. M., Martinez,
Shiroshita, H., Sugiyama, T., |S.N.
et al.
6:00-8:00 P™m Joyner Lecture and Reception

Poster Sessions

Earth’s Structure from the Crust to the Core [Poster
Session] (see page 1271).

1. Cenozoic Uplift and Volcanism of Hangai Dome, Central
Mongolia Triggered by Lower Mantle Upwellings. Bao,
X., Wu, Y.

2. Single-Station Teleseismic Data Analysis and Structure
Imaging on Both Earth and Mars. Chen, L., Wang, X.,
Wang, X,, Yang, R.

3. STUDENT: Full-Waveform Inversion of the Upper Mantle
Beneath the Arabia-Eurasia Collision Zone. Clennett, E.
J., Liu, C., Grand, S. P, Becker, T. W.

4.STUDENT: Finite Difference Approach to Seismic
Wavefield Modeling Across the Hawaii-Emperor Ridge.
Fujimoto, M., Dunn, R.

5.STUDENT: Global Shear-Wave Amplitude Observations
using Full Waveform Modeling. Ghosh, A., Bozdag, E.,
Ritsema, J.

6. Building a Community Velocity Model for the Cascadia
Region and Beyond. Hooft, E., Delph, J. R., Grant, A.,
Sahakian, V. ], Share, P, et al.
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7.STUDENT: Complex Upper Mantle Flow Beneath the
Southern Korean Peninsula Constrained by Shear Wave
Splitting and Numerical Mantle Convection Simulation.
Jo, K., Song, J., Kim, S.

8. Advancing the Resolution of Mid-Mantle Structures: Full-
Waveform Box Tomography of the Yellowstone Mantle
Plume. Kumar, U., Lyu, C., Munch, F.,, Romanowicz, B.

9.STUDENT: Imaging the Deformation Belt of Western
Hispaniola Using Multi-Component Ambient Noise
Cross-Correlations. Lee, H., Rabade, S., Lin, E, Douilly,
R.

10. STUDENT: The Crust was Strengthened or Weakened
After Mantle Plume: Evidence from Tarim Basin. Li, W.,
Wang, X., Liang, X., Zuo, S., Shilin, L., et al.

11. Using Multiple Voronoi Partitions to Conduct Array-
Based Ambient Noise Surface Wave Imaging. Li, Z.,
Dong, S., Shi, C., Chen, X.

12. Challenges and Triumphs Seismic Surveying in a Historic
Underground Metals Mine. McBride, J., Lambeck, L.,
Rey, K. A., Nelson, S. T, Keach, I, R.

13. Searching for Blind Faults Beneath Metropolitan Los
Angeles: Preliminary Results From the 2023 San Fernando
Valley Array. Persaud, P., Juarez-Zuniga, A., Clayton, R.
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Time Tikahtnu Ballroom E/F Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
Advancements in Forensic | Multidisciplinary Leveraging Cutting-Edge Cordilleran Strike-Slip
Seismology (continued) Approaches for Volcanic (continued). Faults as (continued)

(continued)

5:15 PM Joint Inversion of Body and | Volcanic Eruption Forecasts | STUDENT: Exploring the Seismic Imaging of the
Surface Waves at the Rock Through Seismic Pattern Impact of Lossy Compression | Eastern Alaska Range Crustal
Valley Direct Comparison Recognition: The 2023 on Passive Seismic Event Structure. Miller, M. S.,
(Nevada) Study Site. Paroxysms of Shishaldin Detection and Arrival Time | Zhang, P, Pickle, R., Waldien,
Syracuse, E. M., Rowe, C,, Li, | Volcano, Alaska. Girona, T., |Precision. Issah, A. S., T. S., Roeske, S.
D., Ranasinghe, N. Burgos, V. Martin, E. R.

5:30 PM Joint Inversion Using Enhancing Eruption INvITED: Towards End-to- INVITED: STUDENT: The
Waveform, First-motion Forecasting at Axial End Earthquake Monitoring | Crustal Magmatic Structure
Polarities and InSAR Seamount With Real-Time, Using a Multitask Deep Beneath the Denali Volcanic
Deformation for the 2007 Machine Learning-Based Learning Model. Zhu, W. Gap in Central Alaska Across
Crandall Canyon Mine Seismic Monitoring. Wang, the Denali Fault. Rabade, S.,
Collapse, Utah. Chi-Duran, | K., Waldhauser, E, Schaff, D., Lin, E, Tape, C., Ward, K. M.,
R., Dreger, D. S., Rodgers, A., | Tolstoy, M., Wilcock, W., et al. Allam, A.
Lindsay, D.

6:00-8:00 p™m Joyner Lecture and Reception

14. STUDENT: Receiver Function Inversion at Erebus Volcano,
Antarctica, With Multi-Station Weighting. Reisinger, R.,
Chaput, J., Aster, R. C., Grapenthin, R.

15. Shallow Imaging of the Valles of Caldera, Northern
New Mexico: Preliminary Results From Ambient Noise
Tomography. Rodriguez, E. E., Donahue, C., Roberts, P.
M., Maier, N.

16. STUDENT: Lithospheric Modification in Northeastern
Alaska Interpreted From Full-Wave Ambient Noise
Tomography. Sassard, V., Yang, X., Ridgway, K. D., Flesch,
L. M.

17. High-Resolution Moho Depth Mapping Beneath the
Italian Peninsula and Carpatho-Pannonian Region Using
P-Wave Coda Autocorrelation. Thapa, H. R., Vlahovic,
G.

18. Shallow Seismic Structure of the Canary Islands Using
Local Earthquakes Recorded on an Amphibious Seismic
Network. Villasenor, A., Diaz-Sudrez, E. A., del Fresno,
C., Dominguez-Cerdefia, I., Dannowski, A., et al.

19. STUDENT: Slab Morphology and Mantle Wedge Processes
in the Tonga Subduction Zone Revealed by Body-wave
Double-difference Tomography. Wang, F., Wei, S., Wiens,
D. A., Adams, A.
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20. Direct Inversion of Ambient Noise Multi-Modal Surface
Wave Dispersions for 3D Velocity Structures. Zhang, G.,
Yu, C., Chen, X.

21.S-Wave Seismic Data Interpretation for Channel Sand
Reservoir at Sanhu Area, West China. Zhang, R.

22. Multi-Scale, Finite-Frequency Body Wave Tomography
With Relative Kernels. Ben Mansour, W., Wiens, D.,
Maupin, V.

Seismology in the Oceans: Pacific Hemisphere and Beyond
[Poster Session] (see page 1413).

23. Upper Mantle Velocity Structure Beneath the Galapagos
Archipelagos From the Analysis of Pn Wave Recorded
by Broadband Seismic Instruments and Mermaids. Ben
Mansour, W., Nolet, G.

24.Seismic Structure of the Young Oceanic Cocos Plate
From the Ridge to the Trench Axis Offshore the Mexico
Subduction Zone. Bécel, A., Hagemeier, D., Acquisto, T,
Cruz-Atienza, V. M., Boston, B,, et al.

25.STUDENT: Adjoint Waveform Tomography of the
Cascadia Subduction Zone Using CASIE21 Controlled-
Source Data. Brunsvik, B. R., Miller, N, Eilon, Z., Jian,
H., Canales, J.
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Thursday, 2 May (continued)

26. STUDENT: Seismicity of the Atlantis Massif Oceanic Core
Complex: 2005-2006 OBS Data Revisit. Dewaelsche, P.,
Gong, J.

27.STUDENT: P-Wave Anisotropic Velocity Model of the
Galdpagos Plume. Hufstetler, R. S., Hooft, E. E. E,,
Toomey, D. R., VanderBeek, B. P.

28.Shear Wave Velocity Structure of the Upper Mantle
Beneath the Oldest Pacific Seafloor Revealed by Finite-
Frequency Traveltime Tomography. Kim, Y., Kang, H.,
Hung, S., Lin, P, Isse, T., et al.

29.A New 3D Reference Velocity Model for Offshore
Cascadia Based on CASIE21 Data. Miller, N., Canales, J.,
Carbotte, S., Han, S., Boston, B.

30. STUDENT: Seismicity Observation in the Oldest Pacific
Plate Using Pacific Array (Oldest-1) Data. Park, J., Kim,
Y, Isse, T., Kim, K., Shiobara, H., et al.

31.The Upflow Experiment: Data Report for 49 Ocean
Bottom Seismometer Deployment in the Azores-Madeira-
Canaries Region, Atlantic Ocean. Tsekhmistrenko, M.,
Ferreira, A., Miranda, M., Tilmann, F., Harris, K, et al.

32.Using Deep Learning Algorithms to Study Seismicity
Changes Preceding and Following the 2021 Central
Hikurangi Slow Slip Event, New Zealand. Kwong, S.,
Savage, M. K., Warren-Smith, E., Jacobs, K., Wallace, L.,
etal

Leveraging Cutting-Edge Cyberinfrastructure for Large
Scale Data Analysis and Education [Poster Session] (see
page 1340).

33.SCOPED Update: A Cloud and HPC Software Platform
for Computational Seismology. Denolle, M. A., Tape, C.,
Wang, Y., Bozdag, E., Waldhauser, E, et al.

34.Updates to the US. Geological Survey’s Product
Distribution Layer and Impacts on Comcat and Realtime
Systems. Hunsinger, H., Martinez, E., Brown, J., Cloutet,
Z., Haynie, K., et al.

35. Alaska Earthquake Center's Workforce Development
Program Takes Shape. Nadin, E. S., Low, G., West, M. E.,
Mohler, M., Parcheta, C.

36. Cloud-Based Gnss Processing Pipeline for the Shakealert
Earthquake Early Warning System. Ronan, T., Hamilton,
A, Sievers, C., Dittmann, T., Berglund, H., et al.

37.STUDENT: Deep Implicit Time Series Modeling for
Earthquake Phase Picking on Edge Devices. Tsai, A.,
Chuang, L., Peng, Z., El Ghaoui, L.

38.Using Learning Analytics to Evaluate the Instructional
Design and Student Performance in a Large-Enrollment
Scientific Computing Workshop. Haberli, G., Brudzinski,
M. R., Hubenthal, M.
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New Insights into the Development, Testing and
Communication of Seismicity Forecasts [Poster Session]
(see page 1368).

39. The Pattern of Earthquake Magnitude Clustering Based
on Interevent Distance and Time. Gossett, D., Brudzinski,
M. R., Xiong, Q., Hampton, J.

40. ETAS-positive: An Epidemic-Type Aftershock Model
That Is Insensitive to Catalog Incompleteness. van der
Elst, N.

41. Correlations of Deep Low-Frequency and Crustal
Earthquake Activity in Parkfield, Ca, and Implications
for Their Joint Use in Forecasting Frameworks. Farge, G.,
Dascher-Cousineau, K., Brodsky, E.

42.Stress Shadows: Insights into Physical Models of
Aftershock Triggering. Hardebeck, J., Harris, R. A.

43.The Generalized Long-Term Fault Memory Model
and Applications to Paleoseismic Records. Neely, J. S.,
Salditch, L., Spencer, B. D, Stein, S.

44. Prototyping Aftershock Forecast Maps and Products
Based on User Needs. Schneider, M., Artigas, B.

45.Observations of the Aftershock Sequences of
Intermediate-Depth Earthquakes Beneath Japan. Warren,
L. M., Igarashi, T., Kato, A.

Multidisciplinary Approaches for Volcanic Eruption
Forecasting [Poster Session] (see page 1350).

46. Information Theory in the Context of Volcano Seismic
Singals for Forecasting Purposes. Benitez, M., Rey-
Devesa, P, Prudencio, J., Marcelino, M., Ibafnez, J.

47. STUDENT: Unraveling Dynamical Influences on Volcanic
Structures Through Seismic Signatures. Brenot, L.,
Caudron, C., Girona, T., Lecocq, T., Yates, A, et al.

48. Simulating Ground Deformation From Magma Migration
Utilizing a Dipole Source. Cannavo, F.

49. Surface-Wave Relocation and Characterization of the
October 2023 Izu Islands, Japan Earthquake Swarm.
Deane, C. A., Earle, P, Pesicek, J. D., Prejean, S. G., Shelly,
D.R, et al.

50.The Relationship Between a 2022-2023 Magmatic
Intrusion at Aniakchak Calderaand the 2021 m8.2 Chignik
Earthquake, Alaska. Grapenthin, R., Parameswaran, R.,
Angarita, M., Shreve, T., Cheng, Y., et al.

51. STUDENT: Characterization of the Onset of the 2021 Great
Sitkin Dome-Building Eruption Through the Trans-
Dimensional Bayesian Inversion of LP Seismicity. Kim,
K., Girona, T., Anderson, K.

52. How Is Differential Shannon Entropy Related to Volcanic
Processes?. Rey-Devesa, P., Girona, T., Prudencio, J.,
Ibanez, J., Benitez, C.
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53. STUDENT: Systematic Investigation and Comparison of
the 2018 and 2020 Kilauea Volcano Eruptions Based on
Ambient Seismic Noise Analysis. Vinarski, E., Lin, G.

54. Real-Time Seismic Estimation of Vei: Improving Reduced
Displacement & Introducing the Mvo Energy Magnitude
Scale. Thompson, G., McNutt, S. R., Rodriguez Cardozo,
ER.

Detecting, Characterizing and Monitoring Mass
Movements [Poster Session] (see page 1265).

55.The MVO Rockfall Location System 24 Years On:
Reimplementation, and Re-Analysis of Pyroclastic Flow
Trajectories. Thompson, G.

56. Using Infrasound to Detect Snow Avalanches and Inform
Forecasts in Alaska. Albert, S. A., Fleigle, M. ], Schaible,
L.P

57.Deep Transfer Learning Framework for Regional
Landslide Mapping Using Post-Event Imagery. Asadi, A.,
Baise, L. G., Chatterjee, S., Koch, M., Moaveni, B.

58. STUDENT: Quantifying Seismic Properties of a River
Channel at Mount Rainier for Use in Debris-Flow
Monitoring and Analysis. Conner, A. E., Thomas, A. M.,
Allstadt, K. E., Collins, E., Thelen, W. A.

59. STUDENT: Investigating Seismic Signals From the Barry
Arm Landslide. Davy, G. K., Karasozen, E., West, M. E.,
Lyons, J.

60. Seismology Versus Infrasound: Which Monitoring
Technique Is Better for Detecting Advancing Lahars?.
Roca, A., Pineda, A., Johnson, J., Mock, J., Bejar, G., et al.

61. STUDENT: Repeated Seismicity Conditions Paraglacial
Valleys for Slope Failure in Prince William Sound, Alaska.
McCreary, M. E., Moore, J., Jensen, E., Gischig, V.

62. STUDENT: Optimizing Landslide Detection and Validation
Through Sentinel-1 Radar Imagery: Case Studies of
Hokkaido and Hiroshima in Japan. Thapa, M., Jiang, J.,
Regmi, N.

63.STUDENT: Landslide Susceptibility Assessment Using
Earthquake Ground Motion for Different Return Periods
in Rasuwa District, Central Nepal. Thapa, M., Pradhan,
A. M. S., Chamlagain, D., Jiang, J., Regmi, N.

64. [Un]supervised Clustering of [Non-]Earthquake Signals
Commonly Recorded on Regional Seismic Networks.
Toney, L., Allstadt, K., Collins, E., Yeck, W.

65. Seismically-Derived Ground Tilt From Rainfall-Triggered
Lahars at Volcan De Fuego, Guatemala. Waite, G. P.,
Bejar, G., Johnson, J. B., Escobar-Wolf, R., Roca, A., et al.

66.The September 16, 2023 Greenland Event: Mysterious
Days-Long Monochromatic Very Long-Period Signal
Triggered by a Landslide. Carrillo-Ponce, A., Petersen, G.,
Cesca, S., Heimann, S., Walter, T., Dahm, T., et al.
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Illuminating Complex, Multiplet Earthquake Sequences
at Kahramanmaras (Turkiye), Herat (Afghanistan), and
Beyond [Poster Session] (see page 1320).

67.Coulomb Stress Variation and Frictional Properties
Control Postseismic Fault Slip and Late Aftershocks of
the 2022 Zagros Earthquake Sequences: Deductions
From Bayesian Inference and Insar Observations. Zhao,
X., Dahm, T., Vasyara-Bathke, H., Xu, C.

68. Rupture History and Elastic Interaction of the 2022
Multiple Earthquakes in the Zagros Mountains, Iran.
Metz, M., Asayesh, B., Aref, M., Jamalreyhani, M.,
Biiyiikakpinar, P., et al.

69.Nodal Seismometer Array Recordings of Aftershocks of
the 6 February 2023 Mw 7.8 and Mw 7.6 Kahramanmaras,
Turkiye Earthquake Sequence. Catchings, R. D., Celebi,
M. K., Goldman, M. R., Chan, J. H., Sickler, R. R,, et al.

70.STUDENT: High-Resolution Three-Month Aftershock
Catalog using Nodal Stations of the 2023 Kahramanmarag
Earthquake Sequence in Southeastern Tiirkiye. Mach, P.
V., Peng, Z., Sandvol, E., Ergin, M., Zor, E., et al.

71. Investigating the Tiirkiye-Syria and Afghanistan 2023
Seismic Sequences. Svigkas, N., Atzori, S., Striano, P,
Bonano, M., Vavlas, N., et al.

72.Measuring Afterslip From the February 2023 Mw 7.8
Pazarcik Earthquake Using Optical Images and Radar
Data. Tan, M., Reitman, N., Burgi, P. M., Briggs, R.

73.STUDENT: Decoding the Rupture Kinematics of the
2023 Mw 7.8 and Mw 7.5 Kahramanmarag Earthquake
Doublet: Insights From Comprehensive Seismic and
Geodetic Analysis. Xu, L., Mohanna, S., Meng, L., Ji, C,,
Ampuero, ], et al.

Characteristics and Mechanics of Fault Zone Rupture
Processes, from Micro to Macro Scales [Poster Session]
(see page 1246).

74. Constraining 3D Fault Geometry With a Data-Driven
Approach at the San Andreas—Calaveras Fault Junction.
Alongi, T., Elliott, A., Skoumal, R., Hatem, A. E., Harris,
R A, etal

75. Unveiling Shallow Earthquake Ruptures in the Ryukyu
Area: A Comprehensive Study Through Bp Imaging and
Regional Cmt Catalog. Jian, P., Tseng, T., Hsu, Y., Yang,
H., Tang, C.

76.Probing Transient Rheology and Spatial Heterogeneity
of Faults Using Repeating Earthquakes and Deformation
Data. Jiang, J., Taira, T.

77. luminating the Jericho Fault from A New Local Seismic
Network. Klinger, A. G., Kurzon, I.

78.STUDENT: Fault Network Geometry’s Control on
Earthquake Rupture Behavior. Lee, J., Tsai, V. C., Hirth,
G., Trugman, D. T., Chatterjee, A.
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Thursday, 2 May (continued)

79. STUDENT: Posterior Exploration of Bayesian Kinematic
Finite-Fault Earthquake Source Models. Viteri Lopez, J.,
Jiang, J.

80. STUDENT: Comparing Fault Zones that Host Induced and
Tectonic Earthquakes in Oklahoma and California. Neo,
J., Huang, Y., Gable, S.

81. STUDENT:
Directivity for Small-to-Moderate Earthquakes in
California. Patton, A., Trugman, D. T.

82. STUDENT: Lithospheric Structure of the Hispaniola and
Puerto Rico/Virgin Islands Microplates Using Teleseismic
and Local Data. Rosero Rueda, S., Pulliam, J., Huerfano,
V., Polanco Rivera, E., Leonel, J.

83.STUDENT: Investigation of Earthquake Nucleation
Processes: A Case Study of the 2019 Ridgecrest Earthquake
Sequence. Wang, Y., Lin, G., Fan, W.

84.New Zealand’s South Westland Alpine Fault: What’s
Down There and How Does It Make Earthquakes Stop?.
Warren-Smith, E., Townend, J., Lozos, J., Chamberlain,
C.J., Eberhart-Phillips, D.

85. Spatio-Temporal Slip Distributions of Deep Short-Term
Slow Slip Events in the Nankai Subduction Zone Using
Gnss, Tilt, and Strain Data. Yabe, S., Ochi, T., Matsumoto,
N., Matsuzawa, T.

Systematic Measurements of Rupture

Cordilleran Strike-Slip Faults as Seismogenic and
Seismological Features [Poster Session] (see page 1250).

86. STUDENT: Refining the Nature of Distributed and Localized
Slip-Partitioning of the Totschunda-Fairweather to
Denali Corridor Using Earthquake Relocations and Focal
Mechanisms. Biegel, K., Gosselin, J. M., Dettmer, J.,
Colpron, M., Enkelmann, E., et al.

87.Revisiting the Enigmatic Magnitude-7 Denali Fault
Earthquake of July 7, 1912. Tape, C., Lomax, A.

Seismic Monitoring, Modelling and Management Needed
for Geothermal Energy and Geologic Carbon Storage
[Poster Session] (see page 1397).

88. STUDENT: Applying Dynamic Fracture Propagation and
Activation Models to Microseismicity Generation in a
Geothermal Development Project at Blue Mountain,
Nevada. Awe, E.

89.End-to-End High-Quality Geophysics Workflow to
Analyze Das-Acquired Induced Seismicity. Calvez, J. L.,
Mizuno, T., Ay, E.

90. Application of State of Stress Analysis Tool (SoSAT) to
Estimate Risk of Induced Seismicity From CO2 Injections.
Saxena, S., Haagenson, R. ], Wang, W., Appriou, D,
Burghardt, J. A.

91. Toward Improving the Assessment of Induced
Earthquakes in the Rome Trough of West Virginia.
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Carpenter, S., Schmidt, J. P,, Hickman, J. B., Sparks, T. N.,
Greb, S., et al.

92. OhioNET: Reducing Risk from Induced Seismicity
Using Real-Time Seismic Monitoring for Regulation and
Mitigation in Ohio. Dade, S. L.

93. Automated Earthquake Detection and Location Applied
to Local-Scale Seismic Monitoring. Dzubay, A., Leifer, J.,
Stachnik, J., Friberg, P.

94. STUDENT: Using Deep Learning for High-Resolution
Fault Analysis and Stress Characterization at the Forge
Site, Utah. Mohammadi Ghanatghestani, A., Chen, X,,
Asirifi, R.

95. STUDENT: A Comparison of Machine Learning and Array-
Beamforming Methods in Detecting Microearthquakes
Near Cushing, Oklahoma, Using a Dense Nodal Array.
Chen, X,, Cheng, Y., Hoefer, B. A.

96.Innovative Use of Broadband Sensors for Carbon
Capture Utilization and Storage (“CCUS”) Monitoring
Applications. Lindsey, J. C., Watkiss, N., Hill, P., O’Neill,
J.

97.The Utah Frontier Observatory for Research in
Geothermal Energy: A Field Laboratory for Enhanced
Geothermal System (EGS) Development. Moore, J. N.,
McLennan, J., Pankow, K. L., Podgorney, R., Rutledge, J.,
etal

98. Microseismicity Observation and Structure
Characterization at Cape Modern, Utah. Nakata, N., Wu,
S., Hopp, C., Robertson, M., Jung, Y., et al.

99. Weak Soils, Active Faults, and the Inheritance of
Groningen Induced Seismicity: How to Proceed With
Safe Use of the Subsurface for the Energy Transition in
the Netherlands?. van der Wal, J. L. N., Muntendam-Bos,
A. G, Schouten, M. W.

100. Application of Static Stress Drops and Similarity of
Seismic Events Induced by Underground Fluid Injection
in Characterization of Seismogenic Zones on the Example
of The Geysers Geothermal Field. Staszek, M., Rudzinski,
L., Wiszniowski, J.

101.Mapping of the Seismic B-Value Before and After
Mine Collapse Main Shocks, Rudna Mine, SW Poland.
Sobiesiak, M. M., Staszek, M., Leptokaropoulos, K.,
Rudzinski, L.

102.Focal Mechanisms of Microseismicity at the Decatur,
Ilinois, CCS Site Inverted From Multiple Borehole
Seismic Arrays. Woo, J., Ting, C.

103. Microseismicity Moment Tensor Estimation Using
Surface and Downhole Geophone Arrays at Utah FORGE.
Wu, S., Nakata, N.

Splitting  Observed in the Geysers
Geothermal Field to Monitor the Spatiotemporal Crustal
Conditions. Yoshimitsu, N.

105.A Cost-Effective  GCS Monitoring Approach Using
Localized Seismic Waves. Zheng, Y., Sun, M., Huang, L.

104. Shear-wave
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106.A Risk-Based Adaptive Monitoring Planning Tool
Based on Elastic-Wave Sensitivities for Cost-Effective
Seismic Monitoring for Geologic Carbon Storage. Tian,
Y., Yang, X., Huang, L., Gao, K., Vasylkivska, V., et al.

3D Wavefield Simulations: From Seismic Imaging to
Ground Motion Modelling [Poster Session] (see page
1204).

107.A Detailed Analysis of Seismic Waves Amplification
for Basins Using 3D Seismic Simulations. Tian, Y., Tape,
C.

108.STUDENT: Estimating Ground Motion
Using Simulation-Based Estimates of Local Crustal
Seismic Response. Agrawal, H., McCloskey, J.

109.STUDENT: Effects of the Distribution of Ambient
Noise Sources in Subsurface Models Inverted From Noise
Correlations. Valero Cano, E., Fichtner, A., Peter, D., Mai,
P.M.

110.Southern Italy: An Intricate Litosphere. Casarotti,
E., Magnoni, E, Ciaccio, M., Di Stefano, R.

111.STUDENT:  Synthetic Anisotropic
Structures using Wavefield Simulations and Adjoint
Methods. Gupta, A., Chow, B., Tape, C.

112.STUDENT:  Analysing Alpine Fault Earthquakes
Through Ambient Seismic Noise. Juarez Garfias, I.,
Townend, J., Chamberlain, C., Holden, C.

113.Selection of a Starting Model for Adjoint Tomography
of the Pacific Northwest. Kehoe, H. L., Bozdag, E., Boyd,
O. S., Wirth, E., Stephenson, W. ], et al.

114.Rupture ~ Dynamics  and  Ground  Motions
Characteristics of the 2023 Tirkiye Mw 7.8 and Mw
7.6 Earthquake Doublet. Li, B., Palgunadi, K., Wu, B,
Suhendi, C., Zhou, Y., et al.

115.StupeNT: Lithospheric Structures of the Central
Cascadia Subduction Zone Resolved by Full-waveform
Inversion of Ambient Noise and Receiver Functions. Du,
N., Liu, Q.

116. Ambient Noise Attenuation and Differential Adjoint
Tomography Applied to the Hongkou Linear Array
Across the Longmenshan Fault Behind the 2008 M 7.9
Sichuan Earthquake. Liu, X., Li, H., Beroza, G. C., Yang,
L., Zhao, G.

117.STUDENT: Validating Tomographic Models of Alaska
Using 3D Wavefield Simulations. McPherson, A., Tape,
C., Onyango, E., Chow, B., Peter, D.

118.High-Resolution Surface Wave Tomography of the
Hayward Fault in the Berkeley Region Using Ambient
Noise Recorded by a Dense Nodal Array. Miao, W., Qiu,
H., Qin, L.

119. Computational Challenges of Large-Scale Numerical

Intensities

Inversions  for

Simulations and Full-Waveform Inversion Workflows.
Orsvuran, R., Nagaso, M., Wang, L., Peter, D., Bozdag, E.
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120.STUDENT: Homogenization of Sedimentary Basins
for the Simulation of Lithological Site Effects. Rapenne,
M., Cupillard, P, Gouache, C.

121.STUDENT: Rapid 3D Greens Functions Using
Reduced-Order Models of Physics-Based Seismic Wave
Propagation Simulations. Rekoske, J. M., May, D. A,
Gabriel, A. A.

122. Comparison of Fundamental Fault Greens Functions
(GFs) Computed Using Frequency-Wavenumber and
Finite-Difference (SW4) Techniques for 1D Velocity
Models. Saikia, C. K., Zhou, R., Modrak, R. T.

123.A Sparse Fault Parametrization for Large-scale
Ruptures Based on Moment Tensor Interpolation.
Thurin, J.

Advancements in Forensic Seismology and Explosion
Monitoring [Poster Session] (see page 1213).

124.Moment  Tensor  Estimation and  Uncertainty
Quantification (MTUQ). Thurin, J., Modrak, R,
McPherson, A., Rodriguez-Cardozo, F, Braunmiller, J., et
al.

125.Observations on Explosion-Triggered Seismic Events
via Fiber Optic Sensing at Small Scales. Beskardes, G. D.,
Young, B., Stanciu, C., Baker, M. G.

126.Leveraging Infrasound Signals for Integration of
Ground- and Space-Based Nuclear Explosion Monitoring
Capabilities. Blom, P. S., Bishop, ], Gammans, C.,
Carmichael, J. D., Delbridge, B., et al.

127.Influence of Local 3-D Structure at Degelen Test
Site on Short-Period Teleseismic P-Wave via Reciprocal
Hybrid Modeling. Burgos, G., Guillot, L.

128.Far-Field DAS Recordings of a Chemical Explosion.
St Clair, J. T., Chojnicki, K., Sprinkle, P,, Ely, J.

129.Capturing  the  Spatial
Observations in SW4 Simulations of the Dry Alluvium
Geology Experiment Series at the Nevada National
Security Site. Saxena, S., St Clair, J., Sprinkle, P., Chojnicki,
K., Knox, H,, et al.

130. Time-Variable
Seismic and Seismoacoustic Data at the Source Physics
Experiment Phase II: Dry Alluvium Geology. Darrh, A.,
Berg, E. M., Preston, L. A., Poppeliers, C.

131.Exploring Paired Neural Networks to Rapidly
Characterize Aftershock Events. Emry, E. L., Donohoe,
B., Tibi, R., Young, C. J., Ramos, M., et al.

132.A New Tool to Integrate Instrument Responses
From Seismological Databases Into Python Workflows.
Gammans, C., MacCarthy, J. K.

133. Ambient Seismic Noise Tomography of
Heterogeneous Geological Formations. Gochenour, J. A.,
Zeiler, C. P, Bilek, S., Luhmann, A. J.

Variation of  Seismic

Moment Tensor Inversion of
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Thursday, 2 May (continued)

Characterize
Subsurface Physical Parameters at Modeled Underground
Chemical Explosion Sources. Harding, J. L., Preston, L.
A., Eliassi, M., Gauvain, S. J.

135.Comparing Observed and Modelled Station Terms
from the Source Physics Experiments Phase 2 (Dry
Alluvium Geology) Explosions. Heyburn, R., Green, D.

136.Comparisons Between Geophone Array and DAS
Array Detections. Ichinose, G. A.

137.Explosion Source Analysis and Discrimination From
Regional Distance Seismic Observations. Kintner, J. A.,
Pippin, J., Alfaro-Diaz, R., Delbridge, B., Ammon, C. J.

138.Inferring the Focal Depths of Small Earthquakes
in Southern California Using Physics-Based Waveform
Features. Koper, K. D., Burlacu, R., Murray, R., Baker, B.,
Tibi, R, et al.

139.Providing Data for Nuclear Explosion Monitoring—
WENE Repository. Oancea, V., Kung, Y., Murphy, J. R,
Piraino, P. E.

140. Investigating ~ Shallow Subsurface Structure Near
Legacy Nuclear Test Sites Using Single Station HVSR.
Miller, D. J., Berg, E. M., Preston, L. A., Abbott, R. E.

141. Detecting Subsurface Mining Activity using Cross-
Correlation and Local Surface Arrays. Miller, D. J., Berg,
E. M., Marcillo, O., Chai, C., Cunningham, E., et al.

142.Investigation of Full
for Earthquakes and Announced Nuclear Tests at the
Punggye-Ri Test Site, DPRK. Ogden, C. S., Selby, N,
Heyburn, R., Nippress, S.

143.Relative  Source ~ Time  Function  Estimation,
Applications to the Source Physics Experiments. Pippin,
J. E., Kintner, J. A., Ammon, C. J.

144. Transportability of a Convolutional Neural Network
Seismic Denoising Model. Quinones, L. A., Tibi, R.

145.Gravity Mapping to Validate the Rock Valley
Geological Framework Model. Ranasinghe, N. R., Rowe,
C., Stanbury, C.

146. Observations of Epicentral Infrasound From Shallow
Low-Magnitude Earthquakes in the Permian Basin, West
Texas. Schaible, L., Dannemann Dugick, F.,, Bowman, D.
C., Savvaidis, A., McCabe, C.

147.STUDENT: Seismic Soundscape of the Parks Highway
Corridor, Central Alaska. Seppi, I., Tape, C., West, M.

148.Seismic ~ Data  Denoising ~ Using  Multi-Scale
Mathematical Morphological Filtering. Tibi, R.

149.Evaluation of Multiple-Event Location Methods
Using Ground-Truth and Synthetic Data. Tibuleac, I. M.,
Antolik, M. S., VanDeMark, T. E, Brumbaugh, D.

150. Moment Tensor Inversions for Rapid Seismic Source
Detection and Characterization of the North Korean
Nuclear Tests. Guilhem Trilla, A.

134.Using Deep Learning Models to

Moment Tensor Solutions

1174 Seismological Research Letters

151.Modeling the Ground Motions From Chemical
Explosions in Proximity of a Fault. Vorobiev, O. Y.,
Ezzedine, S. M.

152. Signal Ground  Truth

Infrasound Events. Dannemann Dugick, F, Wynn, N. R.

Arrival Databases  for

From Earthquake Recordings to Empirical Ground-
Motion Modelling [Poster Session] (see page 1292).

154. Frequency-Dependent ~ Transfer =~ Functions  for
Hydroseisms in Devils Hole. Bonner, J. L., Symons, N.,
Russell, C.

155.High Frequency Seismic Waves of Normal and Leaky
Modes Excited by Heavy Trains. Feng, X., Li, Z., Chen, X.

156.Progress on the Characterization of Epos-France
Accelerometric (Rap) and Broad-Band (Rlpb) Network
Station: Focus on Implemented Methodologies.
Hollender, F., Burlot, R., Rischette, P, Douste-Bacqué, L.,
Wathelet, M., et al.

157.STUDENT: Separation of Intrinsic and Scattering
Seismic Wave Attenuation in the Crust of Central and
South-Central Alaska. Mahanama, A., Cramer, C. H.,
Gabrielli, S., Akinci, A.

158.STUDENT: How Can Shaking Observations From
the MyShake Smartphone Platform Inform Free-Field
Ground Motion Residual Estimates?. Marcou, S., Allen,
R. M.

159.STUDENT: Estimating Hazard From Crustal Sources:
An Empirical Observation Approach. Martinez-
Jaramillo, D., Zaiiga Davila-Madrid, E, Kotha, S.

160. STUDENT: Multi-Resolution Basin Terms for Ground
Motion Models in Central and Eastern North America.
Meyer, E. H., Dioslaki, A., Nie, S., Zhan, W., Kaklamanos,
]., et al.

161.STupENT: The Effect of Short Wavelength Topography
on Seismic Recordings: Results of Experiments Conducted
on Kefalonia Island in Greece. Rischette, P., Hollender, E,
Theodoulidis, N., Roumelioti, Z., Perron, V., et al.

162.STUDENT: Geospatial Variable Based Site Terms for
Nonergodic Ground Motion Models. Roberts, M. E.,
Gaskins Baise, L., Kaklamanos, J., Zhan, W., Nie, S.

163.NGA-Subduction Region-Specific
Models Using Machine Learning Algorithms. Sedaghati,
F., Pezeshk, S.

164.Ground Motion Models Using Machine Learning
Techniques Based on the NGA-West2 Data. Sedaghati,
E., Pezeshk, S.

165.STUDENT: Developing a Hybrid Ground-Motion
Modeling Framework for the Himalayan Region of India.
Sharma, S.

166. Domain Confusion in Dispersions Picking Based
on Neural Network and the Learning Features From
Dispersion Spectrograms. Song, W., Chen, X.

Ground Motion
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167. Monitoring Temporal Velocity Variations of Shallow
Subsurface and Engineering Structures Using 6¢ Single-
Station Measurement. Yuan, S., Martin, E., Bernauer, E

Six Decades of Tsunami Science: From the Source of
the 1964 Tsunami to Modern Community Preparedness
[Poster Session] (see page 1416).

168.Depth Variation in Megathrust Rupture Leads to
Mature Tsunami Gap in Metropolitan Chile. Carvajal,
M., Cisternas, M., Wang, K., Moreno, M., Wesson, R. L.,
etal.

169.STUDENT: Constraining Offshore Coupling in the
1946 Tsunami Earthquake Rupture Area. Chavarria
Esquivel, N., Newman, A.

170.Efficient Forward Modelling of Tsunamis Using the
Spectral-Element Method. Gharti, H., Fitzgerald, J.

171.Adding Tsunami Observations and Modeling to the
USGS Finite Fault Modeling Procedure. Goldberg, D. E.,
Koch, P, Melgar, D., Hunsinger, H., Haynie, K.

172. The What, When and Whys of Alert Progression
During Tsunamigenic Events: A Simple Generative
Approach to Forecasting Decision Points and Developing
Heuristics. Heath, B., Ohlendorf, S., Kim, Y., Gridley, J.

173.Estimating Tsunami Vulnerability along Western
Coast of India. Jha, K.

174. Precise Point Positioning of Ships to Detect Tsunamis.
Manaster, A. E., Sheehan, A. E, Goldberg, D. E., Roth, E.
H., Barnhart, K. R.

175.Testing Crustal Fault Tsunami Sources in the Salish
Sea: Comparing Modeled Inundation With the Geologic
Record at Discovery Bay, WA. Wei, Y., Garrison-Laney,
C., Moore, C., Pells, C.

176.KOERI Activities in Tsunami Early Warning and
Risk Mitigation System in the Eastern Mediterranean and
Its Connected Seas. Ozener, H., Cambaz, M., Turhan, F,,
Giines, Y., Deniz Hisarly, P, et al.

177.Estimation of the Tsunami Hazard for the Bering and
Chukchi Seas Based on Numerical Modeling of Trans-
Oceanic and Local Tsunamis. Medvedeva, A. E., Fine, L
E., Medvedeyv, 1., Kulikov, E., Rabinovich, A. B., et al.

178.Real Time Tsunami Run-Up Estimation From Real
Time Finite Fault Models. Riquelme, S., Fuentes, M.

Volume 95 « Number 2B « April 2024 « www.srl-online.org

179.STUDENT: Measuring and Forecasting the Background
Open Ocean Tsunami Spectrum. Santellanes, S. R.,
Melgar, D.

180.The Role of Climate-Change Sea Level Rise
Exacerbating California’s Tsunami Hazards. Sepulveda,
I., Mosqueda, A.

181.In Search of the Missing Tsunami: Is There a Tsunami
Threat to Anchorage?. Suleimani, E., Salisbury, J. B,
Nicolsky, D., Picasso, A.

Applications and Discoveries in Cryoseismology Across
Spatial and Temporal Scales [Poster Session] (see page
1237).

182.STUDENT: Machine Learning for Icequake Detection
and Location Across the Eastern Shear Margin of Thwaites
Glacier, West Antarctica. Gonzalez, L. F.

183. Probabilistic Multiphysics Inference for Permafrost
Characterization and Earthquake  Site
Assessment. Gosselin, J. M., Dettmer, J., Shahsavari, P.

184.STUDENT: Bayesian Surface Wave Dispersion Data
Inversion of Glaciated Environments. Lanteri, A.,
Gebraad, L., Zunino, A., Keating, S., Klaasen, S., et al.

185. Unsupervised Detection
Glaciogenic Noise Sources in Greenland During Winter.
Maier, N.

186.STUDENT:  Microseismicity ~Catalog of Icequakes
Induced by Ocean Swell at the Ross Ice Shelf Ice-Front.
McGhee, E., Aster, R. C.

187. Distributed Acoustic Sensing Reveals What’s in Store
(Glacier). Olinger, S., Lipovsky, B., Denolle, M., Booth, A.

188. Array-based Characterization of Seismicity from a
Glacial Lake Outburst Flood. Sawi, T., Holtzman, B. K.,
Beaucé, E., Walter, E, Seydoux, L.

189.STUDENT: Controlled-Source Seismic Imaging of
Mcmurdo Ice Shelf Near Williams Airfield. Seldon, Y.,
Karplus, M. S.

190.STUDENT: Unsupervised Clustering of Cryoseismic
Events Recorded by Distributed Acoustic Sensing at
Rhonegletscher, Switzerland. Willis, R., Grimm, J.,
Stanek, E, Edme, P, Fichtner, A, et al.

Hazards

and Characterization of
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Friday, 3 May 2024—Oral Sessions

Presenting author is indicated in bold.

Time

Kenakatnu 6/Boardroom

Kahtnu 1

Kahtnu 2

Tikahtnu Ballroom A/B

8:00 AM

8:15 AM

8:30 AM

1176

Advancing Seismology with
Distributed Fiber Optic
Sensing (see page 1224).

Physics-Based Ground
Motion Modeling (see page
1377).

Seismoacoustic, Geodetic
and Other Geophysical
Investigations of Active
Volcanoes (see page 1402).

Structure and Behavior

of the Alaska-Aleutian
Subduction Zone (see page
1424).

High-Resolution Analysis

of Earthquake Sources and
Subsurface Structures Using
Downhole Optical Fiber
Crossing Active Fault. Ma, K.,
Liao, J., Hsiao, L.

Evaluation of Seismic
Community Velocity
Models With Simulations of
Small Earthquakes. Pinilla
Ramos, C., Ben-Zion,

Y., Abrahamson, N. A.,
Maechling, P. J., Callaghan,
S., et al.

STUDENT: Using Deep
Long-Period Earthquakes to
Constrain Magmatic Volatile
Transport at Mauna Kea.
Scholz, K. J., Thomas, A. M.,
Townsend, M. R.

InvITED: Forty-Five Years
of the Shumagin Gap: What
Recent Earthquakes Tell Us
About This Seismic Gap.
Herman, M. W,, Furlong, K.
P, Benz, H. M.

STUDENT: Dascore: A Python
Library for Distributed
Acoustic Sensing. Chambers,
D.J. A., Martin, E. R,, Jin, G.,
Tourei, A., Girard, A., et al.

Waveguide or Not? Expected
Ground Motions in the
Greater Los Angeles Area

From the ShakeOut scenario.

Yeh, T., Olsen, K. B.

Probing Magma Storage and
Transport Beneath Pahala,
Hawai‘i. Janiszewski, H. A.,
Bennington, N., Wight, J.,
Glasgow, M.

STUDENT: Putting the Pieces
Together: A Kinematic
Coseismic Model of the

Mw 7.2 Alaska Earthquake.
DeGrande, J., Crowell, B.

STUDENT: Characterizing
South Pole Firn Structure
With Fiber Optic Sensing.
Yang, Y., Zhan, Z., Reid-
McLaughlin, A., Biondj, E.,
Karrenbach, M., et al.

Effect of Soil Nonlinearity
on Physics-Based Ground
Motion Simulations. Zhang,
W.

Seismic Velocity Changes at
Mauna Loa Derived From
Seismicity Prior to and
During Its 2022 Eruption.
Hotovec-Ellis, A. J.

STUDENT: A Joint Coseismic
and Early Postseismic Study
of the 29 July 2021, Mw 8.2
Chignik Earthquake. Zhuo,
Z., Freymueller, J. T., Xiao, Z.,
Elliott, J., Grapenthin, R.

Seismological Research Letters
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Time Tikahtnu Ballroom C | Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
The 2024 End-to-End Understanding Anisotropy Across Tectonics and
Magnitude 7.5 Advancements in and Quantifying Scales (see page 1232). | Seismicity of Stable
Earthquake and Earthquake Early the Variability Continental Interiors
the Associated Warning Systems (see | in Earthquake (see page 1436).
Earthquake Swarm | page 1276). Source Parameter
Beneath the Measurements (see
Noto Peninsula, page 1448).
Central Japan
(See Supplemental
Material)
8:00 AM Exploring Five Years Estimating Seismic A Seismic View of the | Seismicity and
of Social Science and Attenuation, Site Stress Field. Delorey, Seismotectonics of the
Education Research Corrections and A.A. Basque-Cantabrian
for Shakealert, the Geometrical Spreading Zone and Adjacent
Earthquake Early From Large Seismic Areas of the Pyrenean-
Warning System for Catalogues Using Cantabrian Mountain
the West Coast of the Linearized Spectral Belt: New Data
United States. McBride, | Ratios and Regression From the Siscan and
S. K., de Groot, R. M., |Regularization Paths. Misterios Seismic
Sumy, D. E Lapins, S. Networks (2014-2020).
Olivar-Castaiio, A.,
Diaz-Gonzilez, A.,
Pulgar, J. A., Pedreira,
D., Gonzélez-Cortina,
], etal
8:15 Am STUDENT: The Extraction of Source STUDENT: Seismic The Earthquake Swarms
Development of a Real- | Parameters for French | Anisotropy and Stress- | of Eastern Maine and
Time Urban Earthquake | Seismicity Based on Field Variations Along | Nearby New Brunswick
Early Warning a Radiative Transfer the Dead Sea Fault Since 2006. Ebel, J. E.
System for Asset- Approach: Importance | Zone in Northern
Level Protection for for Attenuation and Site | Israel. Ben-Dor, G.
Increased Community | Corrections. Heller, G.,
Restoration. Marti, A. | Sebe, O., Margerin, L.,
T.J., Daiss, L., Marti, Traversa, P., Mayor, .,
J. R., Ventura, C. E,, et al.
Andjelic, D., et al.
8:30 AM What It Takes to A Joint Inversion STUDENT: Imaging STUDENT:
Implement Earthquake | Method for Computing | Los Angeles Basin via | Seismotectonic Studies
Early Warning in the Earthquake Stress Directional Dependent | of the Nubia Fault
Real World. Steele, W. | Drop With Spectra and | Rayleigh Wave System, Southwest
P, Lotto, G. Spectral Ratios. Guo, Ellipticity Using Data | Aswan Area, Egypt.
H., Thurber, C. H. From the Lab2022 Elsayed Mohamed, M.
Nodal Array. Gkogkas, | M., Abdallah Hamimi,
K., Lin, F, Clayton, R., |Z., Mohamed Moussa,
Villa, V., Ford, H., et al. | H.
Volume 95 « Number 2B « April 2024 « www.srl-online.org Seismological Research Letters 1177



Friday, 3 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
Advancing Seismology with | Physics-Based Ground Seismoacoustic, Geodetic Structure and Behavior
Distributed Fiber Optic Motion Modeling (contin- | and Other Geophysical of the Alaska-Aleutian
(continued) ued). (continued) Subduction (continued)
8:45 AM Assessing Distributed STUDENT: 3D 0-10 Hz STUDENT: A Catalog of Estimating Slip Models and
Acoustic Sensing (DAS) Physics-based Simulations Automated Focal Mechanisms | Ground Motion for the 1964
for Moonquake Detection. of the 2020 Magna, Utah for Microearthquakes at Mw 9.2 Alaska Earthquake.
Husker, A., Zhai, Q., Zhan, Earthquake Sequence. Xu, K., | Axial Seamount Based on Thurin, J., Thio, H. K., Tape,
Z., Biondi, E., Yin, J., et al. Olsen, K. B. Waveform Cross-Correlation. | C.
Zhang, M., Wilcock, W,,
Waldhauser, E, Wang, K.,
Schaff, D, et al.
9:00 AM INVITED: Rupture Imaging of | Spe Rock-Valley-Direct- STUDENT: The Influence of Earthquake Location
Firn Quakes with Distributed | Comparison Chemical Multiple Scattered Waves Improvements for the
Acoustic Sensing. Li, J., Explosions Near-Field 3-D on the Spectral Stability of Aleutian-Alaska Subduction
Yang, Y., Biondi, E., Reid- Ground Motion Simulations | Volcanic Tremors. Bracale, Zone by Using Waveform
McLaughlin, A., Aster, R. C., |and Predictions. Ezzedine, S. | M., Campillo, M., Shapiro, N., | Cross-Correlation Data. Lin,
etal M., Vorobiey, O. Brossier, R., Melnik, O. G.
9:15-10:30 AM Poster Break
Advancing Seismology with | Physics-Based Ground Seismoacoustic, Geodetic Structure and Behavior
Distributed Fiber Optic Motion Modeling (see page |and Other Geophysical of the Alaska-Aleutian
Sensing (see page 1224). 1377). Investigations of Active Subduction Zone (see page
Volcanoes (see page 1402). | 1424).
10:30 AM SUBMERSE Project Paves STUDENT: Modeling Local Infrasound Monitoring | Upper Plate Stress in the
the Way for Continuous Topography and Fault of Lava Eruptions at Alaskan Continental Crust:
Fiber-optic Monitoring in Geometry Effects on Nyiragongo Volcano (d.r. Spooky Interactions at
the Oceans with Submarine | Earthquake Ruptures and Congo) Using Urban and a Variety of Distances.
Telecommunications Cables. | Ground Motions Along Near-Source Stations. Levandowski, W., Coulter, C.
Tilmann, F., Atherton, C., Double Compressional Bends. | Barriére, J., Oth, A., dOreye,
Kvatadze, R., Asero, C., Madera, N., Lozos, J. N., Subira, J., Smittarello, D.,
Evangelidis, C., et al. etal.
1178 Seismological Research Letters www.srl-online.org « Volume 95 « Number2B « April 2024



Time Tikahtnu Ballroom C | Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughneng’ 4 Tubughnenq’ 5
The 2024 End-to-End Understanding and Anisotropy Across Tectonics and
Magnitude 7.5 Advancements in Quantifying the (con- | Scales (continued) Seismicity of Stable
(continued) (continued) tinued) (continued)
8:45 AM From Shakealert to STUDENT: Earthquake | INVITED: Anisotropy STUDENT: Focal
Post-Earthquake Source Parameter in Flowing Firn and Mechanism Analysis
Assessment— Analysis Using Ice: Insights from of the 2019 Mw 4.9
Improving Situation Peak Narrow Band Ambient Noise and Wang Nuea Earthquake
Awareness of Building | Displacement Active Source Studies in | and Its Implication
Managers and Amplitudes. Knudson, | Antarctica. Chaput, J., |for Seismotectonics.
Occupants. Parrott, B., | T., Ellsworth, W. L., Aster, R. C., Karplus, M. | Chansom, C.,
Franke, M., Skolnik, D. | Beroza, G. C., Shaw, S., Nakata, N. Jitmahantakul, S.,
B.E. Shengji, W.
9:00 AM The Ojai California Three Years of the Broadband Rayleigh Middle Crustal
Earthquake of August | International SCEC/ and Love Wave Phase | Earthquakes and
20, 2023: Earthquake USGS Community Velocity Maps Based on | Neotectonics in the
Early Warning Stress Drop Validation | Double-Beamforming | Western East Sea (Sea
Performance and Alert | Study: What Have We | of Ambient Noise of Japan). Hong, T.,
Recipient Response Achieved and Where Cross-Correlations. Park, S., Lee, J., Lee, J.,
in the m5.1 Event. Next. Abercrombie, R. | Yang, Y., Zhao, K,, Kim, B.
Goltz, J. D., Wald, D. ], | E., Baltay, A. S., Chu, S., | Luo, Y.
McBride, S. K., Reddy, | Taira, T.
E., Quitoriano, V., et al.
9:15-10:30 AM Poster Break
The 2024 End-to-End Understanding Anisotropy Across Tectonics and
Magnitude 7.5 Advancements in and Quantifying Scales (see page 1232). | Seismicity of Stable
Earthquake and Earthquake Early the Variability Continental Interiors
the Associated Warning Systems -IV | in Earthquake (see page 1436).
Earthquake Swarm | (see page 1276). Source Parameter
Beneath the Measurements (see
Noto Peninsula, page 1448).
Central Japan
(See Supplemental
Material)
10:30 AM High-Rate Real-Time | INVITED: STUDENT: STUDENT: Flow in Seismicity and
Gnss Installation and Understanding the the Mantle Beneath Structure of SW
Data Acquisition at Contribution of Site Eritrea and Yemen: Australia via the SWAN
the Alaska Earthquake | Effects to Variability Evidence From Seismic |and Western Australia
Center. Paris, G., in Microearthquake Anisotropy. Gauntlett, | Seismic Networks.
Holtkamp, S., Khan, S., | Source Parameter M. Z., Kendall, J., Pickle, R., Zhang, P,
Underwood, L., Farrell, | Measurements Using Hudson, T., Hammond, | Mousavi, S., Yuan, H.,
A, etal a Large, Dense Array J. O.S., Goitom, B., Murdie, R., et al.
in Oklahoma. Chang, |etal
H., Abercrombie, R.
E., Nakata, N., Qiu, H.,
Zhang, Z., et al.
Volume 95 « Number 2B « April 2024 « www.srl-online.org Seismological Research Letters 1179



Friday, 3 May (continued)

Time

Kenakatnu 6/Boardroom

Kahtnu 1

Kahtnu 2

Tikahtnu Ballroom A/B

10:45 AM

11:00 AM

11:15 AM

11:30 AM

11:45 AM—-
2:00 pM

1180

Advancing Seismology with
Distributed Fiber Optic

(continued)

Physics-Based Ground
Motion Modeling (contin-
ued).

Seismoacoustic, Geodetic
and Other Geophysical

(continued)

Structure and Behavior
of the Alaska-Aleutian

Subduction (continued)

Monitoring Soil Moisture
With Distributed Acoustic
Sensing in the Agricultural
Setting. Shi, Q., Collins, J.,
Denolle, M., Feng, K., Jeffery,
S.,etal

STUDENT: The Effects of
Surface Topography and
Basin Layering on the
Earthquake Ground Motion
Intensities in Intermontane-
Basin Settings. Agrawal, H.,
Naylor, M.

Here Comes the Boom!
Tracking Audible Acoustics
Across Aotearoa New Zealand
From the 2022 Eruption of
Hunga Volcano. Lamb, O.,
Clive, M., Lawson, R., Potter,
S., Kilgour, G, et al.

STUDENT: A Chicken and
Egg Dilemma: Forearc Strain
Field and Seismic Behavior
in the Andreanof Segment.
Cortés Rivas, V., Shillington,
D. ], Lizarralde, D., Mark, H.,
Boston, B.

Spatio-Temporal Fidelity of
DAS Arrays to Compression
Seismic Signals: Impacts on
Real-Time Source Estimates.
Salaree, A., Miao, Y., Spica,
Z., Nishida, K., Yamada, T,
etal

Analysis of Anomalously
Large High-Frequency
Amplification in Chugiak,
Ak, From the 2018 Anchorage
Earthquake and Aftershocks.
Yeh, T., Olsen, K. B., Steidl, J.
H., Haeussler, P. J.

Internal Gravity Waves
During the 2023 Eruption of
Shishaldin Volcano, Alaska.
Haney, M. M,, Fee, D., Lyons,
1. 7.

STUDENT: Structural and
Compositional Controls on
Megathrust Slip Behavior
Inferred From a 3D, Crustal-
Scale, P-Wave Velocity Model
of the Alaska Subduction
Zone Spanning the Incoming
and Overriding Plates.
Acquisto, T. M., Bécel, A.,

Canales, J., Beauce, E.

STUDENT: Understanding
the Rupture Process of the
Mw 7.6 2022 Michoacén
Earthquake With Distributed
Acoustic Sensing. Miao, Y.,

Huang, Y., Neo, ], Spica, Z.

Findings from a Decade of
Ground Motion Simulation
Validation Research and a
Path Forward. Rezaeian,
S., Stewart, J. P, Luco, N.,
Goulet, C.

Seismic and Infrasound
Signals from the 2023
Shishaldin Volcano, Alaska
Eruption. Fee, D., Haney, M.
M., Tan, D.

A Late Miocene to Pliocene
Increase in Soft-Sediment
Deformation in Cook Inlet
Nonmarine Forearc Basin
Strata—potential Evidence
for Larger Magnitude
Earthquakes Associated With
Increased Sedimentation in
the Alaska Trench. Wartes,
M. A,, LePain, D. L., Stanley,
R. G., Helmold, K. P, Gillis,
R.J.

INvITED: Distributed
Environmental Sensing Using
Trans-Oceanic Subsea Cables.
Mazur, M., Fontaine, N. K,
Keheller, M., Kamalov, V., Ryf,
R, etal

Correlated Noise in Source
Time Functions: A Method
to Generate Realistic High
Frequency Earthquake
Sources. Castro-Cruz, D.,
Aquib, T. T., Vyas, J. J., Mai,
P.P. M.

A Seismic Sequence
Capturing Magmatic Fluid
Ascent and Phreatomagmatic
Eruptions at Semisopochnoi
Volcano, Alaska. Lyons, J. J.,
Tan, D., Hotovec-Ellis, A.,
Lopez, T., Grapenthin, R.,
etal

STUDENT: Variations in the
Alaska-Aleutian Subduction
Megathrust Properties Along
Strike Using Several Seismic
Imaging Techniques. Daly, K.
A., Abers, G. A, Mann, M. E.,
Pang, G., Kim, D.

Lunch Break
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Time Tikahtnu Ballroom C | Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughneng’ 4 Tubughnenq’ 5
The 2024 End-to-End Understanding and Anisotropy Across Tectonics and
Magnitude 7.5 Advancements in Quantifying the (con- | Scales (continued) Seismicity of Stable
(continued) (continued) tinued) (continued)
10:45 AM The Potential Demystifying INVITED: Modeling Recurrent Large
Contribution of Real- | Earthquake Stress Drop | Layered Anisotropy in | Intraplate Earthquakes
Time Distributed Slip | Discrepancies Using the Alaska-Aleutians on the Jindabyne
Models to Subduction | Synthetic Source Time | Subduction Zone. Thrust, Southeast
Zone Earthquake Early | Functions. Neely, J. S., | Birkey, A., Lynner, C. | Highlands, Australia.
Warning in the Context | Park, S., Baltay, A. S. Griffin, J. D., Clark, D.
of Ground Motion J., Kemp, J., Stirling, M.
Thresholds and Alerting W,, King, T., et al.
Strategy. Murray, J. R.
11:00 AM STuDENT: Toward Variable High Depth-Dependent Seismic Evidence
Earthquake Early Frequency Radiation Seismic Azimuthal of Crustal
Warning in Alaska. From Complex Anisotropy Beneath the | Modifications Below
Fozkos, A., West, Laboratory Ruptures Aleutian Subduction the North American
M., Ruppert, N, Due to a Normal Stress | Zone and the Juan De Midcontinent. Yang, X.,
Grapenthin, R., Bump. Cebry, S. B. L., | Fuca-Gorda Plates. Liu, | Stevens Goddard, A.,
Parcheta, C., et al. McLaskey, G. C. C., Becker, T., Wu, M., |Liu, L., Ridgway, K. D,,
Sheehan, A., Ritzwoller, | Schmitt, D. R., et al.
M.
11:15 AM Application of the INVITED: Source Exploring Mantle STUDENT: Crustal
Support Vector Parameter Scaling Dynamics of the Thickness and Radial
Machine Classifier in Relations for Shallow Cascadia Subduction Anisotropy Below
Earthquake Magnitude | Crustal Earthquake System Through the North American
Estimation. Zaicenco, | with a Simple Anisotropic Midcontinent. Li, H.,
A. G., Weir-Jones, I. Heterogeneous Source | Tomography With Yang, X., Herr, B,, Liu,
Model. Shimmoto, S. | Transdimensional L., Stevens Goddard,
Inference Methods. A etal
VanderBeek, B. P., Del
Piccolo, G., Faccenda,
M.
11:30 AM STUDENT: Enhancing | Reducing the Segregated Melts Below | Lithospheric Layering
Offshore Earthquake Uncertainty of Stress- | the 660 in the Central | and Seismic Activity of
Early Warning with Drops. Kurzon, I., Pacific: Implications the British Isles. Levin,
a Submarine DAS Lyakhovsky, V., Sagy, A. | on Water Transport V., Lebedey, S.
Array in Monterey Bay, in Mantle Upwellings.
California. Gou, Y., Deng, K., Song, T.
Allen, R. M., Zhu, W.,
Chen, L., Taira, T,, et al.
;135 ;\MM_ Lunch Break
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Friday, 3 May (continued)

Time

Kenakatnu 6/Boardroom

Kahtnu 1

Kahtnu 2

Tikahtnu Ballroom A/B

2:00 pM

2:15 pm

2:30 Pm

2:45 Pm

1182

Advancing Seismology with
Distributed Fiber Optic
Sensing (see page 1224).

Assessing Seismic Hazard
for Critical Facilities and
Infrastructure—Insights and

Challenges (see page 1239).

Seismoacoustic, Geodetic
and Other Geophysical
Investigations of Active

Volcanoes (see page 1402).

Structure and Behavior

of the Alaska-Aleutian
Subduction Zone (see page
1424).

Enhancing Seismic
Monitoring in Cook Inlet,
Alaska: Integration of
Distributed Acoustic Sensing
with the Existing Seismic
Network for Advanced
Earthquake Denoising,
Detection and Location.

Shi, Q., Ni, Y., Denolle, M.,
Williams, E. E.

INvITED: Challenges in
Site-Specific Seismic Hazard
Analyses for Mine Tailings
Storage Facilities in South
America. Wong, 1., Gray, B,
Givler, R., Wu, Q,, Darragh,
R. B, etal

INVITED: STUDENT:
Investigation of Tremor and
Explosion Sequences from
the 2021-2022 Eruption of
Pavlof Volcano, Alaska using
Deep Learning. Tan, D., Fee,
D., Girona, T.,, Haney, M. M.,
Witsil, A., et al.

Implications of Yakutat
Oceanic Plateau Buoyancy
Versus Variable Interface
Coupling on Deformation

in South-Central Alaska.
Haynie, K. L., Jadamec, M. A.

On DAS Recorded Strain
Amplitude. Forbriger, T.,
Karamzadeh, N., Azzola,
J.» Widmer-Schnidrig, R.,
Gaucher, E., Rietbrock, A.
et al.

Landfill Design Ground
Motion at the Paducah

Gaseous Diffusion Plant
(Central United States).
Wang, Z., Carpenter, N.

Unique Seismic and

Eruption Precursors to the
1996 Magmatic Eruptions

of Popocatépetl: Coupled

and Fluidized Bed Events.
McCausland, W., Caballero
Jimenez, G. V., Guevara Ortiz,
E., Trujillo Castrillon, N.,
Valdés Gonzélez, C. M., et al.

Controls on Bending-Related
Faulting Offshore of the
Alaska Peninsula. Clarke, J.,
Shillington, D. J., Regalla, C.,
Gaherty, J., Estep, J., et al.

Evaluation of Passive Source
DAS Methods on the Source
Physics Experiment (SPE)
Phase II. Porritt, R., Stanciu,
A. C., Abbott, R. E., Luckie,
T. W.

Characterizing Uncertainty
in the Canadian National
Seismic Hazard Model. Kolaj,
M., Adams, J.

Constraining Links Between
Seismicity and Eruptive
Processes for the December
2018 Flank Eruption at Mt
Etna. Eyles, J., Frank, W. B.,
Poli, P.

STUDENT: Outer-Rise
Earthquakes and Their
Contribution to Tsunami
Hazards Across the Alaska
Subduction Zone. Matulka,
P., Wiens, D., Li, Z., Abers, G.,
Ruppert, N., et al.

STUDENT: Lossy Compression
and Reconstruction of
Distributed Acoustic Sensing
Data Using Deep Learning.
Ni, Y., Denolle, M. A,
Lipovsky, B., Shi, Q., Pan, S.,
etal.

Importance of Site-Specific
Ground Motion Data for
Critical Facilities. Hassani,
B., Yan, L.

Tracking Seismicity in an
Underfunded Institution:
The Case of La Soufriére St
Vincent Volcanic Eruption
2020-2021. Contreras-
Arratia, R.

High-Resolution Rayleigh-
Wave Tomography
Constraints on Hydration

in the Incoming Plate Along
the Alaska Subduction Zone.
Yakubu, T., Gaherty, J.,
Shillington, D.
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Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
ESC-SSA Joint End-to-End Understanding Advances in Tectonics and
Session: Climate Advancements in and Quantifying Operational and Seismicity of Stable
Change and Earthquake Early the Variability Research Analysis of | Continental Interiors
Environmental Warning Systems (see | in Earthquake Earthquake Swarms | (see page 1436).
Seismology (see page | page 1276). Source Parameter (see page 1220).
1284). Measurements (see
page 1448).
2:00 PM Multi-Decadal STUDENT: Improvement | Constraining Source | STUDENT: Seismic Complex and
Analysis of the Global | in Magnitude Estimation | Parameters of Seismic | Clusters as Markers Contrasting Temporal
Microseism in Climate | Performance with a Events Generated of Crustal Stability. Patterns of Large
Context. Aster, R. C. | Combined PGD-PGV by Circular Gouge Zaccagnino, D., Intraplate and
Scaling Law for the Patches on 4-meter- Telesca, L., Doglioni, | Interplate Earthquakes.
G-Fast Earthquake long Laboratory Fault. |C. Liu, M., Chen, Y., Jin,
Early Warning Module. | Okubo, K., Yamashita, X, Luo, G.
DeGrande, J., Crowell, |E, Fukuyama, E.
B.
2:15pMm STUDENT: Seismic Finite-Fault Rupture Constraining the Investigating Slow Use of Seismometers in
Imprints of a Detector (FinDer) Rupture Extent of Slip Transients and Studies of Precariously
Hurricane Landfall: for Earthquake Early Mw 6--7 Intraslab Earthquake Swarms on | Balanced Rocks
Deciphering the Warning and Rapid Earthquakes Using the Blanco Transform | (PBRs) in the Eastern
Atmosphere-Generated | Impact Estimates: Recent | Geodetic Data: The Fault With Obs Data | U.S. Pratt, T. L.,
Signals From Large- Developments using 110 Km Deep 2020 Mining. Journeau, C., | McPhillips, D., Stirling,
Eddy Simulation of Large International Calama Earthquake, | Thomas, A. M., Hirao, | M., Figueiredo, P,
Turbulence. Ji, Q., Earthquakes. Bose, M., Northern Chile. Craig, | B., Toomey, D. R,, Lindberg, N. S.
Dunham, E. M,, Dey, I. | Andrews, ], Saunders, J., |T.J., Liu, F, Ebmeier, |Hooft, E. E. E,, et al.
Massin, E, Ceylan, S., et al. | S., Elliott, .
2:30 M How Fast, How Deep, | Generalized Neural Uncertainty Estimates | Distant Seismic Identifying Probable
and How Much? — Networks for Universal | for Moment Tensors | Monitoring of a Fault Planes in Stable
Rapid Assessment Real-Time Earthquake |and Quantities Derived | Volcanic Earthquake Continental Regions
of Groundwater Early Warning. Zhang, | From Them From Swarm Near the Manu‘a | of Canada for Use in
Recharge From 2023 X., Zhang, M. Comparison of Global | Islands, American Hazard Assessment.
California Storms Catalogs. Rosler, B., Samoa, with Deep- Bent, A. L.
With Seismic Sensing. Stein, S., Spencer, B. learning and Template-
Mao, S., Beroza, G. C,, D., Ringler, A., Vackat, | matching Event
Ellsworth, W. L. ]. Detection. Yoon, C.,
Skoumal, R. J., Michael,
A.].,Downs, D. T,
Deligne, N. L, et al.
2:45 pM Monitoring STUDENT: Investigating | Regional Moment Improving Template INVITED: A Machine
Groundwater Seismic Site Tensor Estimation Matching Detections | Learning Re-Analysis
Dynamics at Lyon Amplification for With 3D Velocity Using a Convolutional | of Seismic Archives
Water Catchment Improved Earthquake Models—Application | Neural Network. in the Northeastern
Using Seismic Early Warning in and Assessment to Jozinovi¢, D., Toledo, | U.S.: Implications for
Attenuation Variations | Canada. Pietroniro, the 2017 Hojedk, T, Simon, V., Kraft, T. | the Nature of Active
From Train Signals. E., Perry, H, Crane, S., | Iran Sequence. Faults and Faulting.
Pinzon Rincon, L., Audet, P. Rodriguez Cardozo, Beauce, E., Wang, K.,
Nziengui B4, D., F. R., Braunmiller, J., Waldhauser, F., Schaff,
Mordret, A., Brenguier, Ghods, A., Sawade, L., D, Kim, W.
F., Coutant, O. Orsvuran, R, et al.
Volume 95 « Number 2B « April 2024 « www.srl-online.org Seismological Research Letters 1183




Friday, 3 May (continued)

Time

Kenakatnu 6/Boardroom

Kahtnu 1

Kahtnu 2

Tikahtnu Ballroom A/B

3:00 pM

3:15-4:30 M

Time

Advancing Seismology with
Distributed Fiber Optic

(continued)

Assessing Seismic Hazard
for Critical Facilities (con-

tinued)

Seismoacoustic, Geodetic
and Other Geophysical

(continued)

Structure and Behavior
of the Alaska-Aleutian

Subduction (continued)

Exploring Urban Distributed
Acoustic Sensing Datasets
With Scattering Networks.
Viens, L., Seydoux, L.,
Delbridge, B. G.

STUDENT: Site-Response
Assessment Using Empirical
Techniques for Nuclear Sites
in South-Eastern France:
Comparisons With Ssr

and Numerical Simulation
Estimates. Buscetti, M.,
Traversa, P,, Hollender, E,

Perron, V., Moczo, P, et al.

InviTED: Understanding
Volcanic Tremors Based on
Seismic Network Analysis.
Shapiro, N. M., Journeau,
C., Soubestre, J., Barajas, A.,
Seydoux, L., et al.

STUDENT: Slab Dehydration
Linked to Great Earthquake
Rupture Barriers Along the
Alaska Peninsula. Moser, L.,
Canales, J., Bécel, A.

Poster Break

Kenakatnu 6/Boardroom

Kahtnu 1

Kahtnu 2

Tikahtnu Ballroom A/B

4:30 PM

4:45 pm

5:00 pM

1184

From Geodynamics to
Earthquake Rupture, Models
That Cross Time- and
Length-Scales (see page
1308).

Assessing Seismic Hazard
for Critical Facilities and
Infrastructure—Insights and
Challenges (see page 1239).

Machine Learning for Full
Waveform Inversion: From
Hybrid to End-to-End
Approaches (see page 1342).

Structure and Behavior

of the Alaska-Aleutian
Subduction Zone (see page
1424).

InvITED: Linking
Geodynamic-Seismic Cycling
Models With Earthquake
Dynamic Rupture Models:

5 Choices to Consider.
Madden, E. H., van Dinther,
Y., Gabriel, A. A, Ulrich, T.,
van Zelst, I.

INVITED: Issues in the
Selection of Design Values
for Surface Fault Rupture
for Critical Facilities
Using Probabilistic Fault
Displacement Hazard

Analysis. Abrahamson, N. A.

INVITED: Advancing Seismic
Full Waveform Inversion: A
Hybrid Approach of Machine
Learning and Physical Models
for Improved Generalizability
and Efficiency. Lin, Y.

Seismic Structure of Arc
Crust in the Andreanof
Segment of the Aleutian Arc
from Wide-angle Refraction
Data. Mark, H. E,, Lizarralde,
D., Shillington, D., Cortés
Rivas, V.

Using a Multi-Cycle,
Physics-Based Earthquake
Simulator to Explore Rupture
Connectivity for Seismic
Hazard: The Aotearoa New
Zealand Example. Howell,
A., Penney, C., McLennan,
T., Seebeck, H., Williams, C.
A etal

Exposure of Australia’s
Infrastructure to Ground
Surface Rupture Hazard.
Quigley, M., Werner, T.,
Yang, H.

STUDENT: Ambient Noise Full
Waveform Inversion With
Neural Operators. Zou, C.,
Azizzadenesheli, K., Ross, Z.
E., Clayton, R.

STUDENT: Along-strike
Variations in Sub-arc Melting
Beneath the Alaska Peninsula
Revealed by Body Wave
Attenuation. Zhang, Z., Wei,
S.S.

INVITED: Bridging the Gap
Between Millions of Years
and Milliseconds in Visco-
Elasto-Plastic Subduction
Earthquake Sequence Models.
Koelzer, A. J., de Vos, M.,
Gerya, T., van Dinther, Y.

Studies of Fragile Geologic
Features in Central New
England, USA, and
Northeastern New Zealand.
Stirling, M. W,, Pratt, T. L.

Application of TCN, UMAP,
and XGBoost to Pgand Lg
Wave Amplitude to Identify
Mining vs. Non Mining and
Deep vs. Shallow Events.
Goddard, K., Saikia, C. K.,
Stanley, J., Patrick, T., Zhou,
R, etal.

STUDENT: A Possible Slab
Window Along the Alaska
Subduction Zone Imaged by
Full Wave Ambient Noise
Tomography. Sassard, V.,
Yang, X., Liu, L., Elliott, J.
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Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F | Tubughnenq’ 3 Tubughnenq’ 4 Tubughnenq’ 5
ESC-SSA Joint End-to-End Understanding and Advances in Tectonics and
Session: Climate Advancements (contin- | Quantifying (contin- | Operational (contin- | Seismicity (contin-
Change (continued) ued) ued) ued) ued)

3:00 PM Merits of Installing Predicting Ground Quantifying the Effect | INVITED: STUDENT: Active Seismicity
Environmental Sensors | Motion Waveforms of 3D Wavespeed Automated Detection | Around a Cretaceous
at Seismic Stations. for Earthquake Early Models on Moment and Characterization | Magmatic Intrusion in
Tanimoto, T. Warning Using Tensors Using of Swarms and Monchique, SW Iberia.

Convolutional Long Synthetic Data in the | Mainshock-Aftershock | Neres, M., Cunha, G.,
Expressive Memory Middle East. Doody, | Sequences in Southern | Custddio, S., Soares,
Models. Lyu, D., Nakata, | C., Chiang, A., Mexico. Ventura- A., Vales, D., et al.
R., Erichson, B. N, Simmons, N., Rodgers, | Valentin, W. A.,
Nakata, N., Ren, P, etal. | A. Brudzinski, M. R.,

Bennett, A., Khalkhali,

M., Coker, S.

3:15- 4:30 Pm Poster Break

Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F Tubughnengq’ 4 Tubughneng’ 5
ESC-SSA Joint Session: End-to-End Advancements | Advances in Operational Tectonics and Seismicity of
Climate Change and in Earthquake Early and Research Analysis of Stable Continental Interiors
Environmental Seismology | Warning Systems (see page | Earthquake Swarms -II (see | (see page 1436).

(see page 1284). 1276). page 1220).

4:30 PM INvITED: Leveraging Engineering Earthquake Early | Seismological Study of the INVITED: Amplification and
Distributed Fiber Optic Warning. Galasso, C. West Bohemia/Vogtland Attenuation: Putting the
Sensing for Year-Round Swarm Region With Puzzle Together for Ground
Observation of Sea Ice and Waveform and Catalog Motions in the Atlantic and
Submarine Permafrost: Data. Olivar-Castaiio, A., Gulf Coastal Plains. Cabas,
Successes and Lessons Bityiikakpinar, P., Ohrnberger, | A., Gann-Phillips, C., Ji, C.
Learned From the Beaufort M., Dahm, T., Doubravova,

Sea, Alaska. Baker, M. G., ], etal
Stanciu, C., Abbott, R. E.,
Frederick, J. M.

4:45 pm STUDENT: Storms, Sea Ice, STUDENT: Toward Earthquake | Systematic Measurements The 1886 Charleston, South
and Microseismic Noise in Early Warning in Nevada. of Parameters During Carolina, Earthquake: Source
Alaska. John, S., West, M. Kinkel, D., Trugman, D. Earthquake Swarms. Properties and Ground

McNutt, S. R., Thompson, Motions. Hough, S. E.,
G., Braunmiller, J., Rodriguez | Bilham, R.
Cardozo, E, Holtkamp, S.

5:00 PM Correlation of Environmental | Evaluation of the Ocean InvITED: Earthquake Swarms | Reactivated Paleozoic and
Factors With Seismic Records | Networks Canada Earthquake | as a Window to Characterize | Mesozoic Basement Faults
on the Alaska Geophysical Early Warning System: Transient Processes. Chen, in the Charleston, South
Network. Heslop, J., Murphy, | Magnitude Estimation and X., Jiang, J., Sagae, K., Uchide, | Carolina, Seismic Zone. Shah,
N., West, M., Parcheta, C., Site Condition. Babaie T. A.K., Pratt, T. L.

Ruppert, N, et al. Mahani, A.

Volume 95 «
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Friday, 3 May (continued)

Time Kenakatnu 6/Boardroom Kahtnu 1 Kahtnu 2 Tikahtnu Ballroom A/B
From Geodynamics to Assessing Seismic Hazard Machine Learning for Full | Structure and Behavior
Earthquake Rupture, Models | for Critical Facilities (con- | Waveform Inversion: From | of the Alaska-Aleutian
(continued) tinued) Hybrid (continued) Subduction (continued)
5:15 PM STUupENT: Fully Dynamic Fault-Displacement Models | Scaling Up Large Fourier The Structure of the Alaskan
Earthquake Cycle Modeling | for Aggregate, Principal, and | Neural Operator Training Mantle: A Full Waveform
to Explore Interactions Distributed Displacements. | in 3D Seismic Waveform Inversion Approach. Frost,
Between Large Earthquakes Lavrentiadis, G., Modeling. Kong, Q., Matzel, |D. A., Romanowicz, B.,
and Slow Slip Events on Abrahamson, N. A. E., Zou, C,, Choi, Y., Ross, Z., | Adourian, S.
Heterogeneous Faults. Tang, etal.
Z., Duan, B,, Meng, Q.
5:30 PM STUDENT: Insights Into Looking for kappa in the INVITED: Physics-Informed | Upper Mantle Velocity
Fault Interactions in US and the UK Using Noise | Deep Generative Models to | Structure and Anisotropy
Central New Zealand Using | Modeling. Ktenidou, O.J., Quantify Uncertainties in the | of the Alaskan Subduction
Paleoearthquake Records Pikoulis, E. V., Darragh, R. B., | Geophysical Full-Waveform | Zone from Surface Wave
and Earthquake Simulators. Silva, W. J., Aldama-Bustos, Inversion. Elmeliegy, A. Tomography. Adams, A.,
Humphrey, J. A., Howell, G. M., Dhara, A., Sen, M. K., Ramirez, C., Wen, J., Leclerc,
A, Penney, C., Nicol, A., Harding, J. L., Yoon, H. P
Litchfield, N., et al.

Poster Sessions

The 2024 Magnitude 7.5 Earthquake and the Associated
Earthquake Swarm Beneath the Noto Peninsula, Central
Japan (See Supplemental Material)

Advancing Seismology with Distributed Fiber Optic
Sensing (see page 1228).

1. Matched-Filter Earthquake Detection Applied to City-
Scale DAS Fibre-Optic Systems in Aotearoa New Zealand:
What More Can We Detect?. Chamberlain, C. J., McNab,
A, Lindsey, N., Townend, J., can Wijk, K.

2. STUDENT: Using AIS Data to Determine the Location of
Ocean Bottom Fiber Optic Cables. Collares, M. P., Spica,
Z., Viens, L.

3. Near-Source T-Wave Observations in the North Atlantic
Using Distributed Acoustic Sensing. Schlaphorst, D,
Loureiro, A., Matias, L., Custddio, S., Corela, C., et al.

4. STUDENT: Geolocalization and Preliminary Surface
Signals of Cascadia DAS Array, Port Angeles, Washington.
Dingo, H., Sheehan, A. E, Mendoza, M. M., Martin, E. R.

5. Fiber Optic Wellbore Installation for Distributed Acoustic
Sensing at Los Alamos National Laboratory. Donahue,
C., Maier, N., Roberts, P.

1186 Seismological Research Letters

6. STUDENT: Use of Distributed Acoustic Sensing as a Tool
for Monitoring Geohazards at Mt. Rainier. Gaete Elgueta,
V. A,, Lipovsky, B., Denolle, M., Thelen, W., Kharita, A.

7.STUDENT: Signal Detection With Neural Networks in
Dark Fiber Seismic Data. Hoyle, A. M., Smolinski, K.,
Bozdag, E., Wu Fung, S., Fichtner, A, et al.

8. STUDENT: Modelling Wavefield Complexity for Submarine
DAS Data From Santorini (Greece). Igel, J., Klaasen, S.,
Noe, S., Nomikou, P, Karantzalos, K., et al.

9. Earthquake Detection of the MiDAS Seismic Monitoring
System Containing Downhole Optic-Fiber Distributed
Acoustic Sensing and Borehole Seismometers. Lin, Y.,
Chan, J.

10. STUuDENT: HD-TMA: A New Fast Template Matching
Algorithm Implementation for Linear DAS Array Data.
Lv, H., Zeng, X., Song, Z.

11.2-D Shear-Wave Velocity Profile of Shallow Sediments
Using Ocean Bottom Distributed Acoustic Sensing and
Ambient Noise Probabilistic Inversion. Ben Mansour,
W., Spica, Z., Viens, L., Liu, M.

12. Towards a Metadata Standard for Distributed Acoustic
Sensing (DAS) Data Collection. Mellors, R. J., Hui Lai,
V., Hodgkinson, K. M., Porritt, R.

13. Exploring the Potential for Joint Monitoring of Tectonic
Tremor Using Dark Fiber and Seismometers. Mendoza,
M. M., Martin, E. R,, Issah, A. S,, Jin, G., Gaete Elgueta, V.
A etal

14. A Metadata and Time-Series DAS Workflow Using Cloud
Computing. Ramos, M. D., Hodgkinson, K. M., Tibi, R.

www.srl-online.org « Volume 95 « Number2B « April 2024



Time Tikahtnu Ballroom C Tikahtnu Ballroom E/F Tubughnenq’ 4 Tubughneng’ 5
ESC-SSA Joint Session: End-to-End Advancements | Advances in Operational Tectonics and Seismicity of
Climate Change (continued) | in Earthquake (continued) |and Research Analysis of Stable Continental Interiors

Earthquake (continued) (continued)

5:15 PM INVITED: An Extraordinary STUDENT: Impact Assessment | Deep Learning Analysis Evidence of Quaternary
Tsunamigenic Rockslide Into | of Eew Systems in Central of Transient Signals Deformation in the Ste.
a Greenland Fjord Rang the | America. Orihuela, B., Preceding the 2023 Mw 7.8 Genevieve Fault Zone,
Earth for 9 Days. Svennevig, Clinton, J., Papadopoulos, A., | Kahramanmaras Earthquake | Southeastern Missouri:
K., Hicks, S. P, Forbriger, T., | Danciu, L., Bose, M., et al. in Tirkiye. Zali, Z., Martinez | Preliminary Results. Counts,
Lecocq, T., Widmer-Schnidrig, Garzon, P, Kwiatek, G., R. C., Vaughn, J., Nelson, W.,
R., Mordret A. et al. Bohnhoff, M., Beroza, G. Devera, J. A., Curry, B.

5:30 PM Insights for Adjacent Performance of Operational | Enhanced Seismicity at a Microgal-Precision Gravity
Sciences—Connecting Earthquake Early Warning Geothermal Spot in Southern | Imaging Within an Active
Science, Art and Deep Across Central America. Tibet Following 2004 Mw Intraplate Fault: The 2020
Knowledge for Climate Massin, E,, Clinton, J., Bose, |9.1 Sumatra and 2005 Mw mb5.1 Sparta, Nc Epicentral
Adaptation and Mitigation. M., Burgoa, B., Marroquin, 8.6 Nias Earthquakes and Zone. Levandowski, W.
Strickert, G. E. H., Bradford, |G., et al. Its Implication for Rifting
L.E A, Helgason, W. Process. Liang, X.

15. Exploring Source and Structure Sensitivity Kernels of
DAS Ambient Noise Correlations. Pinzon Rincon, L.,
Mordret, A., Brenguier, E, Gradon, C., Lavoué, A., et al.

16. Distributed Fiber-Optic Magnetic Sensing for Subsurface
Imaging and Monitoring. Yuan, S., Snyder, T., Martin, E.,
Homa, D., Dejneka, Z., et al.

End-to-End Advancements in Earthquake Early Warning
Systems (see page 1281).

17. Improving Seismic Networks for the Earthquake Early
Warning Mission. Biasi, G., Stubailo, I., Alvarez, M.

18. Picket Fence: An Earthquake Alert System for the Ligo
Detectors. Bonilla, E. L., Aguilar, I., Lantz, B.

19. Examination of Usage Rates for the Multi-Hazards San
Diego County Emergency App to Improve Earthquake
Early Warning. Brudzinski, M. R., Sumy, D., Gomez, K.,
Jordan, P, Robles, M., et al.

20. Implementation of a Machine Learning Classifier in the
Real-Time EPIC Earthquake Early Warning Algorithm.
Lux, A. I, Henson, I., Meier, M., Allen, R. M.

21.Engage With Your Regional Museums, Parks, and
Libraries for Community Resilience. Preciado Mendez, R.
G., Benne, M., de Groot, R., Herran, C., Crayne, J.

22.Recent Earthquake Early Warning Research and
Developments at the Southern California Seismic
Network. Saunders, J. K., Biondi, E., Boese, M., Bunn, J.,
Cochran, E,, et al.
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23. Preliminary Multilingual Survey Results on San Diego
County’s Sd Emergency Multi-Hazards App to Improve
Equity in Disaster Risk Reduction. Sumy, D., Brudzinski,
M. R,, Gomez, K., Briceno, Y., Jordan, P, et al.

24.Magnitude Station Corrections to Improve Initial
Magnitude Estimates for ShakeAlert. Terra, F., Lombard,
P.N., Williamson, A., Uhrhammer, R., Taira, T, et al.

25. Low-Latency Digitization, Communication and Alerting
for Earthquake Early Warning Systems: Giiralp Minimus.
Lindsey, J. C., Watkiss, N. R., Hill, P., O’Neill, J.

ESC-SSA Joint Session: Climate Change and
Environmental Seismology (see page 1286).

26. Successful Deployment of an 21km SMART Cable With
Force-Feedback Seismometer and Accelerometers in the
Mediterranean Sea. Lindsey, J. C., O'Neill, J., Nicholson,
B., Watkiss, N., Marinaro, G., et al.

27.Using Deep Learning to Detect Vehicle Related Signals
From Seismic Records. Chai, C., Marcillo, O., Maceira,
M., Kerekes, R.

28. Monitoring Groundwater Using Ambient Seismic Noise.
D’Amico, S., Galone, L., Panzera, F.,, Colica, E., Fucks, E.,
et al.

29. Influence of the Hurricane Otis on the Mexican Seismic
Network. Dominguez, L. A., Quintanar, A., Cruz-Atieza,
V. M., Gémez-Ramos, O., Plata-Martinez, R., et al.

30. Glacier Seismology Application. Germenis, N. G.
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Friday, 3 May (continued)

31. STUDENT: Estimation of the Source Region of Secondary
Microseism Generated by Pacific Typhoons Using
CTBTO Seismic Arrays. Kim, Y., Sheen, D.

32. Global Observation of an Up to 9 Day Long, Recurring,
Monochromatic ~ Seismic Source Near 10.9 mHz
Associated With Tsunamigenic Landslides in a Northeast
Greenland Fjord. Widmer-Schnidrig, R., Mordret, A.,
Svennevig, K., Hicks, S. P, Forbriger, T., et al.

33.Exploration of Decadal Crustal Velocity Changes
Associated With Tidal-Induced Strain Using Seismic
Noise. Wu, S., Nakata, N.

34. STUDENT: Resolving Temporal Variations in Subsurface
Velocity and Attenuation Structure Across the Taklimakan
Desert Using Road Traffic Seismic Signals. Zhao, L.,
Meng, H., Liang, X.

Tectonics and Seismicity of Stable Continental Interiors
(see page 1440).

35. STUDENT: Inferring Crustal Stress Distribution Within
the Middleton Place/summerville Seismic Zone, South
Carolina. Adeboboye, O. E., Peng, Z., Jaume, S.

36.STUDENT: Developing Ground Motion Model Using
Nonparametric Machine Learning Techniques for
Induced Earthquakes in Central and Eastern North
America (Cena). Alidadi, N., Pezeshk, S.

37.Seismic Networks Important in Lower Seismic Hazard
Environments like Australia. Borleis, E.

38. Neotectonic Mapping of the Charleston Seismic Zone,
South Carolina. Thompson Jobe, J. A., Briggs, R., Collett,
C., Shah, A. K., Pratt, T.

39.STUDENT: Determination of Focal Depth of Offshore
Earthquakes Around the Korean Peninsula Using Depth
Phase. Lee, H., Sheen, D.

40. STUDENT: Africa’s Lithospheric Architecture With Multi-
Mode Body Wave Imaging. Legre, J. B., Olugboji, T. M.

41. Crustal Structure and Mantle Deformation Across the
Central African Plateau, Zambia: Evidence from Receiver
Functions and Shear-Wave Splitting Analysis. Kounoudis,
R., Ogden, C. S., Chifwepa, C., Fishwick, S., Kendall, M.,
et al.

42. STUDENT: Stochastic Inversions of Source, Path, and
Site Parameters for West Texas Earthquakes. Pandel, B.,
Rathje, E. M., Savvaidis, A., Kottke, A. R.

43.The 2020 Sparta, North Carolina, Earthquake: Insights
From Double-Difference Earthquake Relocations,
Regional Moment Tensor Inversion and Coulomb Static
Stress Transfer. Parija, M., Chapman, M. C., Pollyea, R.

44. Neotectonic Controls on the Meadow Bank Scarp, Wabash
Valley Seismic Zone USA. Woolery, E. W., Stephenson,
W. ., Woller, K. L., Leeds, A. L, Lindberg, N. S., et al.

45. Source Characterization of the 2020 Mw 5.1 Sparta, North
Carolina, Earthquake Sequence. Wu, Q., Chapman, M.
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Anisotropy Across Scales (see page 1234).

46. STUDENT: Analysis of Anisotropic Characteristics in
the Valley of Mexico. Chacon, F., Quintanar-Robles, L.,
Rodriguez-Rasilla, L.

47.S Wave Velocity and Azimuthal Anisotropy From
Ambient Noise Data in the Sanjiang Lateral Collision
Zone of SE Tibetan Plateau. Tian, J., Gao, Y., Li, Y.

48. STUDENT: Exploration of Anisotropy from Crystal to
Whole-Earth Scales. Gupta, A., Tape, C.

49. 3D Shear Wave Velocity and Azimuthal Anisotropy Model
for the Crust and Upper Mantle in Alaska Extracted by
the Joint Inversion of Wave Gradiometry Method and
Ambient Noise Tomography Method. Liang, C., Liu, Z.,
Cao, E

50.Imaging Lower Crustal Flow Using Harmonic
Decomposition of Receiver Functions Beneath a Dense
Seismic Profile in Eastern Massachusetts. Link, F., Luo,
Y., Long, M. D,, Kuiper, Y. D.

51.Shear Wave Splitting Characteristics of Aligned Partial
Melt Configurations in a Subduction Zone Back-Arc
Setting. Loeberich, E., Wolf, J., Long, M. D.

52.A Reformulation of the Browaeys and Chevrot
Decomposition of Elastic Maps. Tape, W., Tape, C.

53.STUDENT: Refining Splitting Intensity Measurements
of Shear Wave Splitting for Multi-Layer Anisotropy.
Valencia, N., Kumar, U., Soergel, D., Romanowicz, B.

Understanding and Quantifying the Variability in
Earthquake Source Parameter Measurements (see page
1452).

54. STUDENT: Using a 1-D Radially Symmetric Coda Envelope
Model for Robust Source Scaling in Iraqs Tectonically
Diverse Zones. Al-Kaabi, M., Mayeda, K., Roman-Nieves,
J., Chiang, A., Mahdi, H., et al.

55.A Comparison of the Stress Drop Estimates Derived
From Different Techniques in Pollino, Italy. Calderoni,
G., Abercrombie, R. E.

56. STUDENT: Sensitivity Analysis of Seismic Hazard
Parameters for the Understanding of Its Uncertainties:
A Study Case for Central America. Gamboa-Canté, C.,
Arroyo-Solérzano, M., Rivas-Medina, A., Benito, B.

57.Adjoint Earthquake Source Inversion Method Using
P-Wave Spectra and Focal Mechanism Solutions. Cheng,
Y., Dreger, D. S., Allen, R. M.

58. Bayesian Inference for the Seismic Moment Tensor Using
Regional Waveforms and a Data-Derived Distribution of
Velocity Models. Chiang, A., Ford, S. R., Pasyanos, M.

59. Characterizing Directivity in Small (M3-5) Aftershocks
of the Ridgecrest Sequence. Chu, S., Baltay, A. S,
Abercrombie, R.
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60.DAS Derived Source Characterization of Ridgecrest
Aftershocks Using Coda Spectral Ratios. Delbridge, B.
G., Viens, L., Zhan, Z., Chen, X.

61. STUDENT: Understanding Sources of Variability and
Uncertainty in the Relative Magnitude Method. Gable,
S., Huang, Y.

62. STUDENT: Development of Empirical Scaling Relationships
Between Spectral Displacement Amplitudes Measured in
the Time Domain and Earthquake Magnitudes in South
Korea. Hong, Y., Kim, B., Sheen, D.

63. Moment-Rate Spectra, Source Scaling and Spectral Fall-
Off in the Korean Peninsula Using the Coda Calibration
Tool (2.0<Mw<5.5): Application to Natural and Man-
Made Sources. Mayeda, K., Roman-Nieves, J., Son, M.

64. STUDENT: Evaluating Scaling Relationships From Insar-
Derived Earthquake Source Parameters. Rivera, K. M.,
Funning, G. J.

65. STUDENT: Rupture Directivity of Small Earthquakes in
Southern Korean Peninsula. Seo, M., Han, S., Kim, W,,
Kim, Y.

66.0n the Variability Discrepancy Between PGA and
Spectral Stress Drop: Insight From Double-Corner-
Frequency Spectra. Shimmoto, S., Miyake, H.

67.New Version of the Earthquake Mechanism of
Mediterranean Area (EMMA) Database With a Web-
Gis Interface. Vannucci, G., Tarabusi, G., Taccone, R.,
Biondini, E., Lolli, B., et al.

Seismoacoustic, Geodetic and Other Geophysical
Investigations of Active Volcanoes (see page 1405).

68. STUDENT: Surface Deformation at the Socorro Magma
Body: A Natural Laboratory for Probing Mush and
Magma in the Mid-Crust. Block, G. A., Roy, M., Graves,
E., Grapenthin, R.

69. Automated Detection of Volcanic Seismicity Using
Network Covariance and Image Processing. Maher, S.,
Dawson, P., Hotovec-Ellis, A., Thelen, W., Matoza, R.

70. Long-Period Earthquakes in the Yellowstone Volcanic
System: When, Where, Why?. Farrell, J., Hale, M., Baker,
B.

71. STUDENT: Mining for Hidden Seismicity at Mount St.
Helens. Hirao, B. W,, Thomas, A. M., Shelly, D. R., Thelen,
W.

72. Ground-Tilt Caused by Atmospheric Lamb Waves From
the 2022 Tonga Eruption Recorded at Fiji and Pinon Flat
Observatory. Ichinose, G. A., Mellors, R. J.

73.Soundquakes: Seismo-Infrasonic and Seismo-Infra-
Seismic Phases During a Swarm of Earthquakes at Kilauea
Volcano on September 30th, 2021. Johnson, J., Jolly, A.,
Anderson, J. F.
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74.STUDENT: Laboratory Experiments on Gas-Driven
Volcanic Tremor and Long Period Seismicity. Kim, K.,
Spina, L., Taddeucci, J., Pennacchia, E,, Cornelio, C., et al.

75. Monitoring Unrest at a Supervolcano: Insights From the
2022-23 Unrest Episode at Taupo Volcano, Aotearoa New
Zealand. Lamb, O., Hreinsdoéttir, S., Power, W., Bannister,
S., Ristau, J., et al.

76. STUDENT: Imaging the Magma Plumbing System Below
Okmok Volcano Using Full-Wave Ambient Noise
Tomography. Lizik, Y., Maurer, J., Yang, X., Kupres, C. A.

77.STUDENT: Crustal Structure of the Laguna Del Maule
Volcanic Field Using Receiver Functions. Nolt-Caraway,
S., Portner, D.

78. Seismological Models and Seismicity Patterns in the Kivu
Rift and Virunga Volcanic Province (D.R. Congo). Subira,
J., Barriére, J., Caudron, C., Oth, A., dOreye, N., et al.

79.STUDENT: Seismicity Classification From Eruptions:
Analysis of Hawaiian and Aleutian Island Volcanoes.
Rinty, S., Goebel, T. H.

80. Analysis of the Seismicity Recorded Before the May
22, 2021 Eruption of Nyiragongo Volcano, Democratic
Republic of the Congo. Sadiki, A., Kyambikwa, A,
Namogo, D., Diomi, L., Munguiko, O., et al.

81.Seismic Source Scaling of Volcano-Seismic Events:
Tracking Magma Plumbing System Overpressure
and Volume Through Macroscopic Seismic Source
Parameters. Niu, J., Song, T.

82. Eruption Dynamics of the 2022 Mauna Loa Eruption
Revealed Through Tremor. Thelen, W., Iezzi, A. M,
Chang, J. C., Dotray, P.

83.Using Remote Hydroacoustic Recordings to Track
Volcanic Unrest Near the Tat Islands, American Samoa.
Wech, A., Haney, M. M., Chang, J. C., Jolly, A., Yoon, C.

84. STUDENT: Inversion of Multiple Concurrent Resonant
Oscillations at Kilauea Volcano During Very-Long-
Period Seismic Events Informs Magma System Properties.
Wilde, K. L., Karlstrom, L., Crozier, J. A., Lynn, K. J.

85.Seismic Velocity Changes Across Multiple Eruption
Cycles at Shishaldin Volcano in the Eastern Aleutian Arc.
Yang, X., Freymueller, J. T., Kupres, C. A., Denolle, M. A.,
Haney, M. M.

86. Seismicity, =~ Ambient Noise = Tomography, and
Anthropogenic Noise via the Auckland-Hauraki Node
Array in New Zealand. Zhang, P., Pickle, R., Miller, M. S.

Physics-Based Ground Motion Modeling (see page 1380).

87. A Parametric Analysis on the Behaviors of Seismic Waves
Interacting With Geologic Metamaterials. Beskardes, G.
D., Preston, L.

88.STUDENT: Updated Regional Seismic Velocity Model
for the US Atlantic and Gulf Coastal Plains Based on
Measured Shear Wave Velocity, Sediment Thickness,
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Friday, 3 May (continued)

Varying Geologic Structure With Depth, and Lateral
Variations. Gann-Phillips, C., Cabas, A.

89. Physics-based Numerical Modeling of Site-specific
Amplification in Ground Motions: A Case Study of
Wellington Basin. Li, D., Thingbaijam, K., Hill, M.,
Howell, A., Bora, S., et al.

90. Constraining Large Magnitude Event Source and Path
Effects Using Ground Motion Simulations. Meng, X.,
Graves, R., Goulet, C.

91. STUDENT: The Case of the Missing Frequencies: Reduction
of Artificial Spectral Deficiency in Semistochastic
Broadband Simulation. Nye, T., Dybing, S., Melgar, D.,
Sahakian, V..

92.STUDENT: 3D Ground Motion Simulations of the 1755
Lisbon Earthquake. Patel, A., Olsen, K., Yeh, T., Custddio, S.

93.STUDENT: Extended Finite-Fault
Modeling Framework: Sensitivity Analysis of Number of
Sub-Faults. Singh, O.

Ground Motion

From Geodynamics to Earthquake Rupture, Models That
Cross Time- and Length-Scales (see page 1309).

94. Bridging Spatial and Temporal Scales in Modeling
Coseismic and Interseismic Crustal Deformation with
PyLith. Aagaard, B. T., Knepley, M. G., Williams, C. A.

95. STUDENT: Spatiotemporal Evolution of Postseismic
Stress and Aftershocks Following the 2010 Mw 8.8 Maule
Earthquake. Bodunde, S. S., Jiang, J.

96. Geodynamic Modeling of Flat Slab Subduction Driving
Microplate Tectonics in Alaska. Jadamec, M. A., Haynie,
K. L., Knepley, M. G.

97. Fastand Slow Earthquakes in Alaska: Insights From Three-
Dimensional Thermal Structure and Slab Dehydration. Ji,
Y., Qu, R,, Zhu, W.

98. STUDENT: Modeling the Proposed Deep Slab-Deformation
Processes Behind Potential Precursory Signals Preceding
Large Subduction Zone Earthquakes. Lemus, I. C.,
Baden, C. W, Chanard, K., Wang, L., Biirgmann, R.

99. Geodynamic Models Connecting the Seismic Timescale
to the Tectonic Timescale. Moresi, L., Yang, H., Giordani,
J., Knight, B.

Machine Learning for Full Waveform Inversion: From
Hybrid to End-to-End Approaches (see page 1343).

100. Physics-Guided Neural Network for Full Waveform
Inversion With Structural Enhancement. Bi, Z., Nakata, N.

101.STUpDENT:  Physics-Guided ~ Unsupervised = Deep
Learning Approach for the Inversion of Receiver
Functions in Dipping and Anisotropic Media. Dalai, B.,
Kumar, P, Sen, M. K.

102.Towards a  Practical Physics-Informed  Neural
Network Method for End-to-End Full Waveform

1190 Seismological Research Letters

Inversion. Harding, J. L., Lizama, D., Yoon, H., Gauvain,
S.J., Preston, L. A,, et al.

103.STUDENT: An Autoencoder-Based Prior for Bayesian
Full Waveform Inversion. Hu, S., Sen, M. K., Zhao, Z.,
Elmeliegy, A. M.

Structure and Behavior of the Alaska-Aleutian Subduction
Zone (see page 1428).

104.STUDENT: A Re-Evaulation of Slip During the 2021
M8.2 Chignik, Alaska Earthquake. Bennett, A. J. M.,
Elliott, J., Grapenthin, R., Freymueller, J. T.

105.Take the Cook Inlet DAS Earthquake Challenge!.
Bodin, P., Williams, E. E, Shi, Q., Ni, Y., Lipovsky, B., et al.

106.STUDENT: Searching for Microseismic Precursors
to the July 2020 Mw 7.8 Simeonof, Alaska Earthquake
in a Machine-Learning Enhanced Catalog. Friedman-
Alvarez, C., Barcheck, G., Nolan, S., Abers, G. A.

107.Introducing  the  Alaska Broadband  Accessory
Deployment for Geophysical Research (BADGER): A
New Seismic Dataset for Investigating Slow Slip and
Subduction Zone Structure. Golos, E., Aleid, M. H., Lord,
N., Sobol, P, Denolle, M., et al.

108.Mapping the Alaskan Lithosphere Based Upon Joint
Full-Waveform Inversion of Ambient Noise and Local
Earthquake Data. Liu, T., Wang, K., Tape, C., He, B., Yang,
Y., et al.

109.Insights Into Inherited Crustal Features and Southern
Alaska Tectonic History From Sp Receiver Functions and
Seismicity. Mann, M., Fischer, K. M., Benowitz, J. A,
Wech, A.

110.STUDENT: Examining the Distribution of Earthquakes
Within the Alaska-Aleutian Subduction Zone Using
Events Detected by the Alaska Amphibious Community
Seismic Experiment. Nolan, S., Abers, G., Barcheck, G.,
Friedman-Alvarez, C., Roecker, S. W.

111.STUDENT: Searching for Tectonic Tremor Along
the Lower Cook Inlet Portion of the Alaska-Aleutian
Subduction Zone. Ochoa, E., Golos, E. M.

112.STUDENT:  Probabilistic =~ Teleseismic =~ Tomography
of the Alaskan Mantle With Corrections for Distant
Structure. Okkonen, N., Burdick, S.

113.Building a 3D Seismic Velocity Model for the Gulf of
Alaska. Onyango, E. A., Tape, C., Mcpherson, A.

114.STUDENT: Investigating Temporal Velocity Changes
and Plate Interface Structure in the Southern Mw 9.2 1964
Great Alaska Earthquake Rupture Area: A Comparative
Study of Ambient Noise and Earthquake Observations
Using a Dense Node Array. Osasona, J. O., Worthington,
L. L., Schmandt, B., Barcheck, G., Abers, G., et al.

115.Upper Plate Structure in the Alaska Subduction Zone
Across the 2020 and 2021 Ruptures From 2D Wide-Angle
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Seismic Data. Burstein, J., Shillington, D., Bécel, A,
Nedimovi¢, M. R.
116.STUDENT: Comparison of Crustal Magmatic Storage
at Aleutian Volcanoes, Gareloi and Kanaga, using
Teleseismic Receiver Function Analysis. Wandasan, C.,
Janiszewski, H., Wynn, L. V.., Power, J. A., Haney, M. M.
117.Cook Inlet DAS (CI-DAS): A Year-Long Experiment
Studying Structure, Seismicity, Ocean Waves, and
Acoustics Offshore Southern Alaska. Williams, E. F,,
Abadi, S., Aderhold, K., Bodin, P, Denolle, M., et al.
118.INVITED: ~ STUDENT: Investigation of Magmatic
Systems Through Novel Seismic Receiver Function
Analysis at Alaska-Aleutian Arc Volcanoes. Wynn, L. V.,
Janiszewski, H. A., Power, J. A., Haney, M. M., Roman, D.
119.STUDENT: Testing Machine Learning Phase Pickers
to Develop a High-Resolution Earthquake Catalog With
a 398-Instrument Nodal Array on Kodiak Island, Alaska.
Zhu, H., Ayling, S., Worthington, L. L., Barcheck, G.

Advances in Operational and Research Analysis of
Earthquake Swarms (see page 1222).

120.STUDENT: Feature-based Magnitude Estimates for
Small, Nearby Earthquakes in the Yellowstone Volcanic
Region. Armstrong, A. D., Baker, B., Koper, K.

121.STUDENT:  Analysis of Yellowstone Earthquake
Swarms After Relocating Using Nonlinloc-Ssst and a 3D
Velocity Model. Czech, T. L., Farrell, J.

122.Its  Swarmy Outside: Defining Swarms for the
Purpose of Forecasting. Llenos, A. L., Michael, A. ],
McBride, S. K., Page, M. T,, van der Elst, N., et al.

123.Event-Event Waveform Correlation and Multi-Event
Multi-Channel Deconvolution Applied to Temporal-
Spatial Patterns of Micro Earthquake Sequences (Swarms).
McLaughlin, K. L., Jaume, S. C.

124. Heterogeneous Seismic Swarm Activity in Central
Utah: Triggering Mechanisms and Their Complex
Interactions. Petersen, G., Whidden, K., Pankow, K. L.

125.What Has Unimak Island in Alaska Witnessed in the
Last ~30 Years?—a Seismic Recap. Parameswaran, R. M.,
Grapenthin, R.

126. Correlations and Change Points Identification in
Crustal Anisotropy, b-Value and Vp/vs, Time Series
During Seismic Swarm Occurrences in the Alto Tiberina
Fault Zone (Italy). Zaccarelli, L., Taroni, M., Baccheschi, P.

Assessing Seismic Hazard for Critical Facilities and
Infrastructure—Insights and Challenges (see page 1241).

127. Implementation of Interconnected Fault Systems in
PSHA: Testing Existing Algorithms in Different Tectonic
Context. El Kadri, S., Beauval, C., Brax, M., Klinger, Y.
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128. Magnitude Dependency of Spectral Decay Parameter
(Kappa) at Rock Stations from Event Dataset that is
Restricted Only from Events that are Originated around
Eastern Anatolian Fault (EAF). Biro, Y.

129. Monitoring and No-Money-Toring of Oil and Gas
Production in Southern Italy. Braun, T., Danesi, S.

130.STUDENT: Insights From Distinct Element Method
Models on Fault Scarp Morphology in Thrust and Reverse
Fault Earthquakes. Chiama, K., Bednarz, W., Moss, R.,
Shaw, J. H.

131.Overcoming Factors That Limit the Predictive Power
of Probabilistic Fault Displacement Hazard Models.
Elliott, A., Hammer, M., Vermeer, J., DeLong, S., Kottke,
A etal

132. Time-Domain  Seismic Response Retrieval from
Ambient Noise Recorded by the Existing Seismometer of
Dams Based on Interferometric Processing. Kuroda, S.

133.Comparison of Methods to Produce Virtual Ruptures
for Background Seismicity. Yust, M., Largent, M.,
Williams, T., Watson-Lamprey, J., Montaldo-Falero, V., et
al.

134.StupeNT: The Role of Epistemic Uncertainty
Estimations in Seismic Safety Decision Making and
Relation to Levels of Input Model Simplification. Liou, I.
Y., Abrahamson, N. A.

135.Using 3D
Structural Designs That Best Preserve Structural Integrity
of Buildings in an Earthquake. Ronnett, M.

Seismic  Simulations to Determine

Integrative Assessment of Soil-Structure Interaction and
Local Site Effects in Seismic Hazard Analysis (see page
1330).

136.STUDENT:  Assessment and Results From New
Bayesian SPAC Analysis for 1D Velocity Profiles
Compared to Traditional MASW in Puerto Rico. Toro
Acosta, C., Vanacore, E., Pachhai, S., Stephenson, W. J.

137.Seismic Response in Pyramids of the Chichén Itzd
Area, México. Cardenas-Soto, M., Escobedo-Zenil, D.,
Cifuentes-Nava, G., Sanchez-Gonzédlez, J., Martinez-
Gonzalez, J., et al.

138.Site  Response Analysis and Its Significance at
Nonlinear Sites. Lee, J., Bayudanto, A., Yazdi, M., Rong,
W., Walker, M.

139.STUDENT: Ambient Vibration Testing of Canada’s
Tallest Wood Frame Building. Leishman, T., Ventura, C.
E., Motamedi, M., Cassidy, J. E,, Dosso, S. E.

140.Wind Turbines as a Metamaterial-Like Urban Layer:
An Experimental Investigation Using a Dense Seismic
Array and Complementary Sensing Technologies. Pilz,
M., Roux, P, Mohammed, S. A., Garcia, R. E, Steinmann,
R, etal
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Friday, 3 May (continued)

141.Site-City Interaction in the Valley of Mexico: 3D
Simulations and Observations. Ramirez-Guzman, L.,
Carrillo Lucia, M. A., Contreras, M. G., Baiiuelos, D.

142.Seismic Response of Nenana Sedimentary Basin,
Central Alaska. Smith, K., Tape, C., Tsai, V. C.

143.State of the Art in Seismic Metamaterials. Stephane,
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Beyond
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Conveners: Jason M. Altekruse, U.S. Geological Survey
(jaltekruse@usgs.gov); Julie A. Herrick, U.S. Geological
Survey (jherrick@usgs.gov); Mark D. Petersen, U.S.
Geological Survey (mpetersen@usgs.gov); Peter M. Powers,
U.S. Geological Survey (pmpowers@usgs.gov); Emel
Seyhan, Moody’s RMS (Emel.Seyhan@rms.com); Allison M.
Shumway, U.S. Geological Survey (ashumway@usgs.gov)

Recommendations on Best Available Science for the United
States National Seismic Hazard Model

ANDERSON, J. G., University of Nevada, Reno, Nevada, USA, jga.
seismo@gmail.com; ATKINSON, G. M., Western University, London,
Canada, gatkins6@uwo.ca; BAKER, J. W., Stanford University, California,
USA, bakerjw@stanford.edu; CAMPBELL, K. W,, Kenneth W Campbell
Consulting LLC, Oregon, USA, ken.w.campbell@comcast.net; DESHON,
H. R., Southern Methodist University, Texas, USA, hdeshon@mail.smu.
edu; JORDAN, T. H., University of Southern California, California, USA,
tjordan@usc.edu; KELSON, K. L., U.S. Army Corps of Engineers, California,
USA, Keith.I.Kelson@usace.army.mil; SHOME, N., Moodys RMS, California,
USA, nilesh.shome@gmail.com; STEWART, J. P,, University of California, Los
Angeles, California, USA, jstewart@seas.ucla.edu

The 50 state update to the 2023 United States National Seismic Hazard
Model (NSHM) is the latest in a sequence published by the U. S. Geological
Survey (USGS). The 2023 NSHM is intended for use in building codes and
similar applications at return periods of 475 years (corresponding to exceed-
ance probabilities of 10% in 50 years) or longer. In reviewing the model, the
NSHM Program Steering Committee, consisting of the authors of this paper,
considered the characteristics of “best available science” that are applicable
to the NSHM. Best available science must perform better than the previous
NSHM, and there should be no available alternatives that could improve the
models. The following are suggested characteristics of “best available science”:
A) Clear objectives B) Rigorous conceptual model C) Timely, relevant and
inclusive D) Verified and reproducible E) Validated intermediate and final
models F) Replicable within uncertainties G) Peer reviewed H) Permanent
documentation

This presentation focuses on the justification for, and intent of, the above
criteria for best available science. As of December, 2023, considering these and
additional criteria, and subject to further steps to verify and document the
model for Alaska, the NSHM Steering Committee concluded that the 2023
National Seismic Hazard Model is suitable for use in building codes and simi-
lar applications at return periods of 475 years (i.e corresponding to exceed-
ance probabilities of 10% in 50 years) or longer.

The 2023 U.S. 50-State National Seismic Hazard Model:
Overview and Implications

PETERSEN, M. D., US. Geological Survey, Colorado, USA, mpetersen@
usgs.gov; PROJECT TEAM, N., US. Geological Survey, Colorado, USA,
mpetersen@usgs.gov

The U.S. National Seismic Hazard Model (NSHM) was updated in 2023 for all
50 states using new science on seismicity, fault ruptures, ground motions, and
probabilistic techniques to produce a standard of practice for public policy
and other engineering applications (defined for return periods greater than
~475 or less than ~10,000 years). Changes in 2023 time-independent seis-
mic hazard (both increases and decreases compared to previous NSHM:s) are
substantial because the new model considers more data and updated earth-
quake rupture forecasts and ground motion components. In developing the
2023 model, we tried to apply best available or applicable science based on
advice of co-authors, more than 50 reviewers, and hundreds of hazard scien-
tists and end users, who attended public workshops and provided technical
inputs. The hazard assessment incorporates new catalogs, declustering algo-
rithms, gridded seismicity models, magnitude-scaling equations, fault-based
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structural and deformation models, multi-fault earthquake rupture forecast
models, semi-empirical and simulation-based ground motion models, and
site amplification models conditioned on VS30 soil and deeper sedimentary
basin structures. Seismic hazard calculations yield hazard curves at hundreds
of thousands of sites, ground motion maps, uniform hazard response spectra,
and disaggregations developed for pseudo-spectral accelerations at 21 oscilla-
tor periods and two peak parameters, Modified Mercalli Intensity, and 8 site
classes required by building codes and other public policy applications. Tests
show the new model is consistent with past ShakeMap intensity observations.
Sensitivity and uncertainty assessments ensure resulting ground motions
are compatible with known hazard information and highlight the range and
causes of variability in ground motions. We produce several impact products
including building seismic design criteria, intensity maps, planning scenarios,
and engineering risk assessments showing the potential physical and social
impacts. These applications provide a basis for assessing, planning, and miti-
gating the effects of future earthquakes.

The 2023 Alaska National Seismic Hazard Model

POWERS, P. M., U.S. Geological Survey, Colorado, USA, pmpowers@usgs.
gov; ALTEKRUSE, J. M., U.S. Geological Survey, Colorado, USA, jaltekruse@
usgs.gov; DEVELOPMENT TEAM, N., U.S. Geological Survey, Colorado,
USA, nshmp-support@usgs.gov

The U.S. Geological Survey (USGS) has developed a major revision to the
Alaska portion of the 2023 National Seismic Hazard Model (NSHM). This
update incorporates new data and models that have been gathered and pub-
lished since the last update of the Alaska NSHM in 2007. The 2023 Alaska
NSHM includes updates to both earthquake rupture forecast (ERF) and
ground motion model (GMM) components. The ERF includes updates to
the crustal fault inventory and considers both geologic and geodetic defor-
mation models. The large-magnitude subduction interface model uses an
updated segmentation and structural model (based on the Slab2 geometry
of the Alaska-Aleutian arc) and includes geologic, geodetic, and earthquake
catalog-derived earthquake rates. A new catalog that includes earthquakes
from 2007 to 2020 was compiled to inform the rate model for the both the
crustal and subduction gridded seismicity components. The gridded seismic-
ity rate model considers multiple declustering and smoothing methods, and
subduction interface (small magnitude) and intraslab sources are modeled at
depths derived from Slab2. For the GMM component, the model uses the new
NGA-Subduction GMMs. For interface ruptures, the global NGA-Subduction
GMMs are used along with bias corrected versions of the models; the cor-
rections are based on recent Alaska earthquakes to better represent ground
motions in south-central Alaska. For intraslab ruptures, the Alaska regional-
ized versions of the NGA-Subduction GMMs are used, and the NGA-West2
GMMs are used with crustal sources. The updated model implies significant
increases in hazard across south-central Alaska that are due to updated sub-
duction interface rupture rates, the adoption of new GMMs, and improved
representations of ruptures in the ERF that are consistent with recent NSHMs
for the conterminous U.S. In particular, the newer GMMs considered include
higher aleatory variability (sigma), which maps into increased probabilistic
ground motions. Here we present implementation details of the 2023 Alaska
NSHM and comparisons to the prior NSHM from 2007.

Another Look at Time-Dependent Hazard and its
Implications to Seismic Design in Southeastern Alaska
WONG, I, Lettis Consultants International, California, USA, wong@lettisci.
com; LEWANDOWSKI, N, Lettis Consultants International, California, USA,
lewandowski@lettisci.com; THOMAS, P, Lettis Consultants International,
California, USA, thomas@lettisci.com

Seismic design in the U.S. is based on the USGS National Seismic Hazard Maps
(NSHM) which assume time-independent (TI) hazard. For regions where the
data are robust enough, time-dependent (TD) hazard estimates should be
included because of the economic consequences of overly conservative seis-
mic design ground motions (Wong and Thomas, 2020). Southeastern Alaska
is a region which can benefit from TD hazard estimates because of the recent
occurrence of the 1964 M 9.2 Great Alaska earthquake. Based on Shennan et
al. (2014) who identified and dated six “1964”-like earthquakes, we computed
an average recurrence interval of 594 + 162 years. A mean COV value of 0.27
was also estimated, which is a relatively low value indicating rather periodic
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behavior. Given the short time since 1964, the Brownian Passage Time model
predicts very low equivalent Poisson rates for a 50-year period. Incorporating
these rates into a PSHA, TD hazard in Anchorage at a building-code return
period of 2,475 years is up to 48% lower than the TI hazard. In contrast to
the 2023 NSHM, TD analysis indicates the 1964 rupture is not significant
to the probabilistic seismic hazard in southeastern Alaska, with the Wadati-
Benioff zone being the controlling seismic source. The current seismic design
ground motions for Anchorage are based on the 2007 NSHM and are deter-
ministically capped. The significantly increased hazard in the 2023 NSHM for
southeastern Alaska will be challenging for the engineering community with
regards to seismic design. Considering TD hazard is one approach to reduce
the seismic hazard estimates in southeastern Alaska.

USGS 2025 Puerto Rico and the U.S. Virgin Islands National
Seismic Hazard Model Update

SHUMWAY, A. M., US. Geological Survey, Colorado, USA, ashumway@
usgs.gov; AAGAARD, B. T, US. Geological Survey, Colorado, USA,
baagaard@usgs.gov; ALTEKRUSE, J. M., U.S. Geological Survey, Colorado,
USA, jaltekruse@usgs.gov; BRIGGS, R. W,, U.S. Geological Survey, Colorado,
USA, rbriggs@usgs.gov; FIELD, E. H., U.S. Geological Survey, Colorado,
USA, field@usgs.gov; HAYNIE, K. L., U.S. Geological Survey, Colorado, USA,
khaynie@usgs.gov; HATEM, A. E., U.S. Geological Survey, Colorado, USA,
ahatem@usgs.gov; HERRICK, J. A., U.S. Geological Survey, Colorado, USA,
jherrick@usgs.gov; HUERFANO, V., University of Puerto Rico at Mayagiiez,
Puerto Rico, USA, victor@prsnmail.uprm.edu; JAISWAL, K. S., US.
Geological Survey, Colorado, USA, kjaiswal@usgs.gov; LLENOS, A. L., U.S.
Geological Survey, Colorado, USA, allenos@usgs.gov; LOPEZ-VENEGAS, A.
M., University of Puerto Rico at Mayagiiez, Puerto Rico, USA, alberto.lopez3@
upr.edu; MARTINEZ-CRUZADO, J., University of Puerto Rico at Mayagiiez,
Mayagiiez, United Kingdom, jose.martinez44@upr.edu; MICHAEL, A. J,
U.S. Geological Survey, California, USA, ajmichael@usgs.gov; MOSCHETTI,
M. P, US. Geological Survey, Colorado, USA, mmoschetti@usgs.gov;
MUELLER, C. S., U.S. Geological Survey, Colorado, USA, cmueller@usgs.gov;
PETERSEN, M. D,, U.S. Geological Survey, Colorado, USA, mpetersen@usgs.
gov; POWERS, P. M., US. Geological Survey, Colorado, USA, pmpowers@
usgs.gov; PRATT, T. L., U.S. Geological Survey, Virginia, USA, tpratt@usgs.
gov; REZAEIAN, S., U.S. Geological Survey, Colorado, USA, srezaeian@usgs.
gov; SMITH, J. A., US. Geological Survey, Colorado, USA, jamesasmith@
usgs.gov; THOMPSON JOBE, J. A., U.S. Geological Survey, Colorado, USA,
jjobe@usgs.gov; VANACORE, E., University of Puerto Rico at Mayagiiez,
Puerto Rico, USA, elizabeth.vanacore@upr.edu; ZENG, Y., U.S. Geological
Survey, Colorado, USA, zeng@usgs.gov

The U.S. Geological Survey is currently developing the next update of the
National Seismic Hazard Model (NSHM) for Puerto Rico and the U.S. Virgin
Islands (PRVI), with a planned release by the end of calendar year 2025. The
last update to the PRVI NSHM was in 2003, so this update will include over 20
years of updated science and engineering data, models, and methods. Updates
being considered include (1) an updated seismicity catalog based on improved
Puerto Rico Seismic Network data, (2) new declustering (space-and-time and
nearest-neighbor), smoothing (fixed and adaptive), and seismicity rate mod-
els, (3) new magnitude scaling relationships, (4) updated geologic and geodetic
deformation models, (5) improved fault source models and a more complete
representation of epistemic uncertainties, (6) improved modeling of subduc-
tion zone geometries, and (7) updated ground motion models (GMMs) for
both crustal (NGA-West2 and other available Puerto Rico-specific models)
and subduction (NGA-Subduction) sources, with particular attention paid to
whether the site terms of the selected GMMs are appropriate for use in PRVI.
These updates follow similar efforts performed in the recent 2023 50-state
NSHM. Uncertainty and engineering impact studies will also be performed
for this update. NSHMs are community- and consensus-based models, with
the goal to incorporate the latest data, models, and methods currently avail-
able. Public workshops throughout the update process will allow the scientific
community to evaluate the input models and draft model, providing valuable
feedback as the model is developed and finalized.

Next Steps for USGS Earthquake Rupture Forecast
Developments
FIELD, E. H., U.S. Geological Survey, Colorado, USA, field@usgs.gov

An earthquake rupture forecast (ERF), also known as a seismic source char-
acterization, is one of the two main modeling components used in seismic
hazard analysis (the other being a ground-motion model). This presenta-
tion provides an overview of recent, ongoing, and future ERF developments
at the United States Geological Survey (USGS). Two overarching goals, both
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a manifestation of the paucity of data at large magnitudes, are a better rep-
resentation of epistemic uncertainties and a greater utilization of physics-
based approaches. Recent accomplishments include a broader representation
of multi-fault ruptures, including a wider range of epistemic uncertainties
associated with the degree of fault segmentation. Ongoing efforts include the
addition of time-dependencies, both in terms of elastic-rebound effects and
spatiotemporal clustering (e.g., aftershocks), with the eventual goal of deploy-
ing an operational earthquake forecasting capability. Fundamental remaining
challenges include spanning a complete range of geodedic-constrained defor-
mation models (fault slip rates and off-fault deformations) and represent-
ing sampling errors associated with off-fault gridded seismicity components
(currently inferred from a single sample of historical earthquakes). Another
challenge is adequate representation of epistemic uncertainty in the face of
unknown correlation structures, which can be particularly impactful in port-
folio risk analyses. We also aim to simplify models and operationalize imple-
mentations wherever we can, and to deploy a more continuously developed
research model. Finally, we also plan to add model valuation to our verifica-
tion and validation protocols because a less scientifically correct model might
actually be more useful with respect to some hazard and risk metrics.

Earthquake Geology Contributions Across the U.S.
Geological Survey 2023 50-State National Seismic Hazard
Model

HATEM, A. E., US. Geological Survey, Colorado, USA, ahatem@usgs.gov;
BRIGGS, R., US. Geological Survey, Colorado, USA, rbriggs@usgs.gov;
THOMPSON JOBE, J. A., US. Geological Survey, Colorado, USA, jjobe@
usgs.gov; GOLD, R., U.S. Geological Survey, Colorado, USA, rgold@usgs.
gov; COLLETT, C., Oregon Department of Forestry, Oregon, USA, camille.
collett@odf.oregon.gov; BENDER, A., M., U.S. Geological Survey, Alaska,
USA, abender@usgs.gov; HAEUSSLER, P.,, U.S. Geological Survey, Alaska,
USA, pheuslr@usgs.gov; MCPHILLIPS, D., U.S. Geological Survey, California,
USA, dmcphillips@usgs.gov; DUROSS, C., U.S. Geological Survey, Colorado,
USA, cduross@usgs.gov; ANGSTER, S., U.S. Geological Survey, Washington,
USA, sangster@usgs.gov; REITMAN, N., U.S. Geological Survey, Colorado,
USA, nreitman@usgs.gov; SCHARER, K., U.S. Geological Survey, California,
USA, kscharer@usgs.gov; DELONG, S., U.S. Geological Survey, California,
USA, sdelong@usgs.gov; KNUDSEN, K., U.S. Geological Survey, California,
USA, kknudsen@usgs.gov; HECKER, S., U.S. Geological Survey, California,
USA, shecker@usgs.gov; WITTER, R., U.S. Geological Survey, Alaska, USA,
rwitter@usgs.gov; ELLIOTT, A., U.S. Geological Survey, California, USA,
ajelliott@usgs.gov; PHILIBOSIAN, B., U.S. Geological Survey, California,
USA, bphilibosian@usgs.gov; SHERROD, B. L., US. Geological Survey,
Washington, USA, bsherrod@usgs.gov; TREXLER, C., U.S. Geological
Survey, California, USA, ctrexler@usgs.gov; NICOVICH, S., U.S. Geological
Survey, Colorado, USA, snicovich@usgs.gov

The earthquake geology community made significant contributions to
the U.S. Geological Survey 2023 50-State National Seismic Hazard Model
(NSHM). Since 2019, we worked with this community through workshops
and state geological surveys to provide the most inclusive and realistic depic-
tion of earthquake geologic datasets used in an NSHM release. Fault section
databases were reviewed, revised, and significantly augmented across the con-
terminous U.S. and Alaska, increasing the number of fault sections included
nationwide from ~650 to ~1,100. Across the conterminous U.S., geologic slip
rates were cataloged for >450 study locations; activity rates were included with
fault section data in Alaska. Slip rate datasets in the western U.S. were used to
constrain four unique geodetic deformation models, providing a broad range
of possible fault deformation rates. A new geologic deformation model pro-
vided preferred slip rates and distribution for faults without field-based slip
rates across the western U.S. Over 60 paleoseismic datasets were cataloged and
reinterpreted in California, along the Wasatch fault in Utah, and in the cen-
tral and eastern U.S. Paleoseismic recurrence information was used as a con-
straint on the inversion-derived rupture rates. Following the western U.S. fault
system solution inversion, we reviewed preliminary results for tectonic and
geologic consistency. The review identified priority areas of potential future
research, including defining uncertainties of fault geometry in three dimen-
sions; defining plausibility filters on dipping faults; placing bounds on maxi-
mum rupture length; better characterization of per-event displacements and
slip distributions along rupture extents; defining paleoseismic rupture lengths
as inversion constraints; reconsidering the repeating large magnitude earth-
quake assumption in the central and eastern U.S.; and parameterizing con-
nectivity between subduction interface and upper plate faults near Cascadia
and Alaska-Aleutian trenches. This submission seeks to encourage discussion
of these and next avenues of earthquake geology research.
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Continued Work on a Geodetic Strain Rate and Slip Deficit
Rate Model for New Zealand

ROLLINS, C., GNS Science, Kelburn, New Zealand, c.rollins@gns.cri.nz;
WALLACE, L. M., Helmholtz Centre for Ocean Research, Kiel, Germany,
lwallace@utexas.edu; JOHNSON, K. M., Indiana University, Indiana, USA,
kajjohns@indiana.edu; MAURER, J., University of Missouri Science and
Technology, Missouri, USA, maurer.jeremy@gmail.com; HAMLING, 1,
GNS Science, Lower Hutt, New Zealand, i.hamling@gns.cri.nz; WILLIAMS,
C. A, GNS Science, Lower Hutt, New Zealand, c.williams@gns.cri.nz;
GERSTENBERGER, M. C., GNS Science, Lower Hutt, New Zealand,
m.gerstenberger@gns.cri.nz; VAN DISSEN, R. J., GNS Science, Lower Hutt,
New Zealand, r.vandissen@gns.cri.nz

Data-based fault slip rates are key inputs into national seismic hazard models:
they are one of several “budgets” that help constrain the likelihoods of large
earthquakes at each location. In regions featuring subduction zones, such as
Aotearoa New Zealand, there are (in one sense) three kinds of faults to worry
about: upper-plate faults, subduction interfaces, and intraslab/outer-rise faults.
Slip rates in the first two regimes can be constrained by data. The 2022 revi-
sion of the New Zealand National Seismic Hazard Model (NZ NSHM 2022)
included two alternate models for upper-plate fault slip rates, one based on
geologic data and one based on geodetic data. The geodesy-based model itself
included four alternative strain rate models and made use of a novel method
to invert surface strain rates directly for slip deficit rates in a way that obvi-
ates the need to connect all of the faults as block boundaries. The NZ NSHM
2022 also included two geodesy-based models of coupling on the Hikurangi-
Kermadec subduction zone (respectively featuring full locking and no locking
at the offshore subduction trench). We are now working on improving this
model by adding new data in slow-deforming regions (Auckland/Northland
and Southland/Otago), vertical deformation rates, InSAR data (where pos-
sible), and improvements to methods (e.g. accounting for uncertainty in fault
geometry, and the trade-offs between subduction and upper-plate coupling in
terms of their effect on the velocity field).

Correlation of Epistemic Uncertainties in Seismic Hazard
Models: An NSHM23 Case Study for Western U.S. Faults
MILNER, K. R., Southern California Earthquake Center, California, USA,
kmilner@usc.edu

Uncertainties in probabilistic seismic hazard analysis are typically represented
using epistemic logic trees where each branching level represents a modeling
choice or alternative dataset used. Ideally, each branch of the logic tree repre-
sents a plausible realization of reality. In practice, certain branches may not be
reasonable when applied uniformly and systemwide, even if they are reason-
able for individual faults or in particular sub-regions of a model.

One such example is fault connectivity. In the 2023 U.S. National Seismic
Hazard Model (NSHM23), connectivity of western U.S. faults was modeled
with 5 segmentation branches ranging from fully segmented to fully unseg-
mented. Those end-member branches are unlikely to be correct at a regional
scale, even if they are the most correct for some faults. Fault-specific b-values
are another example; NSHM23 includes end-member models of =0 and b=1
that are applied uniformly to all faults on their respective branches. We pres-
ent an alternative model where we randomly sample from the b-value and
segmentation branches for individual faults; that model decreases epistemic
uncertainties in hazard calculations, indicating that NSHM23 might overstate
uncertainties. Additionally, rates of large (M>8) ruptures are lower for the
randomly sampled alternative model.

Deformation model slip rates are another important uncertainty. Ideally,
deformation modelers would provide many samples of realistic deformation
models that map out the solution space of viable models while maintaining
kinematic consistency. Lacking that, NSHM23 chose to over-fit slip rates.
We present an alternative model where deformation model realizations are
randomly sampled from their uncertainties using a reasonable covariance
structure. We find that using these randomly sampled deformation models
increases epistemic uncertainties relative to NSHM23.

We will describe both of these alternative uncertainty models and their
impact on standard hazard metrics (individually and together) relative to the
published NSHM23 model.

Enhancing Decision-Making Stability in Model Updates
Through Explicit Consideration of Epistemic Uncertainty in
Seismic Hazard and Risk Assessments

LEE, Y., ImageCat, California, USA, yajielee@yahoo.com

Significant efforts have been dedicated to characterizing the epistemic uncer-
tainty within the National Seismic Hazard Model (NSHM). The “mean” haz-
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ard and risk, derived from the epistemic uncertainty distribution, serves as a
pivotal basis for various design, hazard and risk mitigation, and risk financing
applications. While the fundamental natural processes remain unchanged, the
scientific models representing them continuously evolve, leading to fluctua-
tions, akin to a “see-saw” effect, in estimated mean hazard and risk with each
cycle of model updates. This effect, at times substantial, can wield significant
influence over critical financial decisions and public policies, presenting prac-
tical and political challenges.

The current NSHM retains a considerable level of epistemic uncertainty.
A growing consensus underscores the importance of transparently commu-
nicating epistemic uncertainty in the NSHM to inform user expectations.
However, there is a notable absence of clarity and guidance on effectively
incorporating this uncertainty into decision-making, particularly during
model updates.

This study aims to bridge this gap by exploring two alternative methods
that explicitly consider epistemic uncertainty within the NSHM for decision
making. The goal is to alleviate the potential “see-saw” effect in mean hazard
and risk estimates resulting from model updates and enhance decision-mak-
ing stability amid the ongoing evolution of scientific models.

Subduction Ground Motion Models for Cascadia in the
2023 USGS National Seismic Hazard Model

REZAEIAN, S., U.S. Geological Survey, Colorado, USA, srezaeian@usgs.gov;
POWERS, P. M., U.S. Geological Survey, Colorado, USA, pmpowers@usgs.
gov; ALTEKRUSE, J. M., U.S. Geological Survey, Colorado, USA, jaltekruse@
usgs.gov; AHDI, S. K., AECOM, California, USA, sean.ahdi@aecom.com;
PETERSEN, M. D,, U.S. Geological Survey, Colorado, USA, mpetersen@usgs.
gov; SHUMWAY, A., US. Geological Survey, Colorado, USA, ashumway@
usgs.gov; FRANKEL, A., U.S. Geological Survey, Washington, USA, afrankel@
usgs.gov; WIRTH, E., US. Geological Survey, Washington, USA, ewirth@
usgs.gov; SMITH, J., U.S. Geological Survey, Colorado, USA, jamesasmith@
usgs.gov; MOSCHETTI, M., US. Geological Survey, Colorado, USA,
mmoschetti@usgs.gov; WITHERS, K., US. Geological Survey, Colorado,
USA, kwithers@usgs.gov; HERRICK, J. A., U.S. Geological Survey, Colorado,
USA, jherrick@usgs.gov

The U.S. Geological Survey National Seismic Hazard Models (NSHMs) are
used to calculate earthquake ground-shaking intensities for design and retrofit
of structures in the United States. The most recent 2014 and 2018 versions
of the NSHM for the conterminous U.S. included major updates to ground
motion models (GMMs) for active and stable crustal tectonic settings; how-
ever, the subduction zone GMM:s were largely unchanged. With recent devel-
opment of the Next Generation Attenuation Subduction (NGA-Sub) GMMs,
as well as recent progress in utilization of “M9” Cascadia earthquake simu-
lations, we now have access to improved models of ground shaking in U.S.
subduction zones and the Seattle Basin. The new NGA-Sub GMMs support
“multi-period response spectra” calculations by providing median and vari-
ability models that can be used for periods up to 10 s and for eight site classes.
They provide global models as well as regional terms specific to Cascadia and
terms that account for deep sedimentary basin effects. This study focuses on
updates to subduction GMMs for the Cascadia portion of the 2023 NSHM
and compares them to the GMM:s of previous NSHMs. Individual subduction
GMMs, their weighted combinations, and their impact on hazard relative to
the 2018 NSHM are discussed. Logic trees are described that include three of
the new NGA-Sub GMMs and retain two older models to represent epistemic
uncertainty in both the median and standard deviation of ground-shaking
intensities at all periods of interest. Epistemic uncertainty is further repre-
sented by a three-point logic tree for a given NGA-Sub median model. Finally,
in the Seattle region, basin amplification factors are adjusted at long periods
based on state-of-the-art M9 Cascadia earthquake simulations. Overall, the
GMM changes increase the mean hazard values at shorter periods and short
source-to-site distances, but decrease them otherwise, relative to the 2018
NSHM. On deep sedimentary basins, the new models cause hazard decreases
for longer periods in the Puget Lowland but increases for shorter periods
within the Seattle Basin relative to 2018 NSHM.

Ground-Motion Characterization of Puerto Rico and the
U.S. Virgin Islands for the 2025 Update of the USGS
National Seismic Hazard Model

AAGAARD, B. T., US. Geological Survey, Colorado, USA, baagaard@usgs.
gov; SMITH, J. A., U.S. Geological Survey, Colorado, USA, jamesasmith@
usgs.gov; MOSCHETTI, M. P, US. Geological Survey, Colorado, USA,
mmoschetti@usgs.gov; STEPHENSON, W. J, U.S. Geological Survey,
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Colorado, USA, wstephens@usgs.gov; AHDI, S. K., AECOM, California,
USA, sahdi@g.ucla.edu

We assess ground-motion models (GMMs) developed for shallow crustal
faulting or subduction zones for application in Puerto Rico and the U.S.
Virgin Islands as part of the 2025 update of the U.S. Geological Survey (USGS)
National Seismic Hazard Model. We present preliminary analysis of GMM
performance, including for site response, using linear mixed-effects regres-
sion. For our analysis we used the USGS software gmprocess to compile a
dataset with over 8000 ground-motion records since 2006 from 888 earth-
quakes with magnitudes ranging from 4.0 to 6.5 and depths reaching up to 200
km; more than half of the ground motions were recorded since January 2020.
We use the USGS SeismoTectonic Regime Earthquake Calculator (STREC)
and the USGS Slab-2 subduction zone geometry model to associate ground
motions with either subduction zone or shallow crustal earthquakes. We
compute within-event residuals using linear mixed-effects regressions relative
to Next Generation Attenuation West2 (NGA-West2) and East (NGA-East)
GMMs for shallow crustal earthquakes and NGA Subduction (NGA-Sub)
GMMs for subduction zone earthquakes. We consider both measured and
proxy values for the time-averaged shear wave speed in the top 30 m (Vs30)
when computing site terms for the GMMs. For each GMM, we examine trends
with predictive variables, such as earthquake magnitude and rupture distance,
and the overall bias values. Future work will likely leverage Sammon mapping
to provide a more quantitative basis for assigning weights to the epistemic
uncertainty logic tree for GMMs.

Development of Ground Motion Models in Central and
Eastern United States for Use in the Coastal Plain Using
Sediment Thickness

AKHANTI, M., University of Memphis, Tennessee, USA, mkhnsnjn@mempbhis.
edu; DAVATGARI TAFRESHI, M., University of Memphis, Tennessee, USA,
mdvtgrtf@memphis.edu; PEZESHK, S., University of Memphis, Tennessee,
USA, spezeshk@memphis.edu

This study focuses on developing ground-motion models, specifically Pezeshk
et al. (2018), initially derived for areas outside the Coastal Plain, to enhance
their applicability within Coastal Plain regions. The adjustment factors devel-
oped are intricately linked to sedimental thickness and rupture distance
within the Coastal Plain. Utilizing recently established sediment thickness
contour maps by Boyd et al. (2023), our approach incorporates an integrated
dataset that combines the NGA-East original dataset (Goulet et al., 2014), data
from Chapman and Guo (2021) and a newly compiled and verified dataset by
Thompson et al. (2023). Residuals are computed by contrasting the logarithms
of observed data against those predicted by Pezeshk et al. (2018) ground-
motion models while considering the site amplification model of Stewart et
al. (2020) and employing three datasets. Through a mixed-effects regression,
we conduct residual analyses to partition total residuals into components
attributed to between-events and within-event residuals. We tailor an equa-
tion correlating within-event residuals and sediment depth and rupture dis-
tance. The outcomes reveal that, for stations within the Coastal Plain region,
the proposed correction significantly eliminates residual trends (with respect
to VS30, sediment depth, and rupture distance) across most periods. These
findings have practical implications for seismic hazard and risk analyses at
sites within the Coastal Plain, emphasizing the importance of incorporating
sediment thickness considerations for more accurate predictions

New Ground-Motion Model With Long-Period Non-Ergodic
Path Effects From the Cybershake Simulations in the
Southern California Region

SUNG, C., University of California, Berkeley, California, USA, karensung@
berkeley.edu; ABRAHAMSON, N. A., University of California, Berkeley,
USA, abrahamson@berkeley.edu; LACOUR, M., University of California,
Berkeley, California, USA, maxlacour@berkeley.edu; MENG, X., Statewide
California Earthquake Center, California, USA, xiaofenm@usc.edu

Sung et al. (2023) developed a methodology to integrate the 3-D path effects
in CyberShake simulations (Graves et al., 2011) into the Abrahamson et al.
(2014) (ASK14) ground-motion model (GMM), creating a non-ergodic
GMM that captured site-specific path effects caused by the 3-D crustal model
using the varying coefficient model (VCM), but the example application only
used a subset of 600 scenarios from the v15.4 CyberShake simulations and
only modeled the 3-second response spectral values. In this study, we utilized
a much larger dataset from the v15.4 CyberShake simulations, which includes
565,000 events and 117 million seismograms at 336 stations for spectral peri-
ods of 2, 3, 4, 5, 7.5, and 10 seconds. Additionally, we applied a new form of
the spatial correlation (Lacour et al., 2024) that considers the azimuths dif-
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ferences between ray paths that better reflects the spatial correlation in the
CyberShake data. For most ray paths, the larger data set shows a strong cor-
relation between the path effects for moderate and large earthquakes with
the same closest point to a site (correlation coefficient of 0.7 to 0.85), indi-
cating that the path effects of large-magnitude earthquakes can be approxi-
mated by using the path effects of smaller earthquakes. The modified ASK14
GMM with CyberShake site and path effects at periods of 2-10 s, and it has
reduced aleatory variability. Compared to an ergodic GMM representation of
the CyberShake data, for the period range of 2-10 s, the total standard devia-
tion is reduced from 0.565 to 0.636 for the ergodic GMM to 0.435 to 0. 544
for the non-ergodic GMM. An additional advantage of using the larger data
set is that it reduces the potential for overfitting as compared to the previous
subset. We present examples of hazards calculation for T =3 sand T =5 s for
the ergodic and non-ergodic GMMs and for the hazard computed using the
CyberShake data directly. The resulting modified ASK14 GMM can effectively
capture the path effects observed in the CyberShake simulations, including
both the median and the aleatory standard deviation.

An Updated Version of the New Empirical Source-Scaling
Laws for Crustal Earthquakes Incorporating Fault Dip and
Seismogenic-Thickness Effects

HUANG, J., National Center for Research on Earthquake Engineering, Taipei,
Taiwan, jyhuang@narlabs.org.tw; ABRAHAMSON, N. A., University of
California, Berkeley, , USA, abrahamson@berkeley.edu; SUNG, C., University
of California, Berkeley, , USA, karensung@berkeley.edu; CHAO, S., National
Center for Research on Earthquake Engineering, Taipei, Taiwan, shchao@
narlabs.org.tw

New global source-scaling relations for the aspect ratio and rupture area for
crustal earthquakes, including the width-limited effect and a possible free-sur-
face effect, are derived using a global data set of finite-fault rupture models. In
contrast to the commonly used scaling relations between moment magnitude
(M), faultlength (L), width (W), and area, we built self-consistent scaling rela-
tions by relating M to the aspect ratio (L/W) and to the fault area to model the
change in the aspect ratio once the rupture width reaches the down-dip width
limit of the fault. The width-limited effect for large-magnitude earthquakes
depends on the fault dip and a regional term for the seismogenic thickness.
The magnitude scaling of the aspect ratio includes a break in the magnitude
scaling that is dip-angle-dependent. This dip-angle-dependent magnitude
scaling in the magnitude-area relation is thereby modeled by a trilinear rela-
tion incorporating a dip-related transition range. The effect of the free surface
was observed using a normalized depth term and parameterizing the source
by the depth of the top of the fault rupture; it is more apparent in the area scal-
ing relation. The scaling differences are related to the fault geometry, not the
rake angle, as commonly assumed. Finally, the corresponding L and W scaling
relations obtained by converting the area and aspect-ratio models to L and W
models showed good agreement with the previous regional scaling laws on
average but provided better fault-specific application due to the inclusion of
fault-specific dip angles and seismogenic thicknesses.

The 2023 USGS National Seismic Hazard Model and
Beyond [Poster Session]

Poster Session « Wednesday 1 May

Conveners: Jason M. Altekruse, U.S. Geological Survey
(jaltekruse@usgs.gov); Julie A. Herrick, U.S. Geological
Survey (jherrick@usgs.gov); Mark D. Petersen, U.S.
Geological Survey (mpetersen@usgs.gov); Peter M. Powers,
U.S. Geological Survey (pmpowers@usgs.gov); Emel
Seyhan, Moody’s RMS (Emel.Seyhan@rms.com); Allison M.
Shumway, U.S. Geological Survey (ashumway@usgs.gov)

POSTER 133
The 2023 Alaska National Seismic Hazard Model: Hazard
Implications

ALTEKRUSE, J. M., U.S. Geological Survey, Colorado, USA, jaltekruse@usgs.
gov; POWERS, P. M., US. Geological Survey, Colorado, USA, pmpowers@
usgs.gov

The 2023 U.S. Geological Survey (USGS) National Seismic Hazard Model
(NSHM) for the State of Alaska incorporates more than fifteen years of
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new data in updates to the earthquake rupture forecast (ERF) and ground
motion model (GMM) components of the model. These changes result in
large increases in predicted ground motions compared to the previous model
published in 2007. The ERF incorporates an expanded crustal fault inventory,
updated geologic and geodetic rate models, and several new source zones in
key areas (e.g., Cook Inlet and the Coast Shear Zone). Crustal and subduc-
tion gridded seismicity models, based on an updated earthquake catalog that
includes events through 2020, incorporate multiple catalog declustering and
spatial smoothing methods. The Alaska-Aleutian arc geometry from Slab 2
is used to model depths for intraslab and small-magnitude (<M7) interface
sources as well as the large-magnitude subduction interface geometry. The
large-magnitude interface model also uses updated megathrust segmentation
models and multiple earthquake rate models. The 2023 NSHM for Alaska uses
the NGA-West 2 GMMs for crustal sources, NGA-Subduction global models
for subduction interface sources, and NGA-Subduction Alaska regional mod-
els for subduction intraslab sources. Details of the updates to the ERF and
GMM components have been presented elsewhere; here we focus on how key
model updates lead to significant increases of more than a factor of two, in
some areas, in earthquake hazard across south-central Alaska. For example,
the updated interface rupture rates and the adoption of NGA-Subduction
GMMs both lead to higher hazard across much of the Alaska-Aleutian arc.
We show stepwise ratio and difference maps that illustrate the relative contri-
butions to changes in hazard arising from each update to the ERF and GMM
model components.

POSTER 134
Implementing Rupture Directivity Effects Into PSHA
BAYLESS, J., AECOM, California, USA, jeff.bayless@aecom.com;
ABRAHAMSON, N. A, University of California, Berkeley, California, USA,
abrahamson@berkeley.edu

The effects of rupture directivity on near-fault ground motions are known to
be significant and should be included to accurately estimate the hazard, espe-
cially for long-period ground motions (Abrahamson, 2000). However, these
effects are not explicitly accounted for in typical ground motions models, and
therefore not in typical probabilistic seismic hazard analyses (PSHAs) because
substantial confusion exists in practice about which directivity models to use
and how to apply them to the median and aleatory variability of GMMs, espe-
cially to complex multi-segment rupture models (Donahue et al., 2019). In
the response spectral approach, which we adopt, rupture directivity effects
are considered by including adjustment factors to the elastic acceleration
response spectrum at 5% damping. This approach lends itself readily to inclu-
sion into PSHA (Rodriguez-Marek and Cofer, 2009).

This work describes an update to our 2020 rupture directivity model
(Bayless et al., 2020), including formalized instructions for adjustments to
the median and aleatory variability of the ground motion model to which it
is applied. Additionally, we provide guidance on implementation, including
deterministic and probabilistic applications, and methods for modeling hypo-
center locations and multi-segment ruptures. The result is a comprehensive
model suitable for use in future PSHAs, including those performed as part
of the USGS National Seismic Hazard Model. The model applies to strike-
slip earthquakes only. A future update will address directivity effects for other
styles of faulting.

POSTER 135
Conterminous U.S. Site Parameter Maps for Ground
Motion Models

BOYD, O. S., US. Geological Survey, Colorado, USA, olboyd@usgs.gov;
SMITH, J. A., U.S. Geological Survey, Colorado, USA, jamesasmith@usgs.gov;
MOSCHETTI, M. P, U.S. Geological Survey, Colorado, USA, mmoschetti@
usgs.gov

The amplitude of earthquake ground motions depends on parameters related
to the source (e.g., magnitude and stress drop), path (e.g., geometric spreading
and path attenuation), and site. The site component has typically been charac-
terized in terms of VS30, the time-averaged shear-wave velocity to 30-meters
depth and in some cases, Z, ; or Z, , the depths to a shear-wave velocity of 1.0
and 2.5 km/s, respectively. Other parameters have been proposed including
1) a site’s fundamental period at which there is a peak in site amplification,
2) ky, which represents the site’s scattering and anelastic attenuation, and 3)
sediment thickness, the last of which is being modeled in the Atlantic and Gulf
Coastal Plains for the 2023 update of the U.S. National Seismic Hazard Model.
Application of these parameters and the concomitant improvement in haz-
ard assessments is limited to where these models are available. Whereas there
are global and regional models for Vg, models of Z, ;, Z, 5, and sediment
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thickness are spatially restricted. With the completion of the USGS National
Crustal Model for Seismic Hazard Studies (NCM), conterminous U.S. models
of Vgs00 Z,p» Z, 5 and sediment thickness are available, in addition to other
potentially explanatory site parameters. In this study, we derive conterminous
U.S. site-parameter maps from the NCM that can be used in ground motion
model development and application. Site parameters considered include Vg5,
Z, ¢» Zy.5 Zx derived from time-averaged velocity profiles, sediment thickness,
sediment travel time, fundamental period, and k. In this preliminary study,
we compare these maps to existing measurements and models and present
correlations between site parameters and ground motion residuals in the
western U.S.

POSTER 136

Recurrence Model for Puerto Rico Subduction Zone
Interface and Muertos Thrust Belt Earthquakes

BRIGGS, R., U.S. Geological Survey, Colorado, USA, rbriggs@usgs.gov; TEN
BRINK, U, US. Geological Survey, Massachusetts, USA, utenbrink@usgs.
gov; THOMPSON JOBE, J. A., U.S. Geological Survey, Colorado, USA, jjobe@
usgs.gov; HATEM, A. E., U.S. Geological Survey, Colorado, USA, ahatem@
usgs.gov; PRATT, T., U.S. Geological Survey, Virginia, USA, tpratt@usgs.gov;
HAYNIE, K., US. Geological Survey, Colorado, USA, khaynie@usgs.gov;
HERRICK, J. A., U.S. Geological Survey, Colorado, USA, jherrick@usgs.gov

In preparation for the 2025 update to the Puerto Rico and U.S. Virgin Islands
portion of the USGS National Seismic Hazard Model, we compiled geologic,
geodetic, geophysical, and seismologic observations to characterize earth-
quake recurrence along the Puerto Rico subduction zone (PRSZ) and the
Muertos thrust belt. Limited historical seismicity suggests the PRSZ is active
and capable of hosting Mw 8+ ruptures. Previously reported geologic observa-
tions document precolonial (pre-1492 C.E.) inundation of Anegada, consis-
tent with either a subduction interface event or an outer rise event. Because
geologic observations to constrain subduction interface rupture recurrence
are scant, we estimate recurrence from geodetically determined coupling and
convergence rates. Eight subduction interface fault sections are defined on the
basis of structural and geometric discontinuities and coupling is generalized
along uniform patches, ranging from 10 to 20%. Recurrence is inferred from
moment accumulation rates with magnitudes derived from scaling relations.
This approach yields preliminary recurrence intervals of 2900-5800 years for
Mw 8.6-8.8 ruptures along the PRSZ for a set of prescribed interface events. A
key question is whether highly oblique convergence along the PRSZ is parti-
tioned into only trench-normal interface rupture, or if nearly trench-parallel
rupture occurs on the dipping interface (e.g., Sagami Trough-style). Historical
seismicity on the subduction interface is consistent with highly oblique rup-
ture on the interface and we retain that possibility in the model. Based on
seismicity, geodesy, and limited geophysical data, we model three sections
along the Muertos thrust belt as 50% coupled with their down-dip extents
near the southern coast of Puerto Rico. Using a methodology similar to the
PRSZ yields earthquakes of Mw 7.8-8.5 with recurrence intervals of 770-9200
years on the Muertos thrust belt. Outstanding issues include constraining
recurrence of outer rise events, testing the recurrence model against limited
geologic and seismologic data, and incorporation of considerable epistemic
uncertainty into the model.

POSTER 137
Seismic Hazard, Lithosphere Hydration, and Double-
Verging Structure of the Puerto Rico Subduction Zone: A
Seismic Reflection and Refraction Perspective

CANALES, J., Woods Hole Oceanographic Institution, Massachusetts, USA,
jpcanales@whoi.edu; HAN, S., University of Texas at Austin, Texas, USA,
han@ig.utexas.edu; TEN BRINK, U,, U.S. Geological Survey, Massachusetts,
USA, utenbrink@usgs.gov; VANACORE, E., University of Puerto Rico at
Mayagiiez, Puerto Rico, USA, elizabeth.vanacore@upr.edu; HARMON,
N., Woods Hole Oceanographic Institution, Massachusetts, USA, nicholas.
harmon@whoi.edu; JIAN, H., Woods Hole Oceanographic Institution,
Massachusetts, USA, hjian@whoi.edu; BABENDREIER, C., University of
Texas at Austin, Texas, USA, babendreiercharles@utexas.edu; MOSER, L.,
Woods Hole Oceanographic Institution, Massachusetts, USA, Imoser@
whoi.edu; BALDWIN, W, US. Geological Survey, Massachusetts, USA,
wbaldwin@usgs.gov; FOSTER, D., U.S. Geological Survey, Massachusetts,
USA, dfoster@usgs.gov; HELLER, S., U.S. Geological Survey, Colorado, USA,
sheller@usgs.gov; GRANJA-BRUNA, J., Universidad Complutense, Madrid,
Spain, jlgranja@ucm.es; SOKOLKOVA, E., GEOMAR Helmholtz Centre of
Ocean Research, Kiel, Germany, esokolkova@geomar.de; MANN, M., Brown
University, Rhode Island, USA, michael. nann@whoi.edu; GREVEMEYER,
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I, GEOMAR Helmholtz Centre of Ocean Research, Kiel, Germany,
igrevemeyer@geomar.de

The Puerto Rico Trench (PRT) is an oblique subduction zone where Atlantic
lithosphere subducts under the Caribbean plate. The PRT poses major earth-
quake and tsunami hazards in the Caribbean and the US East Coast. In Fall
2023 we conducted the NSF-supported PRISTINA experiment (Puerto Rico
Subduction Tectonics Seismic Investigation), a controlled-source seismic
survey across the PRT, its outer rise, and across the island of Puerto Rico
using the RV Langseth(cruises MGL2315 and MGL2316). PRISTINA con-
sists of: (1) 2140 km of 2D ultra-long-offset (13.65 km) multichannel seis-
mic reflection data along 8 primary profiles trending parallel to, and per-
pendicular to the main axis of the PRT; (2) an amphibious island-crossing
430-km-long N-S wide-angle profile sampling the incoming plate, PRT,
Puerto Rico, Muertos thrust belt and Caribbean plate instrumented with
49 short-period, 3-component nodal land stations and with short-period,
3-component geophone+hydrophone ocean bottom seismometers (OBS)
successfully deployed at 46 stations: 34 stations using OBS from the US OBS
Instrument Center (OBSIC) and 12 stations with ultra-deep OBS (up to 8000
m) from GEOMAR; (3) a 220-km-long NE-SW wide-angle profile crossing
the PRT north of the British Virgin Islands instrumented with 17 OBSIC and
7 ultra-deep OBS; (4) Four wide-angle fan profiles over the incoming plate;
(5) Underway multibeam bathymetry, gravity and magnetics. In addition, a
deployment of 6 temporary broadband in conjunction with permanent PRSN
stations through central PR is currently collecting data. These datasets will be
used to address the following scientific questions: the shallow geometry of the
subducting slab and its lateral continuity along the PRT; the degree and spatial
extent of hydration of the Atlantic lithosphere entering the PRT; the nature of
an oceanic bivergent thrust system. In this presentation we will inform the
interested community about PRISTINA objectives, datasets and expected
derived models, which we anticipate will provide new critical constraints to
inform the 2025 Puerto Rico and U.S. Virgin Islands USGS National Seismic
Hazard Model.

POSTER 138

Deploying the USGS National Seismic Hazard Models
CLAYTON, B., U.S. Geological Survey, Colorado, USA, bclayton@usgs.gov;
POWERS, P, U.S. Geological Survey, Colorado, USA, pmpowers@usgs.gov

We describe how the U.S. Geological Survey (USGS) develops and deploys the
National Seismic Hazard Models (NSHM:s) and related products to end users.
The USGS NSHMS are developed using Java and use JSON, GeoJSON, and
CSV files to describe model elements. The base codes and model files are used
to perform time-consuming large scale (grid of multiple points) hazard cal-
culations as well as on-demand calculations for end users via web service and
web application wrappers. In the past, we deployed multiple models to a single
on-premises server but quickly faced computing limitations as the number
of models grew. To address this, we now deploy each NSHM to indepen-
dent Amazon Web Services (AWS) servers that are matched to the compute
requirements of each model. Each server provides identical web service access
to the model it hosts, and the services for the NSHMs are brought together in
a unified interface for end-users via the USGS Earthquake Hazard Toolbox
(https://earthquake.usgs.gov/nshmp/). Behind the scenes, we use GitLab con-
tinuous integration and continuous delivery pipelines for automated deploy-
ments and use the AWS Cloud Development Kit (CDK) to write infrastruc-
ture as code using TypeScript to generate CloudFormation templates. The
NSHM web service deployments use the Amazon Elastic Compute Cloud,
and the USGS Earthquake Hazard Toolbox is deployed via the Amazon
Elastic Container Service. This infrastructure allows us to automate deploy-
ments to development, staging, and production environments that include
pulling version-controlled resources from multiple repositories and running
quality assurance tests. This presentation describes NSHM infrastructure, the
resources available to end users, and the process of moving a new NSHM from
development through to publication and deployment. We also highlight the
efficiencies gained through moving to the cloud and describe the benefits of
using the CDK for NSHM deployments.

POSTER 139

USGS Earthquake Hazard Toolbox

GIROT, D. L., US. Geological Survey, Colorado, USA, dgirot@usgs.gov;
POWERS, P. M., U.S. Geological Survey, Colorado, USA, pmpowers@usgs.
gov; CLAYTON, B., U.S. Geological Survey, Colorado, USA, bclayton@usgs.
gov

The US. Geological Survey (USGS) earthquake hazards website provides
web services and applications that give users access to the National Seismic
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Hazard Models (NSHMs) for the United States and its territories. The USGS
Earthquake Hazard Toolbox (https://earthquake.usgs.gov/nshmp) web appli-
cation is the main entry point for end-users to calculate hazard and to query
data for various USGS NSHMs. The tool currently supports the 2018 and 2023
conterminous U.S. NSHMs, the 2021 NSHM for the State of Hawaii, and the
2023 NSHM for the State of Alaska with additional older NSHMs to be added
soon. One advantage of recent improvements to the USGS hazard modeling
codebase is that models under development can be deployed to the tool for
earlier end-user evaluation and adoption. In addition to providing web appli-
cations for hazard calculation and disaggregation, the NSHM hazard tool also
provides model analysis applications. Applications for working with ground
motion models include the response spectrum plotter and ground motion
versus distance or magnitude plotters. Applications for working with source
models, or earthquake rupture forecasts, include a magnitude-frequency dis-
tribution plotter and a source data mapping application. Each application is
backed by web services that permit the underlying calculations and data to
be easily accessed via third-party applications (e.g., MATLAB, Python, R).
Moreover, each application provides export options to save any plot data in
tabular form and plots as static images. Here we provide an overview of the
various USGS Earthquake Hazard Toolbox applications, as well as examples of
how to leverage the suite of underlying web services.

POSTER 140
The 2023 Alaska National Seismic Hazard Model: Inputs
and Implications

HERRICK, J. A., U.S. Geological Survey, Colorado, USA, jherrick@usgs.gov;
RUKSTALES, K. S., U.S. Geological Survey, Colorado, USA, rukstales@usgs.
gov; ALTEKRUSE, J. M., U.S. Geological Survey, Colorado, USA, jaltekruse@
usgs.gov; POWERS, P. M., US. Geological Survey, Colorado, USA,
pmpowers@usgs.gov; TEAM, N., U.S. Geological Survey, , USA, nshmp-
support@usgs.gov

The National Seismic Hazard Model (NSHM) Project of the U.S. Geological
Survey is tasked with modeling the seismic hazard from potentially damaging
earthquakes for the 50 U.S. states and its territories. The last comprehensive
assessment for Alaska was published in 2007, and a significant update was
released in late 2023. The 2023 Alaska NSHM considers two main input com-
ponents: an earthquake rupture forecast (ERF) and ground motion model.
The 2023 ERF includes over 80 new faults and a refined treatment of the
subduction zone, an updated earthquake catalog and new declustering and
smoothing algorithms for background seismicity, new geodetic deformation
models, and improved modeling of subduction zone interface and intraslab
geometries using the SLAB2 model. Relative to the previous model of seismic
hazard for Alaska, the new model results (ERF and ground motion) in an
overall increase in hazard across the state. We present the ERF model com-
ponents in a geospatial format and provide assessments of where damaging
shaking is likely to occur. The extent of damaging shaking is represented in
terms of Modified Mercalli Intensity (MMI), a measure of earthquake effects
that describes the strength of earthquake shaking inferred from intensity
observations. Test sites (Anchorage, Fairbanks, Juneau, Nome, Prudhoe Bay,
and Seward) were reviewed to identify sources of change in hazard, and we
describe and represent those locations with their contributing factors in this
presentation. Relative change from the 2007 model is presented to highlight
where the hazard (or damaging shaking) has increased or decreased.

POSTER 141
A New Seismic Reflection Study for Southwestern Puerto
Rico Fault Characterization

JUSTINIANO, C., University of Puerto Rico at Mayagiiez, Puerto Rico,
USA, chris.justiniano@upr.edu; VANACORE, E., University of Puerto Rico
at Mayagiiez, Puerto Rico, USA, elizabeth.vanacore@upr.edu; PRATT, T., U.S.
Geological Survey, Virginia, USA, tpratt@usgs.gov; LOPEZ VENEGAS, A.,
University of Puerto Rico at Mayagiiez, Puerto Rico, USA, alberto.lopez3@
upr.edu

Southwestern Puerto Rico (SWPR) seismic activity received significant atten-
tion after the 2020 earthquake sequence. All previous research suggest that
seismicity propagated in the onshore area where it was found the presence
and interaction of left-lateral strike slip and normal faults. The sequence sug-
gests a diffuse zone of active offshore faulting at the western side driven by
coupling at the northern boundary of the Caribbean plate. Most of the previ-
ous work in the area was conducted through offshore seismic reflection sur-
veys, leaving behind significant gaps to understand onshore faults. Strike, dip,
and depth of fault planes are critical for comprehensively characterizing fault
structures along Puerto Rico’s tectonic boundaries for future hazard assess-
ments. How can these enhanced descriptions of onshore faults help assess the
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overall tectonic extent of Puerto Rico-Virgin Islands block which may include
a boundary in SWPR associated with observed seismic activity? We pres-
ent a geophysical approach to produce a new onshore fault characterization
qualitatively and quantitatively in Lajas Valley, SWPR, including the Punta
Montalva Fault. An initial phase of data acquisition has been completed using
a 2D-channel seismic system supplemented with nodal recorders. Seismic
data processing and data analysis are being carried out using the Seismic Unix
processing system. Preliminary results show excellent imaging of several faults
beneath the Lajas Valley, indicating potential for understanding the tectonics
of this important area.

POSTER 142
Gridded Seismicity Models for the 2025 USGS National
Seismic Hazard Model for Puerto Rico and the U.S. Virgin
Islands

LLENOS, A. L., US. Geological Survey, Colorado, USA, allenos@usgs.gov;
MICHAEL, A. ], US. Geological Survey, California, USA, ajmichael@usgs.
gov; SHUMWAY, A. M., U.S. Geological Survey, Colorado, USA, ashumway@
usgs.gov; HAYNIE, K. L., U.S. Geological Survey, Colorado, USA, khaynie@
usgs.gov

Gridded (or background) seismicity models are a critical component of prob-
abilistic seismic hazard assessments, accounting for off-fault and smaller mag-
nitude earthquakes. They are typically developed by declustering and spatially
smoothing an earthquake catalog to estimate a long-term seismicity rate that
can be used to forecast future earthquakes. Here, we present new gridded seis-
micity models for use in the 2025 National Seismic Hazard Model (NSHM)
for Puerto Rico and the U.S. Virgin Islands (PRVI). The previous PRVI NSHM
was released in 2003, and so our new models incorporate updates to both
data and methodology. We utilize an updated earthquake catalog based on
improved Puerto Rico Seismic Network data with newly characterized com-
pleteness epochs. The catalog is divided into crustal, subduction interface,
and intraslab seismicity using new methods and an updated subduction zone
geometry. We consider three declustering methods: Gardner and Knopoff
(BSSA, 1974; also used in the 2003 model), Reasenberg (JGR, 1985) and the
nearest-neighbor method of Zaliapin and Ben-Zion (JGR, 2020). To spatially
smooth the catalogs, we employ two-dimensional Gaussian kernels of either
fixed or adaptive (variable) bandwidth (Frankel, SRL, 1995; Helmstetter et al.,
SRL, 2007; Moschetti, BSSA, 2015). The spatial probability density functions
that result from declustering and smoothing are later combined with a rate
model developed using the new methodology applied to the 2023 U.S. NSHM
50-state update (Petersen et al., Earthquake Spectra, 2023), which improves
representation of epistemic uncertainty relative to the 2003 model. We pres-
ent preliminary PRVI gridded seismicity models and examine how they are
impacted by the ongoing and extraordinarily active Southwest Puerto Rico
sequence.

POSTER 143
A Seismological Method for Estimating the Long-Period
Transition Period Tl in the Seismic Building Code

PEZESHK, S., University of Memphis, Tennessee, USA, spezeshk@
memphis.edu; ASSADOLLAHI, C., University of Memphis, Tennessee, USA,
cmmorell@memphis.edu

The design response spectrum in the ASCE 7 Standard has undergone numer-
ous changes in recent years. Despite these updates, one crucial parameter, the
long-period transition period parameter (T} ), has remained unchanged since
its inception in FEMA 450-1/2003. T| represents the corner period signifying
the shift from constant velocity to constant displacement segments within the
design response spectrum. This parameter holds particular significance for
structures with longer periods, like high-rise buildings and bridges. Presently,
the estimation of T} utilized in engineering design standards is primarily based
on a correlation between modal magnitude (Mw) and Ty, overlooking factors
such as stress drop (Ao) or crustal velocity in the source region (). This study
seeks to integrate both Ao and p into the TL estimation process. Modal magni-
tude data is derived from disaggregation data from the 2018 National Seismic
Hazard Model (NSHM) for the contiguous United States (CONUS) and the
2021 NSHM for Hawaii (HI). B values are obtained from existing literature.
To calculate Ao for events in the Central and Eastern United States (CEUS),
ground motion models are inverted. For events in the Western United States
(WUS) and HI, published information is utilized to determine Ac. The T is
then determined using the definition of the corner period. The outcomes of
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this study indicate a generally more conservative or longer estimation of TL
compared to the current approach employed in engineering design standards.

POSTER 144
Why Seismic Hazard Models Appear to Overpredict
Historical Shaking Observations: An Intensely Simple
Answer

SALDITCH, L., Guy Carpenter & Co LLC, Colorado, USA, leah.salditch@
gmail.com; STEIN, S., Northwestern University, Illinois, USA, s-stein@
northwestern.edu; GALLAHUE, M., Gallagher Re Inc., Minnesota, USA,
mgallahuel3@gmail.com; NEELY, J., University of Chicago, Illinois, USA,
jamesneely2022@u.northwestern.edu; ABRAHAMSON, N. A., University of
California, Berkeley, California, USA, abrahamson@berkeley.edu

To understand how well seismic hazard maps predict actual shaking, we use
performance metrics to compare them via hindcasting. Our hindcasting
approach uses seismic intensities derived from documented shaking effects,
which provide the only source of information for shaking caused by histori-
cal earthquakes, and often the most abundant information for instrumentally
recorded events. Using intensities allows longer observation periods for map
performance evaluation, but has limitations in uncertainty and spatial cov-
erage. Comparison of modern hazard maps and historical intensities also
requires conversion between forecasted metrics such as peak ground accel-
eration (PGA) and intensity. Recent maps for California, Japan, Italy, Nepal,
and France appear to consistently overpredict historically observed intensi-
ties. However, numerical simulations show that observed shaking is equally
likely to be above or below predictions. The consistency of results from inde-
pendently developed models and datasets in different countries and tectonic
settings suggests a possible systematic bias in the hazard models, the observa-
tions, or both. Analysis of possible causes shows that much of the discrepancy
is due to a subtle issue: the Ground Motion Intensity Conversion Equations
(GMICE) equations used to compare the maps with historically observed
intensities. Gallahue and Abrahamson (2023) showed that currently used
GMICEs introduce a bias when used to convert hazard maps, overestimating
the PGA-equivalent intensity value by as much as 1 intensity unit for above
average ground motions that often control seismic hazard. Improved GMICE
will be important for seismic hazard performance evaluation and ground
motion modelling efforts. For mitigating earthquake risk, it is encouraging
that much of the apparent overprediction of earthquake hazards results from
the conversion equations rather than a systematic effect in the hazard model-
ing approach. Thus although any given hazard map may overpredict or under-
predict shaking due to chance or parameter choice, we find no evidence for
underlying systematic problems with hazard mapping.

POSTER 145
Hybrid Empirical Ground-Motion Models for the Island of
Hawaii Based on an Updated Strong Ground Motion
Database

DAVATGARI TAFRESHI, M., University of Memphis, Tennessee, USA,
mdvtgrtf@memphis.edu; PEZESHK, S., University of Memphis, Tennessee,
USA, spezeshk@memphis.edu; HAJI-SOLTANI, A., CNA Insurance, Illinois,
USA, Alireza.haji-Soltani@cna.com

Due to different anelastic attenuation characteristics, the volcanic origin of
some events, and the distribution of event depths, ground motion modeling
on the island of Hawaii is challenging. The island of Hawaii has experienced
several significant earthquakes, contributing to a growing database of strong
ground motion observations. The development of Ground Motion Models
(GMMs) for the island of Hawaii has been limited to only a few. In this study,
we have proposed two separate GMMs using the Hybrid Empirical Method
(HEM), one for shallow earthquakes (hypocentral depth < 20 km) and one
for deep earthquakes (hypocentral depth > 20 km) on the Island of Hawaii.
Considering Western North America (WNA) and the island of Hawaii as the
host and target regions, we utilized the stochastic point source model ratio in
the host and target regions as adjustment factors. The adjustment factors have
been applied to transform the GMM:s from the host region to the target region.
The models have been developed by the Ground Motion Intensity Measures
(GMIMs) resulting from the HEM and nonlinear least-squares regression. We
further calibrate the models using the observed database to adjust any bias
between the GMIM estimates from the HEM and the Hawaii observations.
The GMMs have been developed to predict PGA and 5%-damped PSA at peri-
ods T = 0.01-10 s for moment magnitudes (M) in the range of 3 to 7.5 and for

Joyner-Boore distances in the Ry, < 200 km range.
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Empirical Models for Fourier Amplitude Spectrum of
Ground-Motion Calibrated on Data From the Iranian
Plateau

DAVATGARI TAFRESHI, M., University of Memphis, Tennessee, USA,
mdvtgrtf@memphis.edu; PEZESHK, S., University of Memphis, Tennessee,
USA, spezeshk@memphis.edu; SINGH BORA, S., GNS Science, Lower Hutt,
New Zealand, s.bora@gns.cri.nz

Ground motion models (GMMs) are commonly employed in engineer-
ing seismology to predict ground motion intensities. Most GMMs typically
predict the response spectral ordinates, such as spectral acceleration, for
a single-degree-of-freedom oscillator due to their widespread use in engi-
neering design. The functional forms of the GMMs for response spectra are
constructed based on principles derived from the Fourier spectral concept.
Presuming the applicability of Fourier spectral concepts in the response
spectral domain might lead to physically inexplicable outcomes. This study
employed a mixed-effects regression technique to introduce four models for
predicting the Fourier amplitude spectrum. These models explore the influ-
ence of incorporating random-effect event and station terms and variations in
employing the mixed-effects regression technique in either one or two steps,
using either a truncated dataset or the entire dataset (nontruncated dataset).
The models are developed based on data from Iranian strong motion. All data-
sets comprise 2581 three-component strong ground motion records derived
from 424 events with magnitudes ranging from 4.0 to 7.4. These records span
from 1976 to 2020 and involve 706 stations.

In contrast, the truncated dataset has fewer records, events, and stations,
specifically 2071, 408, and 636. We employed simple functional forms for four
models, incorporating a restricted set of predictors, which include moment
magnitude (M,,), Joyner-Boore distance (R;,), and time-averaged shear-wave
velocity in the top 30 m (V). The style-of-faulting term was omitted from
the final functional forms based on statistical analyses.

POSTER 147
Methods to Evaluate and Improve the Modeling of
Rupture Directivity in Assessment of Seismic Hazard
WITHERS, K., U.S. Geological Survey, Colorado, USA, kwithers@usgs.gov;
KELLY, B., University of Florida, Florida, USA, bpkelly@usgs.gov; BAYLESS,
J., AECOM, California, USA, jeff.bayless@aecom.com; MOSCHETTI, M.,
U.S. Geological Survey, Colorado, USA, mmoschetti@usgs.gov

In recent years, there have been advancements that model near-source effects
of earthquake rupture on strong ground shaking, leading to an improved
characterization of ground motions. Moving forward, modern techniques can
be used to incorporate source characteristics and near-fault ground motion
behavior that contribute to the azimuthally varying effects that result in rup-
ture directivity. One example is the application of machine learning methods
to support more automated integration of new predictor variables in model
development and to allow more evaluation opportunities to assess residuals.
Here, we utilize several techniques to take advantage of the plethora of syn-
thetic data and its ability to supplement trends observed in data. We showcase
two examples of how models can be developed using artificial neural networks
(ANNSs). We evaluate the performance of the ANN with existing methods,
comparing misfit and evaluate how to improve upon these methods in the
future.

One ANN approach uses a set of simulations with synthetic ground
motions from the Southern California Earthquake Center (SCEC) CyberShake
study to develop a ground motion model adapted to incorporate seismic direc-
tivity information using an ANN. This large database (TBs) enables us to train
the model to better capture magnitude, period, and distance variations and
how they relate to amplification from hypocenters located along finite-faults
during training. In some cases, there is reduced misfit from better represent-
ing source features that aren’t included in base ground motion models that
neglect hypocenter location (e.g., azimuthal variation, source-to-site terms).
Another ANN method uses a shallow-layered neural network model to bet-
ter fit a hypocenter-independent model. This method adjusts the median and
aleatory variability to account for the averaged impact of various hypocenter
distributions to fit the underlying directivity adjustment model. This method
serves as a template to apply to other directivity models, improving computa-
tional efficiency and more readily enabling integration in hazard codes.
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A Fault-Based Crustal Deformation Model With Buried
Dislocation Sources for Slip-Rate Inversion of the Alaska
Faults

ZENG, Y., U.S. Geological Survey, Colorado, USA, zeng@usgs.gov

I apply a fault-based crustal deformation model with buried dislocation
sources to estimate on-fault slip rates and off-fault moment rate distribution
in Alaska for the long-term National Seismic Hazard Model (NSHM). This
model uses the method of Zeng and Shen (2017) to invert for slip-rate and
strain-rate parameters based on inputs from Global Positioning System (GPS)
velocities and geologic slip-rate constraints. A time-dependent postseismic
deformation correction is applied to the data to account for the viscoelastic
responses from the 1964 Great Alaska earthquake. I modify the Alaska sub-
duction model from the block model of Elliott and Freymueller (2020) using
the USGS Slab2.0 model (Hayes et al., 2018). Faults in Alaska are obtained
from the 2023 NSHM Alaska geologic fault model (Powers et al., 2023). The
model slip rates are determined using a least-squares inversion. The resulting
on-fault model slip rates are compared with the geologic slip rates in Alaska,
and the off-fault moment rate is compared with the regional seismicity rate.

3D Wavefield Simulations: From Seismic Imaging to
Ground Motion Modelling

Oral Session « Thursday 2 May « 8:00 AM Pacific
Conveners: Ebru Bozdag, Colorado School of Mines
(bozdag@mines.edu); Rebecca Fildes, University of
California, Davis (rfildes@ucdavis.edu); Menno Fraters,
University of Florida (menno.fraters@ufl.edu); Lorraine J.
Hwang, University of California, Davis (Jjhwang@ucdavis.
edu); Andrew Lloyd, Lamont-Doherty Earth Observatory,
Columbia University, (andrewl@ldeo.columbia.edu);
Brandon VanderBeek, Universita di Padova (brandonpaul.
vanderbeek@unipd.it)

High Frequency (2+ Hz), 3D Wavefield Simulations of Large
Earthquakes on the Southern Whidbey Island Fault,
Washington State

STONE, I., U.S. Geological Survey, Washington, USA, istoneuw@gmail.com;
WIRTH, E., U.S. Geological Survey, Washington, USA, emoriarty@usgs.gov;
GRANT, A., US. Geological Survey, Washington, USA, agrant@usgs.gov;
FRANKEL, A., U.S. Geological Survey, Washington, USA, afrankel@usgs.gov

We directly simulate large magnitude crustal earthquakes (Mw?7.0-7.5) on the
southern Whidbey Island fault in Washington State to better constrain the
possible extent and distribution of strong shaking in the Puget Sound region.
Simulations employ a 3-D seismic velocity model and kinematic, finite-fault
sources, and are run using a spectral element method code (SPECFEM3D) on
a mesh with a 30m-sampled topographic surface. We also implement targeted
updates to the seismic velocity model at shallow depths to improve accuracy of
high-frequency shaking (i.e., modeled up to ~2.5 Hz). These include adding a
region-specific, shallow (~100m-thick) soil velocity model and surface topog-
raphy. Model quality is assessed by comparing results to empirical ground
motion models (NGA-West2) and records from the 2001 Mw6.8 Nisqually
earthquake. We test the sensitivity of ground motion estimates to a variety
of source parameters, including hypocenter location, fault dip direction, and
source location. We find that all Mw7.0 scenarios produce strong shaking in
the city of Everett, Washington, and produce peak shaking greater >10 cm/s in
the cities of Seattle, Bellevue, and Tacoma. For larger magnitude events, strong
shaking can extend as far north as Victoria, British Columbia, and as far south
as Olympia, Washington. In addition, the sedimentary structure of the nearby
Everett Basin encourages the generation of high-amplitude, intermediate- and
long-period surface waves. We also observe a strong dependence of long-
period amplification in the Everett, Seattle, and Tacoma Basins on rupture
directivity and source location. The inclusion of a shallow soil velocity model
impacts site effects at periods of 1-2 s, with the greatest impact observed at
sites with VS30 < 400 m/s. The results indicate that the potential strong shak-
ing from large southern Whidbey Island fault earthquakes will be greatest in
the central Puget Sound region, though the exact distribution and intensity
of shaking will be highly dependent on local geology and earthquake source
parameters, like hypocenter location and dip direction.
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3D Kinematic Models of Ground Motions of Cascadia
Megathrust Earthquakes: Preliminary Results and
Comparison to Paleoseismic Subsidence Data

DUNHAM, A., US. Geological Survey, Washington, USA, adunham@
uw.edu; WIRTH, E., U.S. Geological Survey, Washington, USA, ewirth@usgs.
gov; KIM, J., University of Washington, Washington, USA, jeykim@uw.edu;
SCHMIDT, D., University of Washington, Washington, USA, dasc@uw.edu;
GRANT, A., US. Geological Survey, Washington, USA, agrant@usgs.gov;
FRANKEL, A, U.S. Geological Survey, Washington, USA, afrankel@usgs.gov;
STONE, L, U.S. Geological Survey, Washington, USA, istone@usgs.gov

The Cascadia Subduction Zone (CSZ) is anomalously quiet, with a dearth of
moderate-to-large magnitude seismicity in the instrumented record. However,
paleoseismic evidence indicates that the CSZ ruptures in large (~M8-9) mega-
thrust earthquakes, with the last great event occurring in 1700. To quantify the
seismic hazard due to great CSZ earthquakes, we employ numerical methods
to simulate ground motions of many M8.7-9.2 megathrust earthquake sce-
narios. Here, we present preliminary results from the next generation of 3D
broadband (up to 10 Hz) ground motion simulations for the CSZ, building
off the work of Frankel et al. (2018) and Wirth et al. (2018). These broad-
band ground motions are generated using a hybrid approach, where low fre-
quency (<1 Hz) waveforms are simulated in a 3D seismic velocity model using
SPECFEM3D and are combined with high frequency (1-10 Hz) waveforms
modeled stochastically. We build these scenarios using a logic tree approach,
varying the event magnitude, the down-dip and up-dip limits of slip, includ-
ing rupture onto secondary splay faults, and the slip distributions, which are
varied both randomly and based on interseismic geodetic locking. Ultimately,
these ground motions may be coupled with simulations of tsunami inunda-
tion to achieve a time-dependent understanding of seismic and tsunami haz-
ard in coastal communities. These simulations will also be used to quantify
the impacts to infrastructure and cascading hazards, such as landslides, liq-
uefaction, and land-level change, with a focus on coastal communities in the
Pacific Northwest. In addition, we highlight a subset of earthquake scenarios
to evaluate how different rupture properties, as well as methods for calculat-
ing static displacements (i.e., 3-D simulations vs. a 1-D Okada model), impact
estimates of coastal vertical land-level change and their comparison to paleo-
seismic estimates from past earthquakes. We show that the method used to
calculate vertical displacements influences the distribution of coseismic uplift
and subsidence, and therefore has implications for comparisons to paleoseis-
mic data from previous Cascadia earthquakes.

Broadband Ground Motion Simulations for a Tirkiye-like
Earthquake “Doublet” on the Hayward and Calaveras
Faults

GRAVES, R., US. Geological Survey, California, USA, rwgraves@usgs.gov;
WANG-CONNELLY, J., California Office of Emergency Services, California,
USA, Jia.Wang-Connelly@CalOES.ca.gov; THOMPSON, E. M. US.
Geological Survey, Colorado, USA, emthompson@usgs.gov; QUITORIANO,
V., US. Geological Survey, Colorado, USA, vinceq@contractor.usgs.gov;
WALD, D., U.S. Geological Survey, Colorado, USA, wald@usgs.gov; MILNER,
K., University of Southern California, California, USA, kmilner@usc.edu;
GUNAY, S., University of California, Berkeley, California, USA, selimgunay@
berkeley.edu

The occurrence and impact of the February 2023 earthquake doublet in
Tiirkiye, where an M, 7.8 event was followed roughly 9 hours later by an M,
7.5 event on an adjacent fault, begs the question: What would be the impact
of such a sequence in California? Here, we consider a comparable doublet
scenario on the Hayward and Calaveras faults in the San Francisco Bay region.
The first phase of this work involves characterizing the fault ruptures and sim-
ulating the ground motions. We base the fault locations and orientations on
the 2023 USGS National Seismic Hazard Model. Both faults have creeping
zones, so we use a simple scheme in our kinematic rupture generator to taper
the coseismic slip in the upper 10 km based on the ratio of long-term creep
rate to long-term fault slip rate along each section. The resulting magnitudes
are M,, 7.15 for the 95-km Hayward rupture and M, 7.16 for the 100-km
Calaveras rupture. We compute broadband motions using a combination of
deterministic and stochastic approaches for the lower- and higher-frequency
components, respectively. Our deterministic calculations use the USGS 3D
San Francisco Bay region velocity model (v21.1) with a minimum shear veloc-
ity of 400 m/s, and our stochastic simulations use a 1D reference model with
Vs30-based site-specific adjustments using period-dependent factors. We
saved waveforms on a 1.2 km by 1.2 km grid of points, and we extracted PGA,
PGV, and spectral accelerations at periods of 0.3, 1.0, and 3.0 s to produce sce-
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nario ShakeMaps. Additionally, we save ground acceleration time histories at
other sites corresponding to locations of mid- and high-rise buildings for later
use in structural response analysis. Comparison of the simulated motions
with empirical ground-motion models (GMMs) are generally favorable; how-
ever, noticeable differences exist due to rupture directivity and basin response
effects. Furthermore, simulated motions along the creeping fault sections are
generally smaller than GMM predictions. The second phase of this work is
ongoing and involves analyzing potential impacts on the built environment
using the simulated ground motions.

Toward High-Frequency Three-Dimensional Green's
Function Databases

MODRAK, R. T., Los Alamos National Laboratory, New Mexico, USA,
rmodrak@lanl.gov; KINTNER, J. A., Los Alamos National Laboratory,
New Mexico, USA, jkintner@lanl.gov; NELSON, P, Los Alamos National
Laboratory, New Mexico, USA, pln@lanl.gov; GAO, K., Los Alamos
National Laboratory, New Mexico, USA, kaigao@lanl.gov; ZHOU, R., Air
Force Technical Applications Center, Florida, USA, rongmao.zhou@us.af.
mil; SAIKIA, C. K., Air Force Technical Applications Center, Florida, USA,
chandan.saikia@us.af.mil

An effort is underway at national laboratories and universities to compute new
3D Green’s functions. To inform choices for production Green’s function sim-
ulations, we present ~1 Hz comparisons between elastic solvers and prelimi-
nary 3D moment tensor inversions for 6 historical underground explosions.

Among the results of the comparisons, we show that, even with extremely
conservative meshing, differences of practical significance can persist between
finite-difference and finite-element synthetics. More subtly, source-dependent
amplitude errors related to finer meshing requirements for shear relative to
compressional waves can give rise to systematic biases, motivating detailed
convergence checks.

Guided by the above, we computed finite-element Green’s functions and
corresponding moment tensors for the historical explosions. Our results show
that meaningful patterns can persist in moment tensor uncertainty surfaces
even when best-fitting moment tensor solutions become unreliable. For low-
magnitude or sparsely-recorded seismic events, 3D Earth models may provide
new source constraints different from the usual Rayleigh-wave radiation pat-
tern constraints that tend to dominate 1D inversions, with implications for
improved source-type estimation in particular.

Iterative Global 3D Centroid Moment Tensor Inversions
Using Stored Global Green Functions From Glad-M25
SAWADE, L., Princeton University, New Jersey, USA, lsawade@princeton.
com; EKSTROM, G., Columbia University, New York, USA, ekstrom@
ldeo.columbia.edu; DING, L., University of Toronto, Toronto, Canada,
liangding86@gmail.com; PETER, D., King Abdullah University of Science
& Technology, Thuwal, Saudi Arabia, daniel.peter@kaust.edu.sa; LIU, Q.,
University of Toronto, Toronto, Canada, ginyaliu@utoronto.ca; NETTLES,
M., Columbia University, New York, USA, nettles@ldeo.columbia.edu;
TROMP, J,, Princeton University, New Jersey, USA, jtromp@princeton.edu

Though the synthetic seismograms used for Global CMT inversion are based
on modern 3D Earth models, their accuracy is limited by the validity of the
path-average approximation for mode summation and surface-wave ray
theory. Inaccurate computation of ground motion amplitude and polariza-
tion, and other effects that are not modeled, may bias inverted earthquake
parameters. Synthetic seismograms of higher accuracy will improve the deter-
mination of seismic sources in the CMT analysis, and reduce concerns about
this source of uncertainty. However, traditional forward computation of 3D
synthetic seismograms for iterative source inversion remains computation-
ally prohibitive. The calculation of a strain-tensor database has recently been
implemented for the spectral-element solver SPECFEM3D (Ding et al., 2020),
based on theory from previous work for regional inversion of seismograms
for earthquake parameters (Zhao et al., 2006). The main barriers to a global
database of Green functions have been storage capacity, I/O, and computation
speed. We show that subselecting necessary elements can efficiently overcome
these issues when storing reciprocal wavefields for 183 stations of the Global
Seismographic Network. Here, we apply this framework of Green Function
storage to the set of GCMT solutions used for the CMT3D catalog Sawade et
al. (2021) and compare GCMT, CMT3D, and CMT3D+ solutions, the latter
of which are iteratively inverted for moment tensor and centroid location and
time until converged.
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SPECFEM++: A Modular and Portable Spectral-element
Framework for Seismic Wave Propagation

KAKODKAR, R. R., Princeton University, New Jersey, USA, rohit_
kakodkar@princeton.edu; TROMBP, J., Princeton University, New Jersey, USA,
jtromp@princeton.edu

SPECFEM represents a suite of computational tools based on the spectral
element method used to simulate wave propagation through heterogeneous
media. Over the years, SPECFEM has been developed as a set of 3 Fortran
packages (SPECFEM2D, SPECFEM3D, and SPECFEM3D_GLOBE) with par-
tial support for GPUs (NVIDIA and AMD). The central premise of SPECFEM
has always been achieving highly optimized performance on traditional and
modern architectures by implementing domain- and dimension-specific
algorithmic optimization. However, this approach has also resulted in a
codebase with a high technical overhead, heavy use of conditional branches,
architecture-specific implementations, code duplication, and isolated feature
implementations.

In this talk, I will present our recent efforts to unify the suite of
SPECFEM packages under a single modular framework, SPECFEM++, while
maintaining the performance characteristics of the original packages. The
key feature of SPECFEM++ is a formulation that separates the physics from
the parallelism of the spectral element method. We describe this parallelism
using the Kokkos programming model and the physics using C++-templated
spectral element types. The flexibility of C++ templates and the performance-
portability of Kokkos programming model has let us design a modular pack-
age that is highly versatile and performant.

Forward Simulation of Air and Ground Vibration Induced
by Series of Wind Turbines Using the Spectral-Element
Method

FITZGERALD, J., Queens University, Kingston, Canada, 17jcfl@queensu.
ca; WIBOONWIPA, N., Queens University, Kingston, Canada, 21nw23@
queensu.ca; GHARTI, H., Queen’s University, Kingston, Canada, homnath.
gharti@queensu.ca; BRAUN, A., Queens University, Kingston, Canada,
braun@queensu.ca

Amidst the ongoing energy transition, wind power, harnessed via turbines,
has been identified as a viable renewable energy source capable of generat-
ing clean, sustainable power. As wind turbines harness the wind’s energy to
produce electricity, they introduce sub-aerial and subsurface vibrations that
can be observed in seismic and acoustic recordings. Elastic and acoustic wave
propagation from turbine sources was simulated using the spectral-element
method implemented in SPECFEM3D across a spectrum of frequencies rang-
ing from 1 to 10 Hz across a diverse set of subsurface conditions. Numerical
results were compared with observations from turbine installations in Wolfe
Island, Ontario for validation. Comprehensive synthetic modelling of these
coupled wavefields allows us to characterize the noise introduced by these
power-generating structures and to assess their impact on nearby people and
infrastructure. Further, the wavefield characterization allows for the investiga-
tion of turbines as a seismic source that can lead to monitoring solutions for
structural foundation and installation integrity.

Multiscale Rupture Modeling: Bridging Laboratory
Acoustic Emissions and Earthquake Ground Motions

GU, C., Tsinghua University, Beijing, China, guchch@mit.edu; MENG, C,,
Massachusetts Institute of Technology, Massachusetts, USA, cmeng@mit.edu

Rupture phenomena occur at multiple scales, ranging from laboratory failure
experiments to real-world earthquakes. This study introduces a novel hybrid
approach combining quasi-static and dynamic rupture modeling to explore
the initiation and propagation of fracture events. This method is applied to
three distinct scenarios: a laboratory stick-slip experiment, a hydraulic fracture
experiment, and the 2022 M6.7 Luding earthquake in Sichuan Province, China.

The models for each scenario are validated using real waveform observa-
tions from laboratory Piezoelectric Transducer (PZT) sensors and an array of
dense field strong motion stations. The results from these applications dem-
onstrate the robustness and versatility of the hybrid rupture modeling tech-
nique. The study provides insights into the intricate mechanisms of fracture
initiation and growth at different scales, highlighting the correlation between
micro-scale laboratory acoustic emissions and macro-scale earthquake
ground motions. Furthermore, our findings reveal the critical role of various
physical parameters in rupture dynamics, such as stress concentration, mate-
rial heterogeneity, and fault geometry. These insights have significant implica-
tions for understanding earthquake mechanics and improving seismic hazard
assessment.
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Local Geological Changes and Simplicial Remeshing for
Wave Propagation

CUPILLARD, P, Université de Lorraine, Nancy, France, paul.cupillard@
univ-lorraine.fr; CAUMON, G., Université de Lorraine, Nancy, France,
guillaume.caumon@univ-lorraine.fr; ANQUEZ, P, Geode-solutions, Pau,
France, pierre.anquez@geode-solutions.com; LEGENTIL, C., TotalEnergies,
Pau, France, capucine.legentil@gmail.com; GLINSKY, N., CEREMA, Sophia
Antipolis, France, Nathalie.Glinsky@cerema.fr; PELLERIN, J., TotalEnergies,
Pau, France, jeanne.pellerin@totalenergies.com; FROEHLY, A., INRIA, Pau,
France, algiane.froehly@inria.fr

Realistic geological models of the subsurface often hold thin layers, tangential
contacts, and horizons shifted by faults. Such features are difficult to handle in
seismic wave propagation simulation because they lead to gigantic computa-
tion costs when using explicit time-schemes. As a consequence, studying the
impact of geological structural uncertainties on wave propagation remains out
of reach in most cases. In this work, we propose two strategies to modify a
geological model locally and provide a good-quality simplicial mesh of it. The
first strategy aims at better balancing accuracy and efficiency of wave propaga-
tion simulations by expanding or contracting the problematic aforementioned
geological features. Relying on an exclusion zone associated with each horizon
and fault, our approach locally modifies the geometry and the connectivity of
geological layers in an automatic way. When applied to ground motion model-
ling in the lower Var valley basin (France), this approach allows to decrease
the computation cost of a discontinuous Galerkin simulation by a factor of 55
while keeping an excellent accuracy. The second strategy we propose aims at
inserting a new geological interface in a given model while avoiding to remesh
this latter completely. To do so, we rely on a level-set function to describe the
interface to be inserted and on the Mmg software to remesh the vicinity of the
interface, with a special care of its intersections with previous discontinuities.
Using this approach, we study the impact of the depth of a gas-water con-
tact on a seismic wavefield. This illustrates how our method might open the
path to the inversion of waveforms for the estimation of geological structural
parameters.

3D Multiresolution Velocity Model Fusion With Probability
Graphical Models

ZHOU, Z., University of California, San Diego, California, USA, zhz039@
ucsd.edu; GERSTOFT, P, University of California, San Diego, California,
USA, pgerstoft@ucsd.edu; OLSEN, K. B, San Diego State University,
California, USA, kbolsen@sdsu.edu

The variability in spatial resolution of seismic velocity models obtained via
tomographic methodologies is attributed to many factors, including inversion
strategies, ray path coverage, and data integrity. Integration of such models,
with distinct resolutions, is crucial during the refinement of community mod-
els, thereby enhancing the precision of ground motion simulations. Toward
this goal, we introduce the Probability Graphical Model (PGM), combining
velocity models with heterogeneous resolutions and non-uniform data point
distributions. The PGM integrates data relations across varying-resolution
subdomains, enhancing detail within low-resolution domains by utiliz-
ing information and a priori knowledge from high-resolution subdomains
through a maximum likelihood problem. Assessment of efficacy, utilizing
both 2D and 3D velocity models—consisting of synthetic checkerboard mod-
els and a fault zone model from Ridgecrest, CA—demonstrates noteworthy
improvements in accuracy. Specifically, we find reductions of 30% and 44% in
computed travel-time residuals for 2D and 3D models, respectively, as com-
pared to conventional smoothing techniques. Unlike conventional methods,
the PGM'’s adaptive weight selection facilitates preserving and learning details
from complex, non-uniform high-resolution models and applies the enhance-
ments to the low-resolution background domain.

Multi-Scale Seismic Imaging of Fault-Zone Structures in
Southern California With Full-Waveform Inversions of
Regional and Dense Array Data

LI, G., Statewide California Earthquake Center & University of Southern
California, California, USA, guoleonlee@gmail.com; BEN-ZION, Y,
Statewide California Earthquake Center & University of Southern California,
California, USA, benzion@usc.edu

We discuss several methodologies for constructing multi-scale seismic veloc-
ity models for crustal fault zones at seismogenic depths with full-waveform
inversion of earthquake and ambient noise data recorded by regional and
dense sensor configurations. We first discuss applications for the area around
the rupture zone of the 2019 Ridgecrest earthquake sequence in California,
leveraging data from the regional network and dense 2D and 1D deployments
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with station spacings of ~5 km and ~100 m, respectively. To build self-consis-
tent multi-scale models, we begin with pre-existing regional velocity model
earthquake locations, and refine these results through iterative inversions of
waveforms recorded by regional and 2D array stations. The improved results
provide a structural context of small-scale fault zone models with resolutions
up to the tens of meters using high-quality aftershock waveforms captured
by dense linear arrays with frequencies up to 10 Hz. As a second focus area,
we develop multi-scale imaging for the southern San Andreas fault using
data recorded by a dense deployment near the Thousand Palms Oasis in the
Coachella Valley at a time with very few local earthquakes. To utilize regional
and teleseismic earthquake waveforms, we use double-difference kernels
with the FK-injection SPECFEM3D solver to image the fault-zone structures
beneath the dense array. The multi-scale results on fault zone and crustal
structures contribute significantly to improved understanding of earthquake
processes and seismic hazard assessments. The developed methodologies are
broadly applicable to research on fault zones worldwide.

Global Source-Encoded Waveform Inversion: Preliminary
Results

CUI, C., Princeton University, New Jersey, USA, ccui@princeton.edu;
BACHMANN, E., Princeton University, New Jersey, USA, etienneb@
princeton.edu; TROMP, J., Princeton University, New Jersey, USA, jtromp@
princeton.edu

We present the latest update on applying source encoding on a global scale.
Our source-encoding technique enables us to compute Fréchet derivatives for
all events with only a few forward and adjoint simulations and shows promis-
ing results for a hemispherical-scale study. In this study, we introduce four
improvements. First, we start with the GLAD-M35 model, which is our lat-
est global adjoint tomography model and provides a low-rank approximation
of the full Hessian. This enables us to properly scale partial velocity Hessian
terms as the preconditioner and determine the smoothing length based on the
resolution length estimation. Second, we expand the dataset to a total of 9,382
events with corrected source mechanisms from 3D numerical simulations.
The dataset is selected using a combination of FLEXWIN and new frequency-
domain criteria, which restrict the difference between source-encoding and
inversions using the full-frequency band. Third, by re-running forward simu-
lations for all events every 10 iterations, we introduce a ‘windowing’ technique
that removes unwanted parts of the time-domain observed data even when we
only have a few data points in the frequency domain. Finally, we adopt new
optimizers that better fit the varying nature of the source-encoded objective
function. The optimizers we are testing include ADAM, stochastic conjugate
gradient, and stochastic BFGS.

LLNLGlobeFWI: First Iterations Using a Semi-Automatic FWI
Framework Applied to the Globe With Spiral as the
Starting Model

VAZQUEZ, L., University of Southern California, California, USA,
luisalbe@usc.edu; MORENCY, C., Lawrence Livermore National Laboratory,
California, USA, morencyl@llnl.gov; SIMMONS, N. A., Lawrence Livermore
National Laboratory, California, USA, simmons27@lInl.gov

Building on the global anisotropic travel time tomography model, SPiRaL
(Simmons et al., 2021), we present the first global full waveform inver-
sion (FWI) updates to SPiRaL using an initial set of 103 events distributed
throughout the globe at a period band from 40 s to 200 s. We employed
LLNLGlobeFWTI which is a python-based framework for semi-automated
global full waveform inversion using the adjoint method. LLNLGlobeFWI
was developed at Lawrence Livermore National Laboratory (LLNL) and
used SeisFlows (Modrak et al., 2018) as a starting point for the development.
LLNLGlobeFWI was executed on LLNLs Quartz supercomputer and 90-min-
ute seismograms were computed for the events to capture seismic phases at
global distances. Seismograms were windowed with Pyflex, multitaper mis-
fits and associated adjoint sources were computing using Pyadjoint, and the
L-BFGS method was used for the optimization within the custom semi-auto-
mated workflow. Accurate prediction of waveforms and onset arrival times
at all distances with a single global model is the overall goal of this project.
Here, we present the first full waveform inversions aimed at reaching that goal
starting with the SPiRaL model and an initial set of global events. Future work
will include the incorporation of a larger data set, period band reduction, and
benchmarking with SPiRaL to ensure the onset times are improving as well.

This work was performed under the auspices of the U.S. Department of
Energy by Lawrence

Livermore National Laboratory under Contract DE-AC52-07NA27344.
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Homogenized Full Waveform Inversion : Application to
Earth Model for Long Period Seismic Waves

COLVEZ, M., CEA DAM DIF, Arpajon, France, martin.colvez@ens-cachan.
fr; BURGOS, G., CEA DAM DIE Arpajon, France, gael.burgos@cea.fr;
CAPDEVILLE, Y., Centre National de la Recherche Scientifique, Nantes,
France, yann.capdeville@univ-nantes.fr; GUILLOT, L., CEA DAM DIE
Arpajon, France, laurent.guillot@cea.fr

In order to understand the structure and dynamics of the Earth, seismic
tomographic models are a precious tool. However the building of such models
may be biased by such an interpretative goal. Switching paradigms, we can
relax the interpretation aim to focus on building data-predictive models only,
designed to perform source properties inversion for instance.

To proceed to the construction of such an Earth model, we applied a
modified version of the classical Full Waveform Inversion (FWI), consider-
ing a full anisotropic setting of mechanical properties (21 elastic parameters
and density), and a Gauss-Newton algorithm. Numerical simulations are per-
formed using a spectral-element solver (SEM3D) in order to solve for both
forward and adjoint wavefields, that give access to sensitivity kernels. Then,
considering that the best model obtained by FWI is at best an effective model
of the true one (as proposed by Capdeville & Métivier, 2018), a filtering step
(whose operator comes from homogenization theory applied to nonperiodic
media) provides a spatial regularization for the inverted model. With this
in mind, a test-case is performed on a starting simplified Earth model with
largely buried mantle heterogeneities. The resulting inverted, homogenized
model, is very close to the homogenized starting model, as expected. The
inverted model can therefore be considered as a good data-predictive model.

Adjoint-State Traveltime Tomography (tomoatt.com)

TONG, P., Nanyang Technological University, Singapore, Singapore,
tongping@ntu.edu.sg; CHEN, ], Nanyang Technological University,
Singapore, Singapore, jing.chen@ntu.edu.sg; NAGASO, M., Nanyang
Technological University, Singapore, Singapore, masaru.nagaso@ntu.edu.sg;
HAO, §S., Nanyang Technological University, Singapore, Singapore, masaru.
nagaso@ntu.edu.sg; XU, M., Nanyang Technological University, Singapore,
Singapore, mijian.xu@ntu.edu.sg

Adjoint-state traveltime tomography is an efficient approach for determining
subsurface seismic structures (Vp, Vs, anisotropy) and earthquake locations
using body wave traveltime data. One remarkable feature of this approach
is its independence from ray tracing. TomoATT is the software package that
implements adjoint-state traveltime inversions. The package’s first version,
designed for non-commercial use in scientific community, is now ready for
release. TomoATT grants users the flexibility to choose the specific type(s)
of traveltime data they wish to employ. Whether it be absolute arrival times,
common-source differential arrival times, or common-receiver differential
arrival times, users can utilize them simultaneously or separately to infer
velocity structures and/or earthquake locations. TomoATT stands out for its
multilevel hybrid parallelization technique, which incorporates source paral-
lelization, subdomain parallelization, hyperplane stepping parallel fast sweep-
ing, and Single Instruction, Multiple Data (SIMD) optimization for mul-
tiple CPU architectures (AVX2, AVX-512 and ARM-SVE). This innovative
approach significantly enhances computational efficiency and empowers the
package to tackle super large-scale problems effectively. TomoATT is a user-
friendly software package. Users only need to input traveltime data in a pre-
defined format, and the software will execute with minimal user interference.
The usage of the software package, TomoATT, can be found at www.tomoatt.
com. Notably, adjoint-state traveltime tomography has also been extended to
invert surface wave traveltime data for seismic velocity and anisotropy.

3D Wavefield Simulations: From Seismic Imaging to
Ground Motion Modelling [Poster Session]

Poster Session « Thursday 2 May

Conveners: Ebru Bozdag, Colorado School of Mines
(bozdag@mines.edu); Rebecca Fildes, University of
California, Davis (rfildes@ucdavis.edu); Menno Fraters,
University of Florida (menno.fraters@ufl.edu); Lorraine J.
Hwang, University of California, Davis (ljhwang@ucdavis.
edu); Andrew Lloyd, Lamont-Doherty Earth Observatory,
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Columbia University, (andrewl@ldeo.columbia.edu);
Brandon VanderBeek, Universita di Padova (brandonpaul.
vanderbeek@unipd.it)

POSTER 107

A Detailed Analysis of Seismic Waves Amplification for
Basins Using 3D Seismic Simulations

TIAN, Y., Lawrence Livermore National Laboratory, California, USA, tian7@
linl.gov; TAPE, C., University of Alaska Fairbanks, Alaska, USA, ctape@
alaska.edu

Sedimentary basins trap seismic waves, leading to amplification and long-
duration shaking. This seismic response of a sedimentary basin can be relevant
both for understanding active tectonics and for assessing seismic hazards rel-
evant to society. Using 3D seismic wavefield simulations with different mod-
els, we can explore how the basin depth and the basin’s geometrical boundary
affect the seismic waves, amplitudes, and radiation patterns. Nenana basin
in central Alaska is a promising region for studying basin wave propagation
because its basement surface has been estimated from detailed active-source
imaging and because there were about 15 broadband seismic stations in the
region, enabling comparisons between simulation results (synthetics) and
observations (data). We have created four Nenana basin region models: 1) the
Berg et al. (2020) 3D tomographic model, 2) the Berg model with an embed-
ded basin model, 3) a simplified model of an elliptical basin embedded in
the Berg model, 4) a model with upper 8km from 1D velocity profile from
Brocher2008 and bottom from the Berg model. By comparing and analyzing
the seismic simulation results in both time and frequency domains from these
models, together with the real data collected in this region, we can investigate
the detailed mechanism of basin amplification for a variety of different seismic
sources, basin geometries, and frequencies.
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POSTER 108

Estimating Ground Motion Intensities Using Simulation-
Based Estimates of Local Crustal Seismic Response
AGRAWAL, H., University of Edinburgh, Edinburgh, United Kingdom,
himanshu.agrawal@ed.ac.uk; MCCLOSKEY, J., University of Edinburgh,
Edinburgh, United Kingdom, john.mccloskey@ed.ac.uk

It is estimated that 2 billion people will move to cities in the next 30 years,
many of which possess high seismic risk, underscoring the importance of
reliable hazard assessments. Current ground motion models for these assess-
ments typically rely on an extensive catalogue of events to derive empirical
Ground Motion Prediction Equations (GMPEs), which are often unavailable
in developing countries. Considering the challenge, we choose an alternative
method utilizing physics-based (PB) ground motion simulations and develop
a simplified decomposition of ground motion estimation by considering
regional attenuation (A) and local site amplification (A), thereby exploring
how much of the observed variability can be explained solely by wave propa-
gation effects. We deterministically evaluate these parameters in a virtual
city named Tomorrowville, located in a 3D layered crustal velocity model
containing sedimentary basins, using randomly oriented extended sources.
Using these physics-based empirical parameters (A and A), we evaluate the
intensities, particularly Peak Ground Accelerations (PGA), of hypothetical
future earthquakes. The results suggest that the estimation of PGA using the
deterministic decomposition exhibits a robust spatial correlation with the
PGA obtained from simulations within Tomorrowville. This method exposes
an order of magnitude spatial variability in PGA within Tomorrowville, pri-
marily associated with the near-surface geology and largely independent of
the seismic source. In conclusion, advances in PB simulations and improved
crustal structure determination offer the potential to overcome the limitations
of earthquake data availability to some extent, enabling prompt evaluation of
ground motion intensities.

POSTER 109

Effects of the Distribution of Ambient Noise Sources in
Subsurface Models Inverted From Noise Correlations
VALERO CANO, E., King Abdullah University of Science and Technology,
Jeddah, Saudi Arabia, eduardo.valerocano@kaust.edu.sa; FICHTNER, A.,
ETH Ziirich, Ziirich, Switzerland, andreas.fichtner@erdw.ethz.ch; PETER, D.,
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King Abdullah University of Science and Technology, Thuwal, Saudi Arabia,
daniel.b.peter@gmail.com; MAI, P. M., King Abdullah University of Science
and Technology, Thuwal, Saudi Arabia, martin.mai@kaust.edu.sa

Cross-correlations of seismic ambient noise are often used to image subsur-
face structure. Although it is possible to account for the distribution of noise
sources and treat noise correlations as self-consistent observations, most stud-
ies currently assume that noise sources are uniformly distributed and interpret
noise correlations as empirical Green’s functions. However, this assumption
is not always correct, as noise sources are often localized and unevenly dis-
tributed. In this work, we investigate how the treatment of the noise source
distribution changes subsurface models obtained from noise correlations. Our
main focus is to study how inverted models change if a realistic heterogeneous
noise source distribution is either incorrectly assumed to be uniform or prop-
erly taken into account. Furthermore, we explore the consequences of ignor-
ing distant noise sources in a regional tomography, which may be necessary
to avoid excessive computational requirements. To reach these objectives, we
conduct a series of 2-D synthetic inversions for local subsurface structure,
and thereby imitate a local-scale experiment exploiting ocean noise. The syn-
thetic dataset consists of noise correlations computed with a large-scale noise
source distribution and a laterally heterogeneous Earth structure model. We
invert this dataset using three approaches, each dealing with the noise source
distribution differently. Additionally, we repeat the experiments using a sec-
ond synthetic dataset generated with a different noise source distribution to
investigate how the estimated subsurface varies artificially due to the Green’s
function approximation. Our results demonstrate that the Green’s function
approximation introduces errors in the inverted models with a magnitude
that depends on the distribution of noise sources. Since the location of noise
sources changes over time, this suggests that model errors are also time-
dependent. In contrast, source-related errors are avoided if the noise source
distribution is accounted for. However, all noise sources, including those
located away from the area of interest, must be properly considered.

POSTER 110
Southern Italy: An Intricate Litosphere

CASAROTTI, E., Istituto Nazionale di Geofisica e Vulcanologia - INGV,
roma, Italy, emanuele.casarotti@ingv.it; MAGNONI, E, Istituto Nazionale
di Geofisica e Vulcanologia - INGV, Roma, Italy, federica.magnoni@ingv.it;
CIACCIO, M., Istituto Nazionale di Geofisica e Vulcanologia - INGV, roma,
Italy, mariagrazia.ciaccio@ingv.it; DI STEFANO, R., Istituto Nazionale di
Geofisica e Vulcanologia - INGV, Roma, Italy, raffaele.distefano@ingyv.it

High-resolution adjoint tomography stands out as a valuable method for com-
prehending the complexities of the Earth’s lithosphere. This paper offers an
overview of the seismic images resulting from IMAGINE_IT adjoint tomog-
raphy in the study of the lithosphere beneath Southern Italy and the Adriatic
region.

The Adria plate plays a crucial role in the geodynamics of the Central
Mediterranean, serving as the foreland of non-coeval mountain ranges. Its
margins are subjected to subduction systems beneath the Alps to the north,
the Apennines to the west, and the Dinarides to the east. The intricate behav-
ior of this system, combined with geographical data heterogeneity, has led to a
fragmented understanding of the Adria plate. The lithospheric structure, spe-
cifically Vp and Vs profiles, remains poorly understood due to limited seismic
stations, compromised earthquake location quality, and a lack of coverage by
traditional seismic tomography methods. These uncertainties complicate the
assessment of seismic hazards along the Adriatic coasts, including tsunami
hazard evaluation. We present a preliminary analysis incorporating seven
years of supplementary data beyond IMAGINE_IT original timeframe (lim-
ited to data until 2015). Noteworthy contributions come from the deployment
of dense regional arrays of broadband seismic stations, such as AlpArray and
the ongoing AdriaArray initiative.

Furthermore, the focus extends to southern Italy, covering the CAquila
region up to the Calabrian Arc. The analysis of images produced by high-
resolution adjoint tomography IMAGINE_IT reveals details of the litho-
spheric architecture, including crustal thickness variations, seismic velocity
anomalies, and clear support of a significant interruption of delamination/
subduction-related features.

POSTER 111
Synthetic Inversions for Anisotropic Structures using
Wavefield Simulations and Adjoint Methods

GUPTA, A., University of Alaska Fairbanks, Alaska, USA, agupta7@alaska.
edu; CHOW, B., University of Alaska Fairbanks, Alaska, USA, bhchow@
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alaska.edu; TAPE, C., University of Alaska Fairbanks, Alaska, USA, ctape@
alaska.edu

Laboratory measurements confirm the presence of complex (low-symmetry)
elasticity in a wide range of materials. The presence of anisotropy in the upper-
most mantle is well established. In subduction settings, anisotropy is com-
plex, with different elements—the subducting plate, the mantle wedge, and
the crust—potentially having different forms of anisotropy. Seismic imaging
problems generally offer non-unique solutions, due to extreme heterogeneity
and sparse coverage of stations and source. The addition of parameters due to
the consideration of anisotropy makes the problem even more challenging.
Here, in preparation for real seismic imaging problems, we perform a series of
synthetic tomographic inversions, whereby a synthetic target model is used to
generate synthetic data for a given source-station geometry. An initial model,
different from the target model, is used to generate initial synthetic seismo-
grams. Through formal minimization between initial and target seismograms,
we iteratively perturb and improve the initial model toward the target model.
We consider different target model blocks, each having a predefined type
of homogenous anisotropy, and we test their recovery with a source-station
geometry designed to have good, yet realistic, coverage of the medium. We
test the limits of recovery of these synthetic anisotropy models by changing:
1) the size of the anomaly, 2) the degree of symmetry of the anomaly, 3) the
strength of anisotropy (angular distance from isotropy), 4) the density of sta-
tion coverage, and 5) the portion of waveforms to use in the inversion. Our
study prepares us for realistic synthetic inversions for complex anisotropic
structures, which will guide efforts for performing adjoint tomography in the
Alaska subduction zone.

POSTER 112

Analysing Alpine Fault Earthquakes Through Ambient
Seismic Noise

JUAREZ GARFIAS, 1., Victoria University of Wellington, Wellington, New
Zealand, ilmadelcarmen.juarezgarfias@vuw.ac.nz; TOWNEND, J., Victoria
University of Wellington, Wellington, New Zealand, john.townend@vuw.
ac.nz; CHAMBERLAIN, C. ], Victoria University of Wellington, Wellington,
New Zealand, calum.chamberlain@vuw.ac.nz; HOLDEN, C., SeismoCity,
Wellington, New Zealand, caroline.francoisholden@gmail.com

The Alpine Fault is the primary seismic hazard in Southern New Zealand,
rupturing in M7-8 earthquakes roughly every ~300 years, with the last event
in 1717 AD. Yet, empirical data on ground shaking does not exist due to the
absence of recorded Alpine Fault earthquakes. Numerical models that simu-
late shaking from possible Alpine Fault earthquakes provide key informa-
tion to assist in hazard mitigation but current state-of-the-art models are too
computationally expensive, limiting their ability to compute a comprehensive
range of potential earthquake source scenarios.

Our approach sidesteps these limitations by estimating ground shaking
using ambient seismic noise for modelling wave propagation. Ambient noise,
often seeming random and incoherent in seismograms, can reveal coherent
energy travelling between two seismic stations through cross-correlation,
deconvolution, and coherency analyses. We apply the Virtual Earthquake
method, which uses ambient seismic noise to compute empirical Green’s func-
tions between station pairs. These empirical Green’s functions are modified
from a surface point-force source to a double-couple source at depth. This
method allows us to investigate ground shaking from many rupture scenarios
comprising a broad suite of possible Alpine Fault earthquakes.

We use ambient noise records of both permanent networks and the
novel SALSA (Southern Alps Long Skinny Array), a network of broadband
seismometers strategically deployed every ~10 km along the Alpine Fault,
which facilitates a comprehensive investigation of diverse rupture scenarios.
This study showcases the potential of using ambient seismic noise to unravel
seismic behaviour, offering a valuable tool for predicting and mitigating seis-
mic hazards.
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High-resolution seismic tomography models are invaluable in characterizing
subsurface geologic structures, quantifying seismic hazards, and understand-
ing broader tectonic processes. Theoretical and computational advances over
several decades have enabled full-waveform inversion techniques that extract
more information from recorded seismograms than classical methods. In par-
allel, numerical methods have facilitated the rapid calculation of the forward
and adjoint (time-reversed) wavefields in earthquake seismology, their inter-
action allowing the construction of the gradient of a chosen misfit function
and the iterative improvement of the velocity model. It is well known that
starting models play a crucial role in the success of full-waveform inversions.
Here, the Stephenson et al. (2017) Cascadia seismic velocity model is system-
atically tested as a candidate starting model for future adjoint tomography of
the Pacific Northwest. We use SPECFEM3D Cartesian (Komatitsch & Tromp,
1999) to calculate synthetic seismograms using the candidate starting model
and a catalog of over 500 M4.0+ regional earthquakes recorded from 2012—
2023. We assess starting model quality by comparing travel time anomalies
between the synthetic and observed waveforms. We explore modifications to
the starting model based on physical a priori constraints and make compari-
sons with a one-dimensional Earth model (ak135; Kennett et al., 1995). We
focus on crustal and uppermost mantle structure which spans depth ranges
(0-60 km) that are important to accurately estimate ground motions and seis-
mic hazards, but may be poorly resolved in existing velocity models. While
similar analyses with alternative candidate starting models remain necessary,
this work will ultimately enable the development of future Pacific Northwest
adjoint tomography models.
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Earthquake doublets have been observed globally in various tectonic regimes.
Their occurrence disagrees with general aftershock evolution laws and thus
challenges common approaches for seismic hazard assessment. A better
understanding of the rupture evolution and interaction of faults involved in
earthquake doublets is thus needed to improve earthquake forecasting and
seismic hazard analysis. On February 6, 2023, the destructive earthquake dou-
blet with magnitude 7.8 and 7.6 successively rocked south-central Tirkiye and
northwestern Syria. Here, we use data-constrained dynamic rupture model-
ing to investigate the rupture process and ground motions of the earthquake
doublet. We find that the complex 3D fault geometry and the regional stress
regime generates a distinct pre-stress loading on the multi-segment fault net-
work and leads to complex rupture dynamics, including rupture branching
and arresting, forward and backward rupture triggering, transitions between
subshear and supershear. Our dynamic models well reproduce InSAR, GPS,
local strong motion and teleseismic data. The synthetic ground motions show
heterogeneous distribution with strong directivity amplification by subshear
ruptures. Supershear rupture elevates the ground motion intensity off the fault,
but mitigates the directivity amplification. Our synthetic ground motions
illustrate the same distance decay pattern with the observations. In summary,
our work highlights the importance of fault geometry and pre-stress loading
in determining the complexity in rupture dynamics, and indicates that phys-
ics-based modeling can complement the ground motion models for assessing
the seismic hazard.
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The Cascadia subduction zone is one of the relatively young and warm
endmember subduction systems, mainly due to the subduction of the Juan
De Fuca plate underneath the North American Plate. Studies have shown the
complex fluid migration processes in the crust and mantle while the tremor
activity could also be partly attributed to fluid migration in this region. In this
study, we aim to obtain high-resolution velocity structures of the crust and
upper-mantle of this region based on full-waveform inversion. Particularly,
high frequency P receiver functions (P-RF) are sensitive to sharp discontinui-
ties and velocity variations beneath dense seismic arrays, and ambient noise
data can be used to constrain fine-scale crustal structures. By using hybrid
spectral element method (FK-SEM), we jointly invert could combine the P-RF
waveforms and ambient noise cross-correlation data of the CASC93 array
(Trehu et al., 1994) to obtain a detailed shear-wave velocity structure of the
central Cascadia subduction Zone. Our model shows strong variations in the
crust and upper-mantle in the central Cascadia subduction zone, and may
further improve our understanding of the subduction and fluid migration
processes geodynamics in this region.
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The Longmenshan Fault is responsible for the 2008 M 7.9 Sichuan earthquake.
In this study, we investigate the structure of the thrust fault zone using ampli-
tude and phase information derived from ambient seismic noise. We analyze
seismic noise data collected by a dense linear array of 51 3-C sensors across
the Longmenshan Fault Zone at Hongkou Town, which is approximately 28
km northeast of the epicenter of 2008 Sichuan earthquake and within 100 km
from the center of Chengdu, a metropolitan city with 16 million population.
We extract amplitude decay information from the noise interferometry func-
tions across the linear array by finding different combinations of station trip-
lets (Liu et al. 2021), which cancel the effects of noise sources and unknown
attenuation structure between the far-field noise sources and the linear array.
In addition, we perform phase velocity tomography and convert the phase
velocity map to S wave velocity in the top 5 km depth using Monte Carlo
Markov Chain (MCMC). The results delineate the thrust-fold fault structure
near Hongkou and suggest that the WFSD-1 drilling hole did not reach the
main fault plane at Hongkou, which is situated further southeast and is asso-
ciated with an asymmetric fault damage zone at ~1 km depth in the footwall
of the Pengguan thrust fault. Our results agree with previous observations
from seismic reflection profiles, InSAR data and WESD drilling holes along
the same line. Finally, we utilize ambient noise differential adjoint tomogra-
phy (Liu et al. 2023) to improve velocity structure inversion, and the updated
results will be presented at the meeting.

POSTER 117
Validating Tomographic Models of Alaska Using 3D
Wavefield Simulations

MCPHERSON, A., University of Alaska Fairbanks, Alaska, USA,
ammcpherson@alaska.edu; TAPE, C., University of Alaska Fairbanks,

Volume 95 « Number 2B « April 2024 « www.srl-online.org

Alaska, USA, ctape@alaska.edu; ONYANGO, E., University of Alaska
Fairbanks, Alaska, USA, eaonyango@alaska.edu; CHOW, B., University of
Alaska Fairbanks, Alaska, USA, bhchow@alaska.edu; PETER, D., ., Zurich,
Switzerland, daniel.b.peter@gmail.com

The EarthScope Transportable Array of seismic stations in Alaska and western
Canada peaked in 2017 and has provided excellent data coverage in Alaska
and western Canada, inspiring a wave of interest in the seismic structure of
Alaska. Seismologists have utilized ambient noise waveforms as well as body
waves, surface waves, and arrival time data from local earthquakes to produce
several tomographic models that characterize the elastic structure (Vp, Vs) of
the region, and several of these models have been archived at the EarthScope
IRIS EMC for others to utilize. We have chosen five of these models of Alaska
to compare and contrast their utility for wavefield simulations and for gener-
ating Green’s functions for moment tensor inversions. We present synthetic
waveforms made in the software package SPECFEM3D_Globe in comparison
with recorded waveforms for a selected earthquake in Alaska. We then use the
Python-based package MTUQ to perform moment tensor inversions using
Green’s functions generated in each of the five models. This testing will allow
us 1) to investigate the effects of 3D structure on moment tensor inversions
and 2) to carefully choose the best starting model for a future adjoint tomog-
raphy study in Alaska.
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The ~70-km-long Hayward Fault (HF), capable of generating earthquakes
exceeding magnitude 6, poses a critical threat to major cities in California,
such as the San Francisco Bay area and Berkeley. Prior research revealed fault
zone head waves near the HEF, indicating a bi-material interface with distinct
crustal blocks (slower P wave velocity on the eastern side). Clarifying if the
entire HF is a continuous bi-material interface and obtaining a high-resolu-
tion crustal structure image surrounding the fault can greatly improve ground
motion predictions in nearby urban areas.

To better understand the Berkeley section of the HF, Taira et al. (2022)
deployed a 2-D dense nodal array across the campus of the UC Berkeley
(UCB) and Lawrance Berkeley National Laboratory (LBNL). The dense
deployment consists of 182 three-component nodal sensors with an average
station spacing of ~100m and recorded continuously for about one month.
Preliminary analyses of the nodal array recordings indicate the potential for
reconstructing clear surface waves from the ambient noise data. In this study,
we first reconstruct surface waves from ambient noise cross-correlation of
each station pair. Then, Rayleigh wave group and phase velocity maps at dif-
ferent frequencies are constructed by inverting the picked travel times. Finally,
we obtain a high-resolution shear wave velocity model for structures across
the HF beneath the campus of UCB and LBNL in the top 15 km, by jointly
inverting the Rayleigh wave group and phase velocities. The resolved fault
zone image can improve our understanding of the HF in the Berkeley region.
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Parallel to the advances in HPC, computational requirements for seismic
imaging techniques have increased in order to obtain a higher spatial/tem-
poral resolution in a numerical full-waveform modeling, and to utilize larger
databases of seismic events and multi-parameter inversions to improve the
resolution of tomographic images, and our understanding of Earth’s interior
and dynamics. FWI workflows are well-defined involving numerical wave
simulations to compute synthetic seismograms and data 