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Accuracy and Variability of Physics-based Ground Motion Modeling

Accurate velocity and rupture models are essential to estimate realistic ground motions for seismic hazard
and risk analysis. This session welcomes submissions assessing the importance of various model features
on the accuracy of predicted ground motions through physics-based numerical modeling. Examples
include dynamic and kinematic rupture models, development, calibration and validation of community
seismic velocity models, and quantification of the contribution of various model features to the ground
motions. In addition to guidance on model features required for accurate mean predictions, we welcome
physics-based contributions that aim to model realistic variability of the ground motions. Finally, studies
on mapping of uncertainty in velocity and source models into the resulting ground motions are
encouraged.

Conveners

Evan Hirakawa, U.S. Geological Survey (ehirakawa@usgs.gov)
Kim B. Olsen, San Diego State University (kbolsen@mail.sdsu.edu)
William Stephenson, U.S. Geological Survey (wstephens@usgs.gov)

Advanced Geophysical Observations, Analytical Methods, and New Insights for Earthquake
Swarms

Earthquake swarms are clusters of earthquakes that are localized in space and time but do not have a
distinctive mainshock or a temporal decay of event rates characteristic of aftershocks. Earthquake swarms
can trigger large, damaging earthquakes; however, their causality is not yet clear. In the last decade, there
has been a remarkable surge in geophysical observations, such as dense seismic arrays, distributed
acoustic sensing (DAS), borehole strainmeters, Global Navigation Satellite System (GNSS), and
Interferometric Synthetic Aperture Radar (InSAR). This wealth of geophysical data provides an
unprecedented opportunity to improve our understanding of the processes governing earthquake swarms
and their hazards across various temporal and spatial scales, including tectonic, structural, geothermal,
and anthropogenic conditions. Advances in the development of computing algorithms provide new
opportunities to further probe earthquake sequence evolution within complex fault systems and to link
these processes with improved observations.
The aim of this session is to explore innovative geophysical methodologies to observe and analyze
earthquake swarms and to illuminate fresh perspectives on the underlying physics. We welcome
contributions that encompass a wide range of topics, including but not limited to:

1. novel algorithms for constructing earthquake catalogs, incorporating state-of-the-art artificial

intelligence tools,
2. advanced geospatial and statistical analyses and simulations of observed swarms,
3. hazard applications using seismology and other complementary geophysical data such as GNSS
and InSAR.

Conveners

Kyren R. Bogolub, Nevada Seismological Laboratory, University of Nevada, Reno (kbogolub@unr.edu)
Xiaowei Chen, Texas A&M University (xiaowei.chen@tamu.edu)
Jeffrey L. Fox, Ohio Geological Survey (jeftrey.fox@dnr.ohio.gov)
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Yu Jiang, Nevada Seismological Laboratory, University of Nevada, Reno (yujiang@unr.edu)
Andrea L. Llenos, U.S. Geological Survey (allenos@usgs.gov)

Krittanon Sirorattanakul, Chevron (krittanon.pond@gmail.com)

Elizabeth A. Vanacore, University of Puerto Rico Mayagiiez, Puerto Rico Seismic Network
(elizabeth.vanacore@upr.edu)

Advancements in Forensic Seismology and Explosion Monitoring

Geophysical signatures are crucial for enhancing the detection and characterization of anthropogenic
activity. This session invites abstracts showcasing the latest advances in geophysical forensic analysis for
global security and monitoring. Topics may encompass observation, modeling, and characterization of
events that produce ground coupled signals including explosions, mining collapse, and bolides. We also
seek to highlight advancements, physics-based and data-driven, in source, propagation, and signal
analysis related to controlled source experiments. Submissions integrating multimodal observations and
innovative instrumentation, such as distributed acoustic sensing, gradiometry, remote sensing, infrasound,
and large-N arrays, are encouraged. This session aims to foster collaboration and discussion among

experts to drive innovations in forensic seismology and explosion monitoring.
Conveners

Richard Alfaro-Diaz, Los Alamos National Lab (rad@lanl.gov)

Louisa Barama, Lawrence Livermore National Lab (baramal @lInl.gov)
Miles Bodmer, Sandia National Laboratories (mabodme@sandia.gov)
Brandon Schmandt, University of New Mexico (bschmandt@unm.edu)
Julien Thurin, University of Alaska Fairbanks (jthurin@alaska.edu)

Cleat Zeiler, Nevada National Security Site (zeilercp@nv.doe.gov)

Advances in Reliable Earthquake Source Parameter Estimation

Reliable characterization of earthquake sources is fundamental to ground motion modeling, rupture
simulation and statistical analyses. Estimates of earthquake source parameters such as location,
magnitude, stress drop, and - for small and moderate earthquakes - their moment tensor components are
used to describe and understand earthquake ruptures. Larger earthquakes may require a finite fault model
to describe their source processes. Different procedures used in the estimation of source parameters may
introduce variability in source, site, and path characterization intrinsic to the method used. These issues
increase with the complexity of ruptures and require inversions with uncertainties that are difficult to
quantify. The resulting artifacts may mask physical trends and lead to contradictory interpretations of
earthquake scaling relationships and rupture processes. We encourage studies that aim to improve the
reliability of earthquake source characterization, including ones that quantify the uncertainties of standard
measurements, compare multiple methods or different datasets, and propose improved approaches to
characterize complex sources and ruptures.

Conveners



Oliver S. Boyd, U.S. Geological Survey (olboyd@usgs.gov)

Tom Garth, International Seismological Centre (tom.garth@isc.ac.uk)

Keith McLaughlin, Leidos (mclaughlinOkl@gmail.com)

Colin Pennington, Lawrence Livermore National Lab (pennington6@lInl.gov)

Thanh-Son Pham, Australian National University (ThanhSon.Pham@anu.edu.au)

Natalia Poiata, International Seismological Centre (Natalia.Poiata@isc.ac.uk)

Adam Ringler, U.S. Geological Survey (aringler@usgs.gov)

Boris Rosler, Ensenada Center for Scientific Research and Higher Education (boris@cicese.mx)
William L. Yeck, U.S. Geological Survey (wyeck@usgs.gov)

Clara Yoon, U.S. Geological Survey (cyoon@usgs.gov)

Advancing Seismic Hazard Models

This session welcomes contributions that enhance seismic hazard models and earthquake rupture forecasts
through improved observational data, theoretical developments, and novel methodologies. We highlight
research that refines or assesses ground motion predictions, fault behavior characterization, seismic

source modeling, and uncertainty quantification.
Conveners

Vedran Lekic, University of Maryland, College Park (ved@umd.edu)
Victor Tsai, Brown University (victor tsai@brown.edu)

Advancing Time-dependent PSHA and Seismic Risk Assessment: Accounting for Short- to
Medium-term Clustering

Traditional probabilistic seismic hazard and risk assessment often overlook the dynamic nature of
earthquake clustering, including foreshocks, aftershocks, and extended sequences, as well as the damage
accumulation from multiple earthquakes. Recent sequences, such as the 2010/2012 Canterbury
earthquakes in New Zealand, the 2019 Ridgecrest earthquakes in the USA, and the 2023 Turkey-Syria
earthquakes, highlight the need to refine our methodologies to better capture the dynamic nature of
earthquake clustering. This session will focus on approaches to integrating time-dependent models into

seismic hazard and risk assessments.

We invite contributions on advancements in time-dependent seismic hazard analysis and methods for
incorporating earthquake clustering, including clustering-based models that address spatiotemporal
variations, techniques for integrating aftershocks and foreshocks into hazard assessments, and
vulnerability assessments that incorporate time-dependent fragility curves and damage accumulation.
Additionally, we welcome studies that include real-world applications that assess the effectiveness of
these analyses, or tackle current limitations and propose solutions. One of the goals of the session is to
promote strategies for building capacity and upskilling end-users to effectively utilize these
methodologies.



This session is targeted at seismologists, earthquake engineers, policymakers, insurance and re-insurance
professionals, and academics in geosciences and structural engineering. The session will foster dialogue
on the future of time-dependent seismic hazard and risk analysis. By embracing the complexities of

earthquake behavior, we can enhance future risk assessments and strengthen community resilience.
Conveners

Edward Field, U.S. Geological Survey (field@usgs.gov)

Matt Gerstenberger, GNS Science (m.gerstenberger(@gns.cri.nz)
Kenny Graham, GNS Science (k.graham@gns.cri.nz)

Maximilian Werner, University of Bristol (max.werner@bristol.ac.uk)

Adventures in Social Seismology: Ethical Engagement, Earthquake Early Warnings, Operational
Forecasts, and Beyond

In virtually every endeavor in which seismology is involved, there are considerations that warrant the
participation of other disciplines. Social science and social scientists comprise one of these disciplinary
areas and practitioners. As applied to real world issues, including earthquake hazard warnings, general
and public education regarding earthquake hazards, establishing institutional trust and credibility, and
other areas involving communication with various publics, social scientists are increasingly called upon to
provide insights based on empirical studies and theoretical orientations. The social and behavioral
sciences can provide valuable information on the social and culture environments in which scientific

developments are shared with community residents and various institutional sectors.

A recent example is the effort to understand how, as earthquake early warning (EEW) systems expand
globally, this relatively new technology is being used: whether the recommended drop, cover and hold on
self-protection strategy is being implemented by those who receive alerts; user assessments of the value of
EEW; perceptions regarding threshold levels for alerting; alert message content and post-alert
information; and whether users understand how EEW systems work. In short, social scientists are playing
a productive role between scientific discovery and technological advances, and implementation for public
benefit. Social scientists may also have a role in operational earthquake forecasting in the identification of
actions that can be taken in situations involving a low probability forecast with very serious potential

consequences as well as high probability forecasts for aftershocks.

The example above, involving earthquake hazard warnings, is just one example of how the social sciences
intersect with seismology and we invite social scientists and seismologists with an interest in the social

and economic applications of earth science developments to join this session.
Conveners

Lindsay Davis, U.S. Geological Survey (Idavis@usgs.gov)

Roby Douilly, University of California, Riverside (robyd@ucr.edu)

James D Goltz, Disaster Prevention Research Institute, Kyoto University, (jamesgoltz@gmail.com)
Susan E. Hough, U.S. Geological Survey (hough@usgs.gov)
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Maggie Ortiz-Millan, Earthquake Engineering Research Institute (maggie@eeri.org)

Building and Decoding High-resolution Earthquake Catalogs With Statistical and
Machine-learning Tools

Recent application of advanced earthquake detection techniques such as template matching and machine
learning (ML) have produced exponential growth in the quantity of earthquakes listed in next-generation
high-resolution catalogs around the world. These improved catalogs can include relocated seismicity on
the order of tens of thousands to a few million individual events, making it challenging to use standard
analysis and modeling tools such as the Epidemic Type Aftershock Sequence (ETAS) model or the
nearest neighbor algorithm for de-clustering, to extract key features and forecast seismicity. This session
welcomes contributions on recent efforts to build high-resolution earthquake catalogs using
waveform-based and ML methods such as transformers or foundation models. We also solicit
presentations on innovative methods to decode these high-resolution catalogs using statistical analyses
and advancing our understanding of earthquake interactions, swarms, fault geometries or localization
processes, as well as predictive modeling approaches including neural and Bayesian point processes, deep
Gaussian process models, and other generative models. We especially encourage submissions that
compare new results with benchmarks, e.g. with respect to standard catalogs, or to model benchmarks
such as statistical ETAS models or physics-based models such as Coulomb Rate-and-State (CRS) models
to forecast seismicity.

Conveners

Xu Si, Georgia Institute of Technology (xsi33@gatech.edu)
Maximilian J. Werner, University of Bristol (max.werner@bristol.ac.uk)
Shixiang Zhu, Carnegie Mellon University (shixianz@andrew.cmu.edu)

Challenges and Opportunities in Constraining Ground-motion Models from Physics-based

Ground-motion Simulations

Ground-motion models (GMMSs) are an integral part of a seismic hazard analysis; moreover, they are
crucial for earthquake early warning, shake maps and earthquake rapid response applications. In the last
two decades, the abundance of instrumentally recorded data at regional and national scales has allowed
recent developments in partially and fully non-ergodic GMMs in certain regions across the globe.
However, constraining such path and site-specific effects in data-scarce regions (or sites) remains a
challenge in addition to constraining the scaling of Ground motions for larger magnitude and complex
ruptures. Moreover, empirical GMMs face major limitations when evaluating ground motions in

regions/locations with dominant 2D/3D site effects.

Thanks to the rapid advancement of high-performance enabled, exascale parallelized simulation methods,
deterministic physics-based ground motion modeling has been gradually integrated into seismic hazard
analysis, with a specific focus on near-source complexity and site-specific considerations (e.g., basin



response modeling). The ongoing development in source modeling approaches and in high-resolution
regional 3D velocity models is a crucial component in improving the accuracy and predictive power of
physics-based ground motion modeling simulations.

This session is targeted at studies focused on integrating such simulations into empirical ground-motion
models. It includes regional scale ground-motion simulations, basin, site and source-specific simulations.
Topics related to calibration of simulations with observed data, data formats and dissemination of such
simulations results are also encouraged. Studies focused on the use of ground-motion simulations in
constraining regionally varying GMMs, partially and fully non-ergodic GMM:s are of particular interest.
The session also welcomes studies related to advanced empirical approaches for ground-motion modeling.

Conveners

Sanjay Singh Bora, GNS Science (s.bora@gns.cri.nz)

Asako Iwaki, National Research Institute for Earth Science and Disaster Resilience (iwaki@bosai.go.jp)
Duo Li, GNS Science (d.li@gns.cri.nz)

Chih-Hsuan Sung, University of California Berkeley (karensung@berkeley.edu)

Graeme Weatherill, German Research Center for Geoscience (GFZ) Potsdam (gweather@gfz-potsdam.de)
Shihao Yuan, Colorado School of Mines (syuan@mines.edu)

Community Efforts in Distributed Acoustic Sensing (DAS)

Over the past decade, distributed acoustic sensing (DAS) has undergone significant technological
advances and overcome many challenges. DAS turns fiber-optic cables into dense arrays of seismic
sensors that span the length of the cable, collecting data across spatial and temporal scales that were not
previously possible with traditional seismic instrumentation. These recent advances have enabled detailed
understanding and active monitoring of earthquakes, glaciers, volcanoes, oceans, rivers, urban centers,
and more. Despite considerable progress, a wider adoption of DAS technology still faces challenges. The
lack of data and metadata standards, large quantity of data, cost of instrumentation, power consumption
for field deployments, ambiguous instrument to instrument responses, and relatively small software
ecosystems are prohibitive. We invite contributions focused on, but not limited to, data and metadata
standardization, efficient data storage and transport, dataset discovery and exchange mechanisms,

software ecosystems, instrumentation comparisons, and general best practices for field deployments.
Conveners

Matt Briggs, EarthScope Consortium, (matt.briggs@earthscope.org)

Christopher M Calvelage, EarthScope Consortium (chris.calvelage@earthscope.org)
Kathleen Hodgkinson, Sandia National Laboratories (kmhodgk@sandia.gov)

Gizem Karslioglu, EarthScope Consortium, (gizem.karslioglu@earthscope.org)

Christian Stanciu, Sandia National Laboratories, (astanci@sandia.gov)

Compiling Active Faults for Improved Hazard Modeling from Cascadia to Alaska
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Active faults refer to faults which are believed to be capable of rupturing again in the future, generally
meaning they have demonstrated activity in the Late Quaternary. Identifying these faults is crucial for
understanding seismic hazard, particularly at near-source distances. Unfortunately, identification is
thwarted in regions with low strain rates, dense vegetation, recent glaciation, extensive anthropogenic
reworking, and/or other complicating factors. This is particularly true in the forearc of the Cascadia
subduction zone, Alaskan subduction zone, and intervening North American crust of British Columbia
and the Yukon. Nonetheless, many recent studies have sought to better constrain the crustal faulting
potential from the offshore region all the way to the eastern edge of the cordillera, as part of research

within academia and industry.

This session seeks to bring together recent studies on active faults or their implications for seismic hazard
and risk, including contributions in the field of paleoseismology, geodesy, seismology, marine acoustics,
geochronology, and seismic hazard and risk modeling. Negative results and methodological submissions
are welcomed, to contribute to a robust discussion on the difficulties of assembling a complete crustal

fault map across this remote and rugged swath of western North America.
Conveners

Tiegan E Hobbs, Natural Resources Canada (thobbs@eoas.ubc.ca)
Richard Styron, The Global Earthquake Model Foundation (richard.styron@globalquakemodel.org)
Martin Zaleski, BGC Engineering (mzaleski@bgcengineering.ca)

Data-driven and Computational Characterization of Non-earthquake Seismoacoustic Sources

Non-earthquake seismoacoustic sources, such as landslides, avalanches, volcanoes, glacial calving,
utilities and industrial blasts, bolide airburst and their impacts on Earth, are commonly recorded by
seismoacoustic monitoring networks. This session focuses on data-driven and computational methods and
algorithms that aim to better understand and characterize these non-earthquake sources, and to ultimately
better monitor and mitigate their associated hazards. We encourage contributions from studies that
include, but are not limited to, seismoacoustic, geodetic, and remote sensing techniques at all relevant
spatiotemporal scales with emphasis on multisensors Bayesian & Dempster-Shafer statistical data
integration and fusion, high-performance deterministic and stochastic computational modeling and
simulation, and Al-driven and physics-informed ML techniques. We solicit studies that include, but are
not limited to, source detection, location, characterization, modeling, classification, monitoring, and
hazard mitigation.

Conveners

Souheil M Ezzedine, Lawrence Livermore National Laboratory (ezzedinel @linl.gov)
Benjamin L Moyer, University of Maryland, College Park Maryland (blmoyer@umd.edu)

Earthquakes, Lithospheric Structure, and Dynamics in Stable Continental Regions
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Damaging earthquakes can occur far from tectonic plate boundaries, where shaking impacts large areas
because of low seismic attenuation in bedrock and amplification by sedimentary deposits. Long time
intervals between earthquakes, low strain rates, and human development pose challenges to understanding
seismic hazard in intraplate areas such as central and eastern North America, northern Europe, central
Asia, and Australia. Geophysical imaging, geodynamic modeling, and geologic studies indicate that
features inherited from prior tectonism such as intraplate basins, rifts, faults, arches, and domes can be
reactivated seismogenically by the modern stress field. This session seeks diverse contributions related to
intraplate seismic hazards, lithospheric structure, and dynamics. Studies of recent earthquakes (e.g., 2024
M4.8 Tewksbury, NJ, USA; 2019 M4.9 Le Teil, France) are especially encouraged, as are those of
historical seismicity, paleoseismic features, seismic attenuation and ground motions, and constraints on
ground shaking ranging from balanced rocks to railroads. We welcome approaches that cross spatial and
temporal scales and the disciplinary boundaries between structural geology, geophysics, geochronology,
rock physics, and geodynamics.

Conveners

Oluwaseyifunmi Adeboboye, Georgia Tech (oadeboboye3@gatech.edu)
Oliver S Boyd, U.S. Geological Survey, (olboyd@usgs.gov)

John E. Ebel, Weston Observatory, Boston College (ebel@bc.edu)

Susan Hough, U.S. Geological Survey (hough@usgs.gov)

Jessica T Jobe, U.S. Geological Survey (jjobe@usgs.gov)

Will Levandowski, Tetra Tech, Inc. (will.levandowski@tetratech.com)
Anjana Shah, U.S. Geological Survey (ashah@usgs.gov)

Xiaotao Yang, Purdue University (xtyang@purdue.edu)

Earthquake Shaking and the Geologic Record: Triggered Phenomena and Preserved Fragile
Geologic Features

The geologic record includes evidence of strong shaking from earthquakes, including shaking intensity
and timing, with their distribution sometimes allowing earthquake locations to be inferred. Evidence of
strong shaking intensities can also be due to ruptures of blind faults, providing further evidence for areas
with less understood seismic occurrence. Some geologic shaking evidence is unique, preserving the rarest
and most intense earthquake shaking over millennial timescales, which until recently have largely gone
undocumented by seismometers. The geologic record of shaking includes turbidites, landslides, paleo
liquefaction, speleothems, and fault-plane slickenlines. In addition, preserved fragile geologic features
provide negative evidence for maximum shaking intensities. In this session, we welcome presentations
that: 1) use geologic features to identify past strong ground motions, and infer the timing of such motions;
2) characterize the distribution of past strong ground shaking and recognize seismogenic sources through
regional evidence; 3) estimate the likely maximum strengths of past ground motions permitted by the
presence of fragile geologic features; 4) develop methodologies to locate and constrain ages of geologic
features indicative of past ground motions; and 5) directly relate past strong ground motions to seismic

hazard assessments.
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Conveners

Paula Marques Figueiredo, North Carolina State University (paula_figueiredo@ncsu.edu)
Devin F. McPhillips, U.S. Geological Survey, Earthquake Science Center (dmcphillips@usgs.gov)
Thomas L. Pratt, U.S. Geological Survey (tpratt@usgs.gov)

Mark W. Stirling, University of Otago (mark.stirling@otago.ac.nz)

Earthquake-triggered Ground Failure: Data, Hazards, Impacts and Models

Landslides and liquefaction triggered by earthquakes are a diverse set of phenomena that can cause
widespread and significant impacts during and after earthquake shaking. Advances in our ability to model
the initiation, extent, and impacts of ground failure are needed to improve our ability to quantify the
magnitude and uncertainty of hazard and risk, as well as predict near-real-time losses for emergency
response. Models of earthquake-triggered ground failure should consider the complex spatial-temporal
variations (e.g., spatial heterogeneity of material properties, climate change, wildfire, anthropogenic
changes to the landscape and groundwater levels) on hazard and risk. However, the complete physics of
earthquake-triggered ground failure is often impossible to capture at any scale, and simplified
probabilistic, regionalized, and or time-dependent modeling of ground failure, as well as the development
of detailed inventory and case-history data, are essential to building practical models of ground failure
susceptibility, hazard, and loss.

We welcome all submissions relating to earthquake-triggered ground failure, including but not limited to:
regional scale susceptibility and hazard assessment; characterizing uncertainty, or developing ensemble
model predictions; studies on the impacts, losses, and risk modeling for coseismic ground failure; new or
revised inventories, or case histories, from recent and historic earthquakes; as well as advances in

information or communication products for earthquake-triggered ground failure.
Conveners

Laurie Baise, Tufts University (laurie.baise@tufts.edu)

Alex Grant, U.S. Geological Survey (agrant@usgs.gov)

Meera Kota, University of California Los Angeles (meerakota@g.ucla.edu)
Andrew Makdisi, U.S. Geological Survey (amakdisi@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 mantle 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 deformation and
processes, lithosphere-asthenosphere interactions, and their feedbacks into geohazards. We encourage

submissions that introduce new datasets or new combinations of seismological data types, advances in
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global and regional-scale seismic tomography, 3-D waveform modeling, array-based approaches, and the

analysis of correlation wavefields.
Conveners

Ebru Bozdag, Colorado School of Mines (bozdag@mines.edu)

Gatut Daniarsyad, Agency for Meteorology, Climatology and Geophysics (BMKG)
(gatut.daniarsyad@bmkg.go.id)

Daryono Daryono, Agency for Meteorology, Climatology and Geophysics (BMKG)
(daryonobmkg@gmail.com)

Jan Dettmer, University of Calgary (jan.dettmer@ucalgary.ca)

Theron Finley, University of Victoria (tfinley@uvic.ca)

Jeremy M. Gosselin, Natural Resources Canada, Sidney (jeremy.gosselin@nrcan-rncan.gc.ca)
Indra Gunawan, Agency for Meteorology, Climatology and Geophysics (BMKGQG)
(indra.gunawan@bmkg.go.id)

Nicolas Harrichhausen, University of Alaska, Anchorage (njharrichhausen@alaska.edu)
Hao Hu, University of Oklahoma, (huhaoletitbe@gmail.com)

Lorraine J. Hwang, University of California, Davis (ljhwang@ucdavis.edu)

Keith Koper, University of Utah (kkoper@gmail.com)

Andrew Lloyd, Lamont-Doherty Earth Observatory - Columbia University (andrewl@ldeo.columbia.edu)
Walter D Mooney, U.S. Geological Survey (mooney@usgs.gov)

Nelly F Riama, Agency for Meterology, Climatology and Geophysics (BMKG)
(nelly.florida@bmkg.go.id)

Jeroen Ritsema, University of Michigan (jritsema@umich.edu)

Vera Schulte-Pelkum, University of Colorado (vera.schulte-pelkum@colorado.edu)
Derek Schutt, Colorado State University (derek.schutt@colostate.edu)

Ying Zhang, University of Oklahoma, (yingzhang3.geo@gmail.com)

ESC-SSA Joint Session: Seismology in the Global Oceans: Advances in Methods and Observations

Seismological studies beneath the global oceans, which cover 70% of Earth's surface, provide key insights
into tectonic processes. These investigations have advanced our understanding of fundamental topics such
as the differences between oceanic and continental lithosphere-asthenosphere systems, the evolution of
oceanic plates from mid-ocean ridges to subduction zones, and the influence of mantle plumes in these
processes. Seismic imaging of subduction zones and transform faults has also been instrumental in

improving our understanding of earthquake hazards and volcanic activity.

This session invites contributions that showcase recent advancements in overcoming the challenges of
collecting, processing, and interpreting oceanic seismic data. Topics may include but are not limited to,
innovations in noise reduction (e.g., reverberations, tilt, compliance, bottom currents), the use of
probabilistic and machine learning methods for modeling wave reflections and conversions, and novel
approaches to imaging oceanic plate structures. We welcome studies utilizing ocean-bottom and
land-based seismic data to investigate oceanic features, such as SS precursors, ambient noise, and surface
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wave tomography. Contributions highlighting new geophysical experiments, seismic deployments, and
instrumentation are also encouraged, along with any research offering new insights into tectonic processes
beneath the global oceans.

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

Takeshi Akuhara, University of Tokyo (akuhara@eri.u-tokyo.ac.jp)

William Ellsworth, Stanford University (wellsworth@stanford.edu)

Peggy Hellweg, University of California, Berkeley (hellweg@berkeley.edu)
Tolulope Olugboji, University of Rochester (tolulope.olugboji@rochester.edu)
Matteo Picozzi, University of Naples Federico Il (matteo.picozzi@unina.it)
Karin Sigloch, Géoazur Laboratory (karin.sigloch@geoazur.unice.fr)

Yougiang Yu, Tongji University (yuyouqiang@tongji.edu.cn)

Ziqi Zhang, University of Maryland, College Park (evan.z.0920@gmail.com)

Exploring Planetary Interiors and Seismology: Observations, Models, Experiments and Future
Missions

Advancing our understanding of planetary interiors requires the integration of geophysical observations,
quantitative models, and experimental studies. This session aims to promote discussions on how recent
geophysical measurements from various planetary missions, combined with new numerical and
experimental constraints, illuminate the internal structures and dynamics of planetary bodies. Topics will
include the implications of these findings for the density, fluid content, and temperature variations from
crust to core. Contributions that incorporate recent mission data, constraints, and their implications for the
interior dynamics of the Moon, Mars, and other planetary bodies are particularly encouraged, along with
Earth-based seismological approaches that inform comparative planetology.

Conveners

Andrea Bryant, Brown University (andrea bryant@brown.edu)

Doyeon Kim, Imperial College London (doyeon.kim@imperial.ac.uk)
Jiaqi Li, Peking University (lijiaqi3 15@gmail.com)

Nicholas Schmerr, University of Maryland (nschmerr@umd.edu)

Exploring the Complexity of Fault Discontinuities

How is deformation accommodated in structurally-immature, discontinuous fault zones? Strain
accommodation is rarely limited to kinematically and/or geometrically homogeneous fault segments, and
often involves strain partitioning between systems of faults that work together to release seismogenic
strain. This is especially true in young or structurally immature zones such as fault tips, stepovers, transfer
zones, fault relays, or other along-strike discontinuities, but may also occur on mature faults. Deformation

in these zones is also often spatially or temporally variable over multiple earthquake cycles, challenging



our seismic hazard assessments. We invite contributions that aim to characterize these complex zones,
including the spatiotemporal expression of slip, both at depth and at the surface. Approaches from

neotectonic mapping, paleoseismology, geodesy, modeling, and novel techniques are welcome.
Conveners

Catherine Hanagan, U.S. Geological Survey (chanagan@usgs.gov)
Aubrey LaPlante, Northern Arizona University (aal382@nau.edu)
Emerson M Lynch, U.S. Geological Survey (elynch@usgs.gov)

Fiber-optic Sensing Applications in Seismology

Fiber-optic sensing methods, such as Distributed Acoustic Sensing (DAS), Distributed Temperature
Sensing (DTS), and Distributed Strain Sensing (DSS), are transforming seismology by advancing our
understanding of seismic sources and Earth's structure. These innovative technologies convert fiber-optic
cables into dense sensor arrays capable of capturing seismic and deformation signals across the solid
Earth, oceans, and glaciers with unprecedented resolution. We invite contributions on recent
developments in fiber-optic seismology applications, including but not limited to the detection and
characterization of various seismic sources (e.g., earthquakes, icequakes, volcanic activities, ocean
processes, atmospheric phenomena, energy extraction and storage activities, and anthropogenic signals),
Earth's structure imaging (e.g., urban setting, offshore, and cryosphere), environmental monitoring (e.g.,
the dynamics of oceans, rivers, lakes, critical zones, soil moisture, groundwater, permafrost, and glaciers),
and natural hazard mitigation (e.g., earthquake, tsunami, and volcanic eruption monitoring and early
warning). We also welcome recent engineering advancements in the theoretical, methodological, and
instrumental aspects of fiber-optic sensing for future Earth and planetary applications. Contributions from
the computational and data science communities focused on exploring fiber-optic data are encouraged,
including areas such as machine learning, advanced signal processing techniques, data compression,
high-performance computing, and cloud computing and storage. We aim to bring together researchers
from diverse fields, including Earth science, computational and data science, and fiber-optic sensing

engineering to open a discussion on the future opportunities enabled by these new technologies.
Conveners

Ettore Biondi, Stanford University, California Institute of Technology (ebiondi@caltech.edu)
Xiaowei Chen, Texas A&M University (xiaowei.chen@tamu.edu)

Jiaxuan Li, University of Houston (jli74@uh.edu)

Yan Yang, University of California, San Diego (yanyang@ucsd.edu)

Qiushi Zhai, California Institute of Technology (qzhai@caltech.edu)

Fifty Years and Beyond of Broadband Seismic Instrumentation: Performance, Precision and
Uncertainties
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Inertial broadband seismometers, introduced five decades ago, are now standard measuring tools for
seismology. These feedback instruments permit high quality ground motion measurements over four to
five decades of frequency, while resolving them with astonishingly high resolution, from the order of cm/s
down to nm/s. They provide high dynamic range, digital measurement of 3 components of ground motion,
and linear, well described response functions allowing the original ground motion to be reconstructed.
Thus, it is important to be able to document the precisions and uncertainties of the measurements of these
instruments, and of other seismic sensors like accelerometers and geophones, and to assess and manage
their performance over time.

One example of such documentation is linking the precision of seismometer measurements to the
international system of units (SI) and tracking it over the lifetime of a broadband seismometer or seismic
station. An effort is currently underway to develop such a link and thereby introduce seismometers to
standardized procedures common in the world of metrology. At the same time, instrument manufacturers
deploy a variety of individual techniques to calibrate their wares before they are sold, while network
operators deploy clever procedures to remotely monitor the performance of their instruments during their
lifetime in the field. With the advent of the use of optical fibers and other innovative seismic measuring
devices, the question of procedures and tools to describe, assess and monitor performance becomes
broader.

We invite everybody interested in seismic instrumentation to submit abstracts to this session. Topics of
interest include calibration techniques; long term assessment of instrument performance; precision and
uncertainties and their influence in interpreting seismic data; and comparison of high precision
measurements of ground motion from inertial seismometers with observations from optical fibers and

other techniques.
Conveners

Akobuije Chijioke, National Institute of Standards and Technology (akobuije.chijioke@nist.gov)
Margaret Hellweg, University of California, Berkeley (hellweg@berkeley.edu)

John Merchant, Sandia National Laboratories (bjmerch@sandia.gov)

Xyoli Perez-Campos, Comprehensive Test Ban Treaty Organization (xyoli.perez.campos@ctbto.org)

From Physics to Forecasts: Advancements and Future Directions of Induced Seismicity Research

Induced seismicity has been associated with many anthropogenic activities involving fluid mobilization in
subsurface formations such as hydraulic fracturing, waste-water injection, geothermal exploitation, and
carbon sequestration. Research on this topic has matured over recent decades, and dominant controls of
induced seismicity have been identified. The spatio-temporal evolution of these earthquakes is mostly
modulated by the fluid volumes, flow rates, hydromechanical properties of the subsurface, regional
geological conditions, and proximity and orientation of existing fault structures. However, it is often hard
to reconstruct the complex interplay between these factors that led to the earthquakes.



New technologies and multi-disciplinary approaches to subsurface modeling advance our knowledge of
the underlying physics of these events and quantify the remaining stochastic variability. Ongoing induced
seismicity research addresses such questions as: How can the likelihood of future large seismic events be
reduced during these anthropogenic activities? How can the physics of induced earthquakes guide hazard
assessment over short and long timescales? Do we have better success at forecasting earthquake hazards
in induced vs tectonic settings — and how should the public and/or regulatory agencies utilize these
forecasts?

We invite contributions that present new modeling technologies, resulting datasets, that update, or present
new, models of the processes leading to induced seismicity. We particularly welcome multi- and
interdisciplinary studies, and we encourage contributions across a broad range of geo-scientific disciplines
including, but not limited to Earth imaging, numerical modeling, seismicity, and earthquake source
processes. We also welcome challenging case studies where the induced seismicity is difficult to model,
the model results propagate to time-dependent seismic hazard assessment and forecasting, and

recommendations for future directions for this field.
Conveners

Stanislav Glubokovskikh, Lawrence Berkeley National Laboratory (sglubokovskikh@lbl.gov)
Jeremy Gosselin, Natural Resources Canada, Geological Survey of Canada — Pacific
(jeremy.gosselin@nrcanrncan.gc.ca)

Ian Main, University of Edinburgh (Ian.Main@ed.ac.uk)

Alexandros Savvaidis, University of Texas at Austin (alexandros.savvaidis@beg.utexas.edu)
Jake Walter, Oklahoma Geological Survey, University of Oklahoma (jwalter@ou.edu)

Geophysics in a Changing World: Monitoring Applications from Seismology and Beyond

Recent developments in environmental monitoring with geophysical tools demonstrate their utility for
mapping small-scale changes in the shallow subsurface. Such innovative applications are becoming
increasingly relevant as society faces challenges related to sustainability in the context of changing
environments. Passive seismic investigations have used recordings of ambient noise to resolve
groundwater fluctuations on the basin scale, and to monitor and characterize fluvial system bedload
transport and flood response. Resistivity and electromagnetic techniques have been used for soil
characterization and to map saltwater intrusion, with implications in hazards, resource mapping, and
climate change. Microgravity and passive-seismic surveys have been used independently and jointly to
assess dam stability, to detect karst, and for other near-surface applications. Moreover, seismic and
infrasonic data have become useful for real-time landslide detection and have shown potential for
detecting severe weather phenomena such as tornadoes and hurricanes. While focusing on seismology,
this session invites presentations from a wide range of geophysical applications to study Earth’s surface
and near-surface processes, and other aspects of the emerging fields of environmental seismology and
geophysics.

Conveners



Jochen Braunmiller, University of South Florida (jbraunmiller@usf.edu)

Seth Carpenter, Kentucky Geological Survey, University of Kentucky (seth.carpenter@uky.edu)
Felix Rodriguez Cardozo, University of South Florida (felixrl @usf.edu)

Glenn Thompson, University of South Florida (thompsong@usf.edu)

Improving the State of the Art of Earthquake Forecasting Through Models, Testing and
Communication

Current earthquake forecasting models utilize only a fraction of the existing knowledge about
earthquakes, thereby lacking important information on seismogenesis. With the advent of increased
computational power and high-resolution geophysical datasets, including fault information, interseismic
strain data, highly detailed machine-learning-based catalogs, laboratory observations of microseismicity,
etc., our understanding of the physical processes involved in earthquake nucleation is continuously
growing. Yet, translating this theoretical knowledge into practical, informative earthquake forecasts
remains a significant hurdle. Furthermore, testing these forecasts against observations and communicating
them to non-scientific audiences similarly require innovative solutions so earthquake forecasts can realize

their potential for seismic risk reduction.

In this session, we welcome contributions that seek to improve the state of the art of earthquake
forecasting by bridging the gap between theoretical advancements and real-world applications. We invite
submissions that integrate our growing understanding of earthquake processes with the creation of
generalizable, statistically robust and interdisciplinary models that are more informative than the currently
widely-used empirical clustering models - both for natural and induced seismicity, and across scales from
micro-scale in the laboratory to continental catalog analysis. Complementarily, we seek contributions that
explore tests or metrics that better characterize model performance and thus identify promising areas for
their improvement. We also encourage the submission of new communication and visualization strategies
that turn earthquake probability estimates into practical, actionable and societally relevant information.

Conveners

José A. Bayona, University of Bristol (jose.bayona@bristol.ac.uk)

Kélian Dascher-Cousineau, University of California, Berkeley (kdascher@berkeley.edu)
Pablo Iturrieta, GFZ German Research Centre for Geosciences (pciturri@gfz-potsdam.de)
Leila Mizrahi, ETH Zurich (leila.mizrahi@sed.ethz.ch)

Berman Neri, Tel Aviv University (neriberman@gmail.com)

Max Schneider, U.S. Geological Survey (mschneider@usgs.gov)

Innovative Applications of Seismic Nodal Technology for Hazard Mitigation and Earth System
Monitoring

Seismic Nodal arrays have revolutionized the way we monitor and study geodynamic Earth processes
such as earthquakes, volcanic activity, landslides, ocean dynamics and anthropogenic activity. Their
flexibility, dense spatial coverage, and ease of deployment allow for unprecedented high-resolution
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seismic data collection across a range of environments and scales. These portable and autonomous sensors

provide detailed insights into subsurface structures, fault zone mechanics, and volcanic systems.

In this session, we seek to explore the cutting-edge advancements in seismic nodal technology and their
applications. We invite contributions that focus on innovative field deployments, novel data analysis
techniques, and case studies showcasing the impact of nodal arrays on our understanding of tectonic
phenomena. We encourage researchers from all disciplines within the geoscience community to submit
abstracts and share their latest findings and experiences using seismic nodal arrays and other related

knowledge.
Conveners

Andy Barbour, U.S. Geological Survey (abarbour@usgs.gov)

Paul Bodin, University of Washington (bodin@uw.edu)

Nahomy Campos, Volcanological and Seismological Observatory of Costa Rica
(nahomy.campos.salas@est.una.ac.cr)

Esteban J Chaves, Volcanological and Seismological Observatory of Costa Rica
(esteban.j.chaves@una.ac.cr)

Joan Gomberg, U.S. Geological Survey (gomberg@usgs.gov)

Sonia Hajaji, Volcanological and Seismological Observatory of Costa Rica (soniahajaji@gmail.com)
Marino Protti, Volcanological and Seismological Observatory of Costa Rica
(marino.protti.quesada@una.cr)

The Landscape Record of Earthquakes and Faulting

Recent earthquakes have left vastly different records in the landscape, from coastal uplift in the 2024
Mw7.5 Noto, Japan, earthquake to large lateral surface rupture in the 2023 Mw7.8 and Mw7.5 Tiirkiye
earthquakes, and subtle or blind displacement in the 2024 Mw7.0 Aykol, China, earthquake. How long the
earthquake record remains in the landscape depends on the surface rupture (or lack thereof) and shaking
signatures of the earthquake as well as the lithology and climate of the region. Field and remote sensing
observations of recent and past ruptures highlight the variable rupture geometries, surface slip
distributions, damage zones, distributed or off-fault deformation, and ground shaking. The extent to which
the complex and heterogenous patterns are consistent or variable between earthquakes is a fundamental
question in earthquake science, critical for hazard modeling, and remains largely unknown. Meanwhile,
advances in numerical and physical models and laboratory experiments expand the ability to study strain
accumulation and release and the landscape response through multiple earthquake cycles. In this session,
we encourage abstracts that investigate spatial and temporal patterns in strain accumulation and release
spanning coseismic to geologic timescales, including their causes and uncertainties. We welcome
contributions from geodesy, earthquake geology, tectonic geomorphology, lacustrine paleoseismology,
numerical modeling, analog experiments, and especially contributions with novel approaches integrating
multiple data sources to further our understanding of how strain accumulation and release are stored in,

interpreted from, and alter the landscape.
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Conveners

Soléne Antoine, California Institute of Technology (santoine@caltech.edu)
Sean Bemis, Virginia Tech (sbemis@vt.edu)

Ron Counts, University of Mississippi (rcounts@olemiss.edu)

Hanna Elston, Smith College (helston@smith.edu)

Nadine Reitman, U.S. Geological Survey (nreitman@usgs.gov)

Jessica Thompson Jobe, U.S. Geological Survey (jjobe@usgs.gov)

Late-breaking on Recent and Future Large Earthquakes

This session features preliminary research results on the latest sequences around the world, including the
2024 Mw 7.5 Noto Peninsula Earthquake, the ongoing earthquake swarm near Ethiopia, and the 2025 M
7.1 Southern Tibetan Plateau earthquake.

Conveners

Hongfeng Yang, The Chinese University of Hong Kong, (hyang@cuhk.edu.hk)
Shengji Wei, Nanyang Technological University Singapore, (shjwei@ntu.edu.sg)
Aitaro Kato, Earthquake Research Institute, the University of Tokyo, (akato@eri.u-tokyo.ac.jp)

Macroseismic Intensity: Past, Present and Future

Macroseismic intensity (MI) observations and analyses connect our collective seismological past with the
present and the present to the future. MI facilitates estimating earthquake hazards and communicating the
effects of ground shaking to a wide variety of audiences, across the ages. Invaluable ground-shaking and
building damage information is gained through standardized, systematic approaches for assigning MI
values and, importantly, sharing and archiving those assignments in a reproducible form. Traditional
macroseismic surveys provide vital constraints on critical aspects of earthquakes and their impacts on
society, whereas internet-based macroseismic datasets are extremely valuable for real-time earthquake
situational awareness and contribute to subsequent engineering loss and risk analyses. These important
applications of MI observations require us to revisit traditional macroseismic surveys for modern
environments, standardize internet-based collection strategies, and assure compatibility between

traditional and internet-based approaches of macroseismic data collection.

This session aims to connect researchers and practitioners in earthquake seismology, earthquake
engineering, and macroseismology. Accordingly, we encourage contributions related to historical and
modern MI collection, including internet macroseismology, recent and historical MI analyses, intensity
prediction equation and ground-motion conversion equation development, assigning higher intensities
with rigorous building damage data collection, and developments related to the International

Macroseismic Scale (IMS; a recent update to the European Macroseismic Scale, EMS-98).

Conveners
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Ayse Hortacsu, Applied Technology Council (ayse@atcouncil.org)

Susan E. Hough, U.S. Geological Survey (hough@usgs.gov)

Jessie Saunders, California Institute of Technology (jsaunder@caltech.edu)

Paola Sbarra, National Institute of Geophysics and Volcanology (paola.sbarra@ingyv.it)
David J. Wald, U.S. Geological Survey (wald@usgs.gov)

Mechanistic Insights into Fluid-induced Earthquakes from the Laboratory to the Field

Fluid-induced earthquakes, including those that are triggered, occur both naturally and anthropogenically
and are fundamentally connected to fluid-fault and/or fluid-fracture mechanical interactions.
Fluid-induced seismicity has become a significant phenomenon and concern during natural fluid
migration or human-made fluid injection and extraction activities, such as hydraulic flows, slab
dehydration, hydrocarbon or hydrogen production, wastewater and CO- injection, and geothermal
production. The physical mechanisms driving the seismicity have been extensively studied and include
pore-pressure diffusion, poroelastic stress changes, fluid-driven aseismic slip, and shear stress transfer.
However, understanding these mechanisms is challenging due to their context-specific nature and because
there is a lack of high-quality geophysical measurements that quantify subsurface and fault zone
properties and in-situ stress evolutions. This complexity necessitates comprehensive studies that explore
the effects of heterogeneous fault or fracture properties, varying host materials, and environmental
conditions on the generation and evolution of triggered or induced seismicity. Such research will help
clarify the intricate physical processes underlying the complex spatiotemporal distribution and behavior
of the seismicity. Moreover, these insights will enhance the characterization and mitigation of seismic
hazards.

We invite submissions of studies, ranging from laboratory experiments to field observations, that offer
new perspectives on the underlying physics of fluid-fault and/or fluid-fracture interactions. We welcome
contributions from national labs, academics, regulators and industry members, focusing on : 1) studies
using laboratory experiments and numerical simulations to explore the physical processes that control
fluid-induced seismicity, and 2) studies of spatiotemporal behavior of fluid-induced seismicity across
various natural scales and settings, particularly those that offer new insights into the mechanisms driving
fluid-induced seismicity in the field.

Conveners

David Chas Bolton, University of Texas at Austin (chasbolton19@gmail.com)
Xiaowei Chen, Texas A&M University (xiaowei.chen@exchange.tamu.edu)
Thomas H. Goebel, University of Memphis (thgoebel@memphis.edu)
Congcong Yuan, Cornell University (cy547@cornell.edu)

Modern Waveform Processing and Engineering Datasets - Accessibility, Quality Control, and
Metadata



Open access to seismic waveform datasets across a variety of geographic terrains on Earth and beyond
offer the opportunity to evaluate ground motions with increased resolution and depth. Workflows can be
tailored towards different applications, but generally aim towards reducing uncertainty and maximizing
signal quality. Increasing data quality is a universal goal, regardless of application. Here we aim to discuss
topics broadly related to ground motion processing, such as new approaches and techniques (both
automatic and manual) for ground motion processing and quality assurance. We also encourage
presentations that highlight newly developed ground motion datasets using strong-motion and/or
broadband data from permanent as well as temporary networks and arrays, as well as hybrid (empirical
and simulated) or simulated datasets. We welcome work on new use cases from analyzing ground motion
datasets, improving quality control, and on the integration and development of both basic and advanced
station metadata (including housing and site characterization). Inspired by the notion of data FAIRness
(Findability, Accessibility, Interoperability, and Reuse) of digital assets, we also welcome discussion
regarding open data access for seismic data, associated products and metrics related to signal processing
and associated site metadata.

Conveners

Carlo Cauzzi, Swiss Seismological Service (SED) at ETH Ziirich (carlo.cauzzi@sed.ethz.ch)
Lijam Hagos, California Geological Survey (Lijam.Hagos@conservation.ca.gov)

Olga-Joan Ktenidou, National Observatory of Athens (olga.ktenidou@noa.gr)

Albert Kottke, Pacific Gas and Electric (arkk@pge.com)

Lucia Luzi, National Institute of Geophysics and Volcanology (lucia.luzi@ingyv.it)

Lisa S. Schleicher, U. S. Geological Survey (Ischleicher@usgs.gov)

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 substantial 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 network operators, inform the wider
seismological community of the interesting and challenging problems within network seismology and
look to the future on how to improve monitoring capabilities. This session is not only an opportunity for
monitoring agencies to highlight new developments in their capabilities, 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 M Bockholt, Idaho National Laboratory (Blaine.bockholt@inl.gov)
Renate Hartog, University of Washington (jrhartog@uw.edu)

Kristine L. Pankow, University of Utah (pankowseis2@gmail.com)
Dmitry Storchak, International Seismological Centre (dmitry@jisc.ac.uk)
William Yeck, U.S. Geological Survey (wyeck@usgs.gov)

New Directions in Environmental, Seismic Hazard and Mineral Resource Exploration Studies

The identification and assessment of ground displacement hazards, their environmental and social
impacts, and mineral resource exploration targets are of growing importance for populations near
industrial settings and in urbanized areas. As infrastructure development accelerates, multi-hazard
assessments are needed to ensure the safety and sustainability of these regions. New approaches for
collecting high-resolution geophysical and geological datasets and advances in methodologies allow us to
image the subsurface at increasingly higher resolution. Advances in time-lapse imaging and event
detection provide new opportunities for monitoring underground storage sites, changes in aquifer systems,
and fault zone properties over time. These advances are key for improving community preparedness and

resilience.

This session focuses on new directions in subsurface research for environmental studies, mineral resource
exploration, and seismic hazard evaluation, including data collection, methodologies, and the application
of dense seismic arrays and other instrumentation. Such studies create new avenues for interdisciplinary
research, enabling geoscientists, engineers, and environmental scientists to collaborate and integrate
findings across fields. We invite submissions on potential unidentified hazards and environmental impacts
in well-researched and in understudied geographic areas. We encourage submissions from early-career
researchers, cross-disciplinary approaches, and studies using innovative methodologies such as machine
learning and distributed acoustic sensing (DAS).

Conveners

Claire Doody, Lawrence Livermore National Laboratory (doody1@]lInl.gov)
Md Mohimanul Islam, University of Missouri (mibhk@missouri.edu)
Chiara Nardoni, University of Bologna (chiara.nardoni4@unibo.it)

Shujuan Mao, University of Texas at Austin (smao@)jsg.utexas.edu)
Patricia Persaud, University of Arizona (ppersaud@arizona.edu)
Valeria Villa, California Institute of Technology (vvilla@caltech.edu)

Xin Wang, Chinese Academy of Sciences (wangxin@mail.iggcas.ac.cn)

Numerical Modeling in Seismology: Theory, Algorithms and Applications

Progress in seismology is unthinkable without continuous developments of theory and
numerical-modeling methods. Recent advances in finite-difference, discontinuous-Galerkin,
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spectral-element and distributional finite-difference methods prove the irreplaceable role of numerical
modeling in investigation of earthquake source, earthquake ground motion, seismic ambient noise, and

Earth’s structure.

We equally invite contributions to numerical-modeling methods and efficient computational algorithms,
both in all dimensions, and applications to earthquake phenomena and specific sites of interest. We invite
contributors to share their advances in the numerical modeling and understanding of seismic wave
propagation, earthquake rupture, earthquake ground motion, and seismic ambient noise. Better
understanding of physics of these phenomena based on new observations, seismic data from dedicated
networks, and efficient numerical modeling should eventually help to progress in predicting earthquake

ground motion.

Recent developments in numerical modeling of seismic waves, earthquake ground motion and rupture
propagation aim to account for more realistic rheology as well as geometrical complexity of material
interfaces and faults. They also address discretization in time and space and their relations to accuracy and
computational efficiency. Remarkable progress in the efficiency and accuracy of finite-difference
modeling in seismic exploration poses a useful challenge for numerical modeling in earthquake
seismology.

We especially welcome applications to compelling observational issues in seismology.
Conveners

Alice-Agnes Gabriel, Scripps Institution of Oceanography, 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, Livermore (pitarkal @lInl.gov)

Wei Zhang, Southern University of Science and Technology, Shenzhen (zhangwei@sustech.edu.cn)

Performance and Progress of Earthquake Early Warning Systems Around the World

Earthquake early warning (EEW) systems aim to rapidly detect that an earthquake is happening and issue
alerts for incoming shaking. Such systems can provide crucial seconds for people and automated systems
to take protective actions before shaking arrives, potentially mitigating the impacts of damaging ground
motions. The development and operation of EEW systems is a multidisciplinary effort at the intersection
of seismology, engineering, and social science. Timely alerting requires both sophisticated network
engineering to provide real-time seismic and geodetic observations as well as earthquake characterization
algorithms that use small portions of these data to rapidly detect earthquake shaking and estimate ground
motion distributions. Social science and emergency management research help determine what alert
messages should say and illuminate public perception of the system’s performance. Selecting alerting
strategies that balance tradeoffs among prediction accuracy, available warning time, and the level of

shaking for which users desire alerts requires insight from all disciplines.



There are many EEW systems around the world that are in various stages of operation and development.
The details of a given EEW system vary, but system operators look to each other for new ideas and
lessons learned from recent earthquakes. This session welcomes contributions across all disciplines of
EEW science, including abstracts that discuss the performance of current EEW systems, the development
of new EEW approaches, and education and outreach efforts to encourage adoption of these systems.

Conveners

Glenn Biasi, U.S. Geological Survey (gbiasi@usgs.gov)

Angela Lux, University of California Berkeley (angie.lux@berkeley.edu)

Jessica Murray, U.S. Geological Survey (jrmurray(@usgs.gov)

Jessie K Saunders, California Institute of Technology (jsaunder@caltech.edu)
Alan Yong, U.S. Geological Survey (yong@usgs.gov)

Predictability of Seismic and Aseismic Slip: From Basic Science to Operational Forecasts

A central problem of earthquake seismology is time-dependent earthquake forecasting. We are currently
unable to reliably predict damaging earthquakes—or the lack thereof—within relatively short and
therefore actionable space and timeframes. It may be that the earthquake nucleation process is complex
enough that such prediction is impractical. However, new pieces of the forecasting puzzle continue to
accumulate from lab and field experiments, multidisciplinary observations, theory, physical modeling,

advanced computing and machine learning.

This session welcomes approaches to evaluate constraints on short-timescale forecasting as well as
opportunities for the predictability of seismic and aseismic fault slip, fracturing, and their associated
processes, such as crustal deformation, aftershocks, fluid flow or geochemical alterations. If the old,
central problem of earthquake prediction is too ill-conditioned, how do we integrate across disciplinary

boundaries to make progress on more predictable variables and processes?

We welcome a broad range of contributions that provide new perspectives on the predictability of seismic
and aseismic slip and associated phenomena. These may include new insights from: lab and field
experiments, analyses of aseismic slip or low-frequency earthquakes and their interaction with fast
earthquakes, models of fault slip, evaluations of seismicity forecasting models including machine learning
models, enhanced earthquake catalogs, advanced computing and machine learning techniques, or

integrated predictive modeling of a broad spectrum of phenomena beyond purely seismic slip.
Conveners

Jessica Hawthorne, University of Oxford (jessica.hawthorne@earth.ox.ac.uk)
Maximilian J. Werner, University of Bristol (max.werner@bristol.ac.uk)

Recent Advances in Modeling Near-source Ground Motions for Seismic Hazard Applications


mailto:gbiasi@usgs.gov
mailto:angie.lux@berkeley.edu
mailto:jrmurray@usgs.gov
mailto:jsaunder@caltech.edu
mailto:yong@usgs.gov

In recent years, modeling efforts that characterize the earthquake source in greater detail have enabled a
better understanding of earthquake behavior and resulting broadband ground motion. For example,
modeling the geometry of fault surfaces and propagation of rupture has helped map source properties into
ground motion amplification patterns and variability. This improved accuracy from modeling finite-fault
effects can be influential in studies investigating predictions of earthquake ground motions and other
downstream efforts involving seismic hazard assessment. Here, we invite studies that model earthquake
source processes targeting improved ground shaking via either empirical or simulation-based approaches.
Example topics of interest include observations of azimuthally varying ground motion, rupture directivity
from both small and large events, polarization of ground motion records, complex source modeling using
kinematic or dynamic ruptures, and near-source efforts that study median and ground motion variability
terms, isolated in terms of either intra- or inter-event standard deviation. Studies using machine learning

methods, utilizing both empirical and synthetic datasets are welcomed as well.
Conveners

Jeff Bayless, AECOM (jeff.bayless@aecom.com)

Nick Gregor, Consultant (nick@ngregor.com)

Evan Hirakawa, U.S. Geological Survey (ehirakawa@usgs.gov)

Grace Parker, U.S. Geological Survey (gparker@usgs.gov)

Badie Rowshandel, California Earthquake Authority (browshandel@calquake.com)
Kyle B. Withers, U.S. Geological Survey (kwithers@usgs.gov)

Scientific Machine Learning for Forward and Inverse Wave Equation Problems

The synergy between scientific machine learning (SciML) and computational mechanics is transforming
our approach to forward and inverse problems governed by complex partial differential equations,
particularly in seismic wave propagation. This session brings together experts from various disciplines
-including seismology, computational geomechanics and dynamics, and the broader SciML community -
to explore cutting-edge methods and real-world applications in this interdisciplinary arena. The goal is to
bridge the gap between traditional computational approaches and emerging Al-driven techniques in the
modeling and analysis of wave phenomena. We welcome contributions that leverage data-driven and
physics-inspired machine-learning techniques to enhance the modeling, simulation, and interpretation of
seismic wave phenomena across different fields. Topics of interest include but are not limited to: (1)
Applications of PINNs in solving forward and inverse wave problems, handling complex boundary
conditions and subsurface velocity models; (2) Advancements in neural operators, such as Deep Operator
Networks and Fourier Neural Operators for efficient and accurate wavefield simulations; and (3)
Innovative uses of SciML in related fields such as acoustics and ultrasound imaging, elastodynamics,
structural health monitoring, planetary seismology, environmental monitoring, and natural hazard
assessment. We particularly encourage submissions highlighting how SciML techniques applied to wave
equation problems can be adapted or inspire solutions in adjacent fields, fostering the exchange of ideas
and methodologies. This session provides a dynamic forum for attendees to discuss theoretical
developments, share practical experiences, and identify future research directions that transcend



traditional domain boundaries. Through these interactive exchanges, we aim to advance the capabilities of

computational models and unlock new potentials in scientific research and engineering applications.
Conveners

Tariq Alkhalifah, King Abdullah University of Science and Technology (tariq.alkhalifah@kaust.edu.sa)
Arash Fathi, ExxonMobil Technology and Engineering (arash.fathi@exxonmobil.com)

Lu Lu, Yale University (lu.lu@yale.edu)

Kami Mohammadi, University of Utah (kami.mohammadi@utah.edu)

Harpreet Sethi, NVIDIA (hasethi@nvidia.com)

Seismology for the Energy Transition

As the energy transition accelerates toward low- and zero-carbon sources, technologies such as
geothermal and hydrogen energy, alongside geologic carbon storage, will be essential to achieving the
net-zero emissions goal by 2050. The success of this transformation relies on advanced seismic and
non-seismic technologies to optimize the exploration and development of geothermal and hydrogen
energy, as well as to ensure safe, long-term geologic carbon storage.

This session invites cutting-edge research on site and reservoir characterization and monitoring, utilizing
techniques such as passive and active seismic methods, distributed acoustic sensing (DAS), ambient noise
analysis, induced seismicity, advanced sensors, other emerging approaches, and non-seismic techniques.
We encourage contributions that explore applications of these techniques in geothermal energy (including
hydrothermal, enhanced geothermal systems and superhot geothermal), hydrogen energy development,
hydrogen and geothermal storage, and geologic carbon storage. We welcome abstracts on laboratory

experiments, numerical modeling, Al and machine learning innovations, and field-scale studies.
Conveners

Erkan Ay, Shell (Erkan.Ay@shell.com)

Hiroshi Hiroshi, National Institute of Advanced Industrial Science and Technology
(h.asanuma@aist.go.jp)

Lianjie Huang, Los Alamos National Laboratory (ljh@lanl.gov)

Yingcai Zheng, University of Houston (yzheng24@central.uh.edu)

Station Installations and Site Conditions, a Quest for Improved Strong Motion Database

This session emphasizes the practical challenges related to how seismic data is recorded and to the factors
that introduce uncertainties in ground motion databases. Ground Motion Models (GMMs) used in seismic
hazard assessment (SHA) often rely on proxies to model site effects. These proxies are often estimated
indirectly because of the lack of site characterization of the seismic station used to develop the
strong-motion database. Either directly or indirectly assessed, the use of proxies introduce uncertainty in
GMMs predictions. Moreover, in empirical GMMs it is often assumed that the earthquakes are recorded
at the free surface of the earth, that sensor installation conditions and seasonal effects can be neglected,
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and that all instruments provide recordings with reliable amplitudes. In practice, many seismic stations are
located at depth (e.g., in boreholes or in tunnels) or in an urban environment, errors in the metadata can be
found, and detailed site characterization and site-effect assessment are performed only on a limited subset
of stations.

With this background, this session welcomes contributions highlighting any effects (from station
installation conditions to complex site-effects) that could affect the recorded ground motion, with
consequent implications for GMMs, especially at high frequencies. Topics of interest include data
processing and data quality control, soil-instrument coupling, soil-structure interactions, depth effects
(down-going waves), seasonal variations, topography effects, site effects, site characterization, regional
and local attenuation, and small-scale heterogeneity and scattering. Studies demonstrating the value of site
instrumentation and characterization in improving site-specific SHA are also encouraged. Studies
focusing on improving our current practices in earthquake database implementation or on the enhanced
understanding of the high-frequency content of seismic records are particularly welcome.

Conveners

Fabrice Hollender, CEA Cadarache (fabrice.hollender(@cea.fr)
Vincent Perron, CEA Cadarache (vincent.perron@cea.fr)
Zafeiria Roumelioti, University of Patras (zroumelioti@upatras.gr)
Paola Traversa, Electricity of France (paola.traversa@edf.fr)

Temporally Variable Records of Earthquake Behavior and Considerations for Seismic Hazard
Analyses

Geologic data used to constrain past earthquakes — geologic slip rates and paleoseismic chronologies — are
inherently time-variable data streams due to irregular earthquake occurrence through time. While
time-varying by their nature, these records are used to extrapolate and infer long-term fault behavior, most
notably in time-independent seismic hazard analyses. We seek submissions discussing new contributions
in the field of earthquake geology, particularly studies geared to address time-dependence of geologic slip
rates, paleoseismic chronologies and recurrence intervals, regional geologic deformation models, and
displacement and/or surface rupture variability at a point through time. We also welcome contributions
comparing geologic data to geodetic deformation models to further assess discrepancies rooted in
sampling decadal (geodetic) vs. longer (geologic) time scales. We encourage submissions that pose ideas
for the implementation of these geologic data in future time-independent and time-dependent seismic
hazard model development.

Conveners

Alexandra E Hatem, U.S. Geological Survey (ahatem@usgs.gov)
Belle Philibosian, U.S. Geological Survey (bphilibosian@usgs.gov)
Ashley Streig, Portland State University (streig@pdx.edu)
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Testing, Testing 1 2 3: Appropriate Evaluation of New Seismic Hazard and Risk Models

Many models used in earthquake science have societal impact, whether directly, such as through
insurance premiums calculated on the basis of hazard maps, or indirectly, such as the fault rupture sets
which underpin these maps. Frequently, such models are developed initially from a perspective of
scientific curiosity rather than downstream application. This session seeks to explore the question of what
constitutes appropriate testing and evaluation of models with potential life-safety impact, whether by
design or in terms of their future potential. In particular, as observations of earthquakes have become
more numerous, more detailed and more precise, the range of earthquake phenomena understood to be
possible has continued to expand. In this context, how can we develop methods of evaluation which
require models to be both consistent with our (limited) observations to date, and not overly constrained by
observation bias? We invite contributions on all aspects of testing and evaluation of models with societal
applications, and would particularly welcome speakers interested in these questions as applied to
multi-fault, multi-cycle earthquake simulators.

Conveners

Kirsty Bayliss, GEM Foundation, (kirsty.bayliss@globalquakemodel.org)

Bill Fry, GNS Science, (b.fry@gns.cri.nz)

Matthew Gerstenberger, GNS Science, (m.gerstenberger@gns.cri.nz)

Andrew Nicol, University of Canterbury (andy.nicol@canterbury.ac.nz)

Bruno Pace, Gabriele d’ Annunzio University Chieti-Pescara (bruno.pace@unich.it)
Camilla Penney, University of Canterbury (camilla.penney@canterbury.ac.nz)

Unusual Earthquakes and Their Implications

Many earthquakes challenge paradigms about earth mechanics and pose troubling implications for hazard
and risk. Earthquakes can occur in unexpected regions: low shear-stress stable continental interiors; deep
in subduction zones where high pressures and temperatures should inhibit brittle failure; and even on the
Moon, Mars and other planets. Earthquakes can behave in unusual ways: ruptures can slip "backwards" or
propagate in unexpected directions; large earthquakes can happen in rapid succession; or they can happen
with multiple slip episodes with rupture speeds faster or slower than expected. Such events often require
new physical explanations that push the boundaries of our understanding of seismogenesis and rupture
propagation. They also complicate hazard and risk analyses, requiring those models to go beyond
standard statistical and physical approaches. We welcome contributions on any unusual or
thought-provoking earthquakes.

Conveners

Zhe Jia, University of Texas at Austin (zjia@ig.utexas.edu)
Chris Rollins, GNS Science | Te Pu Ao (c.rollins@gns.cri.nz)
Alice R. Turner, University of Texas at Austin (art77@cam.ac.uk)
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Visualization and Sonification in Solid Earth Geosciences, What’s Next?

The integration of visualization and sonification techniques, leveraging the human auditory and visual
systems in tandem, has opened new avenues for understanding complex solid Earth processes and
presenting them to a general audience. However, as the volume and complexity of geophysical data
continue to grow, traditional high-level methods often fall short in conveying the significance of
underlying patterns and insights. This session aims to explore developments in these areas, highlighting
innovative methods and applications that enhance data interpretation, accessibility, and communication
within and beyond the geoscience community.

We invite contributions that address the following topics:

- Novel visualization/sonification techniques for exploration of basic or high-resolution catalog data,

multi-parameter timeseries, or multidisciplinary data.
- Case studies showcasing the impact of visualization/sonification on research, education and outreach.

- Applications of machine learning (ML) and artificial intelligence (Al) in enhancing visualization and
sonification processes, applications in which ML/AI algorithms are developed through use of
sonification/visualization, and other novel algorithms for mapping data to soundscapes.

- Future directions and challenges in the integration of these techniques in active research, citizen science

projects, and public outreach.
Conveners

Julien Chaput, University of Texas, El Paso (jachaput@utep.edu)

Debi Kilb, University of California, San Diego (dkilb@ucsd.edu)

Leif Karlstrom, University of Oregon (leif@uoregon.edu)

Zhigang Peng, Georgia Institute of Technology (zpeng@gatech.edu)

Why Ignore the Structure? Soil-structure Interaction and Site Response at Local and Regional
Scales

In regions prone to seismic activity, the execution of reliable site response analyses stands out as a
cost-efficient measure during the design phase of critical infrastructure such as buildings, rail and
tunneling systems, and power plants and utility networks. The dynamic interactions between structural
components and underlying soil layers, known as soil-structure interaction (SSI), impact the overall
seismic performance and safety of structures, and are relevant at both site-specific and regional scales.

In this session, we invite researchers and practitioners to contribute to a cohesive understanding of SSI
and local site effects, two essential components of seismic design. This session seeks fostering of
cutting-edge methodologies and innovative approaches in areas including but not limited to site response
analysis (e.g., nonlinear 1D/3D site effects), kinematic and inertial effects of SSI (e.g., numerical and
experimental modeling), and their effects on structures with deeply embedded foundations and large
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footprints (e.g., nuclear power plants). Additionally, we welcome studies investigating the role of
physics-based simulations in improving our understanding of SRA and SSI, the complexities of SSI in
urban and regional settings, and risk assessments of portfolios of infrastructure assets, such as densely

built environments or pipeline networks.
Conveners

Sean K Ahdi, ARUP US, Inc., (sean.ahdi@arup.com)
Mohammad Yazdi, Mott MacDonald, (m_yazdi@nevada.unr.edu)
Peiman Zogh, ARUP US, Inc. (peiman.zogh@arup.com)
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