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Action at a Distance: Understanding Seismic Triggering 

A variety of geological/geophysical phenomena may follow shaking or deformation by earthquakes. 
Examples of triggered phenomena include other earthquakes (aftershocks, foreshocks, swarms, etc.), 
volcanic eruptions, mud volcanoes, landslides, geysering, seiches and liquefaction. While the underlying 
physical processes involved may not be universal, triggering can be described as a sudden departure from 
an equilibrium state followed by a return, often gradual, to a new equilibrium. Triggering only initiates 
the disequilibrium process, rather than providing the energy that powers it, so the triggered site must be 
close to disequilibrium or "ripe." An enhanced understanding of triggering could improve characterizing 
geohazards, communicating them to stakeholders, understanding cascading events and mapping the state 
of internal Earth forces and materials. Yet, recognizing and understanding triggering is tricky, in part due 
to the difficulty of determining if a purportedly triggered event would have taken place had the triggering 
event not happened. Inferences of triggering, which inherently are probabilistic, are challenged by the fact 
that Earth processes are slow and recurrence intervals are long relative to the observational record. 
Moreover, the relevant Earth observations are generally difficult to acquire and imprecise. At a target site, 
triggering presumably involves both the triggering event's deformational products (i.e., seismic waves, 
quasi-static deformation), and the relevant and sometimes altered conditions (often involving fluids). 
Assessing the ripeness of a triggered site may be particularly challenging. Given this broad topic and the 
hope of unifying a disparate and difficult subject, we invite contributions related to understanding the 
elements or observations of triggering. This includes theoretical studies, field observations, laboratory 
studies and communication to stakeholders of triggering potential in the aftermath of an earthquake. 

Conveners 

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

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, Georgia Institute of Technology (ssalgado30@gatech.edu) 

Stephanie G Prejean, U.S. Geological Survey (sprejean@usgs.gov) 

 

Advances and New Challenges in Investigating Seismic Site Response 

Site effects represent moderate-to-strong modification of ground shaking caused by the local subsoil 
structure, geotechnical and geomorphologic conditions. They can result in a strong amplification of 
ground motion in site-specific frequency bands and an increase of the shaking duration, as evidenced by 
seismometric records. Such effects often play a key role in seismic hazard assessment. 

Site effects can be affected by 3D conditions; in such cases, they are poorly represented by 2D or, worse, 
1D numerical simulations and/or simple approximations commonly used in seismic hazard analyses. 3D 

 



 

conditions are often present in sedimentary basins as well as areas of variable topography; these include 
amplified rock sites (with fractured/weathered layers), where the use of 3D geophysical imaging 
approaches may better support realistic modeling. 

This session encourages a debate on open questions in the field of site effect research and application, 
including topics such as numerical modeling for hazard/ground motion, soil nonlinearity, fault zone 
effects, ambient noise measurements to determine soil and building response, innovative geophysical 
applications for site characterization along with multidisciplinary and multiscale studies that pull together 
a variety of datasets to shed light on complex site characterization problems in different geological 
contexts. 

Conveners 

Anna Kaiser, Earth Sciences New Zealand (A.Kaiser@gns.cri.nz) 

Elena Manea, Earth Sciences New Zealand (e.manea@gns.cri.nz) 

Marta Pischiutta, National Institute of Geophysics and Volcanology (marta.pischiutta@ingv.it) 

Rodolfo Puglia, National Institute of Geophysics and Volcanology (rodolfo.puglia@ingv.it) 

 

Advancing Earthquake Early Warning: Science, Technology and Engagement in the U.S. and 
Beyond 

Earthquake Early Warning (EEW) systems are expanding globally, offering critical seconds of warning to 
reduce risk and enhance resilience. This session invites contributions highlighting the performance, 
innovations and future directions of EEW systems and their integration into everyday life, with a focus on 
the ShakeAlert system in the United States and comparable efforts worldwide. We welcome presentations 
on algorithmic advancements such as seismic phase identification, finite fault characterization, rapid 
magnitude/location estimation and ground motion estimation. Submissions exploring the integration of 
diverse data types, low-cost sensors, fiber-optic technologies and AI/ML approaches are encouraged. We 
also invite abstracts focused on communication, education and outreach (CEO), including strategies for 
public messaging, alert delivery, user training and engagement with technical and institutional users. 
Additionally, we welcome perspectives on the critical role of governmental emergency management 
agencies in operationalizing EEW, coordinating response and supporting public readiness. International 
collaboration is also key, and we encourage contributions from agencies like Natural Resources Canada 
(NRCan) and others working to advance EEW across borders. Join us to explore how cutting-edge 
science, technology and partnerships are shaping the future of EEW. 

Conveners 

Stephen Crane, Natural Resources Canada (stephen.crane@NRCan-RNCan.gc.ca) 

Zoe Krauss, University of Washington (zkrauss@uw.edu) 

 



 

Derek Lambeth, California Office of Emergency Service (Derek.Lambeth@CalOES.ca.gov) 

Natalia A. Ruppert, U.S. Geological Survey (nruppert@usgs.gov) 

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

Samantha Stanley, University of California, Berkeley (samantha.stanley@berkeley.edu) 

 

Advancing Seismic Hazard and Risk Assessment through Multi-Disciplinary Approaches 

This session brings together a diverse community of researchers and practitioners working across 
disciplines to tackle the complex challenges of seismic hazard and risk assessment, before and after 
earthquakes occur. We welcome contributions that enhance understanding of and preparedness for 
earthquake disasters, with an emphasis on multidisciplinary modeling and assessment approaches. We 
also encourage submissions that highlight the development and application of community models and 
databases, including those that integrate post-earthquake observations and datasets, which serve as 
foundational tools for collaborative research, rapid assessment and decision-making. 

We particularly encourage contributions on advanced risk modeling frameworks that trace the complete 
pathway from earthquake initiation to societal impacts, incorporating innovations such as digital twins, 
real-time or near-real-time post-earthquake data and rapid hazard and risk assessment systems to support 
emergency response and recovery. Presentations addressing broader topics — including the evolving built 
environment, building codes, challenges in hazard mitigation planning and risk communication — are 
also welcome. 

We invite contributions that integrate seismology, geology, geomorphology, and geodesy in earthquake 
forecasting and hazard–risk frameworks. Topics include forecasting across multiple timescales; fault 
source characterization; complex and multi-segment rupture modeling; multi-cycle simulators; dynamic 
rupture processes; and ground-motion modeling with associated uncertainties, including physics-based 
simulations, non-ergodic models, and site effects. The session also welcomes studies on exposure 
databases describing populations, buildings, and infrastructure, as well as physical vulnerability and 
fragility models based on observations, simulations, and post-earthquake damage data, including 
time-dependent effects such as aging, deterioration, and cumulative damage. Applications of the 
International Macroseismic Scale and national annexes are also encouraged. 

By convening this diverse community, we aim to share insights from recent earthquakes, compare 
methodologies and identify pathways to strengthen modeling capabilities, support rapid post-event 
decision-making and enhance societal resilience. 

Conveners 

Chung-Han Chan, National Central University, Taiwan (hantijun@googlemail.com) 

Matthew Gerstenberger, Earth Sciences New Zealand (m.gerstenberger@gns.cri.nz) 
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Tiegan E. Hobbs, Geological Survey of Canada (thobbs@eoas.ubc.ca) 

Asako Iwaki, National Research Institute for Earth Science and Disaster Prevention (iwaki@bosai.go.jp) 

Kishor Jaiswal, U.S. Geological Survey (kjaiswal@usgs.gov) 

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

David J Wald, U.S. Geological Survey (wald@usgs.gov) 

 

Advancing the U.S. Geological Survey National Seismic Hazard Models 

The USGS National Seismic Hazard Models (NSHMs) are a bridge between best-available earthquake 
science and public policy. In this session we will present (1) revisions to the 2023 50-State NSHM; (2) the 
recently completed 2025 Puerto Rico and the U.S. Virgin Islands NSHM; (3) draft models for the 2026 
Guam and the Northern Mariana Islands and American Samoa NSHMs; and (4) planned updates for the 
2029 50-State NSHM. We invite additional presentations on topics that will influence future seismic 
hazard models, via earthquake rupture forecasting, ground-motion characterization and NSHM 
applications. Topics include, but are not limited to, seismicity catalogs, declustering and smoothed 
seismicity models, fault models, geologic and geodetic deformation models, fault system inversions and 
time-dependent forecasts; ground-motion models, including non-ergodic models, incorporation of 
physics-based 3D simulations, basin effects, site response and directivity; and quantification and 
propagation of epistemic uncertainty. We also invite presentations on the use of NSHMs for scenario 
development, building codes, risk assessment for both buildings and infrastructure and risk mitigation 
within the insurance industry. We are also interested in contributions that highlight potential impacts of 
hazard modeling uncertainties on downstream applications. 

Conveners 

Jason M. Altekruse, U.S. Geological Survey (jaltekruse@usgs.gov) 

Nico Luco, U.S. Geological Survey (nluco@usgs.gov) 

Peter M. Powers, U.S. Geological Survey (pmpowers@usgs.gov) 

Emel Seyhan, Moody's RMS (Emel.Seyhan@moodys.com) 

Allison M. Shumway, U.S. Geological Survey (ashumway@usgs.gov) 

 

Constraining GMMs via Physics-Based Simulations and Complementary Observations: Integration 
and Practice 

Ground-motion models (GMMs) play a vital role in seismic hazard analysis and are essential for 
earthquake early warning systems, shake maps and rapid response. Over the past two decades, an 
abundance of instrumental recordings has facilitated advancements in non-ergodic GMMs across multiple 
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regions. However, challenges remain in accurately constraining source-, path- and site-specific effects, 
particularly in areas with limited data, scaling to large magnitudes and more complex ruptures and 2D/3D 
site and basin effects. 

Recent progress in high-performance, physics-based ground-motion simulations, combined with enhanced 
source modeling and high-resolution regional 3D velocity models, offers a novel approach to supplement 
and refine empirical GMMs. This session focuses on the practical integration, validation and application 
of 2D/3D simulations and/or complementary observational datasets (e.g., macroseismic intensity and 
low-cost sensor measurements) in the development of GMMs. 

This session is targeted at studies focused on integrating simulations and complementary datasets into 
empirical ground-motion models. It includes regional-scale seismological simulations designed to 
constrain wave propagation within complex geologic structures, addressing site and path effects as well as 
source-specific characteristics. The session also covers the treatment of simulation input uncertainties and 
their propagation into ground motion uncertainty. In addition, topics related to data and metadata formats, 
along with the information required for combining simulated and observed ground motions in GMM 
development, are addressed. The integration of complementary datasets to constrain non-ergodic effects is 
also a key focus of the session. 

A central theme is the use of these inputs to constrain regionally varying GMMs, moving from ergodicity 
toward non-ergodic approaches. The session also welcomes advanced empirical approaches and the use of 
new datasets (e.g., NGA-W3) to develop GMMs, as well as studies that address epistemic uncertainty and 
aleatory variability in the application of PSHA. 

Conveners 

Sanjay Bora, Earth Sciences New Zealand (s.bora@gns.cri.nz) 

Asako Iwaki, National Research Institute for Earth Science and Disaster Resilience (iwaki@bosai.go.jp) 

Grigorios Lavrentiadis, University of Buffalo (glavrent@buffalo.edu) 

Camilo Pinilla-Ramos, GFZ Potsdam (camilo.pinilla@berkeley.edu) 

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

Paola Traversa, Electricity of France (paola.traversa@edf.fr) 

 

Cryoseismology: Advances in Technology and Scientific Discovery 

Polar and glaciated regions have long posed formidable science challenges due to extreme cold, 
prolonged darkness, difficulty generating and storing power, limited communications infrastructure and 
logistical remoteness. These conditions, historically, dramatically limited data acquisition. The lack of 
both long- and short-term geophysical observations strongly contrasts with the critical need for enhanced 

 



 

understanding of ice structure, glacial processes and other cryospheric phenomena that are increasingly 
relevant for forecasting and mitigating geological hazards in a changing world.  

Over the past two decades, technological advances in polar power systems, cold-rated broadband 
seismometers, distributed acoustic sensing (DAS), novel vehicles, satellite links and ice drilling have 
transformed cryoseismology. These innovations enable unprecedented access to remote regions and 
subsurface ice environments, higher-resolution studies and new multidisciplinary collaborations. For 
example, collaboration with the IceCube Neutrino Observatory has extended Antarctic ice sheet 
broadband deployment capabilities to 2.4 km depth, while large-N nodes and DAS open new studies in 
source processes, ice boreholes, firn-ice transition and sub-ice conditions. This session invites 
contributions that highlight new or emerging cryoseismological research, including conceptual or pilot 
studies exploring the scientific potential of a deep, three-dimensional seismic and/or DAS observatory at 
the South Pole, or elsewhere. We additionally welcome submissions focused on advances in polar 
instrumentation as well as in ocean, ice traverse or airborne logistics, ice drilling, remote sensing and 
other methodologies. 

Conveners 

Robert E. Anthony, U.S. Geological Survey (reanthony@usgs.gov) 

Richard C. Aster, Colorado State University (Rick.Aster@colostate.edu) 

Michael DuVernois, University of Wisconsin, Madison - IceCube Neutrino Observatory 
(duvernois@icecube.wisc.edu) 

Katrin Hafner, United States Antarctic Program Antarctic Support Contract (Leidos) 
(Katrin.Hafner.contractor@usap.gov) 

Weisen Shen, Stony Brook University (weisen.shen@stonybrook.edu) 

 

Data-Driven Advances in Liquefaction Hazard Analysis 

Liquefaction continues to play a major role in earthquake damage worldwide. This session focuses on 
advances in liquefaction hazard analyses derived from observational and analytical data, with an emphasis 
on liquefaction-induced ground deformation, lateral spreading and impacts on critical infrastructure and 
lifelines. Contributions are encouraged that highlight field reconnaissance, geotechnical and seismological 
analyses, remote sensing of ground failure and discussions of model calibration using both historical and 
new case histories. 

We welcome innovative approaches that apply emerging tools, such as machine learning and other 
data-driven methods, to earthquake reconnaissance, data integration and hazard assessment. Presentations 
that explore the implications of these advances for improving liquefaction hazard mapping and resilience 
are especially encouraged. 

Conveners 

 



 

Adda Athanasopoulos-Zekkos, University of California, Berkeley (adda.zekkos@berkeley.edu) 

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

Brian Olson, California Geological Survey (brian.olson@conservation.ca.gov) 

Ellen Rathje, University of Texas at Austin (e.rathje@mail.utexas.edu) 

 

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 AI-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 (ezzedine1@llnl.gov) 

Keehoon Kim, Lawrence Livermore National Laboratory (kim84@llnl.gov) 

Benjamin L. Moyer, University of Maryland (blmoyer@umd.edu) 

 

Detecting, Characterizing and Monitoring Mass Movements 

Evolving climate patterns and land-use changes coupled with improved monitoring capabilities have 
caused a notable increase in geophysical detections of mass movements, such as landslides, debris and 
snow avalanches, lahars and glacial failures. Recent examples include the Blatten landslide in 
Switzerland, the Wanrog rock avalanche in Taiwan and the Tracy Arm tsunamigenic landslide in Alaska, 
USA. Mass movements couple energy into the Earth and atmosphere, making seismic and infrasound 
analysis useful for detecting, characterizing and monitoring these events. While these sources are not 
routinely monitored in real-time like earthquakes, recent advancements in seismic and infrasound 
instrumentation and processing offer opportunities for rapid early warning and post-event detection and 
analysis. Combining seismic and infrasound methods with auxiliary datasets from remote sensing, 
ground-based flow monitoring and distributed sensing further improves event characterization. Passive 
seismic analysis can also provide valuable information about incipient or ongoing slope instabilities. 

 



 

This session explores innovative research focused on improving our comprehension of various types of 
mass movements as seismic sources. We invite presentations that investigate the use of seismic and 
infrasound data as well as interdisciplinary datasets to expand our knowledge of fundamental landslide 
processes, enhance our ability to characterize and monitor mass movement events and mitigate associated 
hazards. Topics of interest encompass, but are not limited to, mass movement source detection, location, 
characterization, modeling and classification, precursory signal analysis, monitoring and hazard 
mitigation. 

Conveners 

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

Pierre Boymond, Volcanological and Seismological Observatory of Costa Rica (pierre.boymond@una.cr) 

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) 

Avery E. Conner, University of Oregon (aconner2@uoregon.edu) 

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

Sonia Hajaji, Georgia Institute of Technology (ssalgado30@gatech.edu) 

Ezgi Karasozen, University of Alaska Fairbanks (ekarasozen@alaska.edu) 

Cyril Müller, Volcanological and Seismological Observatory of Costa Rica (Cyril.muller@una.cr) 

Evelyn Nuñez, Volcanological and Seismological Observatory of Costa Rica 
(evelyn.nunez.alpizar@una.cr) 

Diego Quirós, University of Capetown (diego.quiros@uct.ac.za) 

Liam Toney, U.S. Geological Survey (ltoney@usgs.gov) 

 

Developing Data-Driven Methods in the AI Era: New Approaches to Earthquake Science 

The rapid rise of artificial intelligence and statistical inference is reshaping earthquake science, enabling 
breakthroughs in earthquake detection, source characterization, forecasting and earthquake cycle 
simulations. For example, neural operators have sped up forward modeling and inversion, graph neural 
networks have successfully tackled a wide range of applications by leveraging the interconnected nature 
of seismic data and variational inference has effectively connected data to models in high-dimensional 
parameter spaces. This session highlights new data-driven approaches that improve upon traditional 
techniques or introduce new methods entirely. We welcome submissions that bring to light new trends and 
patterns in old datasets, highlight important signals that are seemingly buried in noise, and speed up 
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scientific analysis when working with large volumes of data. Contributions that demonstrate how AI and 
statistical methods open fresh pathways for understanding existing problems in earthquake science are of 
particular interest. 

Conveners 

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

Ian McBrearty, Stanford University (imcbrear@stanford.edu) 

Mostafa Mousavi, Harvard University (mousavim@google.com) 

Hongyu Sun, University of Texas at El Paso (hsun2@utep.edu) 

Valeria Villa, California Institute of Technology (vvilla@caltech.edu) 

Taiyi Wang, California Institute of Technology (taiyi@caltech.edu) 

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

Caifeng Zou, California Institute of Technology (czou@caltech.edu) 

 

Earthquake Ground Motions and Structural Response: Emerging Tools and Applications 

Understanding how buildings, bridges, energy infrastructure and the ground beneath them respond to 
earthquakes is central to both earthquake science and risk reduction. New monitoring approaches — 
ranging from permanent seismic networks and structural arrays to ambient vibration studies, and the rapid 
growth of low-cost MEMS and smartphone sensors — are expanding our ability to capture building 
dynamics and ground motion in unprecedented detail. These observations are providing new insights into 
structural health, damage processes, and soil-structure interaction and the region-wide distribution of risk 
for large earthquakes. Newly obtainable data also promises to support applications such as rapid 
post-event regional damage assessment and long-term seismic resilience. 

This session invites contributions from across the seismological, engineering and hazard-modeling 
communities that address building and ground motion monitoring using traditional networks, emerging 
low-cost sensors, gradient based sensors such as distributed fiber optic sensing and rotational sensors, 
novel analytical methods or case studies from recent earthquakes and experiments. We especially 
encourage interdisciplinary studies that bridge seismology, structural engineering and risk mitigation; 
provide synergistic applications of unique data and high-performance simulations, as well as applications 
that highlight the potential for scalable monitoring at the urban or regional level. 

Conveners 

Richard Allen, University of California, Berkeley (rallen@berkeley.edu) 

Felix Bernauer, Ludwig Maximilian University of Munich (felix.bernauer@lmu.de) 

Farid Ghahari, California Geological Survey (ghahari@gmail.com) 

 



 

Monica Kohler, California Institute of Technology (kohler@caltech.edu) 

Utpal Kumar, University of California, Berkeley (utpalkumar@berkeley.edu) 

David McCallen, Lawrence Berkeley National Laboratory (dbmccallen@lbl.gov) 

Yara Rossi, Ludwig Maximilian University of Munich (Yara.Rossi@lmu.de) 

 

Earthquake Rupture Hazard and Forecasts from Integration of Paleoseismic Datasets 

Earthquake hazard forecasts are often constrained by or evaluated with geologic data on the timing of past 
large earthquakes. Yet these paleoseismic records have inherent complexities that stem from dating 
uncertainties, and additional assumptions are required to utilize the site-specific data at a fault system 
level. This session seeks presentations on paleoseismic datasets and contributions to method development 
for characterizing or utilizing such data in earthquake forecasting. We welcome investigations of 
earthquake recurrence statistics derived from paleoseismic or other geologic data, new approaches to 
improve dating of past events and studies of earthquake recurrence from historic datasets. We strongly 
encourage presentations on techniques to extrapolate site-level data to fault- or system-level behavior and 
new approaches to incorporate paleo-rupture models into earthquake rupture forecasts. Work may be local 
or global in scope, consider time-dependent or time-independent methods or compare physics-based 
modeling efforts with empirically constrained data. 

Conveners 

Alex Hatem, U.S. Geological Survey (ahatem@usgs.gov) 

Mike Oskin, University of California, Davis (meoskin@ucdavis.edu) 

Katherine Scharer, U.S. Geological Survey (kscharer@usgs.gov) 

 

Earthquake Swarms Across the Earthquake Cycle: Precursors, Transients and Aftereffects 

Earthquake swarms occur in diverse tectonic settings and reflect a broad spectrum of physical 
mechanisms, including fluid diffusion, aseismic slip, fault healing and postseismic relaxation. Rather than 
representing a single process, swarms can mark multiple stages of the earthquake cycle. They may act as 
precursors to major ruptures, indicators of transient deformation or aftereffects of stress redistribution. 

This session invites contributions that explore the temporal and mechanical roles of earthquake swarms in 
fault evolution through observations, laboratory experiments, numerical modeling and theoretical 
analyses. We particularly welcome studies that link swarms with aseismic slip, fluid migration or stress 
interactions across spatial and temporal scales. By integrating seismic, geodetic and experimental 
perspectives, this session aims to advance understanding of how earthquake swarms modulate fault 
loading and release, bridging the gap between slow and fast deformation processes in the lithosphere. We 

 



 

encourage interdisciplinary approaches and global case studies that provide new insights into the diverse 
origins and implications of earthquake swarms. 

Conveners 

Kate Chen, National Taiwan Normal University (katepili@gmail.com) 

Aitaro Kato, University of Tokyo (akato@eri.u-tokyo.ac.jp) 

Kristine Pankow, University of Utah (pankowseis2@gmail.com) 

 

Earth’s Structure from the Crust to the Core 

This session will cover all aspects of “structural seismology” and highlight new contributions to research 
on a wide range of topics, including, but not limited to, 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, lithospheric deformation and processes and lithosphere-asthenosphere interactions and 
their feedback into geohazards. We encourage submissions that introduce new or new combinations of 
seismological data types, advances in global and regional-scale seismic tomography, 3D waveform 
modeling, array-based approaches and the analysis of correlation wavefields. 

Conveners 

Chuanming Liu, University of Texas (chuanming.liu@jsg.utexas.edu) 

Maureen Long, Yale University (maureen.long@yale.edu) 

Carl Tape, University of Alaska Fairbanks (ctape@alaska.edu) 

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

 

ESC-SSA Joint Session: Advanced Methods for Harnessing Seismic Noise Analysis in Applied 
Seismology 

There is a growing demand for advanced approaches to analyze seismic noise in order to improve the 
imaging and monitoring of shallow geological structures and to characterize their physical properties as 
well as study and monitor natural hazards. Such advancements are not only relevant from a scientific 
perspective but are also essential for practical applications, including land-use planning and risk 
mitigation in areas exposed to environmental hazards. Seismic noise analysis, when combined with both 
passive and active seismological methods, provides a reliable and cost-effective tool for subsurface 
investigations. Recent progress in this field has been driven by the availability of affordable acquisition 
systems, enhanced computational capacity for solving inverse problems and the development of more 
sophisticated modeling algorithms. Beyond traditional seismometer-based techniques, novel approaches 
now exploit large datasets from distributed acoustic sensing, dense nodal arrays and novel fiber sensing 
methods (e.g., state of polarization, long-range interferometry). Applications of these methods are 

 



 

manifold, ranging from engineering seismology (site effects, site characterization, liquefaction and 
ground-motion amplification at various scales) to high-resolution fault imaging, fracture network 
characterization in reservoirs, volcanic and geothermal environments, landslide hazard assessment etc. 
Contributions exploring noise-based methods in aquatic environments are also encouraged. 

This section will be a joint session between the SSA Annual Meeting 2026 and the 40th General 
Assembly of the European Seismological Commission (ESC2026). 

Conveners 

Sean Ahdi, ARUP (sahdi@g.ucla.edu) 

Ettore Biondi, Stanford University (ettore88@stanford.edu) 

Cecile Cornou, University of Grenoble Alpes (cecile.cornou@univ-grenoble-alpes.fr) 

Sebastiano D'Amico, University of Malta (sebastiano.damico@um.edu.mt) 

Francesco Panzera, University of Catania (francesco.panzera@unict.it) 

Stefano Parolai, University of Trieste (STEFANO.PAROLAI@units.it) 

Matteo Picozzi, National Institute of Oceanography and Applied Geophysics (mpicozzi@ogs.it) 

 

ESC-SSA Joint Session: Interpreting Volcanic Unrest and Eruption Data for Effective Crisis 
Management 

Volcanoes often undergo episodes of unrest that dedicated observatories should monitor, interpret and 
manage. The mechanisms driving unrests, their timescales and the associated precursory signals are 
challenging to translate into reliable forecasts of eruption style and intensity. Yet the consequences for 
nearby populations are potentially profound. Formulating hypotheses about the evolution, or cessation, of 
unrests requires understanding complex and deep earth processes, a task that is especially challenging 
when monitoring infrastructure is limited. 

Interpreting both the historical and contemporary behavior of volcanic systems is complex but essential. 
In recent decades, numerous well-documented episodes of unrest have been observed, some of which 
have culminated in eruptions, while others have not. Notable non-eruptive cases include the Campi 
Flegrei caldera, Santorini, Dofen and the Chiles-Cerro Negro volcanic complex. By contrast, eruptive 
examples include Whakaari, Fuego, Kīlauea, Sierra Negra, Cumbre Vieja and many others. These events 
have yielded rich, multidisciplinary datasets that may enhance our understanding of processes driving 
unrest, eruption and co-eruptive dynamics within volcanic conduits, magmatic systems and flanks. 

We invite contributions that investigate the underlying processes of volcanic unrest and focus on the 
interpretation driven by those global crises. Studies integrating seismic monitoring with complementary 
approaches, including infrasound, geodesy, gravimetry, geochemistry, petrology, thermal imaging and 
visual imaging, are particularly encouraged. 

 



 

This section will be a joint session between the SSA Annual Meeting 2026 and the 40th General 
Assembly of the European Seismological Commission (ESC2026). 

Conveners 

Luca D'Auria, National Center for Volcanology Canary Islands Volcanological Institute (ldauria@iter.es) 

Stephen McNutt, University of South Florida (smcnutt@usf.edu) 

Stephanie G. Prejean, U.S. Geological Survey (sprejean@usgs.gov) 

Mario C Ruiz, Ecuadoran Geophysical Institute of the National Polytechnic School (mruiz@igepn.edu.ec) 

Margarita Segou, British Geological Survey (msegou@bgs.ac.uk) 

Anna Tramelli, National Institute of Geophysics and Volcanology (anna.tramelli@ingv.it) 

 

Evolving Frontiers in Explosion Monitoring and Source Physics 

Advancing seismological techniques to improve the identification and characterization of anthropogenic 
activities of interest remains important for national security applications, industry and seismic hazards. 
This session invites abstracts on recent advancements in geophysical forensic analysis, and seismological 
tools applied to global security and explosion monitoring efforts. We seek topics involving the analysis of 
explosions and anthropogenic activity, analysis of seismicity in new sensing environments, event 
identification and source physics. We welcome submissions incorporating multi-modal observations, 
machine-learning applications and deployment of innovative instrumentation including distributed 
acoustic sensing, remote sensing and large-N arrays to improve the observation, modeling and 
characterization of seismic source signatures. Additionally, we seek to highlight recent advances in 
controlled source experiments and investigation of signal propagation and Earth structure. This session 
aims to promote collaboration among institutions and subject-matter experts to share scientific progress. 

Conveners 

Miles Bodmer, Sandia National Laboratory (mabodme@sandia.gov) 

Jonas A. Kintner, Los Alamos National Laboratory (jonas.kintner@gmail.com) 

Colin N. Pennington, Lawrence Livermore National Laboratory (pennington6@llnl.gov) 

Michelle Scalise, Nevada National Security Sites (scalisME@nv.doe.gov) 

Daniel Trugman, University of Nevada, Reno (dtrugman@unr.edu) 

 

Fault Networks and Seismic Hazard in the Nevada-California Borderland 

Nevada’s fast-growing cities lie within a region of poorly characterized seismic hazard. The tectonic 
setting in the Walker Lane, at the overlap between extensional and strike-slip provinces, results in a linked 

 



 

network of apparently short faults that are capable of complex quasi-static and dynamic triggering. 
Related hazards include liquefaction, rock falls and landslides, lake tsunami and vulnerable historic mines 
and unreinforced masonry buildings across the state. 

As a multidisciplinary group, the newly formed Sierra Nevada Earthquake Consortium (SNEC), we invite 
contributions from across earthquake science and engineering relevant to: public safety, policy, fault 
mapping in 2-, 3- and 4D, paleoseismology, seismic swarms and sequences in characteristic Walker Lane 
style, general studies about transtensional deformation fields, localization or lack thereof, basin 
characteristics, topographic effects and technological, data and computational advances. 

Conveners 

Christopher B. DuRoss, U.S. Geological Survey (cduross@usgs.gov) 

Richard D. Koehler, Nevada Bureau of Mines and Geology (rkoehler@unr.edu) 

Henry B. Mason, University of Nevada, Reno (hbmason@unr.edu) 

Ian K. D. Pierce, Pacific Gas & Electric (ipiercegeology@gmail.com) 

Christie D. Rowe, Nevada Seismological Laboratory (rowec@unr.edu) 

 

Fiber-Optic Sensing Applications in Seismology and Environmental Science 

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, landslides, 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, with particular interest in the 
state-of-the-art use of transmission fibers in operational subsea cables. 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 

Mahbubah Ahmed, Virginia Polytechnic Institute and State University (mahbubah@vt.edu) 

Ettore Biondi, Stanford University (ettore88@stanford.edu) 

Xiaowei Chen, Texas A&M University (xiaowei.chen@tamu.edu) 

Valey Kamalov, International Institute for Ocean Fiber Sensing (vkamalov@gmail.com) 

Voon Hui Lai, Australian National University (voonhui.lai@anu.edu.au) 

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

Mikael Mazur, Nokia Bell Labs (Mikael.mazur@nokia-bell-labs.com) 

Meghan C. Quinn, U.S. Army Engineer Research and Development Center 
(meghan.c.quinn@usace.army.mil) 

Qibin Shi, Rice University (qs20@rice.edu) 

Joseph P. Vantassel, Virginia Polytechnic Institute and State University (jpvantassel@vt.edu) 

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

 

From Drilling to Ground Shaking: Mechanisms, Monitoring and Mitigation of Induced 
Earthquakes 

The widespread occurrence of induced earthquakes has generated substantial scientific and societal 
concerns. These seismic events result from expanded oil and gas extraction — driven by increasing 
energy demands — as well as geothermal energy production, mining operations and carbon capture and 
storage activities. The spatiotemporal evolution of induced seismicity is governed by complex interactions 
among site-specific poroelastic responses, fluid budgets, injection and production histories, reservoir 
dimension, subsurface hydro-mechanical properties and fault slip behavior under varying drainage 
conditions. Subsurface stress redistribution depends on fault geometry, hydraulic connectivity and 
coupled fluid-mechanical processes that are difficult to model. 

Understanding these interactions requires integrative and multidisciplinary approaches to illuminate 
underlying physical mechanisms and guide effective hazard mitigation strategies. We invite submissions 
that advance induced seismicity research through case studies, novel methodologies and innovative 
datasets. Topics of interest include, but are not limited to, seismological source studies and machine 
learning applications for source characterization, enhanced seismic network performance and sensitivity 
improvements, 3D fault imaging, stress field modeling, numerical simulations of pressure fields and 
InSAR modeling, ground motion prediction models for induced events and coupled hydrologic and 
geomechanical modeling informed by operational data. 
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We particularly encourage contributions leveraging large and integrated datasets, e.g. ,seismic, borehole, 
geodetic and experimental data, to explore the co-evolution of seismicity, stress, reservoir properties and 
hydro-mechanical processes. This session aims to deepen our understanding of induced seismicity and 
support the development of comprehensive mitigation strategies. 

Conveners 

Asiye Aziz Zanjani, New Mexico Institute of Mining and Technology (asiye.azizzanjani@nmt.edu) 

Urbi Basu, New Mexico Institute of Mining and Technology (urbi.basu@nmt.edu) 

Yangkang Chen, University of Texas at Austin (yangkang.chen@beg.utexas.edu) 

Sebastian Hainzl, GFZ Potsdam (hainzl@gfz.de) 

Thomas H. Goebel, University of Memphis (thgoebel@memphis.edu) 

Semechah Lui, University of Toronto (semechah.lui@utoronto.ca) 

 

Generating, Calibrating and Validating Multi-Scale Seismic Velocity Models 

Accurate multiscale velocity models are essential for estimation of realistic ground motions in seismic 
hazard, risk analysis and other applications. In many regions, multiple velocity models of different spatial 
extent and resolution have been developed using different methodologies and datasets (e.g., earthquake 
tomography, noise cross correlations, receiver functions, well logs, active source data, etc.), with highly 
variable ground motion prediction efficacy. This session welcomes studies describing new velocity 
models, as well as efforts to combine (e.g., using machine learning and other methods), calibrate and 
validate existing velocity models. We also solicit contributions that quantify the importance of various 
model features on the accuracy of predicted ground motions through physics-based numerical modeling, 
as well as contributions that aim to model realistic variability of the ground motions. Contributions that 
quantify and map uncertainty in velocity models into the resulting ground motions are also encouraged. 

Conveners 

Yehuda Ben-Zion, University of Southern California (benzion@usc.edu) 

Kim B. Olsen, San Diego State University (kbolsen@mail.sdsu.edu) 

Patricia Persaud, University of Arizona (ppersaud@arizona.edu) 

Artie Rodgers, Lawrence Livermore National Laboratory (rodgers7@llnl.gov) 

Te-Yang Yeh, University of Southern California (tyyeh316@gmail.com) 

 

Geophysical Perspectives on Volcanic Systems: Seismicity, Structure and Dynamics 

 



 

Over the past few decades, significant advances have been made in understanding the structure and 
dynamics of volcanic plumbing systems. Our perspective has shifted toward the concept of trans-crustal 
magmatic system (TCMS), in which magma is distributed across vertically extensive regions throughout 
the crust rather than only stored within shallow-melt-dominant chambers. However, geophysical imaging 
may only detect a small portion of the melt in the upper crust beneath many active volcanoes and it 
struggles to constrain magma storage in the mid- to lower crust. Direct evidence for TCMS beneath 
modern active volcanoes is lacking, raising a critical question: Do TCMS truly represent the nature of 
magma storage beneath volcanoes? Furthermore, answering fundamental questions regarding the 
mechanism and evolution of magma supply, storage and transportation remains an essential challenge. 

This session invites contributions aimed to advance our knowledge of the volcanic plumbing system 
across various spatial and temporal scales, from mantle magmatic/tectonic processes to surficial 
hydrothermal/eruptive activities and from decadal to instantaneous activities. We encourage studies 
presenting recent advancements including, but not limited to, high-resolution and multiparameter (e.g., 
velocity, anisotropy, attenuation) seismic imaging and monitoring that utilize phases from passive or 
active sources or full wavefields, analyses of volcanic seismicity such as volcanic-tectonic events, deep 
long-period earthquakes and tremors. Applications of artificial intelligence and machine learning in this 
context are encouraged, along with studies integrating multi-physics datasets such as magnetotelluric, 
geodetic and gravity data. We envision that the session discussion can help to gain new insights into the 
evolution of magmatic systems and their implications for volcanic hazards. 

Conveners 

Alysha Armstrong, Lawrence Livermore National Laboratory (armstrong52@llnl.gov) 

Guanning Pang, University of Science and Technology of China (pgn0707@ustc.edu.cn) 

Brandon Schmandt, Rice University (Brandon.Schmandt@rice.edu) 

Sin-Mei Wu, University of Hawaii at Manoa (smwu@hawaii.edu) 

 

 

International Collaboration to Advance Earthquake Science and Disaster Response 

International collaboration and post-earthquake response/reconnaissance activities improve access to data, 
advance earthquake science and fortify scientific and humanitarian response globally. Nonprofits, 
governments, private sector partners and universities participate in these international collaboration and 
response activities, which provide a multitude of opportunities and benefits. This work facilitates 
opportunities to learn from varied geological contexts and infrequent geophysical events, encourages 
diverse perspectives on complex seismic and related problems and strengthens relationships that enable 
scientists to call upon counterparts in other countries for technical and response support. This session will 
highlight advances in earthquake response capabilities and information products, case studies, benefits, 

 



 

recommendations, ethical considerations and challenges of working in a global, multi-country context to 
advance earthquake science.  

Conveners 

Michael L. Blanpied, U.S. Geological Survey (mblanpied@usgs.gov) 

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

Sara K. McBride, Seismic Safety Commission (sara.mcbride@caloes.ca.gov) 

Jenny Riker, U.S. Geological Survey (jriker@usgs.gov) 

 

The Landscape Record of Earthquakes and Faulting 

Recent earthquakes have left vastly different records in the landscape, from coastal uplift in the 2025 
Mw8.8 Kamchatka, Russia, earthquake to large lateral surface rupture in the 2025 Mw7.7 Mandalay, 
Burma (Myanmar), earthquake, and subtle surface displacement in the 2025 Mw7.1 Tingri, 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 of 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 and preservation 
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. 

Conveners 

Kristen Chiama, Harvard University (kchiama@g.harvard.edu) 

Catherine Hanagan, U.S. Geological Survey (chanagan@usgs.gov) 

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

Emerson Lynch, Colgate University (emerson.lynch@gmail.com) 

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

 

 



 

Linking Subduction Zone Processes and Cascading Hazards in Alaska, Cascadia, Chile and Beyond 

Subduction zone environments host some of the most dynamic interactions between geological processes 
and structures, from the deep to the shallow and surface and across timescales from seconds to millennia 
and beyond. Subduction zone hazards arise from and catalyze the enduring tectonic changes, often 
involving cascading, interlinked occurrences of earthquakes, tsunamis, volcanic eruptions, landslides and 
land-level changes that pose significant risks to society. Some of these hazards, such as joint ruptures of 
the subduction interface along with the upper/lower-plate faults, remain underobserved but complicate 
risk assessment. To illuminate the structure, source dynamics and hazard impacts in subduction zones, it 
is essential to integrate observations and models spanning a wide range of spatial and temporal scales. 
The deeper insights gained from comparing and contrasting the behaviors of archetypal convergent 
margins underpin the development of a systems-based framework for improving our predictive 
understanding of subduction zones. 

This session is motivated by SZ4D (www.sz4d.org), a community-driven initiative for a long-term, 
interdisciplinary research program aimed at understanding how the different components of subduction 
zone systems interact to produce and magnify geohazards over time. We invite new contributions to 
studies of subduction zone systems globally, on topics including, but not limited to, sensing technologies, 
imaging, modeling and interpretation studies for faults and earthquakes (particularly linked ruptures of 
megathrust and crustal faults), lithosphere and asthenosphere, volcanoes, landscapes and associated 
geohazards and risk evaluation, across seismology, geodesy, geology, engineering and other related fields. 
Observational, theoretical, computational and laboratory studies on the SZ4D focus areas of Alaska, 
Cascadia and Chile, as well as other subduction zones offering relevant insights, are particularly welcome. 

Conveners 

Geoffrey Abers, Cornell University (abers@cornell.edu) 

Tiegan E. Hobbs, Geological Survey of Canada (thobbs@eoas.ubc.ca)  

Andrew Howell, University of Canterbury (andrew.howell@canterbury.ac.nz) 

Junle Jiang, University of Oklahoma (jiang@ou.edu) 

Duo Li, Earth Sciences New Zealand (d.li@gns.cri.nz) 

Camilla Penney, University of Canterbury (camilla.penney@canterbury.ac.nz) 

Chris Rollins, GNS Science (c.rollins@gns.cri.nz) 

Ignacio Sepulveda, San Diego State University (isepulveda@sdsu.edu) 

Lingling Ye, Southern University of Science and Technology (yell@sustech.edu.cn) 

Iris van Zelst, University of Edinburgh (iris.vanzelst@ed.ac.uk) 

 

Mechanisms and Seismogenic Structure for Large Continental Earthquakes 

 



 

Large continental earthquakes, particularly those near populated areas, have caused significant damage to 
society, as seen in the recent 2023 M7.7/7.6 Turkey doublet and the 2025 M7.7 Myanmar strike-slip 
earthquakes. Detailed investigations of the rupture process and high-resolution imaging of the 
seismogenic structure, utilizing observations from multiple disciplines, is essential for long-term and 
medium-term probability forecasting, the dynamics of nucleation and rupture, as well as for conducting 
physics-based ground motion simulations for effective hazard assessment. This session aims to explore 
the processes and mechanisms behind large continental earthquakes and their connections to crustal and 
mantle structures. We invite contributions about techniques in source inversion and seismic imaging and 
encourage submissions that examine large continental earthquakes from various disciplines, including, but 
not limited to, seismology, tectonics, geodesy and geodynamics. 

Conveners 

Qinghui Cui, China Earthquake Administration (qhcui@ief.ac.cn) 

Yuanyuan Fu, China Earthquake Administration (fuyuanies@163.com) 

Guohui Li, China Earthquake Administration (lgh@ief.ac.cn) 

Zhigang Shao, China Earthquake Administration (shaozg@seis.ac.cn) 

Lingling Ye, Southern University of Science and Technology (yell@sustech.edu.cn) 

 

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 Bockholt, Idaho National Laboratory (blaine.bockholt@inl.gov) 

 



 

Dara E. Goldberg, U.S. Geological Survey (degoldberg@usgs.gov) 

Renate Hartog, University of Washington (jrhartog@uw.edu) 

Kristine Pankow, University of Utah (kris.pankow@utah.edu) 

Dmitry Storchak, International Seismological Centre (dmitry@isc.ac.uk) 

 

New Developments in Earthquake Rupture Physics For Source Characterization and Ground 
Motion Modeling 

Understanding the physical process of earthquake rupture and slip is central to advancing the applicability 
of physics-based ground motion modeling to seismic hazard assessment, where 3D regional-scale 
simulations are increasingly being used to improve empirical ground-motion models. Adequate source 
characterization, together with well-constrained 3D velocity structures, is critical for producing realistic 
ground-motion estimates suitable for hazard assessment. 

Recent advances in rupture dynamics, kinematic modeling, laboratory friction experiments and theoretical 
fracture mechanics provide new opportunities to improve our physical representation of earthquake 
sources. At the same time, important challenges remain in integrating these diverse approaches into a 
coherent framework for seismic hazard applications. 

This session invites contributions from across the spectrum of faulting physics, including dynamic and 
kinematic rupture modeling and simulations, experimental and theoretical studies of fault friction and 
fracture and case studies linking observations with source modeling. We particularly encourage 
submissions that highlight how advances in source characterization can be integrated with broader 3D 
simulations to improve the accuracy and reliability of physics-based seismic hazard assessment. 

Conveners 

Ruth Harris, U.S. Geological Survey (harris@usgs.gov) 

Camilo Pinilla-Ramos, University of Southern California (camilo.pinilla@berkeley.edu) 

Arben Pitarka, Lawrence Livermore National Laboratory (pitarka1@llnl.gov) 

David D. Oglesby, University of California, Riverside (david.oglesby@ucr.edu) 

 

New Frontiers in Seismic Observations and Modeling with Innovative Methods and Emerging Data 
on Earth and Other Planets 

Seismology is rapidly evolving due to vast amounts of data from classical and emerging instrumentation, 
as well as advances in theory and computation. The new observational tools include distributed acoustic 
sensing (DAS), dense nodal arrays, satellites and the ubiquitous cell phones, as well as 
ocean-bottom/underwater sensors and seismic packages deployed on planetary missions, which 

 



 

complement traditional seismometers. We can now both capture ephemeral surface observations and 
record wavefields with unprecedented spatial and temporal richness across Earth and other planetary 
bodies. At the same time, high-performance computing and scientific machine learning enable us to 
simulate, interpret and invert complex wave phenomena. This session aims to connect these developments 
by bringing together researchers working on forward and inverse modeling of seismic sources and 
multi-scale structures, physical interpretation of seismic observations, including unconventional or 
multi-modal records associated with strong ground motion and human-reported or 
engineered-environment observations in the near field. 

Conveners 

Tariq Alkhalifah, King Abdullah University of Science and Technology (tariq.alkhalifah@kaust.edu.sa) 

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

Lori Dengler, California State Polytechnic University, Humboldt (retired) (lori.dengler@humboldt.edu) 

Arash Fathi, ExxonMobil Technology and Engineering (arash.fathi@exxonmobil.com) 

Peggy Hellweg, University of California, Berkeley (Retired) (hellweg@berkeley.edu) 

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

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

Jack Muir, Fleet Space Technologies (jack.muir@earth.ox.ac.uk) 

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

 

New Possibilities for InSAR in Earthquake Science: the NISAR Mission and OPERA Displacement 
Maps 

In the past year we have seen two milestone advances in Interferometric Synthetic Aperture Radar 
(InSAR) measurements: the launch of the NASA-ISRO Synthetic Aperture Radar (NISAR) Mission and 
the release of the Observational Products for End-Users from Remote Sensing Analysis (OPERA) 
displacement maps over North America. NISAR launched successfully on July 30, 2025, and will begin 
distributing science data as early as mid-October 2025, ramping up to full science operations – collecting 
all land and ice-covered surfaces every 12 days from ascending and descending orbit vantage points - in 
early November 2025. These data will be freely and openly distributed from the NASA Alaska Satellite 
Facility (ASF) within days of acquisition. The OPERA project collects data from satellite radar and 
optical instruments to generate a variety of products, among them maps of line-of-sight (LOS) 
displacement over North America for existing InSAR missions, which will likewise be distributed by 
ASF. NISAR observations and OPERA displacement products are capable of addressing fundamental and 
applied research topics in earthquake science, including global tectonics, the impact of anthropogenic 
processes on active faults and disaster response. This session invites contributions from those who plan to 
dive into these new datasets, showcasing early results. 
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Conveners 

Eric Fielding, Jet Propulsion Laboratory (eric.j.fielding@jpl.nasa.gov) 

Kathryn Materna, University of Colorado, Boulder (Kathryn.Materna@colorado.edu) 

Ekaterina Tymofyeyeva, Jet Propulsion Laboratory (katia.tymofyeyeva@jpl.nasa.gov) 

 

Observation and Analysis of Topography and Deformation: Relating Earthquakes to Cascading 
Hazards 

Earthquakes may initiate cascading or triggered phenomena such as flooding, landsliding, ground failure, 
tsunami, urban and wildland fire and post-seismic deformation. Conversely, earthquakes may occur in 
areas already impacted by hazards such as increased storm activity, drought, sea-level rise, subsidence, 
societal challenges and other circumstances that increase risk and vulnerability. These combinations of 
processes and circumstances may affect landscape and damage infrastructure in complex and 
under-anticipated ways. Understanding these hazards as linked phenomena requires advances in 
measurement and analysis of deformation and of topography, multidisciplinary research collaborations, 
scenario development and focused research and planning for new data and observational platforms. 

Our aim is to bring together researchers that strive to understand process linkage among diverse hazards, 
researchers that are advancing remote sensing data acquisition and processing and those that consider the 
impacts of these processes. Current examples of these efforts include NSF’s CLaSH Center, the newly 
launched NASA-ISRO SAR mission, NASA’s Surface Topography and Vegetation study and others 
involving academic researchers, state and federal scientists and others who study hazard and risk 
associated with critical infrastructure. We are particularly interested in contributions from the geological, 
geomorphic, geodetic and remote sensing communities that are working to better understand the linkages 
between surface processes in a cascading hazard framework or have interest in doing so. We welcome 
novel research results, reports on community efforts to develop research collaborations, remote sensing 
infrastructure and other planning activities and more generally, presentations that consider how study of 
earthquakes help us understand other natural hazards and their impacts to society. 

Conveners 

Stephen B. DeLong, U.S. Geological Survey (sdelong@usgs.gov) 

Andrea Donnellan, Purdue University (andread@purdue.edu) 

 

On the State of Knowledge/Art/Practice for mHVSR Analyses; A Prelude to the ESG7-COSMOS 
mHVSR Pre-Event Forum 

Several analytical methods have been developed to estimate frequency-dependent site response for 
seismic hazard assessment. Most spectral analytic methods do not require supplementary data beyond 
earthquake recordings. However, sufficient earthquake recordings for robust analyses are often 

 



 

unavailable on a site-specific basis. Other site-specific approaches require an a priori prerequisite 
commonly known as site characterization. This field data acquisition can be costly and environmentally 
prohibitive. 

To address these challenges, the single-station microtremor horizontal-to-vertical spectral ratio (mHVSR) 
analysis method is gaining traction as a stop gap when earthquake data is scarce. Given the global 
adoption of the mHVSR method, there is a need for updated standardized guidelines based on scientific 
consensus to ensure consistency and reliability in its application. The greatest challenges to an 
international standardization of mHVSR acquisition and analysis are two-fold: (1) the underlying 
composition of the microtremor wavefield is site dependent, therefore the appropriate theoretical model 
for inversion is still strongly debated; and, (2) there are many factors involved in the data acquisition, 
processing and interpretation stages that remain inconsistently applied, so that standardization cannot be 
implemented.  

From the perspective of the historical development of the mHVSR technique — as well as the physical 
basis of the mHVSR — the international Consortium of Organizations for Strong Motion Observation 
Systems (COSMOS) invites the seismological and earthquake engineering communities to share their 
perspectives on the state of knowledge, art and practice on mHVSR analyses. This session is intended as a 
prelude to the 18 October 2026 7th Effects of Surface Geology (ESG7) special session titled 
ESG7-COSMOS mHVSR Pre-event Forum (Grenoble, France), where a main topic of interest is to define 
the roadmap for updating existing guidelines (e.g., SESAME, 2004). 

Conveners 

Cécile Cornou, University of Grenoble Alpes (cecile.cornou@univ-grenoble-alpes.fr) 

Shinichi Matsushima, Kyoto University (matsushima@sds.dpri.kyoto-u.ac.jp) 

Alexandros Savvaidis, Consortium of Organizations for Strong Motion Observation Systems 
(alexandros.savvaidis@beg.utexas.edu) 

Alan Yong, U.S. Geological Survey (yong@usgs.gov) 

 

Physical Properties of Fault Zones from the Seismic Source to Earth’s Surface 

The physical properties of fault zones — ranging from the frictional behavior of fault interfaces to the 
(in)elastic and hydrologic properties of surrounding rock — vary in both space and time, influencing 
deformation throughout the earthquake cycle and ground shaking during earthquakes. Many faults, for 
example, show spatially variable creep that may reflect heterogeneous frictional rate dependence. 
Additionally, fault zones generally differ in elastic moduli and permeability from the surrounding crust. 
These properties also evolve through successive earthquake cycles, reflecting processes like dynamic 
weakening and off-fault damage during coseismic rupture and healing during postseismic and 
interseismic periods. Such variations now underpin complex, physics-based models of seismic and 
aseismic processes enabled by advances in high-performance computing. Yet, significant challenges 

 



 

remain. Constraining the in-situ properties of fault zones and assessing their importance relative to other 
controls on fault mechanics, earthquake physics and seismic hazards, such as fault geometry and stress 
state are critical topics for investigation and discussion. 

We welcome contributions that explore the physical properties (e.g., frictional, elastic, inelastic, 
hydrologic) of fault zones from the seismic source to Earth’s surface using field, laboratory, geodetic, 
borehole and/or seismic observations. We also invite studies of natural, experimental, or modeled fault 
slip behavior that evaluate how physical properties and their variability in space and time influence 
(a)seismic processes and their associated hazards. 

Conveners 

Alexis Ault, Utah State University (alexis.ault@usu.edu) 

Curtis Baden, U.S. Geological Survey (cbaden@usgs.gov) 

Monica Barbery, Brown University (monica_barbery@brown.edu) 

Betsy Madden, San Jose State University (elizabeth.madden@sjsu.edu)  

Josie Nevitt, U.S. Geological Survey (jnevitt@usgs.gov) 

Zachary Smith, University of California, Berkeley (zachary_smith@berkeley.edu) 

Ashley Streig, Washington Geological Survey (Ashley.Streig@dnr.wa.gov)
  

Physics of Earthquakes: Insights from Theory and Observations 

Understanding origin and spatio-temporal evolution of seismicity needs a careful quantitative analysis of 
earthquake source parameters for large sets of earthquakes in studied seismic sequences. Accurate 
determination of earthquake hypocenters, focal mechanisms, seismic moment tensors, static stress drop, 
apparent stress and other earthquake source parameters and their uncertainties provides an insight into 
tectonic stress and crustal strength in the area under study, fault material properties, fault roughness and 
prevailing fracturing mode (shear/tensile) in the focal zone and allows investigating earthquake source 
processes in greater details. In addition, studying relations between static and dynamic source parameters 
and earthquake size is essential for understanding the self-similarity of rupture processes and scaling laws 
and for improving our knowledge on ground-motion prediction equations. 

This session focuses on methodological as well as observational aspects of earthquake source parameters 
of natural or induced earthquakes in broad range of scales from large natural earthquakes through 
reservoir-scale microseismicity, to pico- and femto-seismicity from in-situ laboratories and laboratory 
experiments on rock samples. Presentations of new approaches, methodologies or datasets (e.g., 
traditional seismic vs. emerging technologies like DAS) for determination of source characteristics as 
well as case studies related to analysis of earthquake source parameters in the context of earthquake 
physics are welcome. We also invite contributions related to scaling of static and dynamic source 

 



 

parameters, to self-similarity of earthquakes and inversions for stress and other physical parameters in the 
focal zone. 

Conveners 

Pavla Hrubcova, Czech Academy of Sciences (pavla@ig.cas.cz) 

Hitoshi Kawakatsu, University of Tokyo (hitosi@eri.u-tokyo.ac.jp) 

Patricia Martinez Garzon, GFZ Potsdam (patricia@gfz-potsdam.de) 

Colin N. Pennington, Lawrence Livermore National Laboratory (pennington6@llnl.gov) 

German Andres Prieto, National University of Colombia (gaprietogo@unal.edu.co) 

David Shelly, U.S. Geological Survey (dshelly@usgs.gov) 

Daniel Trugman, University of Nevada, Reno (dtrugman@unr.edu) 

Nadine Igonin Ushakov, University of Texas at Dallas (nadine.igonin@utdallas.edu) 

Vaclav Vavrycuk, Czech Academy of Sciences (vv@ig.cas.cz) 

 

Planetary and Gravitational Wave Seismology 

Seismology is not anymore the appanage of the Earth, with several past and future planetary missions 
with deployed seismometers on the Moon (with Apollo and, in near future FSS, LEMS and ChangE-7), 
on Mars (with Viking and InSight) and other future missions toward Titan (Dragonfly). Seismology is 
also not only used to search for quakes and other seismic sources, but is also considered for recording 
planetary vibrations excited by space-time metrics fluctuations associated to gravitational waves. This 
was the goal of the Apollo 17 gravimeter and will be the goal of several lunar projects aiming to measure 
strains variations (e.g., LILA) or ground accelerations (e.g., LGWA) generated by gravitational waves 
emitted by black holes merging, among other astrophysical sources.  

The goal of this session is to present the most recent analysis in planetary seismology and in seismic 
analysis related to gravitational waves detections, including for future projects.  

In planetary seismology, we will welcome presentations on recent analysis of the InSight and Apollo 
seismic data, as well as progress status of selected projects and performances of new instruments or 
detection concepts in development for future planetary missions. Targets might be terrestrial bodies (e.g., 
Mars, the Moon, Titan, Venus) but also small bodies. We will also welcome numeral modeling aiming to 
better understand and model future data and seismic sources on other bodies, including impacts, airburst 
and atmospheric sources.  

In gravitational waves, we will welcome concept and instruments descriptions, as well as modeling of the 
expected signals and of all sources of noise which might affect detection of GW signals, especially for the 
Moon which is targeted by several projects. We welcome presentations especially related to the seismic 

 



 

aspects of GW detection, such as estimations of the signals for 1D and 3D realistic lunar models and 
modeling of the seismic noise and other lunar environmental noises. 

Conveners 

Karan Jani, Vanderbilt University (karan.jani@Vanderbilt.Edu) 

Philippe H. Lognonné, Paris Institute of Earth Physics (lognonne@ipgp.fr) 

Mark P. Panning, Jet Propulsion Laboratory (mark.p.panning@jpl.nasa.gov) 

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

 

Recent Contributions of Social Science Research to Understanding Earthquakes 

Collaborations with social scientists are critical to ensure that the geophysical information developed and 
produced about earthquakes is effectively used for risk reduction. As applied to real-world issues, 
including earthquake hazard warnings (e.g., earthquake early warning and operational earthquake 
forecasting), general and public education regarding earthquake hazards and their societal consequences, 
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 cultural environments in which scientific developments are shared and translated with community 
residents and various institutional sectors. This session will highlight research from various social 
sciences that has been used to inform earthquake risk reduction and will provide an opportunity for 
discussion of new potential directions and collaborations.  

Conveners 

James Goltz, University of California, Berkeley (jamesgoltz@gmail.com) 

Anne Wein, U.S. Geological Survey (awein@usgs.gov) 

 

Recent Research on Ground Motion Directionality 

Horizontal earthquake ground motion intensity at a site can vary significantly with changes in orientation. 
However, current ground motion models (GMMs) and regional seismic risk assessments neglect this 
important characteristic of ground motions, typically using scalar measures of central tendency of the 
intensity at a site. Older models often provided estimates of the geometric mean of the intensity recorded 
in two orthogonal horizontal directions, while modern models typically use the orientation-independent 
median of all horizontal intensities (i.e., RotD50). By doing so, these measures of intensity overlook the 
fact that the actual intensity affecting structures in specific orientations can be significantly higher or 
significantly lower than the scalar (e.g., RotD50) predicted by GMMs. 

 



 

This session aims to present and discuss recent advancements in research on ground motion directionality. 
Examples of topics that could be addressed in the session include: ground motion directionality models, 
quantification of component-to-component variability, orientation of maximum ground motion intensity, 
effect of style of faulting on the orientation of maximum intensity, spatial distribution of polarization of 
ground motions, directionality of ground motions recorded at soft soil sites, directionality in the near-fault 
region, directionality in physics-based ground motion simulations, directionality in recent earthquakes, 
ground motion directionality using recently proposed alternative measures of intensity, consideration of 
directionality in design and evaluation of buildings and infrastructure and directionality in seismic risk 
assessments. Ground motion directionality is an emerging topic that is at the intersection of seismology 
and earthquake engineering, so we believe it could attract interest from both groups. 

Conveners 

Pablo Heresi, University of Chile (pheresi@uchile.cl) 

Eduardo Miranda, Stanford University (emiranda@stanford.edu) 

 

Regional Source, Path and Site Effects in Earthquake Ground Motions 

Despite the use of global earthquake ground-motion models (GMMs), ground-motion observations 
typically show repeatable effects for individual source, path and site locations. Understanding these 
regional differences and their cause is important for accurate hazard estimates — especially when using 
global observations to inform local GMMs, or when using GMMs in regions for which they were not 
developed. We solicit studies focusing on regional aspects of ground motion and its generation from both 
empirical and numerical simulation perspectives. We are interested in studies of individual earthquakes 
that focus on source-specific effects on ground motion like directivity or supershear rupture, as well as 
studies that highlight the influence of regional site conditions on ground motions, such as local geologic 
variability, sediment thickness and basin structure or kappa. We hope to spark discussion on these types of 
physical processes, how they control observed regional ground motion variations and in particular how 
their effects can be predicted or modeled. 

Conveners 

David Barba Galdamez, North Carolina State University (dfbarbag@ncsu.edu) 

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

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

Shiying Nie, Tufts University (shiying.nie@tufts.edu) 

Grace A. Parker, U.S. Geological Survey (gparker@usgs.gov) 
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Seismology for All: Expanding STEM Education Through Accessible Tools and Global 
Collaboration 

Seismology is uniquely positioned as a unifying discipline within STEM, combining global impact and a 
rich history of collaboration across demographics and of open data sharing across political boundaries. 
Seismology provides an inspiring curriculum to advance education at all stages of the learning process. 
This session seeks success stories and innovative practices in STEM engagement that use seismology and 
associated disciplines to spark curiosity and develop skills. From primary classrooms to community 
colleges and citizen science initiatives, we welcome examples of how demonstrations, hands-on tools and 
effective communication can make even advanced topics accessible to new learners. The cost of entry into 
seismology has never been more affordable with most devices having some form of seismometer and 
hobby kits, like the Raspberry Shake or Shake App for smart phones, that are joining communities across 
the world. We want to ensure that the seismological community is aware of such tools and encourage 
discussion of how to improve the impact of seismology in STEM engagement.  We encourage discussion 
on the roadblocks that are hindering progress in STEM.   The goal of this session is to strengthen the 
seismological community’s role in shaping the next generation of scientists and informed global citizens. 

Conveners 

Jesse Bonner, Lawrence Livermore National Laboratory (bonner21@llnl.gov) 

Emily McDonald-Williams, Desert Research Institute (Emily.McDonald-Williams@dri.edu) 

Adam Pascale, Seismology Research Centre (adam.pascale@src.com.au) 

Beatrice "Bibi" Robinson, Oakland University (brobinson2@oakland.edu) 

Suzan van der Lee, Northwestern University (suzan@northwestern.edu) 

Aaron Velasco, University of Texas at El Paso (aavelasco@utep.edu) 

Cleat P. Zeiler, Desert Research Institute (cleat.zeiler@dri.edu) 

 

Seismotectonics of Southern and Baja California 

Southern and Baja California offer tectonic flavors for every appetite, including domains of broad 
extensional basins and stacks of reverse faulted mountains, which are linked by strike-slip systems. 
Situated adjacent or above these seismic sources are dense urban population centers and critical 
infrastructure. This session seeks contributions that utilize geological and geophysical observations to 
improve characterization of earthquake hazard from central California through the Baja Peninsula, 
spanning from the outer Borderlands across the San Andreas Fault system. Welcome submissions include 
investigations of fault zones and fault intersections from geological and/or seismological data; insight into 
basin structure and velocity from seismology or gravity; geomorphic and geologic studies of late 
Quaternary fault activity; and consequences of the longer geologic history on the present structure and 
seismicity. We also welcome modeling investigations that illuminate how this geologic framework 

 



 

impacts earthquake hazard locally or regionally for the over 25 million people that inhabit this binational 
region. Through a diverse assembly of datasets and methods, we aim to connect the tectonic setting and 
earthquake hazard. 

Conveners 

John Fletcher, Center for Scientific Research and Higher Education at Ensenada (jfletche@cicese.mx) 

Devin McPhillips, U.S. Geological Survey (dmcphillips@usgs.gov) 

Katherine Scharer, U.S. Geological Survey (kscharer@usgs.gov) 

Drake M. Singleton, U.S. Geological Survey (dsingleton@usgs.gov) 

 

Source Properties of Microearthquakes: Insights from Laboratory, Induced and Natural Events 

Microearthquakes provide a unique perspective for exploring earthquake source mechanisms and fault 
dynamics. Whether recorded under controlled laboratory conditions, induced by industrial activities, or 
occurring naturally, their source properties, such as estimated energy release and stress drop, provide 
critical insights to the rupture processes. This session welcomes contributions from seismology, rock 
mechanics, geophysical monitoring and numerical modeling, particularly studies that integrate multiscale 
and multi-source data, including high-precision locations, waveform inversion, stress and friction 
experiments and comparative analyses of induced and natural events. By combining laboratory 
experiments, field observations and numerical modeling, we aim to deepen our understanding of 
microearthquake source physics and advance the scientific knowledge base for earthquake hazard 
forecasting and risk mitigation. We especially encourage submissions that uncover subtle differences in 
source processes or propose innovative monitoring technologies and data analysis methods. 

Conveners 

Hilary Chang, Columbia University (hc3627@columbia.edu) 

Chun-Yu Ke, National Taiwan University (chunyuke@ntu.edu.tw) 

Yen-Yu Lin, National Central University (yenyulin@ncu.edu.tw) 

Yajing Liu, McGill University (yajing.liu@mcgill.ca) 

Semechah Lui, University of Toronto, Mississauga (semechah.lui@utoronto.ca) 

 

Southern California Seismicity: Past, Present and Future 

Seismic investigation of Southern California began around a century ago to better understand the 
processes and hazards associated with several major fault zones, such as the San Andreas, and numerous 
other minor and subsidiary faults. The long history of seismic monitoring in the region – with 
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regional/teleseismic instrumental monitoring dating back to ~1900, the local seismic network established 
in the 1920s and the official earthquake catalog starting in 1932 – has allowed for many ground-breaking 
studies on earthquakes and their effects. In this session, we welcome all presentations related to Southern 
California seismicity, from past events preserved in the geologic record to data analysis of recent events to 
modeling of what we may expect in the future. In order to fully understand both short-term seismic and 
long-term tectonic processes, we need contributions from seismology, geology and geodesy as well as 
from observational, experimental and theoretical work. We hope this session can help spur discussion and 
collaboration for furthering our understanding of Southern California seismicity and related hazards. 

Conveners 

Nicolas DeSalvio, University of California, San Diego (ndesalvio@ucsd.edu) 

Katherine Guns, U.S. Geological Survey (kguns@usgs.gov) 

Allen Husker, California Institute of Technology (ahusker@caltech.edu) 

Julian Lozos, California State University, Northridge (julian.lozos@csun.edu) 

Gabrielle Tepp, California Institute of Technology (gtepp@caltech.edu) 

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

 

SSJ-SSOC-SSA Joint Session: From Slow to Fast Earthquakes: Bridging the Spectrum of Fault Slip 

Over the past two decades, growing evidence has shown that earthquake faults accommodate a wide 
spectrum of slip behaviors, ranging from long-lasting slow slip events to unstable, fast ruptures that 
generate damaging seismic waves within seconds. Between these extremes exist a variety of intermediate 
phenomena. Together, these slip modes illustrate that fault slip is not a simple binary process, but rather a 
continuum that plays a fundamental role in nucleation, rupture dynamics and the spatial distribution of 
slip and energy release. 

A central challenge is to understand how these slip behaviors are related, and in particular, how and when 
a slow earthquake transitions into a fast one. Answering this question requires careful examination of 
fault structure, stress, fluids and frictional properties and demands contributions from multiple disciplines. 
Observational seismology and geodesy provide constraints on where and when slow and fast slip occur, 
while geological and field studies reveal the physical record of past events. Laboratory experiments and 
rock mechanics shed light on the processes that govern slip modes, and numerical modeling and 
theoretical approaches offer frameworks for integrating observations and testing physical mechanisms. 

This session invites contributions that advance our understanding of slow and fast earthquakes and their 
potential connections. We welcome geophysical observations, field and laboratory studies, theoretical and 
numerical investigations and methodological innovations. Submissions that integrate multiple 
observations and/or perspectives are strongly encouraged. Cutting-edge approaches in data science, 
machine learning and novel computational methods that enable the detection, analysis and interpretation 

 



 

of diverse slip modes are also particularly welcome. By bringing together these efforts, this session seeks 
to provide a more comprehensive understanding of the spectrum of fault slip and its role in earthquake 
generation. 

This session is jointly organized by the Seismological Society of Japan, Seismological Society of China 
and Seismological Society of America. 

Conveners 

Aitaro Kato, University of Tokyo (akato@eri.u-tokyo.ac.jp) 

Jiun-Ting Lin, Lawrence Livermore National Laboratory (lin51@llnl.gov) 

David Shelly, U.S. Geological Survey (dshelly@usgs.gov) 

Haijiang Zhang, University of Science and Technology of China (zhang11@ustc.edu.cn) 

 

SSJ-SSOC-SSA Joint Session: Lessons from Recent Major Earthquake Sequences Around the 
World 

Over the past few years, the global seismic community has observed a number of major earthquakes, 
including the 2023 M7.8/M7.6 Turkey doublet, the 2024 M7.5 Noto, Japan, the 2025 M7.1 Dingri, China, 
the 2025 M7.7 Mandalay, Myanmar, and most recently the M8.8 sequence off the coast of the Kamchatka 
Peninsula, Russia. Some events produced significant damage and casualties while others occurred in more 
remote regions with limited societal impact. Regardless of their consequences, each event presents a 
valuable opportunity to deepen our understanding of earthquake physics — shedding light on detailed 
rupture processes, foreshocks and precursory signals, aftershock triggering mechanisms and their 
connections to long-term tectonic loading and deep Earth structure. 

This session invites contributions that explore new findings and emerging questions arising from these 
major earthquakes. We welcome studies utilizing seismic, geodetic, geologic, or remote sensing data to 
better understand the behaviors before, during and after the mainshocks. Given the diversity of tectonic 
settings — from continental normal and thrust faulting, strike-slip systems to subduction megathrusts — 
this session aims to foster cross-regional comparisons and synthesis. We are especially interested in 
contributions that highlight unexpected rupture behaviors, near-field and remote interactions or cascading 
hazard behaviors. By bringing together researchers who have studied these significant earthquakes around 
the world, we hope to identify common themes, highlight unique features and improve our overall 
understanding of major earthquake behaviors. The session aims to promote dialogue across disciplines 
and regions, and to support the SSA community’s shared goal of advancing earthquake science for the 
benefit of society. 

This session is jointly organized by the Seismological Society of Japan, Seismological Society of China 
and Seismological Society of America. 

Conveners 

 



 

Dara E. Goldberg, U.S. Geological Survey (degoldberg@usgs.gov) 

Ryo Okuwaki, University of Tsukuba (rokuwaki@geol.tsukuba.ac.jp) 

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

Dun Wang, China University of Geosciences (wangdun@cug.edu.cn) 

 

Subaqueous Evidence for Earthquakes, Coseismic Landslides, Tsunamis and other Cascading 
Hazards 

Large earthquakes, tsunamis and landslides can have major impacts on populations, infrastructure and 
habitats across local, regional and transoceanic scales. The destructive impact of these events can be 
compounded through associated triggering (e.g., shaking induced landsliding and tsunami genesis). 
Subaqueous environments (i.e., marine and lacustrine) can provide stratigraphic records and quantitative 
insights to reconstruct these catastrophic events across a range of temporal and spatial scales. 
High-resolution geophysical imagery combined with detailed geological sampling and geochemical 
analyses can provide critical context around preconditioning factors as well as the environmental response 
to these geohazards. We encourage submissions that integrate onshore and offshore geological, 
geophysical, geochronological and/or geotechnical datasets along active or passive margins to provide 
constraints on geohazard characterization and/or link fundamental geological processes to geohazards. In 
addition, we welcome submissions that combine physics-based modeling and geological or geophysical 
observations from marine, coastal and lacustrine environments to understand and anticipate geohazards. 

Conveners 

Daniel S. Brothers, U.S. Geological Survey (dbrothers@usgs.gov) 

Jenna C. Hill, U.S. Geological Survey (jhill@usgs.gov) 

Jillian Maloney, San Diego State University (jmaloney@sdsu.edu) 

Drake M. Singleton, U.S. Geological Survey (dsingleton@usgs.gov) 

Robert Witter, U.S. Geological Survey (rwitter@usgs.gov) 

 

Time-Dependent Seismic Hazard Assessment: Models, Data and Applications 

Time-dependent approaches to seismic hazard assessment are increasingly important for understanding 
and reducing earthquake risk. This session invites contributions that improve the modeling, testing and 
application of time-dependent seismic hazard frameworks across different scales. We welcome studies on 
renewal models of earthquake occurrence, physics-based fault system simulations, spatio-temporal 
patterns of seismicity and probabilistic time-dependent ground motion forecasts. 

 



 

Submissions that explore the integration of geological, geodetic, seismological and paleoseismological 
data into time-dependent models are encouraged, as well as case studies that evaluate model performance 
against past earthquake sequences. Particular interest is given to approaches that quantify and 
communicate uncertainty, enhance fault interaction modeling, or directly support engineering design, 
emergency preparedness and policy decisions. 

The goal of this session is to showcase the latest advancements in time-dependent hazard analysis and to 
encourage discussion among seismology, earthquake engineering and risk management communities. By 
bringing together modelers, observational seismologists and practitioners, we aim to examine both the 
scientific advances and the practical uses of time-dependent seismic hazard assessment. 

Conveners 

Aybige Akinci, National Institute of Geophysics and Volcanology (aybige.akinci@ingv.it) 

Fabian Bonilla, Gustave Eiffel University (luis-fabian.bonilla-hidalgo@univ-eiffel.fr) 

Pablo Heresi, University of Chile (pheresi@uchile.cl) 

Felipe Leyton, University of Chile (leyton@csn.uchile.cl) 

Gonzalo A. Montalva, University of Concepción (gmontalva@udec.cl) 

Katleen Wils, Ghent University (Katleen.Wils@UGent.be) 

 


