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Earth science community, following the scienti ¢ method,
0 en leads to publication of a “proponent” interpretation
or model with little or no expression of uncertainty beyond
the limits of the immediate data that were considered in the
research. is practice leaves it incumbent on the Probabilistic
Seismic Hazards Assessment (PSHA) analyst (o en a consul-
tant) to capture the proper range of uncertainty for a parameter
based on the body of published literature or, at times, based on
the analyst’s own interpretations of available data.  is is an
important, o en critical, interface issue between the Earth sci-
ence community and the engineering community. Over time,
some published interpretations or models become incorporated
into “common belief” and become accepted paradigms whose
uncertainties are rarely challenged even when more recent data
or studies no longer support (if not outright reject) the original
interpretation or model. Emerging best practice, originating in
the nuclear industry, is to use a formal, structured process to
capture the center, body, and range of uncertainty for inputs
toahazard model. is process engages the Earth science com-
munity as resource (e.g., data) and proponent (e.g., interpreta-
tion or model) experts, and requires the PSHA analysts to con-
sider whether full parameter uncertainties are captured within
the available data or whether uncertainties ought to extend
beyond the available data, expert interpretations, and current
paradigms. An overall goal of current PSHA practice ought to
be the focus on capturing the full range of uncertainty, so that
the next generation of PSHA, which will be constructed with
more and better information, will have results that fall within
today’s uncertainty limits.  is presentation will address some
of the issues and questions that have evolved in the assessment
of uncertainty and include suggestions for a path forward in
improved communication of uncertainty between the Earth
scientist and the PSHA practitioner.

TOWN HALL MEETING

On Monday, 17 April, 6:30—8 pm, we will hold a Town Hall
Meeting titled “Human-Induced Earthquakes: Come Meet
the Experts.” is is open to the public and will feature an
overview presentation on the subject, accompanied by a panel
discussion headed by four experts:
1. Justin Rubinstein, U.S. Geological Survey
2. Kathleen Staks, Colorado Department of Natural
Resources
3. Stuart Ellsworth, Colorado Oil and Gas Conservation
Commission
4. Julie Shemeta, MEQ Geo

IGNITE TALKS

e Ignite Talks, a new feature of the SSA Annual Meeting,
comprise an hour of 12 ve-minute talks. e talks will take
place at 6:30 pm on Tuesday, 18 April 2017.

The Boom-Glider: A Dispersed Acoustic Wave from the
2014 Antares Rocket Explosion
Bowman, Daniel (dbowma@sandia.gpv
Frequency dispersion, while common in seismology, is

rarely observed in geocoustics. However, the 2014 Antares
rocket explosion generated a dispersive infrasound wave that
traveled almost 1,000 kilometers along the Eastern seaboard.

is was likely the most extensive recording of dispersive
infrasound in history due to the dense Transportable Array
microbarometer network in place at the time. Using inversion
techniques derived from seismology and the high resolution
Hilbert-Huang Transform, we investigate the atmospheric
structure that gave rise to this unique wave form.

How Stochastic Modeling is Driving the Next Generation
of Resilience
Stillwell, Kate (kstillwell@jumpstartrecovery.com
Microinsurance for natural disasters can build lasting
social impact and nancial resilience, but it's only feasible
with comprehensive understanding of the probabilities and
uncertainties of the payout triggers.  is presentation shows
an example of how stochastic modeling underpins the develop-
ment of a parametric earthquake policy for California, which
has the potential to speed up recovery for both individuals and
thea ected region asawhole. We will describe the process and
lessons learned in applying model outputs for practical devel-
opment of an insurance product.

Earthquake Desks for Bhutans Schools: An Affordable,
Technologically Feasible, Interim and Yet Controversial
Method of Improving School Earthquake Safety
Tucker, Brian (tucker@geohaz.ojg

e right way to provide school earthquake safety is with
seismically resistant school buildings, but this takes human
and nancial resources and time that many countries at risk
from earthquakes don’'t have. We 0 ered Bhutanana ordable,
technologically feasible, interim solution. An Israeli-designed
“Earthquake Desk” can withstand vertical loads up to one ton
dropped from a height of 3.5 meters, which is signi cantly
stronger than common desks. By training Bhutan furniture
manufacturers, we created a low-cost, local supply of these
desks, and by involving the nation’s Ministry of Education, we
created a sustainable demand for them.

Communicating the Quakes in the New Zealand
McBride, Sara (s.mcbride @gns.cri.fz

How do we talk about earthquakes in New Zealand? With
numerous large earthquakes in the country since 2009, public
interest in geological hazards has grown at an astounding rate.
So how do we, as a science agency (GeoNet and GNS Science)
in New Zealand, e ectively communicate about earthquakes?
Hint: It involves a lot of social science research combined with
savvy communication practice.

Earthquakes in the Anthropocene
Quigley, Mark (mark.quigley @unimelb.edu.ju
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Human activities including the injection and withdrawal
of subsurface uids, mining, and the impoundment of surface
waters can in uence the rates and locations of earthquakes.

rough infrastructure development and land-use changes,
humans can also change the way that earthquake-induced phe-
nomena such as surface ruptures, rockfalls, landslides, liquefac-
tion features, ooding, and subsidence are expressed relative to
their pre-Anthropocene counterparts. In using geologic ana-
logues to forecast the e ects of future earthquakes, one must
be mindful of intervening anthropogenic modi cations to the
region of interest.

Access and Integration of Geodetic Data to Enhance
Hazard Preparedness, Response, and Mitigation
Rowan, Linda (rowan@unavco.olg

UNAVCO, the community, and the facility provide criti-
cal services for natural hazards preparation, response and miti-
gation e orts. Geodetic data such as GPS/GNSS, SAR satel-
lite imagery and ground-based and airborne Lidar imagery are
becoming a more integral part of hazard resiliency, hazard fore-
casts and/or hazard early warning. Geodetic data is valuable
for helping with many hazards, such as earthquakes, volcanic
unrest, tsunamis, oods, res, droughts, severe weather, hurri-
canes, sea level rise, glacial changes, avalanches, and even space
weather. Now it is important to provide more access to geodetic
data and to fully integrate geodetic data into resiliency, fore-
casts, and warning systems.

2,000 Years of Earthquake Sounds in 5 Minutes
Michael, Andrew (michael@usgs.ggv

“...previous to an earthquake, a roaring is usually heard,”
wrote Lucius Annaeus Seneca, circa 65 CE, in “Naturales
Quaestiones.” From there, I will tour through historical cata-
logs of earthquake sounds, personal experience, how sounds
are produced, and the use of soni ed seismograms in educa-
tionand art. s history includes seismological greats such as
Mallet, Ewing, and Benio , along with our contemporaries.
Along the way, we will listen to recordings of sounds from
the free eld, people reacting to earthquakes, soni ed seismo-
grams, and snippets of music and art pieces, only some of which
were created by seismologists.

Citizen Seismology in Taiwan: Why We Failed and What
Is the Future?
Chen, Kate Huihsuan (katepili@gmail.com

e citizen seismic network in Taiwan is dying. Despite
lots of workshops and activities, even with a near-real time
earthquake game competition and board game (quake-nop-
oly) developed along the way, we came to realize the huge gap
between what people need and what we do. And to bridge the
gap, a new generation of the citizen seismic network is needed.
Imagine at work you receive the alarm from sensors at home
that tells you the location, size, and type of anomalous shaking
events in the neighborhood. Can this future warning system
happen, allowing citizens to perform emergency response? s

is a story about facing the challenge, transforming the doubt
of “why do | care?” to action in a future Internet-based world.

Emerging Opportunities in Planetary Seismology
Kedar, Sharon (Sharon.Kedar@jpl.nasa.gov

In the coming years NASA will launch missions to
explore Mars, our Moon, and the Ocean Worlds of the Solar
System. e seismological community is faced with multiple
challenges in introducing seismological exploration to such
missions: Most landed missions are focused on the near sur-
face; Seismometers, are perceived as complex and adding risk
to inherently complicated lander missions; Finally, due to the
long breadth required in the planning and execution of plan-
etary seismology missions, it is challenging for many to invest
in an endeavor that may not materialize for decades. We will
discuss these challenges and approaches to overcoming them.

Temblors and Tweets
Guy, Michelle (mguy @usgs.ggv

Vast numbers of people immediately turn to social media
and apps in the seconds following earthquakes. Information
on social media travels faster than seismic waves can reach glob-
ally distributed seismic instruments. Here are some ways our
community capitalizes on the free, ubiquitous, and indepen-
dent data from crowd sources.

Managing the Explosion of High-Resolution Topography
for Active Fault Research
Arrowsmith, Ramon (ramon.arrowsmith@asu.efu
Centimeter to decimeter-scale 3D sampling of the Earth
surface topography coupled with photorealistic coloring of
point clouds and texture mapping of meshes enables a wide
range of science applications. e con guration and state of
the surface is valuable, and repeat surveys enable quanti ca-
tion of topographic change. | will present recent updates to
the OpenTopography system and discuss opportunities for the
community.

Dark Energy and Earthquakes: Elastic Strain Invisible
to Geodesy
Bilham, Roger (bilham@colorado.egu

Geodesy has great utility where strain changes are rapid,
but less so where they are slow. It is useless where strain is stag-
nant, yet most of the world’s earthquakes draw wholly or in
part on this invisible reservoir of dark strain energy. Is there a

X?

WORKSHOPS

Probabilistic Seismic Hazards Assessment: From Basics
to Induced Seismicity

Monday, 17 April 2017, 2-5 pm

Registration Required.

Fee: $10 for SSA Student Members and Transitional Members;
$50 for SSA Regular Members; $75 for Non-Members
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Workshop leaders: Gail Atkinson, a Professor of Earth
Sciences and the NSERC/TransAlta/Nanometrics Industrial
Research Chair in Hazards from Induced Seismicity at
Western University in Canada; Mark Petersen, U.S. Geological
Survey; Chuck Mueller, U.S. Geological Survey; and Morgan
Moschetti, U.S. Geological Survey.

is workshop will introduce the key ingredients of
Probabilistic Seismic Hazards Assessment (PSHA): seismo-
genic zonation and ground motion prediction equations. A
set of seismogenic source models, sometimes termed as “earth-
quake rupture forecasts”, describes what kinds of earthquakes
are possible in the future and how frequently they might
occur. e model must specify the size distribution of these
future earthquakes (the Gutenberg-Richter law), including an
assessment of the maximum possible event size, their depth
distribution, and faulting styles. e historical and instru-
mental catalogs are o en the primary information for de n-
ing source models and their quality, homogeneity, and com-
pleteness needs to be assessed in detail. e determination
of ground motion prediction equations involves developing a
model that expresses the amplitudes of ground motion—peak
ground acceleration, peak ground velocity, and spectral accel-
eration—as a function of earthquake magnitude, distance, site
e ects, and other factors; the model also needs to character-
ize the uncertainty and variability in the model. Such models
are typically a blend of empirical regression constrained by
seismological considerations regarding functional form. e
two ingredients are then combined, most commonly using the
PSHA method developed by Cornell (e.g., BSSA, 1968) and
McGuire (e.g., 2004 EERI monograph). A common assump-
tion has been that earthquakes are randomly distributed at a
constant rate in time (i.e., stationary in time), but this is chang-
ing rapidly due to the in uence of induced seismicity on earth-
quake occurrence. is workshop is presented jointly by SSA
and the Community Online Resource for Statistical Seismicity
Analysis (www.corssa.olg

Be a Better Reviewer, Advance Your Career
Monday, 17 April 2017, 2:30—4:30 pm
Registration Requested.

No Fee.

Workshop leaders: Roland Birgmann of University of
California, Berkeley, a BSSA associate editor emeritus; John
Ebel of Boston College and founding editor-in-chief of SRL;
and Brent Grocholski of Science and editor of all seismology
papers for the journal.

isworkshop will help you learn how to be amore reliable
and productive reviewer for technical papers, and how to use
the reviews you receive to improve your research and to build
better relationships with your editors and peers. Participants
will get an in-depth look at the steps needed to review col-
leagues’ papers in constructive and reliable ways. ey will also
learn how becoming a good reviewer can help them develop
their careers and contribute to the broader seismological com-
munity. e roles of the editors, the reviewers, the authors, and

the journal production sta in the publication process will be
discussed. Open to all questions about reviewing and publish-
ing, the instructors are hoping for a lively Q&A session as in
years past. e free workshop is geared toward students and
early-career seismologists, but is open to all Annual Meeting
attendees.

That Poster Is Just Fine And So Are You: Maintaining
Self-Con dence and Balance in the Uncertain World of
Early-Career Science

Wednesday, 19 April 2017, 8-9:30 pm

Registration requested.

No Fee.

Panelists: Margaret Benoit, Program O cer, National
Science Foundation; Tobias Bischo , Data Scientist; Ph.D.
Environmental Science and Engineering, California Institute
of Technology, 2016; Harmony Colella, Earthquake Hazard
Mitigation Analyst at University of California, Berkeley/
California O ce of Emergency Services; lan Miller, Chair,
Department of Earth Sciences, Denver Museum of Nature
And Science; Chris Rollins, Ph.D. Student, Seismological
Laboratory, California Institute of Technology

Do you worry that the one gure where the tisn't great
will be the only thing anyone remembers about your poster?
Do you feel like the two possible outcomes of that talk you're
giving next week are “Audience Member Points Out Problem
in Slide 6, Resulting in Complete Disaster  at Everyone in
Attendance Will Forever Associate with You” and “Somehow
No One Points Out Problem in Slide 6, But It’s Still All Wrong
and ey Probably Saw It”? Are you still kicking yourself over
that conversation you had with your academic hero six years
ago when you referenced the wrong paper? Does the idea of liv-
ing a balanced life and doing things you like while at the same
time somehow “winning” the academic “rat race” seem impos-
sible? We're here with two things to say: 1) You're going to be
okay; 2) Let’s hear about it.  is is a panel discussion geared
toward early-career scientists and the issues that they o en
face—impostor syndrome, anxiety about the next step and
the future, work/life balance, you name it—motivated by the
observation that these issues seemtoa ect many of usand have
made the road very rough for some. Bring your beef and let’s
discuss it, hear from people who have dealt with it, and work
toward both awareness of these issues and ways that we can give
each other a hand. \We'll see you there.

Government Relations Informational Session: What s
New in DC and How it Impacts You

Wednesday, 19 April 2017, 5-5:45 pm

No registration required.

No fee.

Workshop leader: Elizabeth Du vy, President of the Federal
A airs O ce, Washington, D.C. and Government A airs
Coordinator for SSA.
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Please join SSA's representative in Washington DC,
Elizabeth Du vy, to discuss the new Congress and new
Presidential Administration, the expected legislative priori-
ties for federal science programs, and the future of earthquake
funding. Intended to be an interactive discussion on the current
legislative climate in Washington, Du y will provide advice on
strategies to promote e ectively your science in Congress and
take questions from participants to address general and speci ¢
concerns.

She brings more than 20 years of business, politics, and
advocacy experience representing associations and organiza-
tions before Congress, including developing and implementing
advocacy strategies and working to educate and inform mem-
bers of Congress, federal agencies, and the Administration.

FIELD TRIPS

Geodynamics, Geophysics, and Geology of the Colorado
Front Range

Friday, 21 April 2017,9 am—6 pm

Registration required.

Fee: $75 (lunch included).

Trip leaders: Will Levandowski (U.S. Geological Survey),
Dean Ostenaa (Ostenaa Geologic), Zane Jobe (Colorado
School of Mines), Rich Briggs (U.S. Geological Survey), and
Mark Zellman (Fugro Consultants Inc.)
is eld trip will visit sites that illustrate key geophysi-
cal and geological questions along the Colorado Front Range
of the Rocky Mountains: What are the geodynamic driv-
ers of broad deformation and focused seismicity along the
Rocky Mountains/High Plains transition? What evidence for
Cenozoic deformation is recorded in the Denver Basin and
Quaternary surfaces along the Front Range? How did these
beautiful mountains form and what processes are active today?
Stops extend into the Front Range west of Denver and ten-
tatively include Lookout Mountain, where East meets West;
a view of the Continental Divide from Genesee; the Rocky
Mountain erosion surface at Evergreen; deformed strata of the
Ancestral Rockies at Red Rocks Amphitheatre in Morrison;
and evidence for Cenozoic deformation and erosion at North
Table Mountain in Golden. Lunch will be provided at a local
brewery. e trip begins and ends at the Sheraton Denver
Downtown Hotel. Hiking will be minimal but dress for spring
weather and for outdoor trip stops.

Facilities Tour of NEIC, NOAA, and UNAVCO
Friday, 21 April 2017, 8 am-5 pm

Registration Required.

Fee: $75 (lunch included).

Trip leader: Gavin Hayes (U.S. Geological Survey)

is trip will visit three major Earth science facilities along
the Colorado Front Range. Stops include a specialist’s perspec-
tive on global earthquake response at the USGS National
Earthquake Information Center (NEIC). In Boulder, par-

ticipants will tour the National Oceanic and Atmospheric
Administration (NOAA) David Skaggs Research Center
with stops at the Space Weather Prediction Center, ESRL
Global Monitoring Division for information on the carbon
dioxide record, the National Weather Service Forecast O ce,
and Science On a Sphere. Finally, participants will tour the
UNAVCO, Inc. global geodetic facility in Boulder. e trip
begins and ends at the Sheraton Denver Downtown Hotel and
hiking will be minimal. Lunch will be served at a local brewery.

The Epicenter of Induced Seismicity: Rocky
Mountain Arsenal

Friday, 21 April 2017, 8:30 am—4 pm
Registration Required.

Fee: $75 (box lunch included).

Trip leaders: Meghan Brown and Anne Sheehan (University of
Colorado Boulder)

Deep injection during the 1960s at Rocky Mountain
Arsenal (RMA), only 10 miles/15 kilometers from the 2017
Annual Meeting location, caused damaging earthquakes in
the Denver region and awoke the scienti ¢ community to the
problem of induced seismicity. s trip focuses on our current
understanding of induced seismicity in the context of the his-
tory of RMA and lessons learned from recent regulatory frame-
works. Stops include sites at RMA and a nearby injection well.

e trip begins and ends at the Sheraton Denver Downtown
Hotel. Hiking will be minimal but dress for spring weather
and for outdoor trip stops. A box lunch will be provided.

PRELIMINARY SCHEDULE

Events will be held at the Denver Downtown Sheraton in
Denver, Colorado. isschedule is subject to change.

Monday, 17 April

Board of Directors Meeting (9:30 am—5:00 pm)

Workshop: Probabilistic Seismic Hazards Assessment: From
Basics to Induced Seismicity (2:00-5:00 pm)

Workshop: Be a Better Reviewer, Advance Your Career
(2:30—4:30 pm)

Registration (3:00—7:00 pm)

Opening Reception (5:00—7:00 pm)

Town Hall Meeting (6:30—8:00 pm)

Tuesday, 18 April

Technical Sessions (8:30 am—5:45 pm)
Annual Luncheon (noon—2:00 pm)
Pint and a Poster (5:45—6:30 pm)
Ignite Talks (6:30—7:30 pm)

Student Reception (7:30—9:00 pm)
Early Career Reception (7:30—9:00 pm)

Wednesday, 19 April
Mentoring Breakfast (7:00—8:15 am)
Technical Sessions (8:30 am-5:00 pm)
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Public Policy Luncheon (noon-1:15 pm)

Pint and a Poster (5:00-5:45 pm)

Workshop: Government Relations: What's New in DC and
How it Impacts You (5:00-5:45 pm)

Joyner Lecture (5:45—6:45 pm)

Reception (6:45—8:00 pm)

Workshop:  atPoster IsJust Fineand So Are You: Maintaining
Self-Con dence and Balance in the Uncertain World of
Early-Career Science (8:00—9:30 pm)

Thursday, 20 April

Technical Sessions (8:30 am—5:30 pm)
Group Luncheon (hoon—1:15 pm)
Pint and a Poster (2:45-3:45 pm)

Friday, 21 April

Field Trip: Facilities of NEIC, NOAA, and UNAVCO
(8:00 am-5:00 pm)

Field Trip: e Epicenter of Induced Seismicity: Rocky
Mountain Arsenal (8:30 am—4:00 pm)

Field Trip: Geodynamics, Geophysics, and Geology of the
Colorado Front Range (9:00 am—6:00 pm)

HOTEL AND TRAVEL INFORMATION

e conference will be held at the Denver Downtown Shera-
ton Hotel at 1550 Court Place, Denver, Colorado. SSA has a
room block at the Sheraton with a room rate of $178 (plus ap-
plicable taxes). e room rate of $178 (plus applicable taxes)
is the government per diem rate, so there is no need to register
di erently if you work for the US Government. Please note
that the cuto date for reservations at this rate is 24 March
2017.

INFORMATION FOR EXHIBITORS, SPONSORS,
AND ADVERTISERS

Information for organizations wishing to register as exhibitors,
sponsor events at the meeting, or advertise in the meeting pro-
gram can be found on the SSA website. More information will
be posted, as it is available, at: http:/meetings.seismosoc.org/
advertising-opportunities &
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Technical Sessions

Advances in Earthquake Early Warning

Earthquake Early Warning (EEW) systems provide advance
warning of potentially damaging ground shaking and enable
the activation of protective actions to prevent or reduce inju-
ries or economic losses. A variety of EEW alert capabilities are
in operation or under development in multiple regions of high
seismic risk around the world.  ese vary in complexity from
systems that take relatively simple actions based on ground
motions exceeding a threshold at a single site to network-based
systems that track an evolving rupture across multiple sensors.
All EEW systems must consider: 1) types and quality of avail-
able ground motion data (seismic, GNSS, etc.); 2) sensor lay-
out including station distribution, telemetry, and latencies; 3)
methodologies for estimating source properties and/or predict-
ing ground motion; 4) communication and use of alerts; and
5) evaluation of system performance. We invite contributions
that address all aspects of EEW systems from the theoretical
underpinnings to education and outreach e orts.
Session Chairs: Elizabeth Cochran (ecochran@usgs.

goy), Angela Chung (aichung@berkeley.eduDouglas Given
(doug@usgs.ggv

Advances in Seismic Full Waveform Modeling,
Inversion, and Their Applications

3D full waveform modeling and inversion holds promise for
more accurate accounts of wave propagation, higher-resolution
Earth models, and better earthquake location and characteriza-
tion. s session includes, but is not limited to, development
and veri cation of full waveform forward modeling methods,
and novel inverse algorithms, together with their applications
in accurate source location (earthquakes or nuclear tests),
imaging of velocity and attenuation structure at local to global
scales, as well as full waveform migration. Topics related to
quantitative interpretation of tomographic models (using seis-
mological, geological or geochemical data) are also welcome.
Session  Chairs:  Nian Wang (nian_wang@uri.edu
Xueyang Bao (xybao@uri.edy Dmitry Borisov (dborisov@
princeton.edy, Youyi Ruan (youyir@exchange.Princeton.edu

Assessment and Management of Hazards from
Seismicity Induced by Hydraulic Fracturing

ere has been growing recognition of the potential for hydrau-
lic fracturing to induce signi cant (M>3) earthquakes in a
small percentage of horizontal well completions. Assessment
and mitigation of potential hazards from this seismicity pose
unique challenges due to the highly clustered nature of the
activity in time and space, and the di culty of predicting in

advance whether such activity will occur. It is also not clear
what mitigation measures might be e ective once a sequence
has been initiated. We invite papers dealing with all aspects
of this particular problem, including earthquake nucleation
processes, assessment and characterization of sequences and
their likelihood, regional variability of susceptibility, ground
motions generated by sequences, tra ¢ light protocols, and
hazard assessment and mitigation.

Session Chairs: Gail Atkinson (gmatkinson@aol.cojn
David Eaton (eatond@ucalgary.ga Ryan Schultz (Ryan.
Schultz@aer.gaHonn Kao (honn.kao@canada.ga

Characterization of the Stress Field and Focal
Mechanisms for Earthquake Source Physics and
Fault Mechanics

Accurate estimation of the state of stress and pore uid pres-
sure is important for understanding processes leading to fault
reactivation and earthquake nucleation. e main purpose of
this session is to foster communication between researchers
fromdi erent elds focussing on characterization of the stress

eld at global, regional (e.g., near large tectonic structures or
subduction zones), and local scale (e.g., in relation to man-made
perturbations). Of particular interest is the link between stress

eld and pore pressure estimations from seismology and state-
of-the-art modeling approaches. Contributions may regard
(but are not limited to) studies of:

* New techniques to improve characterization of stress eld
orientation, stress magnitudes and pore pressure, or com-
parisons of existing techniques.

e Structural, tectonic or dynamic factors perturbing the
stress eld (e.g., large magnitude earthquakes, anthropo-
genic activities, temperature changes, a ershock/fore-
shock sequences, fault bends), implications of these per-
turbations and their spatio-temporal extent.

e Analysis of earthquake moment tensors: relation with the
stress eld and implications for earthquake source physics.

< Orientation, consistency, and associated seismic hazard
of fault structures with respect to the local/regional stress

eld. Implications for the frictional properties of faults
and/or formation and growth of faults.

» Stress heterogeneity at di erent scales and potential rela-
tion with varying earthquake source physics (e.g., stress
drop, b-value).

e e role of the background stress eld and pore pressure
for earthquake triggering via stress redistribution.

Session  Chairs:  Patricia Martinez-Garzén (patricia@
gfz-potsdamde), Jeanne L. Hardebeck (jhardebeck@usgs.ghv
Martha Savage (Martha.Savage @vuw.ac)nilarco Bohnho
(bohnhoff@gfz-potsdam.de
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Closing the Gap between Laboratory-based
Damping Models and Observed Attenuation of
Seismic Waves in the Field

Seismic wave attenuation is an important topic for both seis-
mology and engineering. It plays a key role in the prediction
of ground motions, the estimation of site e ects, and the
evaluation of seismic hazards. e seismic quality factor, Q,
is a dimensionless quantity that is inversely proportional to
the attenuation of elastic wave energy, and it is widely used
in engineering seismology. Damping ratio, &, is used to quan-
tify energy dissipation in geotechnical engineering, and it is
obtained through laboratory experiments that primarily mea-
sure hysteresis. Dynamic testing of small-scale soil samples can
only characterize material damping and fails to capture other
mechanisms of attenuation as they occur in the eld (e.g., scat-
tering). However, laboratory-based damping ratio curves are
typically used with nomodi cationfordi erences between the
laboratory and eld conditions. e high-frequency spectral
decay parameter, K, is based on characteristics of low-intensity
ground motions recorded directly in the eld, which makes it
an observable parameter that quanti es total path attenuation.
e main purpose of this session is to bring together research-
ers focused on the characterization of damping from di erent
perspectives in an attempt to improve our ability to constrain
this elusive parameter. Contributions may regard (but are not
limited to) studies of: 1) quanti cation of the attenuation of
seismic waves from eld, laboratory, and numerical studies; 2)
comparisons of material damping values determined through
di erent approaches; 3) innovative methodologies for quanti-
fying anelastic attenuation; 4) methodologies for harnessing
data from eld and laboratory studies; and 5) implications of
attenuation and its associated uncertainty in site response anal-
ysis and site-speci ¢ seismic hazard assessment.
Session Chairs: Albert Kottke (albert.kottke @ gmail.coi
Ashly Cabas (amcabasm@ncsu.edu

Computational Infrastructure and Data for
Enhancing Earthquake Science

Advances in earthquake science are becoming increasingly tied
to advances in computational infrastructure. Because earth-
quake processes span multiple spatial and temporal scales,
ranging from microscopic, millisecond source physics to long-
term, global tectonic scales, earthquake scientists must rely
on computational laboratories to integrate disparate data sets
and perform simulation experiments. s session focuses on
advances in computational infrastructure and data synthesis
for enhancing earthquake science, including so ware, super-
computing, simulation models, sensor technology, heteroge-
neous data sets, cloud computing, management of huge data
volumes, and development of community standards.

Session Chairs: Lisa Grant Ludwig (Igrant@uci.edy,
Andrea Donnellan (andrea.donnellan@jpl.nasa.gpv

Earthquake Complexities Revealed by Kinematic
and Dynamic Modeling and Multiple Geophysical
Data Sets

In recent years, spatiotemporal and geometrical earthquake
rupture complexities have been imaged with increasing detail.
In particular, large to great earthquakes (M >7) o en show
segmented rupture, involve multiple faults, and trigger large
nearby a ershocks almost instantaneously. e complexity
of large earthquakes challenges traditional source imaging
approaches and motivates developments of novel methods to
map the space-time evolution of the rupture process. e use of
multiple data sets, such as seismic, geodetic, and tsunami mea-
surements, opens an avenue for future improvements in kine-
matic source modeling, but requires new statistical means to
optimally weight individual data sets. Similarly, appropriately
quantifying the uncertainties of the resulting source models
is needed to assess which parts of the rupture process are well
imaged. At the same time, incorporating local geology, regional
tectonics, and principles of earthquake dynamics is very valu-
able to understand and interpret the observed rupture pattern.
is session discusses new approaches, new data sets, and
latest ndings in kinematic source imaging and dynamic rup-
ture modeling. We invite contributions related to kinematic
source imaging with new methods, improved uncertainty
quanti cation, and using multiple data sets. In particular, we
solicit studies that provide uni ed interpretations of observed
kinematic rupture patterns with earthquakes dynamics, as well
as post-seismic and interseismic processes and the local tectonic
framework. We also solicit contributions on dynamic rupture
simulations on geometrically complex faults, and studies that
incorporate new rupture physics and laboratory rupture exper-
iments that are reconciled with geophysical observations.
Session Chairs: Wenyuan Fan (w3fan@ucsd.edu P.
Martin Mai (martin.mai@kaust.edu.3aDavid D. Ogleshy
(david.oglesby@ucr.edu

Earthquake Geology and Paleoseismic Studies of
the Intermountain West: New Methods and
Findings on Seismic Hazard Characterization of
Low Slip Rate Faults

e intermountain west is a broad region characterized by dis-
tributed faulting with relatively low slip rates and long recur-
rence intervals.  ese factors create a unique set of challenges
for geologists and seismologists tasked with understanding
the seismic hazard of the region. Despite these di culties,
scientists are developing innovative methods to characterize
faults, assess seismic activity, and place constraints on contem-
porary deformation of the intermountain west.  ese studies
are progressing the methodologies for evaluation of seismic
hazard, and improving informed decision making by regula-
tory and planning agencies. We invite studies from researchers
and practitioners presenting new results of this nature within
the intermountain west region, including but not limited to:
the Walker Lane, Basin and Range, and the Rio Grande Ri .
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Particular topics of interest include: 1) paleoseismic estimates
of earthquake recurrence, magnitude, slip rate, and rupture
extent; 2) application of high-resolution topography; 3) objec-
tive techniques for evaluating paleoseismic data quality and
synthesizing datasets; 4) integration of geologic and geodetic
data; and 5) techniques for evaluating fault segmentation and
multi-fault rupture.

Session Chairs: Seth Dee (sdee @ unr.eduStephen Angster
(angster41@gmail.com

Earthquake Impacts on the Natural and
Built Environment

In this session, we invite presentations on earthquake e ects
and their impacts. is includes models of landslides, lig-
uefaction, lateral spreading, surface fault rupture, building
damage, and infrastructure/lifeline performance, as well as
broader multi-hazard impact analyses. We encourage submis-
sions on empirical and analytical models, sensitivity analyses,
data analyses, and scenario exercises. Given the challenges of
linking secondary e ects and their impacts to simpli ed shak-
ing parameters, we also encourage submissions on innova-
tive parameterizations of ground motion shaking intensity to
account for cumulative energy, frequency content, and dura-
tion e ects. Similarly, we hope to include recent developments
on proxies for predicting the likelihood and the spatial distri-
bution of earthquake ground failure impacts.

Session Chairs; Eric ompson (emthompson@usgs.gpv
Kate Allstadt (kallstadt@ usgs.gogyKishor Jaiswal (kjaiswal @
usgs.goy, Nilesh Shome (nilesh.shome @rms.cgm

Earthquake Interaction and Triggering: From Near
Field to Far Field, From Natural to Induced

Unraveling patterns and mechanisms of earthquake trigger-
ing is important for understanding earthquake occurrence
and seismic hazard forecast. For example, a ershocks are
consequences of static and/or dynamic stress perturbations
from mainshocks. Whereas static-stress triggering is most
e ective at near eld, dynamic-stress triggering has been
widely reported to cause earthquakes and nonvolcanic tremor
remotely. Recent studies show dynamic triggering is common
in the near-to-intermediate eld, and capable to cause damag-
ing earthquakes. Faults near oil-and-gas and geothermal elds
are also highly susceptive to dynamic triggering. Such obser-
vations lead to questions regarding fault friction properties,
tectonic stress conditions, and fault hydraulic responses. s
session discusses new observations and models related to earth-
guake interaction and triggering. We invite contributions from
studies of near- eld to remote earthquake triggering and stud-
ies of natural and anthropogenically induced earthquake inter-
actions. We also solicit research of hydro-mechanical modeling
and dynamic simulations of fault interactions, which incorpo-
rate laboratory experiments and eld observations.

Session Chairs: Wenyuan Fan (w3fan@ucsd.edu Andy
Barbour (abarbour@usgs.ggvXiaowei Chen (xiaowei.chen@
ou.edy.

Earthquake Rapid Response

Rapid deployments of seismic arrays and GPS receivers a er
recent large earthquakes demonstrate the power of well-
recorded a ershock sequences and the postseismic deforma-
tion eld to shed light on earthquake ruptures and transient
processes associated with these events. In the wake of large
earthquakes, coordinated, dense, well-positioned deployments
of seismic arrays, GPS receivers, and EM/MT instruments,
combined with eld studies and satellite-based geodetic mea-
surements and imagery, provide a high-resolution de nition
of the rupture zone, rupture-limiting structures, and insight
into postseismic deformation, earthquake triggering, the role
of uids in faulting, changes in material properties, and fault
zone healing. Data from earthquake rapid response e orts can
advance earthquake forecasting research and yields a densely
sampled high-resolution data set to characterize in detail earth
structure and to image fault networks.

We invite abstracts that report results from post-earth-
quake response e ortsanda ershock studies, address the ben-
e ts of multidisciplinary data collected a er an event, present
ideas about how to better coordinate e ortsand improvee -
ciencies of rapid deployments, and technological developments
that enhance our ability toe ectively deploy instruments and/
orcollect eld dataa er large events.

Session Chairs: Anne Meltzer (ameltzer@lehigh.edy
Jay Pulliam (Jay_Pulliam@baylor.edu Dan McNamara
(mcnamara@usgs.gpv

Earthquake Source Parameters: Theory,
Observations, and Interpretations

Understanding origin and spatio-temporal evolution of seis-
micity needs a careful quantitative analysis of earthquake
source parameters for large sets of earthquakes in studied
seismic sequences. Determining focal mechanisms, seismic
moment tensors, static stress drop, apparent stress, and other
earthquake source parameters provides an insight into tec-
tonic stress and crustal strength in the area under study, mate-
rial properties 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 to understanding the self-similarity of rupture
process and scaling laws and to improving our knowledge on
ground motion prediction equations.

is session focuses on methodological as well as obser-
vational aspects of earthquake source parameters of natural
or induced earthquakes in broad range of magnitudes from
large to small earthquakes, including acoustic emissions in
laboratory experiments. Presentations of new approaches of
focal mechanisms determination, seismic moment tensors,
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and other source parameters, as well as case studies related to
analysis of earthquake source parameters are welcome. \We also
invite contributions related to scaling of static and dynamic
source parameters and to self-similarity of earthquakes.

Session  Chairs:  Vaclav  Vavrycuk (vww@ig.cas.cl,
Grzegorz Kwiatek (kwiatek@gfz-potsdam.deGerman Prieto
(g.prietocruz@gmail.coin

Earthquakes and Tsunamis

is general session brings together a collection of presenta-

tions with the common theme of Earthquakes and Tsunamis.

Session  Chairs: Rich Briggs and Gavin Hayes
(2017progran @seismosoc.org).

Emerging Opportunities in Planetary Seismology

In the coming years and decades NASA may launch missions
to explore Mars, our Moon, and the Ocean Worlds of the Solar
System (e.g., Europa and Enceladus, and Titan). e InSight
(Interior Exploration using Seismic Investigations, Geodesy,
and Heat Transport) mission that will land on Mars in
November 2018 will be the rst Mars lander to place an ultra-
sensitive broadband seismometer on the planet’s surface. e
Lunar Geophysical Network, identi ed as a high-priority New
Frontiers class mission in the Planetary Science Decadal sur-
vey, seeks to understand the nature and evolution of the lunar
interior from the crust to the core. In addition, concepts are
being developed to explore the interior of Venus, asteroids and
comets.

e objectives of these missions vary. While InSight and
the Lunar Geophysical Network are primarily geophysical mis-
sions, missions to our Ocean Worlds focus on the detection of
life and conditions for life. Despite these di ering emphases,
mapping the shallow and deep interior of planetary bodies is
essential, as their interiors hold the clues for understanding
their planetary evolution as well as for determining their ther-
mal and chemical makeup and thus their habitability. e tool
that can most e ciently reveal the detailed structures of plan-
etary interiors is seismology.

is session invites presentations on seismological explora-
tion of planetary interiors. Authors are invited to present re-
analysis of data from past missions (Apollo and Viking) and
from terrestrial analogs, as well as concepts, models, and simu-
lations of seismological studies that could be included in future
missions to the Solar System.

Session Chairs: Sharon Kedar (Sharon.Kedar@jpl.nasa.

gov), Steve Vance (Steven.D.Vance@ijpl.nasa.gowWicholas
Schmerr (nschmerr@umd.edu

Estimating Earthquake Hazard from Geodetic Data
Geodetic techniques such as GPS and InSAR provide a criti-

cal constraint for quantifying earthquake hazard by recording
the active accumulation of tectonic strain across seismogenic

faults. Geodetic observations are particularly important in
regions with sparsely mapped faults and/or few geologic slip
rate estimates, such as inland Alaska, and in regions with
known seismic hazard but broadly distributed strain, like the
Basin and Range. However, geodetic estimates of fault slip rates
can vary signi cantly for asingle fault or region and may di er
from geologic rates on the same fault.  ese discrepancies may
re ect model assumptions since geodetic observations of the
interseismic phase of the earthquake cycle must be interpreted
in the context of a prescribed deformation model. ey may
also re ect transient processes due to post-seismic relaxation,
glacial isostatic adjustment, and aseismic slip events that bias
inferred interseismic deformation rates and, in turn, long-term
fault slip rate estimates. We invite contributions that describe
the application of geodetic data to earthquake hazard estima-
tion in a variety of settings worldwide. We also seek contribu-
tions that present new approaches to addressing the challenge
of e ectively incorporating geodetic information into seismic
hazard assessment. Some questions of interest include:

e How can we best utilize geodetic observations in regions
with few mapped structures or regions with low strain
rates but known seismic hazard?

e What is the role of o -fault deformation in geodetically
observed strain rates, and what fraction of deformation
occurs between major faults?

e Can we identify the cause of discrepancies between geo-
detic and geologic slip rate estimates for the same fault?

e By what metrics should geodetic models be assessed?

» How do we assess uncertainty and the impact of modeling
assumptions?

e How do we estimate long-term fault slip rates in the pres-
ence of transient deformation signals (e.g., glacial isostatic
adjustment, postseismic relaxation, slow slip events, etc.)?

Session Chairs: Je  Freymueller (jfreymueller@alaska.ediu
Elieen Evans (eevans@usgs.gdvlessica Murray (jrmurray @

usgs.goy.

Fault Mechanics and Rupture Characteristics from
Surface Deformation

High-quality surface data (e.g., point clouds, digital eleva-
tion models, and digital imagery) have become more readily
available and easier to process and analyze with advances in
acquisition technologies and computer processing capabilities.
Accurate renditions of co- and post-seismic surface deforma-
tion permit characterization of fault and damage zone proper-
ties for scales and at resolutions that were not previously pos-
sible. is session addresses advances in earthquake and fault
science using the newest generation of digital imagery and
topography data. We encourage submissions that use continu-
ous surface data (e.g., lidar, structure-from-motion, InSAR,
UAVSAR, pixel tracking) to study fault mechanics and prop-
erties, including damage zone width and asymmetry, near and
far- eld displacement elds, shallow slip de cit, and scarp mor-
phology and degradation.
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Session  Chairs: Lia Lajoie (lajoie.lia.j@gmail.con),
Kendra Johnson (kejohnso@mymail.mines.efiedwin Nissen
(enissen@mines.edu

Fine Scale Structure of the Crust and Upper Mantle

Recent advances in seismology have enabled increased resolu-
tion of structure in the crust and upper mantle, such asre ned
images of the Moho, sharp boundaries at the base of or within
oceanic lithosphere, the lithosphere-asthenosphere boundary
beneath continents, mid-lithospheric discontinuities, depth
resolution of both azimuthal and radial anisotropy, etc.  is
session will highlight both new techniques for resolving struc-
ture and results that bear on geodynamic questions. Lev P.
Vinnik, who will receive the Reid Medal in 2017, will give a
keynote lecture in this session.

Session Chairs: Peter Molnar (molnar@colorado.edu
Barbara Romanowicz (barbara@seismo.berkeley.gd$teven
Roecker (roecks@rpi.ed)

Forecasting Aftershock Sequences in the
Real World

Over the last two years, seismologists have produced forecasts
for a number of a ershock sequences, including the ongo-
ing Christchurch, New Zealand, earthquake sequence which
began in 2010 with the M7.0 Dar eld event, the 2015 M7.8
Gorkha, Nepal, earthquake; the 2016 M7.0 Kumamoto, Japan,
earthquake; the 2016 M6.2 Amatrice, Italy, earthquake; the
2016 M5.8 Pawnee, Oklahoma, United States, earthquake;
and earthquake swarms near San Ramon and Bombay Beach,
California, United States. Each sequence has raised challeng-
ing situations for the calculation of earthquake probabilities
and their communication to the public, emergency managers,
and other users. As systems that make these forecasts on a rou-
tine basis become operational we need to capture these lessons
in the numerical so ware and presentation methods. We invite
presentations on the application of earthquake clustering prob-
lems to these real-world situations as well as discussions of chal-
lenges faced in modeling and communication of forecasts; this
could include related advances in statistical seismology and the
social science of communication.

Session Chairs: Andrew Michael (michael@usgs.ggy
Matt Gerstenberger (m.gerstenberger@gns.criyz Warner
Marzocchi (warner.marzocchi@ingv)it

From Field Site to Data Center: Network
Innovations for Earthquake Early Warning

With the advent of Earthquake Early Warning (EEW), seismic
networks must now process real-time data within several sec-
onds. Robust station architecture, reliable low-latency telem-
etry links, and streamlined data acquisition work ows are
necessary for successful EEW systems. Networks must include
multiple layers of redundancy while remaining highly secure,
because as earthquake alerts become public and widespread,

EEW systems may become prime targets for hackers. We invite
you to share your innovations and challenges in this new era of
seismic data acquisition. From the eld site to the data center,
how have you improved your network’s robustness, reliability,
and security?

Session  Chairs: Christopher Bruton (cpbruton@gps.
caltech.edy, Rayo Bhadha (rayo@gps.caltech.edu

The Future of Past Earthquakes

e broad eld of earthquake geology, which includes paleo-
seismology, provides approaches for quantifying the longer
term behavior of active structures and active regions in time
and space. Since the mid-1960s, when trenching was rst used
for simple fault location primarily in California, investigations
of the rupture behavior of seismogenic structures have spread
worldwide to all tectonic settings, including subduction zones.
Using improved and new techniques for dating geologic depos-
its and geomorphic surfaces, incorporating high-resolution
ground-based and satellite imagery for measuring coseismic
surface and longer-term displacements, and investigating sites
with long records of earthquake occurrence and event slip,
earthquake geologic studies have expanded our four-dimen-
sional understanding of active earthquake systems and pro-
vided fundamental data for seismic hazard analysis.

is Special Session will include invited and contributed
papers that present the current status and future directions of
research in earthquake geology. We encourage papers exam-
ining all tectonic settings, fast and slow, and especially those
incorporating new concepts, methods, and data that: a) de ne
single-source and regional earthquake cycles; b) quantify earth-
quake rupture recurrence and slip models and their uncertain-
ties; ) provide comparisons between short-term deformation
rates from GPS, InSAR, and historical seismic moment release
estimates with longer-term geologic slip rates and earthquake
recurrence rates; d) develop insights into controls on dynamic
rupture propagation and improve estimates of paleo and future
fault rupture lengths; and e) use paleoseismic observations to
suggest new constraints in modeling seismic hazard.

Session  Chairs: David Schwartz (dschwartz@usgs.
govy), Ramon Arrowsmith (ramon.arrowsmith@asu.ejju
William Lettis (lettis@lettisci.com), Koji Okumura (kojiok@
hiroshima-u.ac.jp, Daniela Pantosti (daniela.pantosti@ingv.
it), omasRockwell (trockwell@mail.sdsu.edu

Geoacoustics: Infrasound and Beyond

Acoustic waves encode information about events occurring at
or above the Earth’s surface, and they o en image wind and
temperature elds in regions inaccessible to most other mea-
surement techniques.  us, atmospheric acoustics is both a
vital complement to seismic monitoring as well as a means of
investigating signals that interact poorly with the solid Earth.
We encourage contributions from the many diverse sub elds of
geoacoustics, including signal analysis, propagation modeling,
source physics, and sensor technology.
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Session Chairs: Daniel Bowman (dbowma@sandia.gdv
Stephen Arrowsmith (jarrow@sandia.ggy Omar Marcillo
(omarcillo@lanl.goy.

Ground Motions and GMPEs

is general session brings together a collection of presenta-
tions with the common theme of Ground Motions and Ground
Motion Prediction Equations (GMPEsS).
Session  Chairs:  Rich  Briggs
(2017prograr@ seismosoc.org).

and Gavin Hayes

Importance of Long-Period Ground Motions in
Seismic Design of Structures

Records from instrumented structures clearly show that long-
period ground motions are an important factor a ecting the
response of exible structures, such as tall buildings, long
bridges, and base-isolated structures. Large earthquakes can
generate such waves at distances far beyond those considered in
seismic hazard assessment.  ere is a need for a more accurate
description of long-period ground motions in seismic design
codes.
is session invites papers related to the long-period

ground motions and their e ects on structures, including the
characterisation of long-period motions for seismic design,
recorded response of structures to long-period motions, and
modi cations of attenuation equations and response spectra to
better incorporate long-period motions.

Session Chairs: Erdal Safak (erdal.safak@boun.edu)tr
Eser Cakti (eser.cakti@boun.edu}Yr

Induced Seismicity The European Perspective

Di erent to North America, fracking in Europe is still in
experimental stage, and wastewater injection is limited to
smaller volumes.  us the most problematic cases of induced
seismicity in public concern stem from conventional gas pro-
duction (depletion), underground gas storage, geothermal and
mining operations, and some dam induced events. Also legal
aspects di er fundamentally since land ownership in Europe
is restricted to shallow surface while any royalties from subsur-
face exploitation go directly to state budgets. Lack of personal
bene t and densely populated areas caused massive public
concern even a er moderate seismicity. It resulted in servere
reduction of production (Groningen gas eld/NL) to perma-
nent stop (Mirandola oil eld/IT), canceled project develop-
ments (Basel geothermal/CH and Castor gas storage/ES), and
severe delays in fracking conventional, e.g., tight gas reservoirs.
All interventions were causing signi cant economic loss, and
raised high regulatory demands for future planning. Our ses-
sion focusses on case studies, modeling, and design of regula-
tory measures for the addressed situations, and comparison to
U.S. and Canadian approaches.

Session  Chairs: Manfred Joswig (joswig@geophys.
uni-stuttgart.de), Joshua White (white230@IInl.goy, Mariano
Garcia-Fernandez (mariano.garcia@csic.gs

Integrated and Geophysical Investigations for
Site Characterization of Critical Facilities
and Infrastructure

Development of a comprehensive geologic and geotechnical
model is an essential element for siting and design studies of
critical facilities and potentially aging infrastructure such as
large LNG and nuclear facility foundation footprints, levees,
dams, and linear alignments for pipelines. Multidisciplinary
investigations, including a range of geophysical, aerial, sur-
face, subsurface, eld, and laboratory testing, are required to
develop a defensible and dependable site model; e.g., including
multiple independent methods to derive critical design inputs,
such as shear wave velocity for seismic site response. Signi  cant
advances in geophysical exploration and processing, geospatial
data collection and analyses, surveying, remote sensing and
drone technology, and eld testing have made large integrated
eld investigations more economical and dependable. Tricky
site and subsurface conditions previously notoriously di cult
to characterize, such as underground voids from karst or min-
ing, are now being evaluated by investigation programs that
integrate the latest non-intrusive and intrusive methods.
is session is intended to encompass the broad range of
approaches used to achieve site characterization objectives.
Topics of interest include airborne and land-based survey and
measurement, geophysical surveys (e.g., HVSR, SPAC, SASW,
MAM, MASW, IMASW, ReMi, down hole and cross hole
seismic), destructive subsurface exploration and testing, and
development of integrated geoscience databases and models.
Examples are sought where multiple measurement methods of
critical design parameters were applied for input to foundation
evaluation, seismic response, soil-structure interaction, fault
characterization, subsurface void detection, marine paleoseis-
mology, IBC Site Class, liquefaction susceptibility, and mining
applications. Advances in passive and active seismic sourcing
and acquisition approaches are of interest. Also invited are
updates on the Consortium of Organizations of Strong Motion
Observation Systems (COSMOS) and the Development of
the International Guidelines for the Application of Non-
Invasive Geophysical Techniques to Characterize Seismic Site
Conditions. Discussion of the challenges of meeting end-user
expectations and objectives is encouraged. De ning the three-
dimensional distribution of geologic features and geotechnical
conditions can now be performed to a degree that was unprec-
edented even 5 to 10 years ago, and this session invites discus-
sion of advancements to integrated approaches.

Session Chairs: Jamey Turner (j.turner@fugro.cony Je rey
Bachhuber (jeff.bachhuber@pge.conOsman ElI Menchawi
(OEIMenchawi@fugro.chnDaniel O’Connell (d.oconnell@
fugro.con).
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Intraplate Earthquakes: Central and Eastern North
America and Worldwide

Low strain rates and long recurrence intervals pose particu-
lar challenges to our understanding of the characteristics of
and mechanisms responsible for seismicity in plate interiors.
Nevertheless, although large historic intraplate earthquakes
are less frequent than their plate-boundary counterparts, when
intracontinental seismicity intersects with society it can have
damaging e ects.
is special session seeks to span the spectrum of stud-

ies on intraplate seismicity: its spatial and/or temporal distri-
bution, scaling relationships, the role of crustal and/or upper
mantle structures and dynamics, and seismic hazard implica-
tions. We invite contributions from new results derived from
the use of EarthScope Transportable Array data and from
studies worldwide.

Session Chairs: Lillian Soto-Cordero (lis213@lehigh.ed)
Christine Powell (capowell@memphis.edWVill Levandowski
(wlevandowski@usgs.gpv

Machine Learning and its Application to
Earthquake and Explosion Signal Analysis

is session focuses on the application of machine learn-
ing techniques to the analysis of seismic, infrasound, hydro-
acoustic, remote sensing, electromagnetic, and other signals.
e goals of machine learning applied to these signals include
improved signal and event detection, phase identi cation,
event discrimination, signal association, explosive yield estima-
tion, and general signal and source characterization.
Session Chairs: Timothy Draelos (tjdrael@sandia.goy
Hunter Knox (haknox@sandia.ggv

Novel Approaches to Understanding
Active Volcanoes

Recent advances over a range of geophysical techniques o er
unique opportunities for improving our understanding of
active volcanic systems. New developments in volcano seismol-
ogy have allowed for the identi cation of several categories of
volcanic seismic events, and more de nitive interpretations
of these events in terms of di erent physical processes. Novel
approaches in tomographic and other seismic methods and the
increasing capability for deploying large N-arrays at volcanoes
allow for a more precise picture of magma storage and migra-
tion to emerge. Widespread availability of continuous seismic
data, o en analyzed in conjunction with other data streams,
has facilitated many studies aimed at better constraining the
dynamic nature of volcanic unrest.  ese studies may help to
more accurately track and forecast volcanic activity through
time. In this session, we welcome studies that employ novel
geophysical methods and/or new datasets to better understand
the distribution and migration of magma and volatiles at active
volcanoes. We are especially interested in studies that combine
seismology with other monitoring or modeling techniques,

such as ground deformation, gas monitoring, infrasound,
petrology, and uid dynamics of magmatic systems. One of the
seismological aspects we wish to emphasize in this session is
the interaction of magma with hydrothermal systems and the
resulting seismic signatures.

Session Chairs: Ninfa Bennington (ninfa@geology.wisc.
edy, Stephen McNutt (smcnutt@usf.edy Jeremy Pesicek
(jpesicek@usgs.gdyv Richard Aster (rick.aster@colostate.
edy, Matthew Haney (mhaney @usgs.gdv

Numerical Modeling of Earthquake Ground
Motion, Rupture Dynamics and Seismic
Wave Propagation

Continuous development of numerical modeling methodology
in seismology is not only driven by emerging requirements in
observational seismology (e.g., the advent of very dense seismic
arrays; demand for near-real-time simulations; the multi-scale,
multi-physics modeling of seismic phenomena; etc.), but also
by developments in the mathematical sciences, and through
the adaptation of methods originating in other scienti ¢ elds.
Moreover, future methods for very large scale simulations will
be increasingly in uenced by (and may in turn in uence) the
evolution of computer architectures and programming models.
is session is a forum for presenting advances in numeri-
cal methodology, whether the principal context is observa-
tional, mathematical/numerical, or computational.
We invite contributions focused on development, veri-
cation and validation of numerical-modeling methods, and
methodologically important applications especially to earth-
guake ground motion, rupture dynamics and seismic noise.
We encourage contributions on the analysis of methods, fast
algorithms, high-performance implementations, large-scale
simulations, non-linear behavior, multi-scale problems, and
confrontation of methods with data. We especially encourage
contributions related to the fast-emerging eld that integrates
dynamic event modeling with simulation of the full seismic
cycle.
Session Chairs: Peter Moczo (moczo@fmph.uniba.$k
Steven Day (sday@mail.sdsu.edu Jozef Kristek (kristek@
fmph.uniba.sk

Observations and Mechanisms of
Anthropogenically Induced Seismicity

Human-induced earthquakes continue to be on the forefront
of seismological research, not least due to the series of recent
earthquakes above M4 close to disposal and hydraulic fractur-
ing wells in Oklahoma and British Columbia, including the
Mwb5.8 Pawnee earthquake, the potentially largest induced
earthquake to date.

e present view of induced seismicity has been re ned
substantially over the past years and decades, emphasizing that
induced pressure changes and elastic stress relaxation processes
are the dominant mechanisms for inducing earthquakes. In
addition, several studies highlighted that induced earthquake
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sequences can be identi ed by statistically signi cant devia-
tions from stationary behavior. Such deviations include, for
example, increasing background rates, which facilitate induced
earthquake detection even in regions with much previous seis-
mic activity. Physical di erences between induced and tectonic
earthquake ruptures are still debated, and identi cation of
potential di erences is hindered by limited monitoring resolu-
tion. Such di erences are detectable in small-scale laboratory
and meso-scale controlled injection experiments, which pro-
duce much plastic deformation and aseismic slip. In addition,
it has been recognized that the speci ¢ geological setting is
pivotal for the potential to induce earthquakes. Several obser-
vations suggest that vertically con ned but laterally extensive,
high-permeability reservoirs overlying crystalline basement
formations are associated with relatively far reaching pore pres-
sure di usion and transmission to seismogenic depth resulting
in higher induced seismicity potential.

While the present advances are encouraging, there are
many outstanding scienti ¢ questions that prevent e ective
mitigation strategies.  ese outstanding issues include but are
not limited to constraints on maximum magnitudes and focal
depth, the importance of the preexisting stress eld and sec-
ondary earthquake triggering, the role of fault damage zones
and high permeability channels, and potentially characteristic
di erences of induced earthquake source spectra and moment
tensors.

We solicit laboratory, theoretical and observational stud-
ies that examine induced seismicity sequences and the contri-
butions of uid pressures and elastic stresses. We speci cally
invite contributions that focus on mechanisms of and mitiga-
tion strategies for induced earthquakes.

Session  Chairs: omas Goebel (tgoebel@ucsc.edy

omas Braun (thomas.braun@ingvlt lvan Wong (wong@
lettisci.com), Justin Rubinstein (jrubinstein@usgs.gov

Overcoming Challenges in Seismic
Risk Communication

More than half of the U.S. population lives in areas of mod-
erate to high seismic risk. However, this risk can be di cult
to convey and is 0 en not well understood by lay populations.

is session explores the challenges of communicating seismic
risk and presents proven or proposed solutions. Topics con-
sidered include but are not limited to: seismic hazard maps;
induced seismicity; low-probability, high-consequence events
in the Heartland,; life-safety vs. performance-based earthquake
engineering; preparing for megaquakes; and a ershock risk
communication. is session draws from multiple disciplines,
including: geophysics, seismology, structural engineering,
emergency management, social sciences, and risk communica-
tion.

Session Chairs: Sean McGowan (sean.mcgowan@fema.

dhs.goy, Taojun Liu (taojun.liu@colorado.edy

Paleoseismology of Subduction Earthquake Cycles

Coastal, lacustrine, and o shore paleoseismology assess the
geological record of earthquakes over multiple cycles of strain
accumulation and release.  ese studies provide critical infor-
mation that advance understanding and modeling of seismic
hazards, including associated tsunami, at all major subduction
zones. Contributions to practical earthquake hazard assess-
ment include the identi cation of great (magnitude 8 or 9)
earthquakes during the Holocene, where instrumental seismic-
ity detects moderate to large (magnitude 6 or 7) earthquakes
or none at all; estimating recurrence intervals of great earth-
quakes; and de ning along-strike and down-dip patterns of
rupture on the megathrust. Since publication of the seminal
paper (Atwater, 1987) and widespread adoption of well-tested

eld and analytical methods debate moved on to questions
critical for hazard assessment, emergency planning and inter-
national building code design (Mueller et al., 2015). Key issues
include the extent of past great earthquake ruptures, the identi-

cation of boundaries between rupture patches, the persistence
or transient state of these boundaries over multiple earthquake
cycles, recurrence intervals of great earthquakes along strike,
the role of aseismic slip, and whether parts of plate boundaries
that are currently creeping have generated great earthquakes in
the past and may do so again in the future.

We invite contributions that address these issues through

eld-based observations, historical reconstructions of earth-
quakes that occurred prior to global seismic networks, and
modeling. Studies that combine multiple approaches are
encouraged.

Session Chairs: Rob  Witter (rwitter@usgs.goy, lan

Shennan (ian.shennan@durham.ac.jk

PSHA Source Modeling: Approaches, Uncertainty,
and Performance

Source modeling in Probabilistic Seismic Hazard Analysis
(PSHA) is evolving rapidly in response to increasingly com-
plex source models, increasingly parameterized ground motion
models (GMMs), and a desire in most applications to bet-
ter understand the epistemic uncertainties associated with
each. e recently completed Paci ¢ Earthquake Engineering
Research (PEER) Center’s PSHA code veri cation project pro-
vided an opportunity to compare results from a variety of pub-
licand private codes. While there was good agreement between
the codes for relatively simple source models, the project
spawned rich discussion and exposed a broad variety of model-
ing approaches with regard to more complex models where, for
example, hanging-wall terms were considered, the depth dis-
tribution of ruptures were a focus, and approximations of the

niteness of point sources were applied, among others. A com-
mon theme that emerged was that convergence between codes
could o en be attained by increasing the discretization of dif-
ferent model components, for example, the distribution density
of point sources or the number of magnitude bins in magni-
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tude-frequency distributions, with commensurate increases in
processing time.

Whereas general engineering applications of PSHA have
long focused on mean hazard, increasing attention is being
paid to understanding the associated uncertainties that are
usually considered in site-speci ¢ analyses. Such uncertainties
are 0 en quite large, and this raises the questions: How does
one balance modeling choices in light of uncertainty and per-
formance considerations? At what point do increases in model
complexity cease to add value to a PSHA? We invite submis-
sions that focus on all aspects of PSHA source models and the
uncertainties associated with the parameterization thereof.
We are particularly interested in generating discussion on and
sharing results that exhibit the sensitivity of hazard values to
alternate modeling choices. Presentations should frame those
choices in the context of both source and GMM uncertainty
with a focus on what is most important for the particular
PSHA application at hand.

Session Chairs: Peter Powers (pmpowers@usgs.ghv
Christie Hale (christie.d.hale@berkeley.edu

Recent Advances in Earthquake Triggering and
Aftershock Forecasting

When a major earthquake strikes, the resulting devastation can
be compounded or even exceeded by the subsequent cascade of
triggered seismicity. Recent examples are the M6’s Kumamoto
2016 events in Japan followed by a M=7.0 almost within a day
and the raising concernsa er the M=6.2 Amatrice earthquake
in Central Apennines, relatively close to the 2009 L'Aquila
earthquake. s session focuses on recent progress of physics-
based and statistical a ershock forecasts but also on advances
in understanding other types of earthquake triggering includ-
ing remote dynamic triggering and tremor.

We invite contributions focusing on the challenges behind
understanding earthquake triggering, improving operational
forecasts, and how our observational monitoring capabilities
enable us to develop skillful models. Related topics include:
operational earthquake forecasting models, a ershock occur-
rence statistics, real-time earthquake catalogs and the uncer-
tainties behind seismic parameters, forecast validation, trig-
gered tremor, and remote dynamic triggering following
regional and global events.

Session Chairs: Margarita Segou (msegou@bgs.ac.yk
Andrea Llenos (allenos@usgs.ggv

Recent Advances in Very Broadband Seismology

Observational seismology is fundamentally limited by our abil-
ity to record seismic signals across a very large bandwidth. e
sensitivity of modern seismic instrumentation to non-seismic
noise sources as well as other undesirable signals can limit our
ability to record seismic events with high delity. e purpose
of this session is to communicate recent advances in seismic
instrumentation and deployment methods, as well as observa-
tions that highlight the heavy demands on instrumentation

of very broadband seismology. Abstracts that highlight recent
advances, techniques, or methods for seismic instrumentation,
seismic network advances, or advances in Earthquake Early
Warning instrumentation are encouraged. We also encourage
abstracts that focus on long-period or high-frequency seismol-
ogy that could show limitations in our ability to record such
signals.

Session Chairs: Adam Ringler (aringler@usgs.ggy David
Wilson (dwilson@usgs.ggyRobert Anthony (ranthony3036@
gmail.con).

Recent Innovations in Geophone Array Seismology

e availability of geophone systems that allow continuous
recording of seismic signals has opened up many new directions
and applications in seismology research. Compared to broad-
band sensors, these geophone systems are generally cheaper and
easier to deploy.  ese systems can be rapidly deployed (e.g.,
important for a ershock studies) and have a minimal envi-
ronmental impact (e.g., important in sensitive areas). e low
cost and ease of deployment also allows these instruments to be
deployed in very large numbers, as “large N” arrays, which can
reduce or eliminate spatial aliasing by recording a well-sampled
wave eld. ese geophones typically have a corner frequency
of 5-Hz or 10-Hz and can record single or three-component
data. Asaresult, they are ideal for crustal-scale, high-resolution
imaging studies using both active and passive sources.

In this session, we invite abstracts that are related to geo-
phone array, full wave eld, or “large N” seismology, broadly
de ned. Studies can include, but are not limited to: instru-
ment/sensor development, ambient noise tomography, active-
source and earthquake seismology, and microseismicity, a er-
shock, and other environmental seismic signal monitoring. We
particularly encourage abstracts that are related to the IRIS
Oklahoma community full-wave eld experiment.

Session Chairs: Fan-Chi Lin (FanChi.Lin@utah.edu
Marianne Karplus (mkarplus@utep.edu

Recent Moderate Oklahoma Earthquakes: Widely
Felt and Often Damaging

While historically moderate earthquake (M5—6) are rare in
Oklahoma, recently the State has experienced an unprece-
dented number of moderate events. First, on 13 February 2016,
a Mw 5.1 earthquake occurred near Fairview, Oklahoma. On
3 September 2016, near the city of Pawnee, Oklahoma experi-
enced its largest historic earthquake (Mw 5.8). Most recently, on
6 November 2016, a Mw 5.0 earthquake occurred near Cushing,
Oklahoma, resulting in signi cant damage to homes and busi-
nesses. All of these moderate earthquakes have occurred in a
region of Oklahoma that has seen an unprecedented increase in
earthquake rate, largely considered to be caused by an increase
in wastewater injection. As earthquakes of this size are uncom-
mon in the Central and Eastern U.S., these events present a
unique opportunity to improve our understanding of intraplate
events. As well, the wide variability in their seismic charac-
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teristics and their proximity to wastewater disposal presents a
unique dataset to explore the complex link between injection
and seismicity. We invite papers on a wide variety of subjects
related to these earthquakes, including but not limited to: (1)
constraining and comparing the source characteristics of these
events; (2) describing observed ground-motions and intensities;
(3) investigating the potential relationship between these events
and wastewater disposal; (4) exploring the societal impacts of
the earthquakes in terms of preparedness, business impacts, and
oil and gas regulatory and emergency management response.
Ouraim is to have a wide variety of presentations that explore a
broad range of observations from these events.

Session  Chairs:  William  Yeck (wyeck@usgs.gdv
Robert Williams (rawilliams@usgs.ggy Justin Rubinstein
(jrubinstein@usgs.goy

Regional Variations in Seismological
Characteristics: Implications for Seismic
Hazard Analysis

e prediction of potential earthquake shaking that could
occur at a site from nearby earthquakes is a key part of a seis-
mic hazard assessment study. s is achieved by employing
empirically derived ground motion models (GM M), also called
ground motion prediction equations (GMPEs). An important
issue in seismic hazard analysis is the regional variation in
ground motions and the resulting variability in the predic-
tion for the median motions and the aleatory variability. e
increase in available global databases of earthquake records has
made the regional variations in the ground motions become
rather evident. Recent NGAWest2 (e.g., Boore et al., 2014) and
European models (Kuehn and Scherbaum, 2016; Kotha et al.,
2016) have included the regional variations in their median
predictions.  ese variations were essentially identi ed/
accounted in terms of the variation in inelastic attenuation in
their models. Additionally, the near source hazard can be more
in uenced by regional variations in source properties, e.g., fault
rupture kinematics and stress drop (stress parameter). In the
context of seismic hazard analysis, it is also important to study
the regional variation in associated uncertainty along with the
median ground motions.

us, in order to have a robust basis for model selection
and thereby constraining the epistemic uncertainty, additional
research on the regional variation of ground motion and on the
regional variations in physical/seismological characteristics (and
corresponding epistemic uncertainties in the parameterization)
are needed. In this session we welcome studies focused on inves-
tigating regional variation in seismological characteristics such
as in source (stress drop and fault kinematics), attenuation, and
site characteristics. In addition to research in the engineering
seismology and seismic hazard domain, we also encourage sub-
missions related to core seismological/geophysical studies that
can provide useful guidance to ground motion model develop-
ment. e subsequent step (a er selection of ground motion
models) is to adjust the ground motions to account for regional
variations.  us studies involving strategies/methods for physi-

cally consistent adjustment of median ground motion and alea-
tory uncertainties are also encouraged for the submission.

References:

Boore, D. M., Stewart, J. P, Seyhan, E., and Atkinson, G. M. (2014).
NGA-West2 Equations for Predicting PGA, PGV, and 5% Damped
PSA for Shallow Crustal Earthquakes. Earthquake Spectra, 30 (3),
1057-1085.

Kotha, S. R., Bindi, D., and Cotton, F. (2016). Partially non-ergodic
region speci ¢ GMPE for Europe and Middle-East. Bulletin of
Earthquake Engineering , 14, 1245-1262.

Kuehn, N., and Scherbaum, F. (2016). A partially non-ergodic ground-
motion prediction equation for Europe and the Middle East.
Bulletin of Earthquake Engineering, 14(10), 2629-2641.

Session Chairs: Sanjay Bora (bora@gfz-potsdam.deAdrian
Rodriguez-Marek (adrianrm@vt.edy Marco Pagani (marco.
pagani@globalquakemodel.jrg

Scaling and Empirical Relationships of Moderate
to Large Earthquakes: Re-scaling or Re-thinking?

Magnitude versus rupture size is a key point in many seismo-
logical elds, and in seismic hazard assessment in particular.

Despite the e orts spent by the international community
on this topic, the basic dataset for deriving empirical relation-
ships or confronting theoretical models gathers few hundreds
of events, and the homogeneity in the measure (of energy
release and fault/rupture size) is not always guaranteed.

In particular, moderate earthquakes are poorly repre-
sented in those relationships. e session aims at debating: 1)
the structure and upgrading mechanisms of a repository for the
collection of certi ed data; 2) the contribution of new technol-
ogies (e.g., INSAR data) to acquire data; 3) the lessons learned
in case studies, about generalisation or regionalisation of mag-
nitude versus size relationships.

Session Chairs: Laura Peruzza (lperuzza@inogs.)t P.
Martin Mai (martin.mai@kaust.edu.9a Lucilla Benedetti
(benedetti@cerege.jr

Seismology Software Tools That Improve What
We Do and How We Do It

In today’s world the number of scienti ¢ so ware tools that
exist freely and in the open is staggering. We invite implement-
ers and users alike to present the so ware tools they use, build,
operate, contribute to, and practice with, to share strengths
and improvements that we all can gain from in seismology.
It may be data acquisition tools converging on standards sup-
porting more data across more instrument types (e.g., search
indexes, time series databases, NoSQL), or data analysis tools
with inline visualizations (e.g., IPython notebook, Kibana),
data parsing and processing tools (e.g., ObsPy, R), web services
following common standards for broader and easier data shar-
ing (e.9., GeoJSON, QuakeML), or open source encouraging
broader collaboration (e.g., GitHub, Docker Hub).  ere is
great potential in what so ware tools can help us accomplish.
Share your tools, standards, and best practices that can improve
how we do seismology.
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Session Chairs: Michelle Guy (mguy@usgs.ggy Eric
Martinez (emartinez@usgs.gov

Seismotectonics

is general session brings together a collection of presenta-
tions with the common theme of Seismotectonics.
Session  Chairs:  Rich Briggs and Gavin
(2017prograr@ seismosoc.org).

Hayes

Source Discovery Using Differential Methods:
Applications to Explosion Monitoring

Geophysical techniques for explosion monitoring have
advanced spectacularly in the nearly 60 years since the rst
fully contained underground nuclear test Rainier was con-
ducted in September 1957 in Southern Nevada, and signi -
cantly in the nearly 20 years since the CTBT (Comprehensive
nuclear-Test-Ban Treaty) was signed in September 1996. Many
current seismic techniques use di  erential methods (e.g., ratios,
di erences, cross-correlation, etc.) to signi cantly lower detec-
tion thresholds, obtain unprecedented relative location preci-
sion and determine more accurate source parameter di er-
ences (e.g., magnitude, mechanism, depth, etc.). For spatially
clustered sources (e.g., nuclear test sites, earthquake sequences,
injection wells, etc.) where di erential techniques e ectively
cancel path e ects, they are yielding exciting new insights into
Seismic Source processes.

One area of high interest is North Korea (DPRK—
Democratic People’s Republic of Korea). North Korea is the
only country to have conducted declared nuclear tests in this
century, vein total, two of them in 2016 (as of this writing on
1 October). In this session we seek studies applying di eren-
tial methods to the DPRK and other nuclear explosives testing
sites to explore the advances and challenges of applying these
techniques to improve monitoring capabilities. VWe seek related
studies that apply di erential techniques to other source types
and regions to improve processing and geophysical understand-
ing. We also welcome related studies that explore new datasets,
techniques and analyses to advance explosion monitoring.

Session Chairs: William Walter (walter5@lInl.goy, Joshua
Carmichael (joshuac@lanl.goy Steven Gibbons (steven@
norsar.ng.

SSA-ESC Joint Session on Advances in
Geotechnical Borehole Arrays, Data and Analyses

e design objective of geotechnical borehole arrays is to cap-
ture instrumental observations of the earthquake e ects asso-
ciated with the penultimate event in the region in which the
array is deployed. e broader objective is to capture a suite
of earthquakes covering a range of ground motions and strain
levels that include the e ects of the near-surface geology from
linear through nonlinear behavior.  ese observations are the
empirical case histories that are used to validate the constitu-
tive models in site-speci ¢ ground response analysis, providing

direct in situ evidence of soil nonlinearity and liquefaction.
Geotechnical borehole array data when coupled with nearby
structural arrays provide insights into soil-foundation-struc-
ture interaction.
is session aims to bring together the Engineering,

Seismological, and Geophysical communities and create a plat-
form for discussion and exchange concerning borehole arrays,
data, and applications. We welcome contributions from all
aspects of borehole data analysis, including, but not limited to:
interferometry, material properties in the linear and non-linear
range, liquefaction, site response, ampli cation, and attenu-
ation. We encourage novel and hybrid applications of verti-
cal arrays, including coupled subsurface-and-superstructure
arrays. We also seek to hear from those installing new arrays,
compiling new databases of downhole data, and to discuss new
possibilities for applications.

Session Chairs: Jamison Steidl (steidl@eri.ucsb.edyRamin
Motamed (motamed@unr.eduUmit Dikmen (umit.dikmen@
boun.edu.t), Stefano Parolai (parolai@gfz-potsdam.de

The Subduction Zone Observatory

e Subduction Zone Observatory (SZO) concept is a multi-
disciplinary facility stretching along a signi cant portion of
one or more of the circum-Paci ¢ subduction zones, providing
a comprehensive suite of onshore and o shore observations to
understand the entire subduction zone system.

e success, knowledge, and experience of EarthScope
provides a launching point for the creation of such a facility.

e observatory’s goal is to provide an integrated, interdis-
ciplinary approach, with broad international participation,
to understand subduction zones as complex systems. SZO
research will illuminate the underlying processes that govern
subduction zones at multiple temporal and length scales, from
earthquake rupture to long-term tectonics, and have signi -
cant societal relevance, given the population centers adjacent
to subduction zones are subject to earthquake-, tsunami-, and
volcano-related hazards.

Seismological, geodetic, and tsunami-related investiga-
tions are fundamental to the SZO’s goals. We invite contribu-
tions that address the basic question of what the science targets
of the SZO should be. Furthermore, we encourage contribu-
tions from recent results in subduction zone science and haz-
ards that exemplify the potential advantages of a multidisci-
plinary and international facility.

Session Chairs: Diego Melgar (dmelgar@berkeley.ediu
Lee Liberty (lliberty@boisestate.ed)Je Maguire (jmcguire@
whoi.edy).

Theoretical and Methodological Innovations for
3D/4D Seismic Imaging of Near-surface, Crustal,
and Global Scales

is session will focus on recent theoretical and methodologi-
cal developments of seismic imaging and monitoring (i.e.,
time-resolved imaging) techniques to better understand the
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Earth’s structure on various scales. In previous years, imag-
ing techniques have developed rapidly thanks to the advent of
high-density networks, new modeling techniques, and unprec-
edented computation capacities.  is includes, for example,
seismic noise surface wave tomography, accurate estimation of
source locations of microseismic events, and full-wave inversion
with active/passive sources. However, signi cant problems,
both well-known and lesser-known, remain.  ese include
model resolution, uncertainty, reproducibility, nonlinearity,
and non-uniqueness.

We invite novel approaches for solving common practi-
cal problems for 3D/4D imaging. To this regard, we welcome
innovations and advances in physics-based imaging, 3D/4D
tomography, waveform tomography, new migration tech-
niques, advanced signal processing, multi-component seismic
noise correlations, monitoring and locating of velocity changes,
and joint inversion of multiple geophysical observations.
Presentations of ideas to overcome e ects of structure out-
side the modeled region, uneven ray coverage, and limitation
of resolution will be also included in this session. Studies that
compare real-Earth results obtained using di erent methods,
and assess repeatability, are particularly encouraged as well as
methods to establish best practice for the proper implementa-
tion of synthetic reconstruction tests.

Session Chairs: Marco Pilz (marco.pilz@sed.ethz.¢hNori
Nakata (nnakata@ou.edy

Theoretical and Practical Advances in Ambient
Noise and Coda Studies

e past decade has featured numerous advances in passive
imaging using ambient noise and multiply scattered seismic
coda from earthquakes or other sources. e inherent simplic-
ity of many applications has generated a swath of mainstream
tools and applications now being used over all frequency-
wavenumber scales. With the advent of large-N networks and
emerging opportunities for scattered and 4D seismological
imaging, we seek contributions on re ning our use of large
datasets and diverse uses and applications related to further
extracting accurate Green’s functions and physical parameters
using seismic interferometry.

Session Chairs: Julien Chaput (jchaput82@gmail.coly
Hsin-Hua Huang (abuzah3@gmail.cojn

To Tweet or Not To Tweet: Effective Use of Social
Media for Citizen Science and Science
Communication

e advent of social media has changed the way that people
around the world communicate with one another. Young peo-
ple in particular rely increasingly on social media, including
Facebook and Twitter, rather than conventional news outlets,
to stay abreast of currenta airs. is development poses chal-
lenges as well as opportunities for Earth scientists interested
in science communication to a broad audience. e challenges
associated with the use of Twitter, for example, for serious sci-

ence communication are manifest: “Tweets” are limited to 140
characters, and the free-for-all nature of the Twitter informa-
tion network creates an echo chamber in which the signal-to-
noise ratio can be low. e potential opportunities provided
by social media sites such as Twitter, Facebook, and Instagram
can be less apparent. Yet social media sites like Facebook and
Twitter provide an important opportunity for crowd-sourced
reporting and communication when a natural disaster occurs,
as well as opportunities for broad dissemination of scienti c
results of interest to a broad audience, and a unique ability to
reach teenagers and young adults. Twitter feeds can even be
exploited for gathering of invaluable crowd-sourced data fol-
lowing earthquakes and other natural disasters. For this ses-
sion, which will include introductory tutorials for social media
newbies, we invite abstracts focused on the use of social media
for both scienti ¢ research and science communication.

Session Chairs: Susan Hough (hough@usgs.ggy Julian
Lozos (julian.lozos@csun.edy Christine Goulet (cgoulet@
usc.ed)), Paul Earle (pearle@usgs.gdv

Toppled and Rotated Objects in Recent, Historic,
and Prehistoric Earthquakes

e main purpose of the session is to bring together researchers
with diverse backgrounds (e.g., seismology, engineering, his-
tory, heritage conservation) who are interested in the behavior
of objects, monuments, or simple structures during earthquakes
and the stories which deformed, rotated or toppled objects can
tell. e session will cover all aspects of toppled or rotated
objects or simple structures which have su ered heavy defor-
mation or damage during earthquakes. Topics will include: (2)
observations, (2) documentation, (3) model building, (4) resto-
ration, (5) mapping, and (6) correlation with geology.

Recent earthquake research has postulated correlation
between the reaction of objects (monuments, columns, tomb-
stones, etc.) and the seismic source in addition to local e ects
due to geological site conditions. As the laws of physics are time
invariant, knowledge gained in reconnaissance surveys from
well-studied instrumental earthquakes can reveal informa-
tion about ground motions during historical and prehistorical
earthquakes. Particular interest will be directed to man-made
structures; however, due to similarities of the techniques used
to study precariously balanced rocks and speleothems, contri-
butions from these elds are also welcome.

Session Chairs: Klaus-G. Hinzen (hinzen@uni-koeln.dg
Rasool Anooshehpoor (Rasool.Anooshehpoor@nrc.gov

Understanding and Modeling Ground Motions and
Seismic Hazard from Induced Earthquakes

Performing a Probabilistic Seismic Hazard Analysis (PSHA)
for induced seismicity is very di cult because we have nei-
ther a complete understanding of the genesis and recurrence
of induced earthquakes nor a comprehensive model for the
ground motion excited by them. Whether there is a funda-
mental physical di erence between natural and induced events
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is still an open question, and how any potential di erence
manifest themselves in the ground motion is of great interest.
Furthermore, the level of seismic activity may be dependent on
human activity, complicating any hazard analysis. \We seek con-
tributions that will help establish the modeling input param-
eters that are critical for the analysis, including controls on
both seismic activity and ground motion, the building blocks
of aPSHA. For earthquake activity, this may include including
declustering earthquake catalogs or determining rates, hypo-
centers, or maximum magnitudes. By combining information
on the state of stress, hydrologic properties of injection forma-
tions and the basement, and the locations and orientations of
faults with injection data, we have the possibility of building
predictive models that anticipate the seismic potential of an
area based on its past history. On the ground motion side, we
encourage contributions related to understanding if ground
motion from induced events is similar or di erent to existing
models, or how ground motion scales at very close distances
to these shallow events. is could include testing of existing
GMPEs, development of new empirical or simulation-based
GMPEs, or understanding of the source, path, or site con-
trols on observed ground motion. We encourage submissions
regarding the phsysical parameters controling ground motion
genesis (such as stress drop or depth) or propagation (attenua-
tion or other path e ects). In particular, resolving if these stress
drop of these events is similar or very di erent from that of
other tectonic environments is of great interest. Addressing the
trade o s in stress drop and hypocentral depth is also of great
interest. We especially encourage novel, creative, and groun-
breaking presentations on concepts that contribute to advanc-
ing next-generation induced earthquake PSHA models.
Session Chairs: Annemarie Baltay (abaltay@usgs.ggy
Daniel McNamara (mcnamara@usgs.gpvEric  ompson

(emthompson@usgs.ghv Mark Petersen (mpetersen@usgs.

gov).

Varied Modes of Fault Slip and their
Interactions  Slow Earthquakes, Creep to
Mega Quakes

Faults show a diverse mode of slips—from slow earthquakes,
shallow creep to supershear rupture and damaging fast mega-
thrust earthquakes. Slow earthquakes appear to play an impor-
tant role in the seismic cycles of major faults. ey typically
occur at the edges of the seismogenic zone, and radiate seismic
energy in the form of tremor, low and very low frequency earth-
guakes. Slow slips are 0 en inferred to be the driving mecha-
nism of migrating swarms of regular fast micro-earthquakes.
Regular earthquakes including large damaging megathrust
guakes, on the other hand, seem to show di erent source char-
acteristics. How these di erent modes of fault slip operate and
interact remains an enigma. In addition, frictional properties
that control these modes are poorly understood. We invite

abstracts on the diverse behavior of fault slip including but not
limited to slow slip, tremor, low and very low frequency earth-
quakes, aseismic slip, fault creep, and fast megathrust earth-
quakes. Multidisciplinary studies incorporating observations
and modeling focusing on the mechanism and interactions of
di erent modes of fault slip are encouraged.

Session Chair: Abhijit Ghosh (aghosh.earth@gmail.com

Veri cation and Validation of Earthquake
Occurrence and Hazard Forecasts

Earthquake occurrence, hazard forecasts (hazard maps), and
nowcasts have long lagged behind similar applications, such as
weather, economic, or population forecasts and nowcasts, in
addressing issues of veri cation and validation. Validation asks
how well the algorithm used to produce the forecast imple-
ments the conceptual model (“have we built the model right?”).
Veri cation asks how well the model forecasts the observations
that actually occur (“have we built the right model?”). In recent
years, this situation has been changing, in part via adopting
ideas from other forecasting applications. We invite papers
dealing with issues such as de ning forecast goals, improv-
ing forecasts with new data or methodology, testing forecasts
against observations, assessing forecast uncertainties, and bet-
ter using forecasts for hazard mitigation.
Session Chairs: Seth Stein (seth@earth.northwestern.

edu), John Rundle (john.b.rundle@gmail.cop Mark Petersen
(mpetersen@usgs.ghv

The Mw7.8 Kaikoura Earthquake

e Mw7.8 Kaikoura Earthquake of 13 November 2016 was
the largest on-land earthquake to a ect New Zealand in
recorded history. It is the fourth earthquake larger than M7
to occur in New Zealand over the last seven years, equating
to much higher rates than the background and suggesting
the possibility of strong temporal clustering. e earthquake
occurred in a region of complex tectonics in which the domi-
nant accommodation of plate convergence transitions between
subduction to the north and continental strike-slip to the
south. e event was geometrically complex, with numerous
mapped surface ruptures and surface displacements of over
10 meters. e earthquake produced a tsunami with recorded
tide-gauge measurements over two meters. Notably, the event
also triggered numerous slow-slip events on the subduction sys-
tem to the north of the earthquake. In this session, we invite
contributions covering all aspects of this earthquake including
but not limited to studies of clustering and triggering, source
processes, slow slip processes, and statistical characterization of
the sequence.

Session  Chairs:  Bill Fry (b.fry@gns.cri.ny, Matt
Gerstenberger (m.gerstenberger@gns.crijz
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Overview of Technical Program

ORAL SESSIONS

Tuesday, 18 April

Time PlazaD PlazaE PlazaF
8:30—9:45am | Paleoseismology of Subduction Forecasting A ershock Sequences | Earthquake Source Parameters:
10:45 am—noon | Earthquake Cycles in the Real World eory, Observations and

Interpretations

2:15-3:30 pm e Subduction Zone Observatory | Advances in Earthquake
Early Warning

4:30-5:45 pm To Tweet or Not To Tweet:
E ective Use of Social Media
for Citizen Science and Science
Communication

5:45—6:30 pm Pint and a Poster

6:30—7:30 pm Ignite Talks Plenary

7:30—9:00 pm | Student Reception and Early Career Reception

Wednesday, 19 April

Time

Plaza D

Plaza E

Plaza F

8:30-9:45 am

10:45 am—noon

Fine Scale Structure of the Crust
and Upper Mantle

Observations and Mechanisms
of Anthropogenically
Induced Seismicity

Source Discovery Using
Di erential Methods: Applications
to Explosion Monitoring

1:30-2:45 pm Assessment and Management of e Mw?7.8 Kaikoura Earthquake
Hazards from Seismicity Induced
by Hydraulic Fracturing
3:45-5:00 pm Recent Advances in
Earthquake Triggering and
A ershock Forecasting
5:00-5:45 pm Pint and a Poster
5:45—-6:45 pm Joyner Lecture
6:45-8:00 pm | Reception
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Governor's Square 14

Governor's Square 15

Governor's Square 16

Governor's Square 12

Numerical Modeling of
Earthquake Ground Motion,
Rupture Dynamics and
Seismic Wave Propagation

Varied Modes of Fault Slip
and their Interactions—
Slow Earthquakes, Creep to
Mega Quakes

Computational Infrastructure
and Data for Enhancing
Earthquake Science

Novel Approaches to
Understanding Active
Volcanoes

Integrated and Geophysical
Investigations for Site

Characterization of Critical
Facilities and Infrastructure

Earthquake Interaction and
Triggering: From Near Field
to Far Field, From Natural
to Induced

Seismology So ware Tools
at Improve What We Do
and How We Do It

Closing the Gap between
Laboratory-based Damping
Models and Observed
Attenuation of Seismic Waves
in the Field

Geoacoustics: Infrasound and
Beyond

eoretical and Practical
Advances in Ambient Noise
and Coda Studies

Pint and a Poster

Ignite Talks Plenary

Student Reception and Early Career Reception

Governor's Square 14

Governor’s Square 15

Governor's Square 16

Governor's Square 12

Regional Variations in
Seismological Characteristics:
Implications for Seismic
Hazard Analysis

From Field Site to Data
Center: Network Innovations
for Earthquake Early Warning

Machine Learning and its
Application to Earthquake
and Explosion Signal Analysis

Earthquake Rapid Response

Overcoming Challenges in
Seismic Risk Communication

Earthquake Impacts on
the Natural and Built
Environment

Recent Innovations in
Geophone Array Seismology

SSA-ESC Joint Session on
Advances in Geotechnical
Borehole Arrays, Data
and Analyses

Scaling and Empirical
Relationships of Moderate to
Large Earthquakes: Re-scaling
or Re-thinking?

Estimating Earthquake
Hazard from Geodetic Data

Pint and a Poster

Joyner Lecture

Reception
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Thursday, 20 April

Time Plaza D PlazaE Plaza F
8:30-9:45am | Earthquake Complexities Understanding and Modeling e Future of Past Earthquakes
Revealed by Kinematic and Ground Motions and Seismic

Dynamic Modeling and Multiple | Hazard from Induced Earthquakes
Geophysical Data Sets

10:45 am—noon

1:30-2:45pm | Characterization of the Stress Recent Moderate Oklahoma Earthquake Geology and
Field and Focal Mechanisms for Earthquakes: Widely Felt and Paleoseismic Studies of the
Earthquake Source Physics and O en Damaging Intermountain West: New
Fault Mechanics Methods and Findings on Seismic
Hazard Characterization of Low
Slip Rate Faults
4:00-5:15 pm Induced Seismicity— Seismotectonics
e European Perspective
POSTER SESSIONS
Tuesday » Earthquake Source Parameters:  eory, Observations and Interpretations
18 April « Integrated and Geophysical Investigations for Site Characterization of Critical Facilities and Infrastructure
e e Subduction Zone Observatory
< Numerical Modeling of Earthquake Ground Motion, Rupture Dynamics and Seismic Wave Propagation
» Forecasting A ershock Sequences in the Real World
« Paleoseismology of Subduction Earthquake Cycles
e Computational Infrastructure and Data for Enhancing Earthquake Science
= Novel Approaches to Understanding Active Volcanoes
e Geoacoustics: Infrasound and Beyond
e Earthquake Interaction and Triggering: From Near Field to Far Field, From Natural to Induced
e Advances in Earthquake Early Warning
» Varied Modes of Fault Slip and their Interactions—Slow Earthquakes, Creep to Mega Quakes
» Seismology So ware Tools  at Improve What We Do and How We Do It
e To Tweet or Not To Tweet: E ective Use of Social Media for Citizen Science and Science Communication
e Closing the Gap between Laboratory-based Damping Models and Observed Attenuation of Seismic Waves in
the Field
e eoretical and Practical Advances in Ambient Noise and Coda Studies
Wednesday e« Fine Scale Structure of the Crust and Upper Mantle
19 April » Source Discovery Using Di erential Methods: Applications to Explosion Monitoring
e Observations and Mechanisms of Anthropogenically Induced Seismicity
e Assessment and Management of Hazards from Seismicity Induced by Hydraulic Fracturing
e Recent Innovations in Geophone Array Seismology
e Regional Variations in Seismological Characteristics: Implications for Seismic Hazard Analysis
e Estimating Earthquake Hazard from Geodetic Data
e e Mw7.8 Kaikoura Earthquake
e Recent Advances in Earthquake Triggering and A ershock Forecasting
e Earthquake Impacts on the Natural and Built Environment

Earthquake Rapid Response
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Governor's Square 14

Governor’s Square 15

Governor's Square 16

Governor's Square 12

Veri cation and Validation of
Earthquake Occurrence and
Hazard Forecasts

Advances in Seismic

Full Waveform

Modeling, Inversion and
eir Applications

Recent Advances in Very
Broadband Seismology

eoretical and
Methodological Innovations
for 3D/4D Seismic Imaging
of Near-surface, Crustal, and
Global Scales

Earthquakes and Tsunamis

PSHA Source Modeling:
Approaches, Uncertainty
and Performance

Intraplate Earthquakes:
Central and Eastern North
America and Worldwide

Toppled and Rotated Objects
in Recent, Historic, and
Prehistoric Earthquakes

Emerging Opportunities in
Planetary Seismology

Fault Mechanics and
Rupture Characteristics from
Surface Deformation

Importance of Long-Period
Ground Motions in Seismic
Design of Structures

Poster Sessions (continued)

Wednesday
19 April
(continued)

SSA-ESC Joint Session on Advances in Geotechnical Borehole Arrays, Data and Analyses
Overcoming Challenges in Seismic Risk Communication

From Field Site to Data Center: Network Innovations for Earthquake Early Warning

Scaling and Empirical Relationships of Moderate to Large Earthquakes: Re-scaling or Re-thinking?
Machine Learning and its Application to Earthquake and Explosion Signal Analysis

Ground Motions and GMPEs

Recent Moderate Oklahoma Earthquakes: Widely Feltand O en Damaging
e European Perspective
Understanding and Modeling Ground Motions and Seismic Hazard from Induced Earthquakes
e Future of Past Earthquakes
Earthquake Complexities Revealed by Kinematic and Dynamic Modeling and Multiple Geophysical Data Sets
Earthquakes and Tsunamis

PSHA Source Modeling: Approaches, Uncertainty and Performance
Recent Advances in Very Broadband Seismology
Advances in Seismic Full Waveform Modeling, Inversionand  eir Applications
Characterization of the Stress Field and Focal Mechanisms for Earthquake Source Physics and Fault Mechanics
Intraplate Earthquakes: Central and Eastern North America and Worldwide
eoretical and Methodological Innovations for 3D/4D Seismic Imaging of Near-surface, Crustal, and

Toppled and Rotated Objects in Recent, Historic, and Prehistoric Earthquakes
Fault Mechanics and Rupture Characteristics from Surface Deformation
Importance of Long-Period Ground Motions in Seismic Design of Structures.

ursday .
20 April e Induced Seismicity—
e Seismotectonics
Global Scales

Earthquake Geology and Paleoseismic Studies of the Intermountain West: New Methods and Findings on
Seismic Hazard Characterization of Low Slip Rate Faults

Veri cation and Validation of Earthquake Occurrence and Hazard Forecasts

Emerging Opportunities in Planetary Seismology
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Tuesday, 18 April

Time

8:30 am

8:45 am

9:00 am

9:15am

Program for 2017 SSA Annual Meeting

Presenting author is indicated in bold.

Oral Sessions

PlazaD PlazaE PlazaF Governor's Square 14
Paleoseismology Forecasting A ershock Earthquake Source Numerical Modeling
of Subduction Sequences in the Parameters:  eory, of Earthquake Ground

Earthquake Cycles
Session Chairs; Rob Witter,
lan Shennan (see page 556).

Real World

Session Chairs: Andrew
Michael, Matt Gerstenberger,
Warner Marzocchi (see page
545).

Observations and
Interpretations

Session Chairs: Vaclav
Vavrycuk, Grzegorz Kwiatek,
German Prieto (see page
542).

Motion, Rupture Dynamics
and Seismic Wave
Propagation

Session Chairs: Peter Moczo,
Steven Day, Jozef Kristek (see
page 553).

Invited: Implications of
the Kaikoura Earthquake
on Hikurangi Subduction
Seismogenesis, New
Zealand: Insights from
Paleoseismology. Berryman,
K., Clark, K., Cochran, U.,
Van Dissen, R., Langridge,
R., Little, T., Litch eld, N.,
Villamor, P., Hamling, I.,
Wallace, L., Bannister, S.

Forecasting A ershocks

and the Complexity of
Implementing Simple Models.
Michael, A. J., Field, E. H.,
Hardebeck, J. L., Llenos, A.
L., Page, M. T., van der Elst,
N., Jeria, C., Singhal, S.,
Chen, D.

Invited: A New Strategy
for Earthquake Focal
Mechanisms Using
Waveform-Correlation-
Derived Relative Polarities
and Cluster Analysis:
Application to a Fluid-Driven
Earthquake Swarm. Shelly,
D. R., Hardebeck, J. L.,
Ellsworth, W. L., Hill, D. P.

Broadband Synthetic
Seismograms for Magnitude 9
Earthquakes on the Cascadia
Megathrust Derived From 3D
Finite-Di erence Simulations
and Stochastic Synthetics.
Frankel, A., Wirth, E.,
Vidale, J., Stephenson, W.,
Mara , N.

Invited: e Application of
Diatoms to Reconstruct the
History of Subduction Zone
Earthquakes and Tsunamis.
Dura, T., Hemphill-Haley,
E., Sawai, Y., Horton, B. P.

A Prototype Operational
Earthquake Loss Model

for California Based on
UCERF3-ETAS — A First
Look at Valuation. Field, E.
H., Porter, K., Milner, K. R.

Invited: Ambient Noise
Moment Tensor (ANMT)
Estimation. Dreger, D. S.,
Lindsey, N.

Various Modes of Rupture
Directivity as Inferred from
Joint Source Inversions and
Ground Motion Simulations.
Koketsu, K., Kobayashi, H.,
Miyake, H.

Invited: Limits of
Coastal Evidence for Large
Subduction Earthquakes:
How Big is Still Too Small
to Detect?. Briggs, R. W.,
Barnhart, W. D.

Characterizing the
Triggering Susceptibility of
Characteristic Faults. Page,
M. T., van der Elst, N. J.,
Shaw, B. E.

Estimating Moment Tensors
Using Virtual Seismometers.
Morency, C., Matzel, E. M.

A Blind Test of the Local-
Scale Adjoint Tomography.
Kubina, F., Michlik, F.,
Moczo, P., Kristek, J.,
Stripajova, S.

Invited: Student:
Sedimentary Records from
Lakes: How ey Can Help
Improve Our Understanding
of Subduction Earthquake
Cyclesin Alaska. Praet, N.,
Moernaut, J., Van Daele, M.,
Haeussler, P. J., De Batist, M.

Operational Earthquake
Forecasting of A ershocks
for New England. Ebel, J.
E., Fadugba, O., Moulis, A.,
Dahal, N.R.,Ka a, A.L.

Analysis of the 2016 Seismic
Sequence in Central Italy.
Braun, T., Cesca, S., Grigoli,
F., Kriegerowski, M., Lopez
Comino, J. A,, Dahm, T.

Validation of a 3D Geological
Model for the Numerical
Simulation of Earthquake
Ground Motion in Emilia
(Italy). Klin, P., Laurenzano,
G.,Romano, M. A, Priolo,
E., Martelli, L.
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Tuesday, 18 April (continued)

Time

8:30 am

8:45 am

9:00 am

9:15am

Governor's Square 15

Governor's Square 16

Governor's Square 12

Varied Modes of Fault Slip and their
Interactions—Slow Earthquakes,
Creep to Mega Quakes

Session Chair: Abhijit Ghosh (see page
563).

Computational Infrastructure
and Data for Enhancing
Earthquake Science

Session Chairs: Lisa Grant Ludwig,
Andrea Donnellan (see page 538).

Novel Approaches to Understanding
Active Volcanoes

Session Chairs: Ninfa Bennington,
Stephen McNutt, Jeremy Pesicek,
Richard Aster, Matthew Haney (see
page 551).

Invited: Interaction between Slow
and Fast Slips in the Japan Trench:
Prospect from Near Field Ocean
Bottom Seismic and Geodetic
Observations. Ito, Y., Katakami, S.,
Ohta, K., Uemura, M., Muramoto, T.,
Garcia, E. S. M.

Invited: Science Gateways for
Enhancing Earthquake Science. Pierce,
M. E., Wang, J., Dhumal, H., Marru, S.,
Donnellan, A.

Invited: Volcanic Tremor and Plume
Height Hysteresis from the March

2016 Eruption of Pavlof Volcano,
Alaska. Fee, D., Haney, M. M., Matoza,
R.S., Van Eaton, A. R., Cervelli, P,
Schneider, D. J., lezzi, A. M.

Aleutian Array of Arrays (A-Cubed):
Simultaneous Imaging of Continuous
Activity of Slow Earthquakes and
Volcanic System in the Aleutian Islands.
Ghosh, A, Li, B.

Invited: eSCEC So ware
Ecosystem for Enhancing Earthquake
System Science Research. Maechling,
P.J., Bielak, J., Callaghan, S., Cui, Y.,
Field, E., Gill, D., Goulet, C. A., Graves,
R.,Jordan, T. H., Milner, K., Olsen, K.,
Taborda, R., Shaw, J., Silva, F.

Ground-Coupled Air Waves at Pavlof
Volcano, Alaska During the 2007
Eruptionand eir Potential for
Eruption Monitoring. Smith, C. M.,
McNutt, S.R., ompson, G.

Seismic Coupling of Fast and Slow
Ruptures on a 760 mm Laboratory
Fault. McLaskey, G. C., Yamashita, F.

Invited: CIG Community Standards
and Best Practices for Scienti ¢
So ware. Hwang, L. J., Kellogg, L. H.

Detecting Magmatic Activity over
Multiple Volcanic Eruption Cycles
via Ambient Noise Interferometry: A
Study of Veniaminof Volcano, Alaska.
Bennington, N. L., Haney, M. M.

Student: Very Low Frequency
Earthquakes (VLFEs) in Cascadia
during Episodic Tremor and Slip
(ETS) Events and Inter-ETS Period.
Hutchison, A. A., Ghosh, A.

Invited: UNAVCO Computational
Infrastructure Enhancing Earthquake
Science. Miller, M. M., Meertens, C.
M., Mattioli, G. S., Mencin, D. J.

Invited: Seismic Evidence for a Cold
and Hydrated Mantle Wedge beneath
Mount St Helens. Hansen, S. M.,
Schmandt, B., Levander, A., Kiser, E.,
Creager, K. C., Abers, G. A.,, Mann, M.
E., Vidale, J. E.
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Tuesday, 18 April (continued)

Time

9:30 am

9:45 —
10:45am

10:45 am

11:00 am

11:15am

Plaza D PlazaE PlazaF Governor's Square 14
Paleoseismology Forecasting A ershock Earthquake Source Numerical Modeling

of Subduction Sequences in the Parameters... of Earthquake
Earthquake Cycles Real World Ground Motion...
Invited: 3D Simulations of e Time-History of a P-Waveform Inversion for Using CyberShake 3D
Megathrust Earthquakesin | Forecast: e Case Study of | Moment Tensors Using Ground Motion Simulation
Cascadia — Implications of Central Apennines. Segou, | the Principal Component Work ows to Advance
Paleoseismic Evidence for the | M., Mancini, S. Analysis. Vavrycuk, V., Central California PSHA.

Down-Dip Rupture Extent
and Along-Strike Rupture
Variability. Wirth, E. A,
Frankel, A.

Adamova, P.

Callaghan, S. A., Maechling,
P.J., Goulet, C. A., Milner, K.
R., Graves, R. W, Olsen, K.
B., Jordan, T. H.

Posters and Break

Paleoseismology of
Subduction Earthquake
Cycles (continued)

Forecasting A ershock
Sequences in the Real
World (continued)

Earthquake Source
Parameters:  eory,
Observations and
Interpretations (continued)

Numerical Modeling

of Earthquake Ground
Motion, Rupture Dynamics
and Seismic Wave
Propagation (continued)

Recording and Preservation
Sensitivities for Paleoseismic
Data on the Cascadia Margin.
Gold nger, C.

Forecasting the 2016 Bombay
Beach, CA Swarm. Llenos,
A. L. Page, M. T., van der
Elst, N.J.

Invited: Radiated

Energy Enhancement and
Rupture Complexity of
Large Subduction-Zone
Earthquakes. Ye, L., Lay, T.,
Kanamori, H.

Onthe Fastand E cient
Broadband Simulation of
Earthquake Strong-Motion
with Basin Generated
Surface Waves. Halldorsson,
B., Meza-Fajardo, K.,
Papageorgiou, A. S.

Temporal Variability

of Interseismic Strain
Accumulation along
Subduction Megathrusts,
on Timescales of Decades to
Centuries. Meltzner, A. J.,
Philibosian, B., Sieh, K.

Earthquake Forecasting for
the November 2016 Kaikoura,
New Zealand Mw 7.8
Earthquake. Gerstenberger,
M. C., Rhoades, D.,
Christophersen, A., Horspool,
N., Harte, D., Bannister, S.,
Fry, B., Wallace, L.

Student: Another Look
at the Foreshocks of the
1999 Mw 7.1 Hector Mine,
California, Earthquake.
Yoon, C. E., Ellsworth, W.
L., Beroza, G.C.

Student: Salvus: A Flexible
Open-Source Package for
Waveform Modeling and
Inversion from Laboratory
to Global Scales. Afanasiev,
M., Boehm, C., van Driel,
M., Krischer, L., May, D.,
Rietmann, M., Fichtner, A.

e December 25, 2016,
M7.6, Southern Chile
Earthquake and its Relation
to the 1960 Rupture.
Barrientos, S. E., CSN Team

Invited: Challenges

and Successes of
Communicating the M7.8
Kaikoura Earthquake
Operational Earthquake
Forecast. McBride, S. K.,
Gerstenberger, M., Potter,
S., Christophersen, A. M.,
Rhoades, D., Balfour, N.

Complex Spatiotemporal
Evolution of Seismicity

and Source Parameters of

the 2008 Mw 4.9 Mogul
Earthquake Swarm in

Reno, Nevada. Ruhl, C. J.,
Abercrombie, R. E., Smith, K.
D., Zaliapin, 1.

O -Fault Deformation

and Shallow Slip De cit
from Dynamic Rupture
Simulations with Fault Zone
Plasticity. Roten, D., Olsen,
K.B., Day,S. M.
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Tuesday, 18 April (continued)

Time

9:30 am

9:45 —
10:45am

10:45 am

11:00 am

11:15am

Governor's Square 15

Governor's Square 16

Governor's Square 12

Varied Modes of Fault Slip and
their Interactions...

Computational Infrastructure
and Data...

Novel Approaches to Understanding
Active Volcanoes

Invited: Repeating and Triggered
Slow Slip Events in the Near-Trench
Region of the Nankai Trough Detected
by Borehole Observatories. Sa er, D.
M., Araki, E., Kopf, A. J., Wallace, L.
M.

Simulation Based Earthquake
Forecasting with RSQSim. Gilchrist,
J.J.,Jordan, T. H., Dieterich, J. H.,
Richards-Dinger, K. B., Shaw, B. E.

Invited: eiMUSH (imaging
Magma Under mount St. Helens)
Project. Creager, K. C., Ulberg, C. W.,,
Vidale, J. E., Meng, X., Han, J., Abers,
G. A, Croshie, K., Schultz, A., Bowles-
Martinez, E., Kiser, E., Levander, A.,
Moran, S., Denlinger,R.,  elen, W,
Sisson, T., Blatter, D., Clynne, M.,
Peacock, J., Bedrosian, P., Bachmann
0., Wanke, M., Hansen, S., Schmandt,
B., Hill,G.J.

Posters and Break

Varied Modes of Fault Slip and their
Interactions—Slow Earthquakes,
Creep to Mega Quakes (continued)

Computational Infrastructure and
Data for Enhancing Earthquake
Science (continued)

Novel Approaches to Understanding
Active Volcanoes (continued)

Large Earthquakes and Creeping Faults.
Harris, R. A.

Student: Collaboratory for
Interseismic Simulation and Modeling
(CISM). Milner, K. R., Jordan, T.

H., Gilchrist, J. J., Goulet, C. A,
Maechling, P.J., Richards-Dinger, K. B.,
Dieterich, J. H., Field, E. H.

Revisiting Seismicity Prior and during
Cotopaxi’s 2015 Eruptive Activity,
Ecuador. Ruiz, M. C., Hernandez, S.,
Viracucha, E. G., Pacheco, D., Mothes,
P.A.

Invited: Late-Interseismic State of the
Alpine Fault and the Australia—Paci ¢
Plate Boundary in the Central South
Island, New Zealand — Constraints
from Scienti c¢ Drilling, Low-Frequency
Earthquakes, and Microseismicity.
Townend, J., Deep Fault Drilling
Project (DFDP) Science Team

So warevs. Data: e FORCEL1l
Citation Principles. Hwang, L. J., Katz,
D.S., Kellogg, L. H., Niemeyer, K. E.,
FORCE11 So ware Citation Working
Group

e Use of Low-Amplitude Non
Harmonic Tremor to Estimate Long-
Term Gas Emission at Pacaya Volcano.
Waite, G. P., Lanza, F.

Systematic Search for Repeating
Earthquakes in New Zealand. Peng, Z.,
Fry, B., Wallace, L., Yao, D.

Using GPU Clusters to Detect Millions
of Small Earthquakes in Southern
California with Template Matching.
Ross, Z. E., Hauksson, E., Maechling,
P., Beroza, G. C.

Magma Migration at Active Volcanoes
in the North Kivu Region Tracked
Using Seismic Techniques and Space-
Based Sulfur Dioxide Emission
Estimates. Barriére, J., Oth, A,
N., d’Oreye, N., Kervyn, F.

eys,
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Tuesday, 18 April (continued)

Time

11:30 am

11:45am

Noon—
2:15pm

2:15pm

2:30 pm

Plaza D PlazaE PlazaF Governor's Square 14
Paleoseismology Forecasting A ershock Earthquake Source Numerical Modeling
of Subduction Sequences in the Parameters... of Earthquake
Earthquake Cycles Real World Ground Motion...
Paleoseismology of Large Operational Earthquake Seismic Source Parameters of | EDGE: Extreme-Scale

Earthquakes Resulting from
Continental Subduction
along the Himalayan Frontal
rust of Nepal. Wesnousky,
S. G., Kumahara, Y.,
Chamlagain, D., Pierce, 1. K.,
Angster, S., Reedy, T.

Forecasting Six Years into
the Canterbury Sequence:
Lessons for Initial and
Ongoing Communications.
Wein, A. M., Becker, J.,
McBride, S., Potter, S.

the Induced Seismicity at the
Geysers Geothermal Area,
California, by a Generalized
Inversion Approach. Picozzi,
M., Oth, A, Parolai, S.,
Bindi, D., De Landro, G.,
Amoroso, O., Emolo, A.

Discontinuous Galerkin
Environment. Breuer, A.,
Heinecke, A., Cui, Y.

Possible Sedimentary
Evidence for
Paleoearthquakes and

the 2016 November M

7.8 Kaikoura Earthquake
along the Hikurangi
Subduction Zone. Barnes,
P.M.B,, Orpin,A.R. O,
Howarth, J. H., Patton, J.
R.P., Lamarche, G.L.,R/V
Tangaroa Shipboard Science
Team

Invited: Japanese New
Guidelines for the Seismic
Forecast Informationa er
Big Earthquakes. Kamaya,
N., Hashimoto, T.

Source Parameters for Events
in the Central and Eastern
United States. Pasyanos, M.
E., Gok, R.,Barno, J. G.

Toward Exascale Seismic
Simulations with SW4.
Petersson, N. A., Sjogreen,
B., Rodgers, A. J.

Lunch
e Subduction Zone Advances in Earthquake Earthquake Source Integrated and Geophysical
Observatory Early Warning Parameters:  eory, Investigations for Site

Session Chairs: Diego Melgar,
Lee Liberty, Je Maguire. (see
page 559).

Session Chairs: Elizabeth
Cochran, Angela Chung,
Douglas Given (see page
535).

Observations and
Interpretations
(continued)

Characterization of
Critical Facilities and
Infrastructure

Session Chairs: Jamey Turner,
Je rey Bachhuber, Osman El
Menchawi, Daniel O’'Connell
(see page 549).

Updateson e Subduction
Zone Observatory Workshop.
McGuire, J. J., Melgar, D.,
Liberty, L. M.

Invited: How “Good” are
Real-Time Ground Motion
Predictions from Earthquake
Early Warning Systems?
Meier, M. A. M.

Invited: Earthquake
Stress Drop: Source

Scaling, Uncertainties,

and Complexity of Small
Earthquakes. Abercrombie,
R.E.

Invited: Measurement- and
Proxy-Based VS30 Estimates.
Yong, A.

Invited: Student: Crustal
Deformation Following Great
Subduction Earthquakes
Controlled by Mantle
Rheology and Earthquake
Magnitude. Sun, T. S.,
Wang, K. W, He, J. H.

e E ect of Ground-Motion
Variability on the Accuracy of
Earthquake Early Warning.
Minson, S. E., Baltay, A. S.,
Meier, M. A, Hanks, T.C.,
Cochran, E. S.

Improving Earthquake
Source Parameters Estimation
with Adaptive Window
Spectral Analysis. Prieto, G.
A.

Invited: Direct Evaluation
of S-Wave Ampli cation
Factors from Microtremor
Horizontal-to-Vertical

Ratios: Empirical Corrections
to “Nakamura” Method.
Kawase, H., Nagashima, F.,
Nakano, K., Mori, Y.
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Tuesday, 18 April (continued)

Time

11:30 am

11:45am

Noon—
2:15pm

2:15pm

2:30 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Varied Modes of Fault Slip and
their Interactions...

Computational Infrastructure
and Data...

Novel Approaches to Understanding
Active Volcanoes

Invited: Enhanced Detection of
Earthquake Swarms in Southern
Mexico and Relationships to Slow

Slip. Brudzinski, M. R., Fasola, S.

L., Holtkamp, S. G., Skoumal, R. J.,
Cabral-Cano, E., Arciniega-Ceballos, A.

Using GeoGateway to Explore O -
Fault Deformation along the San
Andreas Fault in the Carrizo Plain,
CA. Grant Ludwig, L., Donnellan, A.,
Parker, J. W.

Student: Magma Imaging with
Seismic Dense Array: A Case Study
from Kra a, Iceland. Kim, D., Brown,
L. D., Arnason, K., Agustsson, K.,
Blanck, H.

Shallow and Deep Creep Events
Observed and Quanti ed Arrays of
Creepmeters and Strainmeters. Bilham,
R., Mencin, D. J., Hodgkinson, K.

Student: Tsunami Early Warning
through Earthquake, Tsunami, and
lonosphere Simulation. Wilson, J. M.,
Rundle, J. B., Donnellan, A., Song, Y.
T., Komjathy, A., Savastano, G.

Invited: Using Dense Geophone
Arrays to Image Subsurface
Hydrothermal Structure in the Upper
Geyser Basin, Yellowstone National
Park. Farrell, J., Lin, F.C., Wu,S. M.,
Smith, R. B., Karplus, M.

Lunch

Earthquake Interaction and
Triggering: From Near Field to Far
Field, From Natural to Induced
Session Chairs: Wenyuan Fan, Andy
Barbour, Xiaowei Chen (see page 540).

Seismology So ware Tools  at
Improve What We Do and How We
Do It

Session Chairs: Michelle Guy, Eric
Martinez (see page 558).

Closing the Gap between Laboratory-
based Damping Models and
Observed Attenuation of Seismic
Waves in the Field

Session Chairs: Albert Kottke, Ashly
Cabas (see page 537).

What Really Triggers Earthquakes?
Segou, M., Parsons, T.

Invited: e ANSS Station
Information System: A Centralized
Station Metadata Repository for
Populating, Managing and Distributing
Seismic Station Metadata. Yu, E.,
Acharya, P., Jaramillo, J., Kientz, S.,
Hauksson, E.

Student: Insights into Small-Strain
Damping from Borehole Array
Recordings. Tao, Y., Rathje, E.

Preparation Phase of a M4.2
Earthquake below the Eastern Sea of
Marmara O shore Istanbul Observed
from GONAF Downhole Recordings.
Bohnho , M., Malin, P. E., Bluemle, F.,
Dresen, G., Ceken, U., Kadirioglu, F. T.,
Kartal, R. F., Yanik, K.

Invited: e Global Earthquake
Model (GEM) Suite of Tools for
Seismic Hazard Modeling. Pagani, M.,
Weatherill, G. A., Garcia, J., Poggi, V.,
Styron, R.

Adjustments to Small-Strain Damping
and Soil Pro le Assumptions to
Improve Site Response Predictions.
Kaklamanos, J., Bradley, B. A.,
Moolacattu, A. N., Picard, B. M.
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Tuesday, 18 April (continued)

Time

2:45pm

3:00 pm

3:15pm

3:30—
4:30 pm

4:30 pm

Plaza D PlazaE PlazaF Governor's Square 14

e Subduction Zone Advances in Earthquake Earthquake Source Integrated and Geophysical
Observatory Early Warning Parameters... Investigations...
Invited: Student: Comparing Operational Self-Similarity of M1 to Invited: State-of-Practice
Ocean Bottom Pressure Performance of the Virtual |8 Earthquakes through of Site Characterization: e

Measurements for
Detecting Vertical Sea oor
Deformation. Cook, M. J.,

Seismologist and FinDer for
Earthquake Early Warning.
Massin, F., Boese, M.,

Ground-Motion Modeling,
and Special Attributes
of Small Magnitude

Role of Seismic Investigation
and Land Management
Policies . D’Amico, S.,

Sasagawa, G. S., Zumberge, | Cauzzi, C. V., Clinton,J.F. | Earthquakes. Baltay, A., Albarello, D.
M. A., Wilcock, W.S. D., Hanks, T. C., Vernon, F. L.

Schmidt, D. A., Roland, E.

Invited: Geometrical G-FAST Earthquake Early | Student: Stress Dropand | Invited: Site

E ects of Megathrust Faults
on Slow Slip Events and
Seismic Ruptures. Liu, Y. J.,
Li,D., Yu, H. Y.

Warning Performance

for Simulated Cascadia
Megathrust Events. Crowell,
B. W., Melgar, D., Schmidt,
D. A, Bodin, P, Vidale, J. E.

Source Scaling of Recent
Earthquake Sequences in the
Central and Eastern United
States. Wu, Q., Chapman,
M. C.

Characterization for Safety-
Related Nuclear Facilities:
ASCE 1 Update. Za r,Z.,
Bachhuber, J. L.

Rupture Segmentation and
Variable Coupling along

the Sunda Megathrust: e
Case from Geodesy for an
Ocean-Bottom Seismometer
Array O shore Sumatra.
Hill, E. M., Meltzner, A. J.,
Lindsey, E. O., Hananto, N.,
Muzli, M., Feng, L., Wei, S.,
Salman, R., Bradley, Sieh, K.,
McGuire, J.

Invited: Fakequakes:
Broadband Simulation for
Hazards. Melgar, D., Ruhl,
C.J, Allen,R. M.

On the Variation of Strong-
Motion Parameters in the
Context of the Speci ¢
Barrier Model. Halldorsson,
B., Papageorgiou, A.
S.,Sonnemann, T.,
Hrafnkelsson, B.

Invited: Update of
Regulatory Guide 1.132.
Wang, W.,, Heeszel, D.

Posters and Break

e Subduction Zone
Observatory (continued)

Advances in Earthquake
Early Warning (continued)

To Tweet or Not To Tweet:

E ective Use of Social Media
for Citizen Science and
Science Communication
Session Chairs: Susan Hough,
Julian Lozos, Christine Goulet,
Paul Earle (see page 563).

Integrated and Geophysical
Investigations for Site
Characterization of
Critical Facilitiesand
Infrastructure (continued)

e Alaska-Aleutian
Megathrust Fault System:
Upper Plate Response to
Plate Boundary Conditions.
Liberty, L. M., Haeussler, P.
H., Ramos, M.

Invited: Earthquake Early
Warning for the West Coast
of the U.S.. Hartog, J. R.

Invited: Social Media in the
Wake of a Quake: A Science
Journalist’s Perspective.
Witze, A.

Inversion of Irregular
Vibroseis Data For 3D
Shallow Velocity Structure.
O’Connell,D.R.H.,
Chen, W. Y., Fernandez, A.,
Travasarou, T.
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Tuesday, 18 April (continued)

Time

2:45pm

3:00 pm

3:15pm

3:30—
4:30 pm

4:30 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Earthquake Interaction
and Triggering...

Seismology So ware Tools  at

Improve What We Do...

Closing the Gap between Laboratory-
based Damping Models...

Modeling Repeating Earthquake
Interactions: Triggering E ect from
Nearby Microseismicity. Chen, K. H.,
Johnson, K., Burgmann, R., Nadeau,
R. M.

Invited: Product Distribution Layer.
Fee, J. M.

Invited: Laboratory-Based
Measurements of Material Damping of
Soil and Rock. Stokoe, K. H.

Regional and Stress Drop E ectson
A ershock Productivity of Large
Megathrust Earthquakes. Wetzler, N.
W., Brodsky, E. E. B., Lay, T. L.

Invited: Libcomcat: Tools for
Automated Earthquake Information
Extraction. Hearne, M. G.

Invited: Seismic Wave Attenuation in
the Shallow Geological Layer: Results
from Di erent Approaches and Open
Issues. Parolai, S.

Invited: Remote Triggering of
Microearthquakes and Deep Tectonic
Tremor in New Zealand Following the
2016 M7.8 Kaikoura Earthquake. Peng,
Z., Fry,B., Chao, K., Meng, X.

Student: Using a Fast Similarity
Search Algorithm to Identify Repeating
Earthquake Sequences. Shakibay
Senobari, N., Funning, G. J.

Invited: Capturing the Source and
Site High Frequency Attenuation
Properties (k0). Bora, S. S., Cotton, F.,
Mayor, J.

Posters and Break

Earthquake Interaction and
Triggering: From Near Field to Far
Field, From Natural to Induced
(continued)

Geoacoustics: Infrasound and Beyond
Session Chairs: Daniel Bowman,
Stephen Arrowsmith, Omar Marcillo
(see page 547).

eoretical and Practical Advances in
Ambient Noise and Coda Studies
Session Chairs: Julien Chaput, Hsin-
Hua Huang (see page 561).

Testing for the ‘Predictability’ of
Dynamically Triggered Earthquakes in
Geysers Geothermal Field. Aiken, C.,
Meng, X., Hardebeck, J.

Student: Quantifying River
Turbulence: New Insights into the
Fluvial Seismo-Acoustic Field. Ronan,
T.J.R., Lees,J. M. L., Mikesell, T. D.
M., Anderson, J. A.

Student: Estimating the E ect of
Non-Di use Noise on Ambient Seismic
Noise Cross-Correlations in Southern
California. Liu, X., Beroza, G.C,,
Nakata, N.
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Tuesday, 18 April (continued)

Time

4:45 pm

5:00 pm

5:15pm

5:30 pm

5:45—
6:30 pm

6:30—7:30
pm

7:30-9:00
pm

PlazaD PlazaE PlazaF Governor's Square 14

e Subduction Zone Advances in Earthquake To Tweet or Not To Tweet... | Integrated and Geophysical
Observatory Early Warning Investigations...
Invited: Plate Boundary Towards an Earthquake and | Invited: USGS Social Advancements in Identifying

Transitions in SZO -

Learning from Processes
at the Mendocino Triple
Junction. Furlong, K. P.

Tsunami Early Warning in
the Caribbean: e Puerto
Rico Case. Huerfano, V. A.,
Vanacore, L., Lopez, A.

Media Strategy. Horvath, S.

R., Other panel participants:
Paul Earle (USGS) and Susan
Hough (USGS)

Subsurface Abandoned Mine
Voids: Integration of Historic
Data, LiDAR, Multi-Method
Surface Seismic, Borehole
Imaging, and Remediation,
Wyoming USA. Turner, J. P.,
O’Connell, D. R. H., Nuttall,
J., Pfei er,J., Steele, L.

Student: De ning the
Temporal Relationship
between A erslip and

A ershocks Using Dense
Seismic and Geodetic
Networks in Nicoya,
Costa Rica. Hobbs, T. E.,
Newman, A. V., Peng, Z.

Rapid Determination of
P-Wave-Based Energy
Magnitude: Insights on
Source Parameter Scaling
of the 2016 Central Italy
Earthquake Sequence.
Picozzi, M., Bindi, D.,
Brondi, P., Di Giacomo, D.,
Parolai, S., Zollo, A.

Invited: Social Media for
Scientists: Why, Where and
How. Bohon, W.

Slip Rate of the Hosgri Fault
Based on the Sedimentary
Record of Plio-Quaternary
Sediments within a Right-
Stepping Extensional Pull-
Apart. McGinnis, R. N.,
Stamatakos, J. A., Morris, A.
P., Ferrill, D. A., Smart, K. J.,
Juckett, M. R.

Invited: ree-Dimensional
Velocity Models from the
iMUSH Active-Source
Seismic Experiment. Kiser,
E., Levander, A., Zelt, C.,
Palomeras, ., Schmandt,

B., Hansen, S., Creager,

K., Ulberg, C., Abers, G.,
Croshie, K., Harder, S.

Triggered Earthquake
During the 2016 Kumamoto
Earthquake (Mw7.0):
Importance of Real-Time
Shake Monitoring for
Earthquake Early Warning.
Hoshiba, M., Ogiso, M.

Invited: To Tweet or

Not To Tweet: Is it Even

a Question? Bossu, R.,
Roussel, F., Fallou, L., Steed,
R., Farras, C., Mazet Roux,
G.

Empirical Characterization of
Extreme Ground Motion at
So -Sediment Sites. Pilz, M.,
Fah, D.

Strategies for Developing
Capacity Building,
Education, and Outreach

in Conjunction with

a Subduction Zone
Observatory. Pulliam, J.,
Charlevoix, D. J., Bartel, B. A.

Invited: Towards Internet
of ings Earthquake Early
Warning: A Pilot Network
in Chile. Brooks, B. A.,
Minson, S. E., Bose, M.,
Ericksen, S., Barrientos, S.,
Baez, J. C., Cochran, E.,
Smith, D. E., Duncan, C.,
Guillemot, C., Murray, J.R.,

Langbein, J. O, Glennie, C. L.

Shaping the Earth, One
Tweet at a Time. Rowan, L.
R. Bartel, B. A.

Constraining Shallow Shear
Wave Velocities Using the
Initial Portion of Local P
Wiaves Recorded at ANSS and
EarthScope Transportable
Array in the CEUS..
Hosseini, M., Somerville, P.
G., Skarlatoudis, A., Bayless,
J, 1o, H.K.

Pint and a Poster

Ignite Talks Plenary

Student Reception and Early Career Reception
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Time

4:45 pm

5:00 pm

5:15pm

5:30 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Earthquake Interaction and
Triggering...

Geoacoustics: Infrasound and Beyond

eoretical and Practical Advances in
Ambient Noise and Coda Studies

Invited: Investigating Earthquake
Stress Release from Triggered Seismicity
in Geothermal and Induced Seismicity
Regions. Velasco, A. A., Alfaro-Diaz,
R.

Invited: Prospects for Enhanced
Infrasound Sensitivity from a
Balloon-Borne Platform. Young,
E.F.,Bowman, D., Arrowsmith, S.
J.,, Boslough, M., Lees, J., Klein, V.,
Abernathy, R., Hargather, M.

Seismic Interferometry at a Large,
Dense Array: Imaging the Source
Physics Experiment. Matzel, E. M.,
Mellors, R. J., Magana-Zook, S.

On the Importance of Surface
Deformation for Understanding Time-
Dependent Seismic Hazard Due to
Fluid-Injection. Shirzaei, M.

Socorro and Wanaka: Balloon Borne
Infrasound Expeditions. Lees, J. M.,
Bowman, D. C.

On the Application of Super-Resolution
Array Processing Methods for
Characterizing Earth’s Short-Period
Seismic Noise Field. Marcillo, O. E.,
Euler, G., Koper, K.

A Physical Mechanism for Earthquake
Dynamic Triggering in Fluid Regions.
Zheng, Y.

ree-Dimensional Local Infrasound
Simulation Capability with In Situ
Atmospheric Measurements. Kim, K.,
Rodgers, A., Seastrand, D.

Short Period Surface-Wave Tomography
in Central and Eastern US. Herrmann,
R.B.,Ammon, C.J, Benz, H. M., Xia,

Y.

What Water Pressure is Needed to
Trigger Earthquakes? Mori, J.

Applying a Revised Attenuation
Versus Distance Stratospheric Wind
Correction to Infrasound Data.
Hertzog, J. T., Brogan, R., Clauter, D.
A.

Using Discrete Wavelet Transforms to
Discriminate Between Noise and Phases
in Seismic Waveforms. Ray, J., Hansen,
C., Forrest, R., Young, C. J.

Pint and a Poster

Ignite Talks Plenary

Student Reception and Early Career Reception
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Tuesday, 18 April (continued)
Poster Sessions

Earthguake Source Parameters:

eory, Observations

and Interpretations (see page 571).

1.

10.

11.

12.

13.

14.

15.

16.

17.

Student: Estimating the Magnitude of Laboratory-
Generated Seismic Events Using a Ball Drop Empirical
Green’s Function (EGF) Method. McLaskey, G. C., Wu,
B.S.

. Student: Multichannel Deconvolution for Earthquake

Apparent Source-Time Functions. Plourde, A. P.,
Bostock, M. G.

Estimating Lg Wave Source Time Functions with
Multiple Green’s Function Events. Gallegos, A. C.,
Xie, J.

Student: Diverse Seismic Signals Associated with
the Sinkhole at Napoleonville Salt Dome, Louisiana.
Nayak, A., Dreger, D. S.

Student: Towards Automated Estimates of Directivity
and Related Source Properties of Small to Moderate
Earthquakes with Second Seismic Moments. Meng, H.,
Ben-Zion, Y., McGuire, J.

Uncertainties in Spectral Models from Empirical Green’s
Function Analyses. Van Houtte, C., Denolle, M.

An Alternate Noise Parameterization for Moment
Tensor Estimation. Baker, B., Stachnik, J.

. Automated Estimation of Rupture Directivity in Small

to Moderate Earthquakes. Ross, Z. E., Ben-Zion, Y.
Seismic Moment Tensor Catalogue for the Central
Mediterranean Area. D’Amico, S.
Student: Constraining Earthquakes Source Properties
Using Depth Phases. Florez, M. A., Prieto, G. A.
Source Inversion Using Regional and Teleseismic Data:
Using a Multi-Objective Optimization to Constrain
the Source of the M5.4 2016 September 12 South Korea
Earthquake.. Letort, J., Guilhem Trilla, A., Ford, S.,
Myers, S. C.

e 2016 Grand Wash, Arizona Earthquake Swarm.
Brumbaugh, D. S.
Source Mechanisms of Induced Earthquakes In e
Geysers Geothermal Reservoir. Yu, C., Vavrycuk, V.,
Admova, P., Kwiatek, G., Bohnho , M.
Investigation of Source Parameters of the Gyeongju
Earthquake Sequence of 2016. Sheen, D. H., Rhee,
H. M.
Source Parameter Validations Using Multiple-Scale
Approaches for Earthquake Sequences in Oklahoma:
Implications for Earthquake Triggering Processes.
Chen, X., Abercrombie, R. E.
Insights into Volcanic Processes in the East Africa Ri
Using Small, Temporary Seismic Networks. Patlan, E.,
Velasco, A. A., Wamalwa, A., Kaip, G.
Student: Analysis of the 30 July 1972 MW 7.6 Sitka
Earthquake A ershock Sequence. Ochoa-Chavez, J.
A., Doser, D.

18.

19.

20.

21

22,

23.

Student: Moderate Sized Events (3 Mw 5.4-5.6)
and A ershock Relocations of the 2016-2017 Nine
Mile Ranch Earthquake Sequence near Hawthorne,
Nevada. Hatch, R. L., Smith, K. D., Abercrombie, R.
E.,Ruhl, C.

Student: Variations in Earthquake Source Properties
along a Developing Transform Plate Boundary. Neely, J.
S., Huang, Y., Furlong, K. P.

A Comparison of Di erent Methods of Calculating
Source Spectra and Stress Drop in Southern California.
Abercrombie, R. E., Shearer, P. M., Trugman, D. T.
Source Spectra and Magnitude Scaling of Induced
Earthquakes in Oklahoma and Kansas. White, 1.,
Withers, K., Moschetti, M., Choy, G.

A Local Magnitude Formula for Western Canada
Sedimentary Basin. Yenier, E.

ML-Mw Magnitude Relationship: Western Alberta
Case Study. Yenier, E., Baturan, D.

Integrated and Geophysical Investigations for
Site Characterization of Critical Facilities and
Infrastructure (see page 576).

24.

25.

26.

27.

28.

29.

30.

31

32.

Fault-Zone Exploration in Highly Urbanized Settings
Using Guided Waves: An Example from the Raymond
Fault, Los Angeles, California. Catchings, R. D.,
Hernandez, J. L., Sickler, R. R., Goldman, M. R., Chan,

J.H., Criley, C.J.
Student: Characterization of Earthquake Site
Ampli cation in Alberta, Canada, for Induced-

Seismicity ShakeMap Applications. Farrugia, J. J.,
Molnar, S. E., Atkinson, G. M.

Estimation of Kappa for Gyeongju Area in South Korea
and Kappa Scaling Factors for NGA-West2 Ground
Motion Prediction Equations. Park, S. J., Lee, J. M.,
Baag, C. E., Choi, H., Noh, M.

Comparing Earthquake-Based P-Wave and Traditional
Array-Based Methods for Obtaining VS30. Herrick, J.,
Hosseini, M., Yong, A.

Student: Shear\Wave Velocity Analysis by Surface
Wave Methods in the Boston Area. Liu, S., Ebel, J. E.,
Urzua, A., Murphy, V.

Student: Comparison of Site Dominant Frequency
from Earthquake and Microseismic Data in California.
Hassani, B., Yong, A., Atkinson, G. M., Feng, T,
Meng, L.

A Dual-Approach Analysis of Lg Wave Site Ampli cation
Using Site Response Ratios. Xie, J., Chen, Y., Gellagos,
A., Hardy, S.

Site Response Assessment in Two Geological Contexts,
France. Cauchie, L., Cushing, E. M., Gelis, C., Froment,
B., Provost, L., Jomard, H.

Detection of Underwater Seismic Sources with T-wave
Signals and Array Analysis. Chang, E. T.
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Tuesday, 18 April (continued)

33.

34.

35.

36.

3r.

38.

39.

40.

41.

42.

43.

44,

45,

Soil E ects in the City of Lorca (SE Spain) and Damage
Distribution of the M 5.2 11 May 2011 Earthquake.
Jimenez, M. J., Albarello, D., Garcia-Fernandez, M.,
Massini, F., Lunedei, E.

Student: On the Bayesian Inference of Shear Wave
Velocity Structure from Horizontal-To-Vertical Spectral
Ratio. Rahpeyma, S., Halldorsson, B., Hrafnkelsson, B.,
Polat, O.

Using Routine Multi-Method Shear\Wave Velocity Data
(Vs30) as a First Approximation of Seismic Hazard
Site Characterization. Odum, J. K., Stephenson, W. J.,
Williams, R. A., Volti, T.

Student: e Role of Non-Invasive Ambient Noise
Analysis in Improving Seismic Microzonation Mapping
in Vancouver, British Columbia, Canada. Jackson, F.
A., Molnar, S. E.

Student: A Study of Vertical to Horizontal Ratio
of Earthquake Components in the Gulf Coast
Region. Haji-Soltani, A., Pezeshk, S., Zandieh, A.,
Malekmohammadi, M.

Student: Estimation of the Site Ampli cation in the
New Madrid Seismic Zone Using Regional and Local
Earthquake Data. Yarahmadi, A., Pezeshk; S.

Results of Six-Degree-of-Freedom Recording at e
Geysers, California: True Backazimuth, Phase Velocity,
and Site Characterization. Malek, J., Brokesova, J.
Reducing Uncertainties in the Estimation of Deep VS
Pro les at the Location of CERI Stations, Using Joint
Inversion of Earthquake Receiver Functions and Site-
Speci ¢ Geophysical Phase Velocity Dispersion Curves.
Hosseini, M., Somerville, P. G., Skarlatoudis, A.,
Bayless, J., io, H. K.

Seismic and Liquefaction Hazard Mapping and Early
Earthquake Warning in West Tennessee. Cramer, C.,
Van Arsdale, R., Arellano, D., Pezeshk, S., Horton, S.,
Bolarinwa, O.

Comparison of Earthquake Damage Patterns and
Shallow-Depth vs Structure across the Napa Valley,
Inferred from Multichannel Analysis of Surface Waves
(MASW) and Multichannel Analysis of Love Waves
(MALW) Modeling of BasinWide Seismic Pro les.
Chan, J. H., Catchings, R. D., Strayer, L. M., Goldman,
M. R., Criley, C.J., Sickler, R. R., Boatwright, J.
Student: Geophysical Investigations for Site
Characterization at Unstable Sea Cli s: Case Study of
Selmun (Malta). D’Amico, S., lannucci, R., Martino, S.,
Paciello, A., Farrugia, D., Galea, P., Panzera, F.
Student: High-Resolution Tomography of Vp, Vs, Vp/
Vs, and Poisson’s Ratios of Quaternary-Active Chabot
Fault of the Hayward Fault Zone. McEvilly, A. T.,
Strayer, L. M., Chan, J. H., Abimbola, A.

Student: Shallow vs Structure of Subsidiary Faults in
the Hayward Fault Zone Inferred from Multichannel
Analysis of Surface Waves (MASW). Richardson, I. S.,
Strayer, L. M., Chan, J. H., McEvilly, A. T.

46. Rayleigh-Wave Phase Velocity (VR40) based VS30
Estimates. Yong, A., Martin, A., Albarello, D.

e Subduction Zone Observatory (see page 591).

47. Live Tsunami Warning System. Hayashi, M., Schirling,
P., Honda, A.

48. Reevaluating the Tsunamigenic Potential of Shallow
Subduction Zones from Probabilistic Megathrust
Earthquake Source Models. Jiang, J., Simons, M.,
Duputel, Z.

49, Slabh2—Updated Subduction Zone Geometries and
Modeling Tools. Moore, G. L., Hayes, G. P., Portner, D.
E., Furtney, M., Flamme, H. E., Hearne, M.

50. Student: Catalog of Near-Shore Seismicity in the
Paci ¢ Northwest from Cascadia Initiative OBS Data.
Stone, 1., Vidale, J.

51. Student: Using Earthquake Body Wave Travel Times
to Explore Upper Plate Structure along the Washington
Forearc. Myers, E. K., Roland, E. C.

52. Student: Cascadia Seismogenic Zone Seismicity as
Detected by the Cascadia Initiative Amphibious Data.
Morton, E. A., Bilek, S. L., Rowe, C. A.

53. High-Resolution 3D Seismic Imaging of Re ectors
above the Subducting Slabs and Slab-Mantle Interaction.
Zheng, Y., Li, L., Li, X., Hu, H.

54, Re ne Fault Geometry with Broadband Waveform
Modeling for Earthquake Source Parameters: Case
Studies in Nepal and Sumatran Subduction Zones. Wei,
S. W., Wang, X., Wu, W. B.

55. Student: Mantle Serpentinization near the Mariana
Trench Constrained by Ocean Bottom Surface Wave
Observations. Cai, C., Wiens, D. A, Lizarralde, D.,
Eimer, M.

56. A Review of the Complex Geometry of Cocos Slab under
North America. Pérez-Campos, X., Clayton, R. W,
Rodriguez-Dominguez, M. A., Valenzuela, R., Husker,
R., lglesias, A., Singh, S. K.

57. Prediction of Ground Motion from Megathrust
Earthquake Using the Ambient Seismic Field. Viens, L.,
Denolle, M., Miyake, H.

Numerical Modeling of Earthquake Ground Motion,
Rupture Dynamics and Seismic Wave Propagation (see
page 584).

58.  ree-Dimensional High-Performance Computing
Simulations of Near-Fault Earthquake Ground Motions
for Engineering Applications: Large Generic Events and
Scenarios in the San Francisco Bay Area. Rodgers, A. J.,
Pitarka, A., Petersson, N. A.

59. Performance of the Source Physics Experiment (SPE)
Geological Framework Velocity Model with Stochastic
Heterogeneity in Modeling SPE-6 Far-Field \Waveforms.
Pitarka, A., Chiang, A., Wagoner, J., Ezzedine, S.,
Vorobiev, O., Walter, W.
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Tuesday, 18 April (continued)

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

Student: Modeling Earthquakes and Source Physics
Experiment Broadband Recordings at Regional
Distances: E ects of Multiple Basins. Dunn, M., Louie,
J., Smith, K. D., Pitarka, A.

Modeling Topographic E ects and Site Response
for Strong Ground Motions at Los Alamos National
Laboratory, New Mexico.. Larmat, C. S., Lee,R. C.
Student: A Vs30-Dependent Sediment Velocity Model
for High-Frequency Simulated Ground Motions in the
Los Angeles Basin. Shi, J., Asimaki, D.

Simulation on Strong Ground Motion of Xiaojiang
Fault Zone. Chen, X. L., Guo, J. P,, Gao, M. T., Li, Z.
C.,Li,T.F

Student: Sedimentary Basin Ampli cation in
the Puget Sound and Willamette Valley Regions:

Observations from Local Earthquakes and 3D
Simulations.  ompson, M., Frankel, A. D., Vidale, J.
E., Wirth, E. A.

Student: Exploring the Implementation of an
Equivalent Linear Method in 3D to Approximate
Nonlinear Response in Regional Ground Motion
Simulation. Khoshnevis, N., Taborda, R.

3D Dynamic Rupture Simulations along the Wasatch
Fault, Utah, Incorporating Rough-Fault Topography.
Withers, K. B., Moschetti, M.

Ground Motion Variability and the Modeling of the
Source of the 2011 Mw 5.2 Lorca Earthquake, SE
Spain. Moratto, L., Sarao, A., Vuan, A., Mucciarelli, M.,
Jimenez, M. J,, Garcia-Fernandez, M.

How to Anticipate Future Earthquake Characteristics
on a Multi-Segmented Fault? A Practical Example of
Dynamic Rupture Modeling to Evaluate the Maximum
Magnitude. Durand, V., Hok, S., Boiselet, A., Bernard,
P., Scotti, O.

e SCEC Broadband Platform: Open-Source So ware
for Strong Ground Motion Simulation and Validation.
Silva, F., Goulet, C. A., Maechling, P. J., Callaghan, S.,
Jordan, T. H.

A Ground-Motion Prediction Equation for California
Constructed Using an Arti cial Neural Network.
Aagaard, B. T.

Accurate and E cient Viscoelastic Finite-Di erence
Simulations in Realistic Media with Material
Discontinuities: e Method and Application to the
Mygdonian Basin. Kristek, J., Moczo, P., Kristekova,
M., Chaljub, E.

Student: Kinematic Rupture Generator Based on 3D
Rough Fault Dynamic Rupture Simulations. Savran, W.
H., Olsen, K. B., Day, S. M.

Student: Multicycle Dynamics of a 3D Strike-Slip
Fault System with Bends. Liu, D., Duan, B.

Student: Earthquake Cycle Simulations with Rate-
and-State Friction and Nonlinear Viscoelasticity.
Allison, K. L., Dunham, E. M.

Forecasting A ershock Sequences in the Real World (see
page 575).

75.

Real-Time Completeness of the USGS ComCat
Earthquake Catalog and Implications for Operational
A ershock Forecasting. Hardebeck, J. L., Llenos, A. L.,
Michael, A. J., Page, M. T., van der Elst, N.

Paleoseismology of Subduction Earthquake Cycles (see
page 587).

76.

77.

78.

79.

80.

Late Holocene Paleoseismology of Shuyak Island, Surface
Deformation and Plate Segmentation within the 1964
Alaska M 9.2 Earthquake Rupture Zone. Shennan, 1.,
Brader, M. D., Barlow, N. L. M., Davies, F. P., Longley,
C., Tunstall, N.

Observations on the Distributions of Modern Benthic
Diatoms to Improve Estimates of Past Coseismic Land-
Level Changes, Humboldt Bay, California. Hemphill-
Haley, E.

Evidence for Great Earthquakes of Variable Rupture
Mode beneath Marshes of the Nehalem Estuary, Central
Cascadia Subduction Zone. Nelson, A. R., Sawai, Y.,
Hawkes, A., Engelhart, S. E., Witter, R. C., Bradley, L.
A., Dura, T., Horton, B. P,, Duross, C. B.

Possible Structural Evidence for Heterogeneous Plate
Couplingand Linkages to Geodesy and Paleoseismology,
Cascadia Margin, USA. Gold nger, C., Kane, T.
Possible Sedimentary Evidence for Paleoearthquakes
along the Northern Lesser Antilles: Preliminary Results
from CASEIS16. Feuillet, N., Beck, C., Cattaneo,
A., Gold nger, C., Guyard, H., Morena, P., Moreno,
E., Patton, J. R., Ratzov, G., Seibert, C., St-Onge, G.,
Woerther, P., Beauvais, Q., Bénatre, G., Bieber, A,
Bouchet, O., Caron, B., Caron, M., Casse, M., Cavailhes,
Del Manzo, G., Deschamps, C. E., Desiage, P. A., Duboc,
Q., Fauguembergue, K., Ferrand, A., Hausmann, R.,
Jacques, E., Johannes, L., Laurencin, M., Leclerc, F.,
Leclerc, P., Monteil, C., Saurel, J. M.

Computational Infrastructure and Data for Enhancing
Earthquake Science (see page 568).

81.

82.

83.

84.

UCVM: From Supercomputers to Laptops, Querying
and Visualizing 3D Seismic Velocity Models. Gill, D. J.,
Maechling, P. J., Jordan, T. H., Shaw, J. H., Plesch, A.,
Lee, E., Chen, P., Goulet, C. A., Taborda, R., Olsen, K.
B., Callaghan, S.

Student: Testing the Density of Seismic Networks
with ShakeMap. Hu, Z., Olsen, K. B.

Web-Based Database of Active and Passive Surface Wave
Investigation Results for Site Classi cation. Hayashi, K.
Student: A Detailed Automatic Seismicity Catalog
(1998-2015) for the San Jacinto Fault Zone Region.
White, M., Ross, Z. E., Vernon, F. L., Ben-Zion, Y.
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Tuesday, 18 April (continued)

Novel Approaches to Understanding Active Volcanoes
(see page 582).

85.

86.

87.

88.

89.

90.

91.

92.

93.

Investigating the Relationship Between Deep Long-
Period and Deep High Frequency Seismicity at
Mammoth Mountain, California, 2012 - 2014,
Hotovec-Ellis, A. J., Shelly, D. R., Hill, D. P, Pitt, A.
M., Dawson, P. B., Chouet, B. A.

Monitoring of Oregon and Washington Cascade
Volcanoes: In a Time of Quiescence. Darold, A., Pauk,
B., elen, W, Kramer, R.

Searching for Correlations between Seismicity and
Volcanic Eruptions for Improved Eruption Forecasting.
Pesicek, J. D., Ogburn, S., Wellik, J.

Hydroacoustic Observations of Recent Submarine
Eruptions at Ahyi and Bogoslof Volcanoes. Haney, M.
M., Tepp, G., Lyons, J., Bohnenstiehl, D., Chadwick, B.,
Dziak, B., Fee, D., Searcy, C.

Student: Seismic Observations of a Lava Delta
Collapse at Kilauea Volcano, Hawai'i. Shiro, B. R.,
Burgess, M. K., elen, W. A.

Student: Analysis of the Seismicity Occurred in the
Volcano of San Miguel in the Years 2013 and 2014.
Garcia Castro, R. A., Marroquin, M. G., Gémez, N. E.
KivuSNet: A Broadband Seismic Network for the
Lake Kivu & Virunga Volcanic Region, Democratic
Republic of the Congo. Oth, A., Barriére, J., d'Oreye,
N., Mavonga, G., Subira, J., Mashagiro, N., Kafudu,
B., Fiama, S., Celli, G., Bigirande, J.d.D, Ntenge, AJ.,
Habonimana, L., Bakundukize, C., Kervyn, F.

Diverse Long Period Tremors and  eir Implication
on Degassing and Heating inside Aso Volcano. Niu, J.,
Song, T.R.

Student: Analysis of Deep Long-Period Seismicity
from a Subglacial Volcano in Marie Byrd Land,
Antarctica. McMahon, N. D., Aster, R. C., Myers, E.
K., Lough, A. C.

Geoacoustics: Infrasound and Beyond (see page 576).

94.

95.

96.

97.

Dispersed Acoustic Waves: Implications for Atmospheric
Inversion and Source Location. Bowman, D. C.,
Arrowsmith, S. J.

e Acoustic Signature of Underground Chemical
Explosions during the Source Physics Experiment.
Bowman, D. C., Preston, L., Waxler, R., Whitaker, R.,
Jones, K. R., Albert, S.

Acoustic Yield Estimation Using Full Waveforms.
Arrowsmith, S., Bowman, D., Gramann, M.
Combining Seismic and Acoustic Event Catalogs to
Better Understand the Nature of Individual Events.
Albert, S., Arrowsmith, S. J.

98. Improved Near eld Dispersion Measurements from
Analytic Representation of Time-Warped Acoustic
Modes. Ball, J. S.

Earthquake Interaction and Triggering: From Near
Field to Far Field, From Natural to Induced (see page
569).

99. Student: Enhanced Dynamic Triggering in Waste-
Water Injection Sites near Woodward, Oklahoma. Qin,
Y., Chen, X., Peng, Z., Aiken, C.

100. Student: Triggering Mechanisms in Large Iranian
Earthquake Sequences from Calibrated Relocations.
Karasozen, E., Nissen, E., Bergman, E. A., Ghods, A.

101. Student: Long-Term Seismic Behavior around the
Epicenter of the 2008 Mw7.9 Wenchuan Earthquake.
Yao, D., Peng, Z., Ruan, X., Long, F., Su, J,, Liu, X,
Zhang, C.

102. Student: Possible Activation of Splay Faults During
the 2006 Java Tsunami Earthquake. Fan, W., Bassett,
D., Shearer, P. M., Ji, C., Denolle, M.

103. Induced Intraplate Earthquakes in Colorado from
Extreme Seismic Waves from the End-Cretaceous
Asteroid Impact. Sleep, N. H., Olds, P.

104, Student: Numerical Investigation of Interactions
between Dynamic Stress and Pore Fluids in Earthquake
Triggering. Walker, R. L. W., Jha, B. J., Aminzadeh, F.
A.

105. Student: Seismicity in the Mineral Mountains, Utah
and the Possible Association with the Roosevelt Hot
Springs Geothermal System. Potter, S., Pankow, K.,
Moore, J., Allis, R.

106. Student: INSAR MSBAS Time-Series Analysis of
Induced Seismicity in Colorado and Oklahoma. Barba,
M., Tiampo, K. F., Samsonov, S., Feng, W.

107. Student: Temporal Changes in Seismicity and Seismic
Velocities in Salton Sea Geothermal Field. Li, C., Peng,
Z.,Zhang, C., Yao, D., Meng, X.

Advances in Earthquake Early Warning (see page 565).

108. Student: Earthquake Early Warning Feasibility Study
for the New Madrid Seismic Zone. Ogweno, L. P.,
Withers, M. M., Cramer, C. H.

109. Earthquake Early Warning System for Schools in the
Campania Region, Southern Italy. Emolo, A., Picozzi,
M., Festa, G., Zollo, A., Martino, C., Elia, L.

110. Analysis of Ambient Pre-Seismic Noise for Short-Term
Advance Warning of Large Earthquakes. Gupta, I. N.,
Wagner, R. A.

111. Reducing Alert Times for ShakeAlert's ElarmS
Earthquake Early Warning Algorithm. Terra, F.,
Hellweg, M., Allen, R. M., Chung, A. I, Strauss, J. A.,
Hensen, I. H., Neuhauser , D. S.
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Tuesday, 18 April (continued)

112. Evaluating the Geodetic Alarm System (G-larmS)
Performance Using Synthetic Earthquakes. Ruhl, C. J.,
Melgar, D., Grapenthin, R., Aranha, M., Allen, R. M.

Varied Modes of Fault Slip and their Interactions - Slow
Earthquakes, Creep to Mega Quakes (see page 594).

113. Breaking Down Large Slow Slip into a Cascade of
Aseismic Transients. Frank, W. B., Rousset, B., Lasserre,
C., Campillo, M.

114. Student: Tremor Modulation by Dynamic Stresses
from Teleseismic Earthquakes in the Alaska-Aleutian
Subduction Zone. Li, B., Ghosh, A.

115. Coming up from the Deep? Seismological Evidence
of Changing Slip-Regimes with Depth on the Alpine
Fault, New Zealand.. Chamberlain, C. J., Boese, C. M.,
Baratin, L., Townend, J.

116. Mixed Seismic/Aseismic Slip Transient in a Seismic Gap
Region Revealed by Dense Geodetic Measurements: the
2011-2014 Pollino (Southern Italy) Earthquake Swarm.
Cheloni, D., D’Agostino, N., Selvaggi, G., Avallone, A.,
Fornaro, G., Giuliani,R., Reale, D., Sansosti, E., Tizzani,
P.

117. Observing Episodic Tremor and Slip and Slow Slip
Events in the GAGE Geodetic Networks. Puskas, C.
M., Hodgkinson, K., Phillips, D. A., Meertens, C. M.

118. Tremor and Slow Slip in an Antarctic lce Stream.
Lipovsky, B. P., Dunham, E. M.

Seismology So ware Tools  at Improve What \We Do
and How We Do It (see page 589).

119. Invited: Seismology and GIS: USGS Near Real-Time
Signi cant Earthquake and Earthquake Scenario GIS
Feeds. Smoczyk, G. M., Wald, D. J., Worden, C. B.,

ompson, E. M., Quitoriano, V., Hearne, M. G.

120. Integrated Research, Development, and Operations
of USGS Real-Time Earthquake Shaking and Impact
Information Systems: An Update. Wald, D. J., Allstadt,
K., Hayes, G., Hearne, M., Jaiswal, K., Marano, K.,
Quitoriano, V.,  ompson, E. M., Worden, C. B.

121. ISC-EHB: Reconstruction of the EHB Earthquake
Database. Engdahl, E. R., Weston, J., Harris, J., Di
Giacomo, D., Storchak, D.

122. Invited: ShakeMap 4.0. Worden, C.B.,
M., Hearne, M. G., Luco, N., Wald, D. J.

123. Products and Services Available from the Southern
California Earthquake Data Center (SCEDC) and the
Southern California Seismic Network (SCSN). Yu,
E., Acharya, P., Bhaskaran, A., Chen, S., Andrews, J.,
Hauksson, E., Clayton, R. W.

124. Invited: Earthquake-Detection-Formats and HazDev-
Broker: Standards for Formatting and Distributing
Seismic Detection Data Using Open Source So ware.
Patton, J. M., Guy, M. R.

ompson, E.

125. EQcorrscan: Open-Source Python Package for
Detection and Analysis of Near-Repeating Seismicity.
Chamberlain, C. J., Hopp, C., Warren-Smith, E.,
Baratin, L., Townend, J.

126. Invited: Advanced Data Selection for Research Ready
Data Sets. Bahavar, M., Trabant, C., Van Fossen, M.,
Weertman, B., Ahern, T.

To Tweet or Not To Tweet: E ective Use of Social Media
for Citizen Science and Science Communication (see
page 594).

127. Tweet-Based Earthquake Detections and Impact
Assessment  Integrated with Traditional —Seismic
Processing. Guy, M., Earle, P, Turner, J., Allen, J.

128. Using Social Networks for Enhancing Outreach at
the National Seismological Network of Costa Rica.
Linkimer, L., Carvajal, S.

129. South Napa in 140 Characters or Less: Earthquake
Response via Twitter. Lozos, J. C.

Closing the Gap between Laboratory-based Damping
Models and Observed Attenuation of Seismic Waves in
the Field (see page 567).

130. Estimation of Site-Speci ¢ Kappa (Kg)-Consistent
Damping Values at Selected Stations from the KiK-net
Database. Cabas, A., Rodriguez-Marek, A., Bonilla, L.
F.

131. Student: Utilizing California Vertical Array Data to
Study Methods for Estimation of Small-Strain Damping
in 1D Ground Response Analysis. Afshari, K. A,
Stewart, J. P. S.

132. Investigating the Low-Strain Dynamic Properties of
Late-Glacial Silts and Clays in the Lab and the Field.
Crow, H. L., Cascante, G., Irfan, M., Khan, Z., Leboeuf,
D., Sivathayalan, S., Motazedian, D.

133. e Contribution of Scattering to Near-Surface
Attenuation. Pilz, M., Fah, D.

134. Exploration of Kappa Using 2D Numerical Simulation
of Wave Propagation. Bonilla, L. F.,, Gelis, C.

135. Physical Consistency of Seismic Q for near Surface.
Morozov, I. B.

136. High Frequency Attenuation of Regional Phases and
Applications to Event Discrimination. Pyle, M. L.,
Walter, W. R., Pasyanos, M. E.

137. A Comparison of Frequency-Dependent Attenuation in
the Piedmont and Coastal Plain of the Southeastern US.
Chapman, M. C., Wu, Q.

eoretical and Practical Advances in Ambient Noise
and Coda Studies (see page 593).

138. Special Noise Field Characteristics of a Small Aperture
Seismic Array on the Southeast Coast of China. Hao,
C.Y.
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139. Student: Rayleigh Wave Ellipticity and Anisotropy 140. Student: A New Method to Determine Coda-Q,
from Ambient Noise Cross-Correlations in Southern Magnitude of Earthquakes and Site Ampli cation.
California. Berg, E. M., Lin, F. C., Allam, A. A. Wang, W., Shearer, P.
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Presenting author is indicated in bold.

Wednesday, 19 April

Time

8:30 am

8:45 am

9:00 am

9:15am

Oral Sessions

PlazaD PlazaE PlazaF Governor's Square 14
Fine Scale Structure of the | Observations and Source Discovery Using Regional Variations
Crust and Upper Mantle Mechanisms of Di erential Methods: in Seismological

Session Chairs: Peter Molnar,

Anthropogenically Induced

Applications to Explosion

Characteristics:

Barbara Romanowicz, Steven | Seismicity Monitoring Implications for Seismic
Roecker (see page 605) Session Chairs:  omas Session Chairs: William Hazard Analysis
Goebel, omasBraun, Ivan |Walter, Joshua Carmichael, | Session Chairs: Sanjay Bora,
Wonyg, Justin Rubinstein (see | Steven Gibbons (see page Adrian Rodriguez-Marek,
page 610) 620) Marco Pagani (see page 617)
Imaging the Farallon Slab Student: Imaging the Absolute Locations of the Invited: Regional Path

and Other Upper-Mantle
Structure under USArray
Using Long-period Re ection
Seismology. Buehler, J. S.,

Pore-Pressure Di usion and
Triggering Front of Induced
Seismicity in Guy-Greenbrier,
Arkansas, by Mapping the

North Korean Nuclear Tests
Based on Di erential Seismic
Travel Times and InSAR.
Myers, S. C., Ford, S. R.,

Shearer, P. M. Seismic B-Value. Mousavi, S. | Mellors, R., Ichinose, G.
M., Ogwari, P. O., Horton,
S.P.

Invited: GLImMER—A Testing the Quantitative Invited: Seismo-Acoustic

New Database of Teleseismic
Receiver Functions for
Global Imaging of Crustal
and Upper Mantle Structure.
Rondenay, S., Spieker, K.,
Sawade, L., Farestveit, M.,
Drottning, A., Halpaap, F.

A ershock Productivity
Forecast in Mining-Induced
Seismicity. Kozlowska, M.,
Orlecka-Sikora, B.

Analyses of the DPRK
Underground Nuclear

Tests for the Estimation of
Source Depth. Assink, J. D.,
Averbuch, G., Smets, P.S. M.,
Evers, L. G.

and Site E ects in Ground
Motion Models. Stewart,
J., Boore, D. M., Kishida,
T., Parker, G. A, Seyhan, E.,
Zimmaro, P.

Invited: Constraining Fine
Scale Lithospheric Structures
by Full Waveform Inversion
of Teleseismic Waves.

e 2016 Mw5.1 Fairview,
Oklahoma Earthquakes:
Evidence for Long-Range
Poroelastic Triggering at

Invited: Discrimination,
Relocation, Magnitude
Calculation and Yield
Estimation of the North

Student: Recommended
Central and Eastern North
America Seismic Site
Ampli cation Models for

Chevrot, S. >40 km from Fluid Disposal | Korean Nuclear Tests. Zhao, | USGS Map Applications.
Wells. Goebel, T. H. W., L.F., XIE, X.B.,, Wang, W. |Parker, G. A, Stewart, J.
Weingarten, M., Chen, X., M., Fan, N., Hao, J. L., Zhao, | P., Harmon, J. A., Hashash,
Ha ener, J., Brodsky, E. E. X., Yao, Z. X. Y. M. A, Atkinson, G. M.,
Boore, D. M., Bozorgnia, Y.,
Darragh, R., Silva, W. J.
Invited: Tectosphere from e Role of Pre-Injection Invited: Mb-Ms for the Investigating Physical

Receiver Functions. Vinnik,
L.P.

Pore Fluid Pressure in
Susceptibility to Induced
Seismicity. Levandowski,
W., Weingarten, M., Walsh,
F.R.

DPRK Announced Nuclear
Tests. Selby, N. D.

Explanations for Path E ects
to Reduce Uncertainty in
Ground Motion Prediction
Equations. Sahakian, V.

J., Baltay, A. S., Hanks, T.
C., Buehler, J.S., Kilb, D.,
Vernon, F. L.
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Wednesday 19 April (continued)

Time

8:30 am

8:45 am

9:00 am

9:15am

Governor's Square 15

Governor's Square 16

Governor's Square 12

From Field Site to Data Center:
Network Innovations for Earthquake
Early Warning

Session Chairs: Christopher Bruton,
Rayo Bhadha (see page 608)

Earthquake Rapid Response
Session Chairs: Anne Meltzer, Jay
Pulliam, Dan McNamara (see page
600)

Overcoming Challenges in Seismic
Risk Communication

Session Chairs: Sean McGowan, Taojun
Liu (see page 612)

Borehole Instrumentation for Strong
Ground Motion Monitoring at Swiss
Nuclear Power Plant Sites. Dalguer, L.
A., Renault, P., Skolnik, D.

Invited: Some Re ections on
A ershock Deployments in Distant
Lands. Hough, S. E.

e Public Can Understand Risk
and Cares about Building-Code
Requirements for New Buildings.
Porter, K. A., Jones, L. M.

Invited: e Southern California
Seismic Network, a Multi-Purpose
Seismic Observatory. Alvarez,

M., omas, V., De Cristofaro, J.,
Hauksson, E., Bhadha, R., Stubailo, 1.,
Bruton, C., Watkins, M.

Invited: Complex Extensional
Faulting and Stress Interactions in the
Central Apennine Cluster: e 2016
Amatrice, Visso and Norcia, Italy,
Earthquakes. Melgar, D., Xu, X., Ruhl,
C. J.,, Malagnini, L., Menichetti, M.,
Burgmann, R.

Human and Economic Losses for
Earthquake Scenarios along the
Himalayan Arc. Francis, J., Wald, D.
J., Briggs, R., Hayes, G., Hearne, M.,

ompson, E. M., Allstadt, K., Jaiswal,
K.

Invited: UC Berkeley Network
Operational Improvements and
Challenges for Earthquake Early
Warning. Neuhauser, D. S., BSL
Operations Sta , UC Berkeley,
Berkeley, CA, USA

E cient Characterization of
Subduction Zone Segmentation,
Rupture Regions, and Seismic
Structure: Examples from Large
Magnitude Chile Earthquakes since
2010. Russo, R. M., Roecker, S. W,
Comte, D.

Seismology Meets  eology: Advancing
Earthquake Hazard Mitigation

by Engaging Pakistan's Religious
Community. Hamburger, M. W.,
Hussain, A., Kakar, D. M., Lodi, S. H.,
Ra , M. M., Tucker, B. E.

Invited: Reducing Digitiser Latency
for Earthquake Early Warning: New
Strategies for Seismic Hardware. Hicks,
S. P., Allardice, S., Hill, P., McGowan,
M.

Subduction Zone Earthquake Rupture
and A ershock Sequences: Insights
from the April 2016 Pedernales
Earthquake, Ecuador. Meltzer, A.,
Beck, S., Alvarado, A., Chambers, M.,
Charvis, P., Font, Y., Hernandez, S.,
Lynner, C., Regnier, M., Rietbrock, A.,
Ruiz, M., Soto Cordero, L., Sirait, A.,
Stachnik, J., Yepes, H.

School Seismic Safety Projects in
Washington State, USA: A Critical
E ortfor Earthquake Resilient
Washington. Cakir, R., Walsh, T. J.,
Norman, D. K.
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Wednesday 19 April (continued)

Time

9:30 am

9:45—
10:45am

10:45 am

11:00 am

11:15am

Plaza D PlazaE Plaza F Governor's Square 14

Fine Scale Structure of the | Observations and Source Discovery Using Regional Variations

Crust and Upper Mantle Mechanisms of Di erential Methods... in Seismological
Anthropogenically... Characteristics...

Invited: Tectosphere from | Invited: Observations of Estimating and Exploiting Regional Fourier Amplitude

Receiver Functions. Vinnik,
L. P. (continued).

Fault Zone Hydrogeologic
Architecture. Xue, L.,
Brodsky, E. E., Fulton, P.
M., Allégre, V., Parker, B. L.,
Cherry, J. A.

the Outgoing Seismic
Wave eld at the North
Korean Nuclear Test Site.
Gibbons, S. J.

Spectra Ground Motion
Models Quantifying Source,
Path and Site Contributions
to Ground Motion in
Canterbury and Central
New Zealand. Kaiser, A. E.,
Oth, A, Benites, R. A, Van
Houtte, C.

Posters and Break

Fine Scale Structure of the
Crust and Upper Mantle
(continued)

Observations and
Mechanisms of
Anthropogenically Induced
Seismicity (continued)

Source Discovery Using
Di erential Methods:
Applications to Explosion
Monitoring (continued)

Regional Variations

in Seismological
Characteristics:
Implications for Seismic
Hazard Analysis (continued)

Lithospheric Structure in
Central California across
the Isabella Anomaly and
Tectonic Implications.
Dougherty, S. L., Clayton,
R. W, Hansen, S. M.,
Schmandt, B.

Insight into Subdecimeter
Fracturing Processes
During Hydraulic Fracture
Experiment in Asp6 Hard
Rock Laboratory, Sweden.
Kwiatek, G., Martinez-
Garzén, P., Plenkers, K.,
Leonhardt, M., Arno, Z.,
Dresen, G., Bohnho , M.

Surface Wave Relative
Amplitude and Travel-Time
Anomalies from the 2009,
2013 and 2016 DPRK
Declared Nuclear Explosions.
Ichinose, G. A., Ford, S. R.,
Myers, S. C., Pasyanos, M. E.,
Walter, W. R.

Student: Site-E ects
Model for Central and
Eastern North America
Based on Peak Frequency and
Average Shear Wave Velocity.
Hassani, B., Atkinson, G.
M.

Invited: Imaging
Lithospheric Drips and
Delaminations with Large
Seismic Arrays. Levander, A.

A Macroscopic Study of the
Spatio-Temporal Evolution
of Induced Seismicity on
Single Faults in Oklahoma
and Southern Kansas.
Schoenball, M., Ellsworth,
W. L.

e In uence of Topography
on Regional P-Wave
Observations from the
North Korean Underground
Nuclear Tests. Reiter, D. T.,
Yoo, S. H.

Notes on Strong Ground
Motions in the 2011
Fukushima-Hamadori
Normal-Faulting
Earthquakes. Anderson, J.
G., Kawase, H.

Preliminary SKS/SKKS
Shear Wave Splitting Results
for the GRASP Seismic Array
in the Dominican Republic.
Vanacore, E. A., Serevino,
V., Pulliam, J., Huerfano, V.,
Rivera, E. P.

Invited: Evaluating
Mitigation Strategies for
Induced Earthquakes in
Light of Recent Moderate
Oklahoma Earthquakes.
Yeck, W. L. Y., McNamara,
D.E. M., Hayes, G. P.

H., Rubinstein,J.L.R.,
Barnhart, W. D. B., Earle, P.
S.E.,Benz, H. M. B.

Constraints on Crustal
Heterogeneity and Q(f)

from Regional (<4 Hz) Wave
Propagation for the 2009
North Korea Nuclear Test.
Olsen, K. B., Jacobsen, B. H.,
Begnaud, M., Phillips, S. W.

NGA-West2 Empirical
Fourier and Duration Models
for Active Crustal Regions

to Generate Regionally
Adjustable Response Spectra.
Bora, S. S., Cotton, F,
Scherbaum, F.
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Wednesday 19 April (continued)

Time

9:30 am

9:45—
10:45am

10:45 am

11:00 am

11:15am

Governor's Square 15

Governor's Square 16

Governor's Square 12

From Field Site to Data Center:
Network Innovations for Earthquake
Early Warning

Earthquake Rapid Response

Overcoming Challenges in Seismic
Risk Communication

Data Latency, Compression and
Encryption. Steim, J. M., Franke, M.,
Spassov, E. N.

Invited: Structure of the Main
Himalayan  rustin Nepal Derived
from A ershocks of the 2015 M7.8
Gorkha Earthquake Recorded by the
NAMASTE Rapid Response Seismic
Network. Karplus, M. S., Nabelek,

J., Pant, M., Kuna, V., Sapkota, S. N.,
Adhikari, L. B., Velasco, A. A., Ghosh,
A., Klemperer, S. L., Mendoza, M.

Invited: Making Sense of
Uncertainty: Risk Communication
in the Context of Induced Seismicity.
Campbell, N. M., Vickery, J. L.,
Ritchie, L. A.

Posters and Break

Machine Learning and its
Application to Earthquake and
Explosion Signal Analysis
Session Chairs: Timothy Draelos,
Hunter Knox (see page 609)

Earthquake Rapid Response
(continued)

Overcoming Challenges in Seismic
Risk Communication (continued)

Student: On the Use of Machine
Learning for Seismic Event Detection.
Bergen, K. J., Beroza, G. C.

Invited: Stranded Slip in the
Himalayan Collision Zone and Its
Implications for the Seismic Cycle.
Bendick, R., Mencin, D., Bilham, R,
Burgmann, R.

Uncertainty Estimation of Onset
Arrival Times Using Parametric
Bootstrap of Auto-Regressive Time
Series. Vollmer, C., Peterson, M. G.,
Stracuzzi, D. J.

2015 Mw 7.8 Gorkha Earthquake in
Nepal: Imaging of Rupture Complexity
and A ershock Activity Using Global

and Local Seismic Network. Ghosh, A.,

Li, B., Mendoza, M.

Getting Ready for Earthquakes and
Tsunamis in Puerto Rico: ShakeOut
vs Caribe Wave Exercises. von
Hillebrandt-Andrade, C., Hincapié-
Cardenas, C., Vanacore, E., Huérfano,
V. A., Baez-Sanchez, G., Gémez, G.,
Benthien, M. L., Wood, M.

Applying Machine Learning to Predict
Failure. Rouet-LeDuc, B., Hulbert, C.,
Lubbers, N. E., Barros, K. M., Johnson,
P. A.

Invited: Expanding Scales of Rapid
Seismic Deployments: New Tools and
Techniques to Collect and Explore
High-Resolution Datasets. Cochran,
E.S.

Bhutan Earthquake Desks: An

A ordable, Interim Method of
Improving School Earthquake Safety
in Countries with High Seismic Risk
and Few Resources. Tshering, K. D.,
Bowden, T., Bruno, I., Brutter, A.,
Diwarkar, L., Kianirad, E., O’'Donnell,
A., Rodgers, J., Tucker, B.
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Wednesday 19 April (continued)

Time

11:30 am

11:45am

Noon—
1:30 pm

1:30 pm

Plaza D PlazaE PlazaF Governor's Square 14

Fine Scale Structure of the | Observations and Source Discovery Using Regional Variations

Crust and Upper Mantle... | Mechanisms of Di erential Methods... in Seismological
Anthropogenically ... Characteristics...

Invited: Lithospheric Probing Injection-Induced Physical Relations that Invited: Implications from

Foundering and
Underthrusting Imaged
beneath Tibet. Niu, F., Chen,
M., Tromp, J., Lenardic,

A, Lee, C. T, Cao, W,
Ribeiro, J.

Seismicity in Northern
Oklahoma with a Dense
Array. Dougherty, S. L.,
Cochran, E. S., Harrington,
R.M.

Quantify the Signi cance of
the Waveform Correlation:
Application to the North
Korean Explosions.
Carmichael, J. D. C.

Comparison of the Ground

Motion Prediction Equation
and Global Ground Motion
Dataset. Si, H., Koketsu, K.,
Miyake, H., Ibrahim, R.

Invited: Plateau
Subduction, Intraslab
Seismicity and the Denali
Volcanic Gap. Bostock, M.
G., Chuang, L., Wech, A. G,
Plourde, A. P.

Geothermal Induced
Seismicity: What Links
Source Mechanics and Event
Magnitudes to Faulting
Regime and Injection Rates?
Martinez-Garzon, P.,
Kwiatek, G., Bohnho , M.,
Dresen, G.

Surface Disturbances at the
Punggye-ri Nuclear Test
Site: Another Indicator of
Nuclear Testing? Pabian, F.,
Coblentz, D.

Reveal the Di erence
between Ground Motion
Models under Correlated
Observations. Mak, S

Lunch

Fine Scale Structure of the
Crust and Upper Mantle
(continued)

Assessment and
Management of Hazards
from Seismicity Induced by
Hydraulic Fracturing
Session Chairs: Gail
Atkinson, David Eaton, Ryan
Schultz, Honn Kao (see page
596)

e Mw?7.8 Kaikoura
Earthquake
Session Chairs: Bill Fry and
Matt Gerstenberger (see page
624)

Earthquake Impacts on
the Natural and Built
Environment
Session Chairs: Eric

ompson, Kate Allstadt,
Kishor Jaiswal, Nilesh Shome
(see page 598)

Invited: Linearization
Scheme for 1D Anisotropic
Inversion of P Receiver
Functions. Park, J.

Invited: Poroelastic Stress
Change and Fault Slip
Induced by Fluid Injection.
Liu, Y.J., Deng, K.,
Harrington, R. M.

Invited: An Overview

of the Seismic Source and
Ground Motions during

the Mw 7.8 Kaikoura
Earthquake, New Zealand.
Kaiser, A. E., Horspool,

N., McVerry, G., Holden,
C.,Hamling, I., Kaneko, Y.,
Benites, R., Wotherspoon, L.,
Fry, B., Houtte, C., Avery, H.

Invited: HayWired
Scenario Mainshock—
Liguefaction Probability
Mapping and Hazus Loss
estimation. Wein, A.,
Knudsen, K., Seligson, H.,
Jones, J.
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Wednesday 19 April (continued)

Time

11:30 am

11:45am

Noon—
1:30 pm

1:30 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Machine Learning and its
Application to Earthquake and
Explosion Signal Analysis

Earthquake Rapid Response

Overcoming Challenges in Seismic
Risk Communication...

Machine and Auditory Clustering of
a Large Set of Seismic Events. Pate,
A., Holtzman, B. K., Paisley, J. W.,
Waldhauser, F., Repetto, D.

Student: A ershock Sequence of the
2011 Virginia Earthquake with High
Spatial Resolution and Low Magnitude

reshold Using the Dense AIDA
Array and Back-Projection. Beskardes,
G. D., Hole, J. A., Wu, Q., Chapman,
M. C., Davenport, K. K., Wang, K.,
Michaelides, M., Brown, L. D., Quiros,
D.A.

How Science Impacts Decision
Making: UCERF 3 Case Study for Loss
Estimation in California. Bolton, M.
K., enhaus,P.C., Larsen, T.

Examples and Analysis of Adaptive Self-
Tuning of a Seismic Signal Detector.
Draelos, T.J., Knox, H. A., Peterson,
M. G., Ziegler, A. E.

A ershock Imaging with Dense
Arrays (AIDA): Insights from the
2011 Mineral Springs Virginia RAPID
Experiment. Brown, L. D., Hole, J. A.,
Quiros, D. A., Davenport, K. K., Kim,
D., Beskardes, G. D., Chapman, M. C.,
Mooney, W. D.

People Listen to Seismologists and Still
Don't Prepare for Earthquakes..Why?
Lamontagne, M., Flynn, B.

Lunch

Recent Innovations in Geophone
Array Seismology

Session Chairs: Fan-Chi Lin, Marianne
Karplus (see page 615)

SSA-ESC Joint Session on Advances
in Geotechnical Borehole Arrays,
Data and Analyses

Session Chairs: Jamison Steidl, Ramin
Motamed, Umit Dikmen, Stefano
Parolai (see page 622)

Estimating Earthquake Hazard from
Geodetic Data

Session Chairs: Je  Freymueller, Elieen
Evans, Jessica Murray (see page 603)

Invited: Structural Properties and
Detection of Small Events in the San
Jacinto Fault Zone and Other Southern
California Regions Based on Seismic
Array Data. Ben-Zion, Y.

Body Wave Interference at Borehole
Receivers Helps to De ne the Local
Velocity Model. Priolo, E., Laurenzano,
G., Mucciarelli, M., Martelli, L.,
Romanelli, M.

Invited: Student: Estimating
Interseismic Surface Strain and
Moment De cit Rates in Southern
California Using Geodetic Data.
Maurer, J. L., Segall, P., Johnson, K.
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Wednesday 19 April (continued)

Time

1:45 pm

2:00 pm

2:15pm

Plaza D PlazaE PlazaF Governor's Square 14

Fine Scale Structure of the | Assessmentand e Mw7.8 Kaikoura Earthquake Impacts on the
Crust and Upper Mantle Management of Hazards... |Earthquake Natural and Built...
Invited: Fine Scale Invited: Statistical Multiple Fault Ground Student: Can We Predict

Structure of Seismic
Anisotropy beneath Western
Tibet.. Levin, V., Schulte-
Pelkum, V.

Modeling of Induced
Seismicity. Shcherbakov, R.

Surface Ruptures in the 14
November 2016 Kaikoura
Earthquake, New Zealand.
Litch eld, N. J., Benson,
A., Bischo , A., Hatem,

A., Barrier, A., Nicol, A.,
Wandres, A., Lukovic, B.,
Hall, B., Gasston, C., Asher,
C., Grimshaw, C., Madugo,
C., Fenton, C., Hale, D.,
Barrell, D. J. A., Heron, D.
W, Strong, D. T., Townsend,
D.B., Noble, D., Fenton,

F., Howarth, J., Pettinga,

J., Kearse, J., Williams, J.,
Manousakis, J., Borella,

J., Mountjoy, J., Rowland,
J., Clark, K. J., Pedley, K.,
Sauer, K., Berryman, K.

R., Hemphill-Haley, M.,
Stirling, M. W,, Villeneuve,
M., Cockro , M., Khajavi,
N., Barnes, P., Villamor, P.,
Carne, R., Langridge, R.
M., Zinke, R., Van Dissen,
R.J., McColl,S., Cox,S. C,,
Lawson, S., Little, T., Stahl,
T., Cochran, U. A, Toy, V.,
Ries, W. F., Juniper, Z.

the Impact of Seismically
Induced Landslides?
Jessee (Nowicki), M.

A., Hamburger, M. W.,
Ferrara, M. R., Robeson, S.,
FitzGerald, C.

Lithospheric Fabric and Shear
Zones in Southern California
and the Basin and Range
from Anisotropic Receiver
Function Conversions and
Other Stress and Strain
Observables. Schulte-
Pelkum, V., Becker, T. W,,
Miller, M. S.

A Seismological Overview of
the Induced Earthquakes in
the Duvernay Play near Fox
Creek, Alberta. Schultz, R.,
Wang, R., Gu, Y. G., Haug,
K., Atkinson, G.

e M7.8 2016 Kaikoura
Earthquake in the Context of
the National Seismic Hazard
Model. Stirling, M. W.,
Gerstenberger, M. C.

Invited: Student: e
Impact of Rockfalls on
Dwellings During the 2011
Christchurch, New Zealand
Earthquakes. Grant, A.,
Wartman, J., Massey, C.,
Olsen, M. J., O’Banion, M.,
Motley, M.

Comparative Ri ology:
Insights from Crustal
Structure Into the Evolution
of Continental Ri sand
Passive Continental Margins.
Stein, S., Stein, C., Kley, J,,
Keller, G. R., Wysession, M.,
Fredricksen, A., Elling, R.

Student: Event Origin
Depth Uncertainty -
Estimation and Mitigation
Using Waveform Similarity.
Biryukov, A., Chzen, E.,
Dettmer, J., Eaton, D.

Widespread Triggering

of Slow-Slip Earthquakes
during the Mw?7.8 Kaikoura
Earthquake: Implications
for Earthquake Forecasting.
Gerstenberger, M. C.,
Wallace, L., Fry, B.

Rapidly Imaging Earthquake
Damage Using Satellite

SAR Data: 2016 Central

Italy Earthquakes. Yun, S.,
Liang, C., Webb, F., Simons,
M., Manipon, G., Dang, L.,
Fielding, E., Gurrola, E.,
Agram, P, Hua, H., Owen, S,
Diaz, E., Milillo, P., Rosen, P.

508 Seismological Research Letters Volume 88, Number 2B March/April 2017

Downloaded from https://pubs.geoscienceworld.org/ssa/srl/article-pdf/88/2B/463/4180215/srl-2017035.1.pdf
by Seismological Society of America, Conner Russell

on 07 September 2018




Wednesday 19 April (continued)

Time

1:45 pm

2:00 pm

2:15pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Recent Innovations in Geophone
Array Seismology

SSA-ESC Joint Session on Advances
in Geotechnical Borehole Arrays...

Estimating Earthquake Hazard from
Geodetic Data

Characterizing Fault Damage Zone
Structure Using Low-Cost Large-N
Temporary Deployments of Fair eld
Nodal  ree-Component Instruments:
Case Studies from the San Jacinto and
Denali Faults. Allam, A. A, Lin, F,,
Share, P., Wang, Y., Rabade, S., Berg,
E., Ben-Zion, Y., Vernon, F., Tape, C.,
Schuster, G., Karplus, M.

Variation of High Frequency Spectral
Attenuation Kappa in Vertical Arrays:
A Case Study from Istanbul. Tanircan,
G., Dikmen, S. U.

Student: Strain Accumulation

on Faults beneath Los Angeles: e
Importance of the Sedimentary Basin,
the Roles of  rust and Strike-Slip
Faulting, and the Return Period of M>7
Earthquakes. Rollins, J. C. R., Avouac,
J.P. A, Landry, W. L., Barbot, S. D.B,,
Argus, D.F. A.

Invited: Data Mining of IRIS
Wave eld Experiment in Oklahoma.
Nakata, N.

Student: Investigation of
Bi-Directional Shaking E ectsin One-
Dimensional Site Response Analysis
Utilizing Geotechnical Downhole
Array Data. Li, G., Motamed, R.,
Dickenson, S.

Moment Accumulation Rates on Faults
in Southern California from GPS Data.
Johnson, K. M., Maurer, J., Segall, P.

Shallow Crustal Structure Revealed by
the Yangtze River Large Volume Airgun
Shot Experiment in Eastern China.
Yao, H.J., She, Y. Y., Zhai, Q. S.

Student: Seismic Non-Linear
Behavoir of Soil Inferred by the
Analysis of the Kik-Net Borehole Data.
Castro Cruz, D., Bertrand, E., Régnier,
J., Courboulex, F.

Model Uncertainties in Geodetic Slip
Rates for Seismic Hazard in California.
Evans, E. L.
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Wednesday 19 April (continued)

Time

2:30 pm

2:45—
3:45 pm

3:45pm

4:00 pm

Plaza D PlazaE PlazaF Governor's Square 14

Fine Scale Structure of the | Assessmentand e Mw7.8 Kaikoura Earthquake Impacts on the
Crust and Upper Mantle Management of Hazards... |Earthquake Natural and Built...

A New Lithospheric Density | Potential Seismic Hazards Communicating Science Invited: Improving

Model of the Conterminous | from Induced Earthquakes in |at Speed: Lessons from Regional Liquefaction
United States and Eastern Kentucky. Wang, Z., | Responding to the M7.8 Hazard Maps Using

Implications for Intraplate
Seismicity. Levandowski,
W., Herrmann, B., Boyd, O.
S., Shen, W., Briggs, R. W,,
Gold,R.D.

Carpenter, N. S., Zhang, L. F.

Kaikoura Earthquake.
McBride, S. K., Kaiser,

A., Gledhill, K., Jolly, G.,
Fry, W., Little, C., Balfour,
N., Page, S., Holden, C.;
Ristau, J.; Gerstenberger, M.;
Leonard, G.; Bannister, S.;
Rhoades, D.; Christopherson,
A. M.; Potter, S.; Becker, J.;
Johnston, D. M.; Wallace,
L.; Cochran, U.; Clark, K.;
Power, W.; Kaneko, Y; Jack,
H.; Dellow, S.; Brackley,

H.; Woods, R.; Daly, M.;
Hamling, I.; Hreinsdottir,
S.; Berryman, K.; Pinal,
C.;Bland, L.; Villamor, P.;
Van Dissen, R.;  omson,

J.; Massey, C.; Guest, R.;
Clitheroe, G.; Townend, J.

Hydrological Remote Sensing
Data: A Proof of Concept
Study at Imperial County.
Mital, U., Asimaki, D.,
Rajasekaran, E., Das, N. N.,
Stock, J.

Posters and Break

Recent Advances in
Earthquake Triggering and
A ershock Forecasting
Session Chairs: Margarita
Segou, Andrea Llenos (see
page 614)

Assessment and
Management of Hazards
from Seismicity Induced
by Hydraulic Fracturing
(continued)

e Mw?7.8 Kaikoura
Earthquake (continued)

Earthquake Impacts on
the Natural and Built
Environment (continued)

Invited: Triggering of
Major Earthquakes near the
Southernmost Terminus

of the San Andreas Fault:
Implications of Recent
Earthquake Clusters for
Earthquake Risk in Southern
California. Hauksson, E.,
Meier, M. A.,Ross, Z. E.,
Jones, L. M.

Invited: Correlation
Algorithms to Better
Characterize Seismicity
Induced by Hydraulic
Fracturing. Brudzinski, M.
R., Skoumal, R. J., Rakowski,
J., Smith, S., Kozlowska, M.
A., Baxter, N. D., Friberg, P.
A. Currig, B. S.

Back-Projection of Regional
Data Yields a Detailed
Picture of Complex Multi-
Fault Rupture During the
Mw?7.8 Kaikoura Earthquake.
Fry, B., Kao, H.

Foreshocks to A ershocks:
Insights into the M7.1

Te Araroa Earthquake
(N2Z2), from Matched-Filter
Detection. Warren-Smith,
E., Fry, B.

Dynamics of Fault Activation
by Hydraulic Fracturing

in Overpressured Shale
Formations. Eaton, D. W.,
Bao, X, Cheadle, B. A.

Reconciling the Dilemma of
a Megathrust Earthquake or
a Crustal Strike-Slip Faulting
Event:  e2016 Kaikoura, NZ
Earthquake. Furlong, K. P.,
Herman, M. W., Hayes, G. P.

Invited: Student:
Ground Motion Prediction
Equations for Arias
Intensity, Cumulative
Absolute Velocity, and Peak
Incremental Ground Velocity
for Rock Sitesin Di erent
Tectonic Environments.
Bullock, Z., Dashti, S., Liel,
A.B., Karimi, Z., Bradley,
B.A.

Invited: Case Study: How
Stochastic Modeling is
Driving the Next Generation
of Resilience. Stillwell, K.,
Lee, Y.J.,, Huyck, C. K.
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Wednesday 19 April (continued)

Time

2:30 pm

2:45—
3:45 pm

3:45pm

4:00 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Recent Innovations in Geophone
Array Seismology

SSA-ESC Joint Session on Advances
in Geotechnical Borehole Arrays...

Estimating Earthquake Hazard from
Geodetic Data

Imaging Seismic Structure of
Geothermal Reservoir with Large N
Array at Brady Hot Springs, Nevada.

urber, C., Zeng, X., Parker, L., Lord,
N., Fratta, D., Wang, H., Matzel, E.,
Robertson, M., Feigl, K. L., PoroTomo
Team

Investigation of Soil-Structure
Interaction E ects through Wave
Propagation Analysis in Building-Soil-
Layers. Petrovic, B., Parolai, S., Pianese,
G., Dikmen, U. S., Moldobekov, B.,
Orunbaey, S., Paolucci, R.

A New Geodetically-Derived Seismicity
Model for Italy. D’Agostino, N.

Posters and Break

Recent Innovations in Geophone
Array Seismology (continued)

Scaling and Empirical Relationships
of Moderate to Large Earthquakes:
Re-scaling or Re-thinking?

Session Chairs: Laura Peruzza, P.
Martin Mai, Lucilla Benedetti (see page
619)

Estimating Earthquake Hazard from
Geodetic Data (continued)

Invited: Seismicity Detection and
Signal Analysis with the Mount St
Helens Nodal Array. Hansen, S. M.,
Schmandt, B., Glasgow, M.

Invited: Fault Slip Rate and Constant
Stress Drop as Improvements to
Magnitude-Length Scaling. Biasi, G.
P., Anderson, J. G., Wesnousky, S. G.

Student: Slow Slip Events and the
Earthquake Cycle: Nicoya, Costa
Rica. Voss, N. K. V., Dixon, T.H. D.,
Malservisi, R. M., Protti, M. P.

Invited: Nodal Seismic Recording
of A ershocks of the Mw5.8 Pawnee
Earthquake. Keranen, K., Gallacher,
R., Savage, H. M.

Invited: Earthquake Scaling
Relationships Estimated from 25 Years
of Source Models Derived from INSAR
Data. Funning, G. J., Weston, J.,
Ferreira, A. M. G.

Invited: Student: Geodetically-
Constrained Viscoelastic Block Models
and Time-Dependent Stress Transfer
along the North Anatolian Fault.
DeVries, P. R., Krastev, P., Meade, B. J.
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Wednesday 19 April (continued)

Time

4:15 pm

4:30 pm

4:45 pm

5:00—
5:45 pm

5:45—
6:45 pm

6:45—
8:00 pm

PlazaD PlazaE Plaza F Governor's Square 14
Recent Advances in Assessment and e Mw?7.8 Kaikoura Earthguake Impacts on the
Earthquake Triggering... | Management of Hazards... |Earthquake Natural and Built...

Assessing WCEDS as

an Alternative Pipeline
Processing System.
Arrowsmith, S., Young, C.,
Pankow, K.

Mitigation Strategies

to Prevent Damage to
Critical Infrastructure
Due to Induced Seismicity.
Atkinson, G. M.

Preliminary Broadband
Ground Motion
Simulations of the 14
November 2016 Mw7.8
Kaikoura, New Zealand
Earthquake. Bradley, B. A.,
Raza ndrakoto, H.N. T.

Student: Broadband
Ground Motion Simulation
within the City of Duzce
(Turkey) and Building
Response Simulation. Ozlu,
E., Karimzadeh, S., Askan, A.

A ershock Duration and
the Prevalence of Orphaned
A ershocks in the Apparent
Background Rate. van der
Elst, N. J.

Geomechanical Modeling
of Induced Seismicity from
Multi-Stage Hydraulic
Fracturing. Maxwell, S. C.,
Grob, M.

Kinematic Source Modeling
and 3D Wave eld
Simulations of the 2016
M7.8 Kaikoura Earthquake.
Holden, C. E., Kaneko, Y.

Practical Uses of a Scenario
Describing Earthquake

and Earthquake-Induced
Landslide Impacts on Aizawl,
India. Rodgers, J. E., Clahan,
K. B., Tobin, L. T., Kumar,
H. K., Holmes, W. T,,
Seeber, L., Gahalaut, V. K.,
Ramancharla, P. K., Tlau, R.,
Jaisi, N., Zohmingthanga,
Mintier, L., Katuri, A.,
Lalhmangaiha, D.

Constraining the Magnitude
of Extreme A ershocks.
Shcherbakov, R., Zhuang, J.,
Ogata, Y.

Anisotropic Inhomogeneous
Modeling of Hydraulic
Fracturing Surveys. King, J.,
Taylor, S., Hanson, D.

Improving Coseismic
Landslide Models: Lessons
Learned from the 2016
Kaikoura, New Zealand
Earthquake. Allstadt, K. E.,
Godt, J. W, Jibson, R. W,
Rengers, F. K., ompson, E.
M., Wald, D. J., Massey, C. 1.,
Cox, S. C.

Update to FEMA 366:
Estimated Annualized
Earthquake Losses for the
United States. Jaiswal, K. S.,
Bausch, D., Rozelle, J., Holub,
J., McGowan, S., McAfee, S.,
Tong, M.

Pint and a Poster

Joyner Lecture

Reception
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Wednesday 19 April (continued)

Time

4:15 pm

4:30 pm

4:45 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Recent Innovations in Geophone
Array Seismology

Scaling and Empirical Relationships
of Moderate to Large Earthquakes...

Estimating Earthquake Hazard from
Geodetic Data

Calibrating Dense Spatial Arrays for
Amplitude Statics and Orientation
Errors. Langston, C. A.

Examination of Source Scaling
Relations for Crustal Earthquakes

in Japan. Irikura, K. 1., Miyake, H.
M., Miyakoshi, K. M., Kamae, K. K.,
Yoshida, K. Y., Somei, K. S., Kurahashi,
S. K.

Strain Invariance over an Earthquake
Cycle and Geodetic Assessment of
Seismic Hazard. Hussain, E., Wright, T.
J., Walters, R. J., Bekaert, D. P. S., Lloyd,
R., Weiss, J. R.

Invited: Using Graph Clustering to
Locate Sources within a Dense Sensor
Array. Gersto , P., Riahi, N.

Student: Surface Rupture E ects
on Earthquake Moment-Area Scaling
Relations. Luo, Y., Ampuero, J. P.,
Miyakoshi, K., Irikura, K.

Dark Energy and Earthquakes: Elastic
Strain Invisible to Geodesy. Bilham, R.,
Mencin, D., Bendick, R., Burgmann, R.

Student: Weighted Random
Sampling in Seismic Event Detection/
Location (WRASED): Applications

to Local, Regional, and Global Seismic
Networks. Zhu, L., Li, Z., Peng, Z., Liu,
E., McClellan, J. H.

Italian Surface Faulting Earthquakes
vs Empirical Scaling Laws. Cinti, F. R.,
Pantosti, D., Civico, R., Villani, F.,
Pucci, S., De Martini, P. M.

Invited: A Robust Estimation of the
North American Intra-Continental
Strain Rate Field with Implications
for Seismic Hazard. Kreemer, C.,
Hammond, W. C., Blewitt, G.

Pint and a Poster

Joyner Lecture

Reception
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Wednesday 19 April (continued)
Poster Sessions

Fine

Scale Structure of the Crust and Upper Mantle (see

page 635).

1.

10.

11.

12.

13.

Student: Lithospheric Structure of Canadian
Lithosphere from Joint Interpretation of Receiver
Functions and Regional Travel Time Tomography.
Barantseva, O. A., Vinnik, L. P., Farra, V., van der Hilst,
R.D.

Developing and Validating Path-Dependent Travel Time
Uncertainty Estimates for All Phases of the Regional
Seismic Travel Time (RSTT) Model. Begnaud, M. L.,
Anderson, D. N., Phillips, W. S., Myers, S. C., Ballard, S.

e 3D Crustal Velocity Structure Under the

Changbaishan Volcanic Area in Northeast China
Inferred from Ambient Noise Tomography. Chen, Q.
F., Wang, W.
Active Magmatic Underplating in an Intraplate Setting:
Crust/Mantle Moho Transition in the Western Eger
Ri , Central Europe. Hrubcova, P., Geissler, W. H.,
Braeuer, K., Kaempf, H., Vavrycuk, V., Tomek, C.

eE ectsofthe Iceland Plume Track onthe Greenland’s
Lithosphere. Knezevic Antonijevic, S., Lees, J. M.
Velocity Model beneath the Reykjanet Array Derived
from Rayleigh Wave Dispersion. Brokesova, J., Malek,
J., Novotny, O.
3D Local Earthquake Tomography of the Cocos Ridge
Subduction at the Southeastern End of the Middle
American Trench. Arroyo, ., Linkimer, L., Grevemeyer,
I, Alvarado, G.

e Lower Crust and Upper Mantle beneath the Tien
Shan from Full Waveform Tomography. Baker, B. I. B.,
Roecker, S. W. R.

Upper Mantle Layering in the North American Craton
Using Short and Long Period Seismic Constraints.
Romanowicz, B. A., Calé, M., Roy, C., Clouzet, P,
Yuan, H., Bodin, H., Maurya, S.

A Global Radial Anisotropic Model of the Upper Mantle
from Surface Wave Observations. Priestley, K., Ho, T.,
Debayle, E.

Student: Composite Stochastic Models for Fine-Scale
Structure of the Crust and Upper Mantle. Song, X.,
Jordan, T. H.

Seismic Structure of the Crust and Upper Mantle
of Madagascar. Wysession, M. E., Pratt, M. J,
Andriampenomanana, F., Rakotondraibe, T., Ramirez,
C., Alegabi, G., Wiens, D. A., Nyblade, A. A., Shore, P.
J., Rambolamanana, G., Tucker, R. J.

Assessing the Robustness of Seismic Imaging Methods:
A Study toward Quantifying Resolution in Seismic
Tomography. Youssof, M., Mai, M.

Source Discovery Using Di erential Methods:
Applications to Explosion Monitoring (see page 650).

14

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

Characterizing Blast Wave Behavior at Solid-Gas
Interfaces of Varying Curvature. Chojnicki, K. N.,
Cooper, M. A., Guo, S.

Using Short-Period Surface Waves (Rg) as a Yield
Estimator at Local Distances. Napoli, V. J., Russell, D.
R., Leidig, M.

Investigation of Seismic-Acoustic Coupling and MRg-
Yield Relations through Surface Wave Analysis of
Explosive Datain Di erent Geologies. Phillips-Alonge,
K. E., Napoli, V., Russell, D., Reinke, R.

Discriminating between Shallow, Natural Earthquakes
and Blasts near Sussex, New Brunswick, Canada. Bent,
A. L., Lamontagne, M., Kolaj, M., McCormack, D. A.,
Adams, J.

Wave PropagationE ectsonP/SRatioat Local Distances
for an SPE Explosion and Shallow Earthquake. Pitarka,
A., Walter, W, Chiang, A., Wagoner, J., Pyle, M.
Amplitude Di erence Methods for Source, Site and
Path Models Used in Explosion Monitoring Research.
Phillips, W. S., Fisk, M. D., Begnaud, M. L., Stead, R. J.
Coda-Wave Interferometry-Derived Source Separation
between SPE-1 and -2 and Near-Source Medium Change
between SPE-2 and -3. Ford, S. R., Walter, W.R.

A Dry Alluvium Constitutive Model for Simulating
the Source Physics Experiments (SPE). Ezzedine, S.,
Vorobiev, O., Antoun, T., Glenn, L.

Numerical Simulation of near Field Ground Motions
Observed during the Source Physics Experiments.
Vorobiev, O. Y., Ezzedine, S. M., Antoun, T. H., Glenn,
L. A

A Method for Yield Scaling FFT Velocity Amplitude
Spectra from Chemical Explosions. Steedman, D. W.,
Cashion, A. T., Bradley, C. R.

Seismic Wave Propagation from Underground
Explosions: In uence of Topography on Wave Scattering
and Ground Motions.. Hirakawa, E. T., Ezzedine, S.,
Vorobiev, O., Pitarka, A., Glenn, L., Antoun, T., Walter,
W.

Cross Borehole Change Detection Imaging for the
Source Physics (SPE) at the Nevada National Security
Site (NNSS). Hoots, R., Knox, A., Abbott, E., Preston,
P-wave Attenuation of Yucca Flat, Nevada National
Security Site. Hoots, R., Abbott, E., Preston,

Towards Array Discrimination Using a Large-N deploy-
ment at the Nevada National Security Site. Pyle, M. L.,
Euler,G. G.

Applying Insights from the Nevada Source Physics
Experiments to the DPRK Declared Nuclear Test
Seismic Signals. Walter, W. R, Ford, S. R.

Relative Energy and Aperture Estimation of the Five
Explosions in North Korea. Li, L., Hao, C. Y.
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Wednesday 19 April (continued)

30.

31

32.

Cross Comparison of Five DPRK Events Using
Seismic Data of the International Monitoring System.
Villarroel, M., Bobrov, D., Kitov, I., Rozhkov, M.
Comparative Source Analysis of the DPRK Nuclear
Events at Regional Scale: What We Can Learn About
the Explosive Nature of the Events from Moment
Tensor Inversions and MSVMAX. Guilhem Trilla, A.,
Cano, Y.

Application and Validation of a Relative Relocation
Technique for Explosion Monitoring. Begnaud, M.
L., Cleveland, K. M., Anderson, D. N., Pabian, F. V.,
Phillips, W.S., Rowe, C. A, Ballard, S.

Observations and Mechanisms of Anthropogenically
Induced Seismicity (see page 639).

33.

34.

35.

36.

3.

38.

39.

40.

41.

42,

43.

Tilt Triviax A Multiplayer App Teaching Induced
Seismicity Concepts. Kilb, D. L., Yang, A., Garrett, N.,
Hilke, V., Pankow, K., Rubinstein, J., Linville, L.
Student: Identifying New Earthquake Templates
Adds Valuable Information to Induced Seismicity
Sequences. Linville, L. M., Pankow, K. L., Kilb, D. L.,
Rubinstein, J. L.

Persistent Multiplets in EGS Reservoir: e Case Study
of Soultz-sous-Foréts, France. Cauchie, L., Lengliné, O.,
Schmittbuhl, J.

Student: Spectrogram-Based Detection of Small
Earthquakes in Continuous Waveform Data. Cheng,
Y., Ben-Zion, Y.

Reservoir Delineation from Microseismic Events at
the Blue Mountain Geothermal Site. Templeton, D.,
Matzel, E., Myers, S., Cladouhos, T.

2016 Observations and Mitigation Strategies for
Hydraulic Fracture Induced Seismicity in Ohio. Friberg,
P., Dricker, I., Kozlowska, M., Brudzinski, M.
Microseismicity Recorded in the Geothermal Areas of
the Central Apennines (Italy). Braun, T., Caciagli, M.,
Carapezza, M. L., Famiani, D., Gattuso, A., Lisi, A.,
Marchetti, A., Mele, G., Pagliuca, N.M.

Evaluating the E cacy of Oklahoma Corporation
Commission Wastewater Disposal Reductions in
Oklahoma. Walter, J. 1., Murray, K. E., Chang, J. C.,
Boak, J.

Performance of the Colombian Regional Seismic
Network and of a Sparse Local Network for Detection
and Characterization of the Seismic Activity in the
Oil Zone of Puerto Gaitan, Llanos Orientales Basin
(Colombia). Siervo, D., Reyes, M. D., Dimate, M. C.

e Milan Kansas Earthquake Fault: Narrow,

Hydraulically Conductive and Critically-Stressed.
Hearn, E. H., Kolterman, C. E.
Student: Interpretation of Microseismicity Observed
from Surface and Borehole Seismic Arrays During
Hydraulic Fracturing in Shale - Bedding Plane Slip.
Stanek, F., Jechumtalova, Z., Eisner, L.

44,

45,

46.

e Dallas-Fort Worth Airport Earthquake Sequence:
Seismicity Beyond Injection Period. Ogwari, P.,
DeShone, H., Hornbach, M. J.

A Half-Century of Induced Earthquakes in the Los
Angeles Basin? Hough, S. E., Page, M.

Comparison of Elastic Wave eld Simulations, Ray
Tracing and Surface Array Data at the Groningen Gas
Field: Implications for Induced Seismic Event Location
and Characterization. Wyer, P., Zurek, B., Burnett, W.
A., Gist, G.

Assessment and Management of Hazards from
Seismicity Induced by Hydraulic Fracturing (see page
627).

47.

48.

49

50.

5l

52.

53.

54.

95.

56.

57.

Induced Seismicity Above Crystalline Basement: An
Example from Alberta, Canada. Bao, X., Eaton, D. W.
Student: Improving Earthquake Catalog Locations
in the Western Canada Sedimentary Basin Using the
Double-Di erence Method. Palmer, S. M., Atkinson,
G. M.

Student: An Overview of Ground Motion
Characteristics from Potentially Induced Seismic Events
in Alberta, Canada. Kaski, K. M., Atkinson, G. M.
Student: Decision Analysis in Microseismic Surveys
Using the Value of Information Technique: A Case
Study from the Salton Sea Geothermal Field. Jreij, S. F.,
Trainor-Guitton, W.,, Matzel, E., Pyle, M.

Delineation of Basement Faults in Oklahoma and the
Relation to Induced Earthquake Sequences. Shah, A.
K., Crain, K.

Student: Actions and Regulatory Guidelines for
Oklahoma Earthquakes Outside the “Normal” Areas of
Seismic Activity. Chang, J. C., Walter, J. I.

A Systematic Seismogenic Pattern of Injection-Induced
Earthquakes in Northeast British Columbia and
Western Alberta, Canada. Kao, H., Visser, R., Smith,
B., Babaie Mahani, A.

Student: Improved Seismological and Geological
Characterization of Seismicity Induced by Wastewater
Disposal Near Marietta, Ohio. Leveridge, M. C.,
Brudzinski, M. R., Currie, B. S., Skoumal, R. J., Free, J. C.
Monitoring the Background Earthquake Activity on
Anticosti Island, Quebec, Canada, Prior to Potential
Hydraulic Fracturing Work. Lamontagne, M., Lavoie,
D, Kao, H.

Student: Monitoring Microseismicity in the Rome
Trough, Eastern Kentucky: Year One Observations and
Network Performance. Holcomb, A. S., Carpenter, N.
S., Woolery, E. W., Wang, Z.

QuakeMonitorTM:  Utilizing a  Surface-Based
Automated Sensor Network to Monitor and Detect
Induced Seismic Events in a Highly-Active Industrial
Environment. Mohamud, A. H., Jarpe, S., Taylor, S.R.,
Weir-Jones, I.
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Wednesday 19 April (continued)

Hole, J. A., Cabolova, A., Chen, C., Han, L., Chapman,

Recent Innovations in Geophone Array Seismology (see
page 643) P / 9y ( M. C., Mooney, W. D.
58. IRIS Wave elds Community Experiment Using Regional Variations in Seismological Characteristics:

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Nodal Arrays. Sweet, J., Anderson, K., Woodward, R.,
Frassetto, A.

PH5 for Archiving and Translating Node and Other
Geophysical Data: Examples from the IRIS Community
Wave eld Demonstration Experiment. Azevedo, R. S.,
Hess, D., Beaudoin, B. C.

Huddle Tests of Fair eld Nodes and Texansona UTEP
Seismic Pier. Harder, S. H., Karplus, M., Kaip, G. M.

e Source Physics Experiment Large N Array. Mellors,
R. J., Pitarka, A., Matzel, E., Walter, W., Snelson, C.,
Abbott, R.

Geophysical Structure at the SPE Site Using Surface
Waves Recorded by the Large-N Seismic Array. Chen,
T., Snelson, C. M.

Student: Internal Structure of the San Jacinto
Fault Zone at Blackburn Saddle from a Dense Linear
Deployment across the Fault. Share, P., Allam, A.
A., Ben-Zion, Y., Lin, F, Vernon, F. L., Karplus, M.,
Schuster, G.

Student: Detection of Small Earthquakes with Dense
Array Data on the San Jacinto Fault Zone. Meng, H.,
Ben-Zion, Y.

Signal and Noise Coherence Lengths from 1Hz to
100Hz Using Large-N Deployments in Nevada and
Oklahoma. Euler, G. G., Pyle, M. L.

Student: Detecting Seismicity in a Prospective
Geothermal Play, Using a 48 Geophone Array. Trow, A.,
Linville, L., Pankow, K., Wannamaker, P.

Student: Preliminary Results from the Sevilleta Array
in the Central Rio Grande Ri , NM: Virtual Source
Re ection Imaging of the Socorro Magma Body. Finlay,
T., Worthington, L., Schmandt, B., Hansen, S., Bilek, S.,
Aster, R., Ranasinghe, N.

Student: Applying Cross-Correlation Methods to
Broadband and Nodal Data to Detect and Locate
Earthquakes Associated with the Socorro Magma
Body. Vieceli, R. E., Bilek, S. L., Worthington, L. L.,
Schmandt, B., Aster, R. C.

Student: Seismic Interferometry of the Bighorn
Mountains: Using Virtual Source Gathers to Increase
Fold in Sparse-Source, Dense-Receiver Active-Source
Data. Plescia, S. M., Sheehan, A. F.,, Haines, S. S., Cook,
S. W., Worthington, L. L.

Student: 3D Basement Structure of Granite-Rhyolite
Province in Midcontinent U.S. Using “Surplus” Data
from Oil and Gas Explorations. Kim, D., Brown, L. D.
Re ection Imaging with Earthquake Sources and Dense
Arrays. Quiros, D. A., Brown, L. D., Davenport, K. K.,

Implications for Seismic Hazard Analysis (see page
646).

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

On the Regional Characteristics of the Components of
Sigma Based on a Global Digital Strong-Motion Dataset.
Cauzzi, C., Faccioli, E.

USGS National Crustal Model for the Western United
States, v1.0. Boyd, O. S., Shah, A. K.

Ground-Motion Attenuation in the Sacramento-
San Joaquin Delta, California from Seven Bay Area
Earthquakes, Including the 2014 M6.0 South Napa
Earthquake. Erdem, J. E., Boatwright, J., Fletcher, J. B.

Student: e Relationship Between Site Conditions
and Kappa: Some Recent Observation. Palmer, S. M.,
Atkinson, G. M.

Student: Seismic Wave Propagation in Shallow Layers
at the GONAF-Tuzla Site, Istanbul, Turkey. Raub, C.,
Bohnho , M., Petrovic, B., Parolai, S., Malin, P.

e E ect of a Sedimentary Wedge on Earthquake
Ground Motions: e lIn uence of Eastern U.S. Atlantic
Coastal Plain Strata. Pratt, T. L., Magnani, M. B.
Toward Estimating Site E ect in the Central United
States from HVSR and Deep Borehole Recordings.
Carpenter, N. S., Wang, Z., Woolery, E. W.

Simulation of Hazard Consistent Site-Speci ¢ Time
Histories Using Empirical Fourier Amplitude Spectrum
Prediction Equations. Traversa, P., Zentner, I.
Student: Applicability of Peak Frequency as a Site-
E ects Indicator in California. Hassani, B., Atkinson,
G. M.

Student: Rupture Direction, Basin, and Distance
E ects on Ground Motions from M7 Earthquakes on
the Salt Lake City Segment of the Wasatch Fault, Utah.
Wang, N., Roten, D., Olsen, K. B., Pechmann, J. C.

An Equivalent Point-Source Stochastic Simulation of
the NGA-West2 Ground Motion Prediction Equations.
Zandieh, A., Pezeshk, S., Campbell, K. W.
Examination of Ground Motion Simulation Modeling
Uncertainty for the 2010 Mw 7.1 Dar eld, New Zealand
Earthquake. Raza ndrakoto, H. N. T., Bradley, B. A.
Student: Partially Nonergodic Region Speci ¢
GMPEs for Iran. Sedaghati, F., Pezeshk, S.

Student: Evaluating Fundamental Seismological
Parameters for Israel. Giveon, M., Kamai, R.
Development of a New Strong Motion Database for
Iran. Farajpour, Z., Zare, M., Pezeshk, S.

Testing the Suitability of Global Ground Motion Models
for the Western Balkan Region. Gulerce, Z., Salic, R.,
Sandikkaya, M. A., Milutinovic, Z.
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Wednesday 19 April (continued)

Estimating Earthquake Hazard from Geodetic Data (see

Recent Advances in Earthquake Triggering and

page 633). A ershock Forecasting (see page 642).

88. Mitigating Postseismic Bias in Global Positioning System 101. Improving lquique: How Detection Techniques Can
Secular Velocity Estimates for the Central California be Used to Enhance Our Understanding of the 2014
Coast Region. Murray, J. R., Svarc, J. Sequence. Nealy, J. L., Hayes, G. P,, Benz, H. M.

89. 89 Student: Geodetic Evidence for a Blind 102. Student: Visibility Graph Analysis of Southern
Segment of the San Jacinto Fault. Tymofyeyeva, E., California. Azizzadehroodpish, S., Khoshnevis, N.,
Fialko, Y. Cramer, C.

90. Can Interseismic  Geodetic Observations and 103. Seismic Activity Analysis of Recent 15 Years Nearby

91.

92.

93.

94.

95.

96.

Microseismicity Shed Light on Large Earthquake
Behavior? Insights from Models of Long-Term Fault
Slip. Jiang, J., Fialko, Y., Lapusta, N.

Incorporating Geodetic Data into Seismic Hazard
Assessment: Impact on Local Earthquake Risk. Nyst,
M.

Power-Law Rheology Controls A ershock Triggering
and Decay. Shcherbakov, R., Zhang, X.

e 2016 Earthquake Sequence and Associated
Coseismic Deformation in Central Apennines in
Italy. Huang, M., Fielding, E. J., Liang, C., Milillo, P.,
Bekaert, D., Dreger, D.

Integrating Sentinel-1 InSAR and GNSS Data for
Deformation Monitoring across the Alpine-Himalayan
Belt. Weiss, J. R., Wright, T. J., Walters, R. J., Hooper,
A., Spaans, K., Hatton, E., Hussain, E., McDougall, A.,
Sandwell, D. T., Wessel, P., England, P.

Student: National Seismic Hazard Maps for Ecuador.
Beauval, C., Yepes, H., Mariniere, J., Audin, L.
Alvarado, A., Baize, S., Nocquet, J. M., Cotton, F,
Drouet, S.

New Velocity Field for Northern Colombia and Western
Venezuela and Implications for a Great Earthquake in
the Southwest Caribbean. Mencin, D. J., Bilham, R,
Mora-Paez, H., Mattioli, G. S., LaFemina, P., Audemard,
F., Molnar, P.

e Mw7.8 Kaikoura Earthquake (see page 654).

97.

98.

99.

100.

Source Characteristics of the 2016 Kaikoura and Te
Araroa, New Zealand, Earthquake Sequences from
Regional Moment Tensor Analysis. Ristau, J.

Surface Rupture and Slip Distribution of the 2016
Mw7.8 Kaikoura Earthquake (New Zealand) from
Optical Satellite Image Correlation Using MicMac.
Champenois, J., Klinger, Y., Grandin, R., Satriano, C.,
Baize, S., Delorme, A., Scotti, O.

Imaging the 2016 Mw 7.8 Kaikoura, New Zealand
Earthquake with Teleseismic P Waves: A Cascading
Rupture across Multiple Faults. Zhang, H., Koper, K.
D., Pankow, K., Ge, Z.

Rapid A ershock Detection and Analysis Following
the M7.8 Kaikoura Earthquake Using Matched-Filter
Techniques. Chamberlain, C. J., Warren-Smith, E., Fry,
B., Townend, J.

Puerto Rico and Caribbean Region. Torres-Ortiz, D.
M., Huerta-Lopez, C. I.

Earthquake Impacts on the Natural and Built
Environment (see page 629).

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Student: Probabilistic Seismic and Liquefaction
Hazard Analysis of the Mississippi Embayment
Incorporating Nonlinear Site E ects. Dhar, M. S.,
Cramer, C. H.

An Update on the Integration of Ground Failure Hazard
and Loss Estimates with USGS Real-Time Earthquake
Products. Allstadt, K. E., ompson, E. M., Nowicki
Jessee, M. A., Zhu, J., Tanyas, H., Wald, D. J., Hearne, M.
Estimating and Communicating the Impact of
Earthquake-Induced Ground Failures.  ompson, E.
M., Allstadt, K., Jaiswal, K., Marano, K., Wald, D. J.,
Bausch, D.

Rapid Estimates of Earthquake-Induced Ground-Failure
Likelihood in Switzerland. Cauzzi, C., Fah, D., Wiemer,
S., Clinton, J., Wald, D. J.

Expansion of the USGS ShakeCast System for Rapid
Post-Earthquake Assessments of Critical Facilities. Lin,
K.W.L.,Wald, D.J. W, Kircher, C. A. K., Jaiswal, K. J.,
Luco, N. L., Turner, L. L. T., Slosky, D. S.

Re-Evaluation of Seismic Hazards at the Central and
Eastern United States Nuclear Power Plant Sites.
Heeszel, D. S., Munson, C. G., Ake, J. P.

Student: Validation of Simulated Ground Motions
via Measuring the Sensitivity of Structural Demands to
Di erent Characteristics of Ground Motions. Kiani, J.,
Camp, C., Pezeshk, S.

Student: Linking Sample Structural Responses to
Seismological Parameters Inferred from Population
through Hierarchical Modeling. Dhulipala, S. L. N.,
Flint, M. M.

Correlation of Building Damage with Spectral Aspects
of Near-Source Motions - Cushing, OK Induced M5.0
Earthquake of November 7, 2016. Celebi, M. K., Luco,
N., McGarr, A., McNamara, D., Rubinstein, J., Stephens,
C.D., Williams, R. A.

Location, Amount and Width of the 1906 San Andreas
Fault Surface Rupture at the Upper and Lower Crystal
Springs Reservoir Embankment, San Francisco Peninsula.
Hull, A., Johnson, C., Jackson, H., Madugo, C.
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Wednesday 19 April (continued)

Earthquake Rapid Response (see page 631).

114. Student:FaultStructuresllluminatedbythe A ershocks
of the 2015 Mw 7.8 Gorkha Earthquake in Nepal as
Captured by a Local Dense Seismic Network. Mendoza,
M. M., Ghosh, A., Karplus, M. S., Nabelek, J., Sapkota, S.
N., Adhikari, L. B., Klemperer, S. L., Velasco, A.

115. Student: Local Seismic Ampli cation Measurements
and Strong Motion Simulations in Port-au-Prince
(Haiti). St Fleur, S., Courboulex, F., Bertrand, E.,
Mercier de Lepinay, B., Deschamps, A., Hough, S. E.,
Boisson, D., Cultrera, G.

116. Assessment of the Paci ¢ Tsunami Warning Center’s
Readiness to Assume Local Tsunami Warning Center
Responsibilities for Puerto Rico and the Virgin Islands
Based on Performance Statistics between 2004 and
2016. Sardina, V., Koyanagi, K.

117. Geodetic Infrastructure, Data, Education and
Community Engagement for Earthquake Rapid
Response: An Overview of UNAVCO Support
Resourcesand Earthquake Response Examples. Phillips,
D. A., Meertens, C. M., Mattioli, G. S., Miller, M. M.,
Charlevoix, , Hodgkinson, K. M., Bartel, B., Maggert,
D., Henderson, D., Williamson, H., Puskas, C., Baker,
S., Blume, F., Normandeau, J., Feaux, F., Galetzka, J.,
Pettit, J., Crosby, C., Boler, F.

118. Early Results from Testing and Deployments of a
Cascadia, an Instrument with over 200dB of Dynamic
Range, Speci cally Built for A ershock Studies. Parker,
T., Moores, M., Bainbridge, G., Townsend, B.

SSA-ESC Joint Session on Advances in Geotechnical
Borehole Arrays, Data and Analyses (see page 654).

119. OTNX - A 3D Seismic Observatory for a Geothermal
Drilling and Permeability Stimulation Experiment.
Passmore, P. R., Malin, P. E., Passmore, M. K.,
Valenzuela, S.

120. e Evolution of Excess Pore Pressure Generation
and Dissipation: Observations from the Wildlife
Liguefaction Array. Steidl, J.

Overcoming Challenges in Seismic Risk
Communication (see page 642).

From Field Site to Data Center: Network Innovations
for Earthquake Early Warning (see page 637).

123. ANZA Seismic Network: Real-Time Continuous
Response Spectra Exceedance Calculation. Vernon, F.
L., Harvey, D., Lindquist, K., Franke, M.

124. Cybersecurity for Seismic Networks. Bruton, C. P.,
Stubailo, 1., Alvarez, M., Bhadha, R., Hauksson, E.,
Watkins, M. B.

Scaling and Empirical Relationships of Moderate to
Large Earthquakes: Re-scaling or Re-thinking?
(see page 649).

125. Student: A Critical Review of Empirical Earthquake
Source Scaling Relationships. Pace, B., Valentini, A.,
Ferrari, F., Visini, F.

126. Earthquake Scaling Relationship for Volcano-Tectonic
Earthquakes: A Case-Study from Mt. Etna (Italy).
Azzaro, R., D’Amico, S., Pace, B.

127. Family Tree of Magnitude Versus Rupture Size
Relationships. Peruzza, L., Fault2SHA, W. G.

128. Advanced Empirical Scaling Laws for Earthquake
Sources. ingbaijam, K. K. S., Mai, P. M., Goda, K.

Machine Learning and its Application to Earthquake
and Explosion Signal Analysis (see page 638).

129. Student: Supervised Machine Learning on a Network
Scale: Application to Seismic Event Classi cation and
Detection. Reynen, A. M. G., Audet, P.

130. Single-Channel Based Earthquake Detection by
Matching Spectrogram Images. Skurikhin, A. N.,
Stead, R.J.

131. Student: Evaluation of Adaptive Sensor Tuning for
Microseismic Event Detection Across Multiple Arrays
and in Varying Noise Conditions at a Carbon Capture,
Utilization, and Storage Site, Farnsworth Unit, Ochiltree
County, Texas. Ziegler, A. E., Knox, H. A., Balch,R. S,
Draelos, T. J., Peterson, M. G., Van Wijk, J.

132, 132 Student: Analysis and Characterization
of Hydroacoustic Data Collected by Autonomous
MERMAID Floats. Simon, J. D., Simons, F. J., Hello,
Y., Nolet, G.

121. SAFRR Tsunami Scenarios and the Importance of
Choosing the Right Source. Ross, S. L., Wood, N. J,,
Cheung, K. F., Chock, G. Y. K., Cox, D. A,, Jones, J.
L., Jones, L. M., Lynett, P. J., Miller, K., Nicolsky, D. J.,
Richards, K. J., Wein, A. M., Wilson, R. I., Yamazaki Y.

122. 565 Earthquake Hazards Questions. Wald, L. A.

Ground Motions and GMPEs (see page 695).

133. Student: AModelfor Estimating Ampli cationE ects
on Seismic Hazards and Scenario Ground Motions in
Southern Ontario. Braganza, S. C., Atkinson, G. M.

134, Comparison among the Graizer-Kalkan (GK15) GMPE
and Two NGA-West2 GMPEs. Kalkan, E., Graizer, V.

135. Student: AnEnergy-Based Seismic Response Evaluation
of Simple Structural Systems with Simulated Ground
Motions. Karim Zadeh Naghshineh, S. H. A., Askan,
A.Y.S., Erberik, M. U.R.
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Wednesday 19 April (continued)

136.

137.

138.

139.

140.

Student: Data Processing with Non-Causal Zero-
Phase Filters Under Predict NGA 2 GMPEs. Roh, B.,
Buyco, K., Heaton, T. H.

Student: A New Generation of Ground-Motion
Prediction Equations Using an Integrated Database
for lran. Farajpour, Z., Zare, M., Pezeshk, S.,
Haji-Soltani, A.

Student: On the Bayesian Inference of Random
E ects in the Recalibration of Ground-Motion Models
to Icelandic Earthquakes. Kowsari, M., Sonnemann, T.,
Halldorsson, B., Hrafnkelsson, B.

Student: Development of Source-To-Site Distance
Conversion Equations for the Extended-Fault Sources.
Sedaghati, F., Tavakoli, B., Pezeshk, S.

Student: Implications of the Inter-Period Correlation
of Strong Ground Motions on Structural Risk. Bayless,
J.R., Abrahamson, N. A.

141.

142.

143.

144,

145.

Site Response of the Vertical Ground Motion and Its
Correlation with Alternative Pro le Proxies. Peer, G.,
Kamai, R.

Never Fear Velocity Reversals. Yagoda-Biran, G.,
Kamai, R., Kerpel, B.

Student: Hybrid Empirical  Ground-Motion
Prediction Equations for the Gulf Coast Region.
Pezeshk, S., Haji-Soltani, A., Zandieh, A.

144 Student: Relationships among Various
De nitions of Horizontal Spectral Accelerations in
Central and Eastern North America. Haji-Soltani, A.,
Pezeshk, S.

Student: Comparison of Di erent Approaches to
Incorporate Site E ects and Associated Uncertainties in
Probabilistic Seismic Hazard Analysis: Application for a
Liquid Natural Gas Tank. Haji-Soltani, A., Pezeshk, S.
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Presenting author is indicated in bold.

Thursday, 20 April

Time

8:30 am

8:45 am

9:00 am

9:15am

Oral Sessions

PlazaD PlazaE PlazaF Governor's Square 14
Earthquake Complexities | Understanding and e Future of Past Veri cation and Validation
Revealed by Kinematic and | Modeling Ground Motions | Earthquakes of Earthquake Occurrence

Dynamic Modeling and
Multiple Geophysical Data
Sets

Session Chairs: Wenyuan
Fan, P. Martin Mai, David D.
Ogleshy (see page 659)

and Seismic Hazard from
Induced Earthquakes
Session Chairs: Annemarie
Baltay, Daniel McNamara,
Eric  ompson, Mark
Petersen (see page 682)

Session Chairs: David
Schwartz, Ramon
Arrowsmith, William Lettis,
Koji Okumura, Daniela
Pantosti, omas Rockwell
(see page 678)

and Hazard Forecasts
Session Chairs: Seth Stein,
John Rundle, Mark Petersen
(see page 684)

Intraslab Rupture Triggering
Megathrust Rupture
Co-Seismically in the
December 17, 2016 Solomon
Islands Mw 7.9 Earthquake.
Lay, T., Ye, L., Ammon, C.J,
Kanamori, H.

2017 One-Year Seismic
Hazard Forecast for the
Central and Eastern United
States from Induced and
Natural Earthquakes.
Petersen, M., Mueller, C.,
Moschetti, M., Hoover, S.,
Shumway, A., McNamara,
D., Willaims, R., Llenos, A.,
Ellsworth, W., Michael, A.,
Rubinstein, J., McGarr, A.,
Rukstales, K.

Invited: Geometric
Complexity in Past Ruptures
and Lessons for Hazard and
Future Ruptures. Biasi, G.
P., Wesnousky, S. G.

Nowcasting Earthquakes:
Applications and Sensitivity
Testing. Rundle, J. B.,
Donnellan, A., Luginbuhl,
M., Giguerre, A., Turcotte,
D.L.

Imaging Complex Fault Slip
History of 2016 Taiwan and
Japan Earthquakes with
Geodetic and Seismic Data.
Fielding, E. J., Huang,

M. H., Liang, C., Yue, H.,
Simons, M.

Comparison between

the 2016 USGS Induced-
Seismicity Hazard One-Year
Forecast and the 2016 “Did
You Feel 1t?” Data Archive.
White, 1., Liu, T., Luco, N.,
Liel, A.

Invited: e Mechanics of
Multifault Ruptures and the
Keystone Fault Hypothesis.
Fletcher, J. M., Oskin, M.
E., Teran, O.J.

Invited: Insights from
Population Forecasting

for Earthquake Hazard
Forecasting. Spencer, B.
D., Stein, S., Brooks, E. M.,
Salditch, L.

Rupture Process of the 2016
Kumamoto Earthquake
Revealed by Waveform
Inversion with Empirical
Green’s Functions. Nozu, A.,
Nagasaka, Y.

Invited: A Better
Understanding of the
Seismic Hazard of Induced
Earthquakes from High-
Resolution Structure,
Crustal Anisotropy, and
Source Properties of the
M,, 5.7 Prague Earthquake.
Cochran, E. S., Clerc, F.,
Sumy, D. F., Neighbors, C. J.,
Keranen, K. M.

Invited: Multidisciplinary
Paleoseismic Investigations
of Complex Earthquake
Ruptures: Characterising the
Predecessors of the 2010 Mw
7.1 Dar eld Earthquake in
New Zealand. Quigley, M.
C., Van Dissen, R., Nicol,
A., Hornblow, S., Sasnett,

P., Cruden, A., Jiménez, A.,
Steacy, S., Du y, B., Pettinga,
J.

Probabilistic Framework
and Experimental Concepts
for Testing Earthquake
Forecasting and Seismic
Hazard Models. Jordan, T.
H., Marzocchi, W.

Directivity and Rupture
Velocity of Small
Earthquakes. Abercrombie,
R.E., Poli, P, Bannister, S.
C.,Ruhl, C.J., Chen, X.

Invited: Evaluation of

the Fitting Accuracy for

the Source Parameter
Estimation of Potentially
Induced Earthquakes in
Oklahoma. Yoshimitsu, N.,
Ellsworth, W.

Large Magnitude
Earthquakes in New
Zealand: What is the
Norm? Nicol, A., Van
Dissen, R. J., Stirling, M.
W, Gerstenberger, M. C.,
Khajavi, N.

How Good Should We
Expect Probabilistic
Seismic Hazard Maps To
Be? Vanneste, K., Stein, S.,
Camelbeeck, T., Vleminckx,
T.
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Thursday 20 April (continued)

Time

8:30 am

8:45 am

9:00 am

9:15am

Governor's Square 15

Governor's Square 16

Governor's Square 12

Advances in Seismic Full Waveform
Modeling, Inversionand eir
Applications

Session Chairs: Nian Wang, Xueyang
Bao, Dmitry Borisov, Youyi Ruan (see
page 655)

Recent Advances in Very Broadband
Seismology

Session Chairs: Adam Ringler, David
Wilson, Robert Anthony (see page
673)

eoretical and Methodological
Innovations for 3D/4D Seismic
Imaging of Near-surface, Crustal,
and Global Scales
Session Chairs: Marco Pilz, Nori
Nakata (see page 680)

Student: 3D Ground Motion
Simulation of the Ladysmith
Earthquake for Kinburn Basin.
Esmaeilzadeh, A., Motazedian, D.

Physical Mechanisms of Seismometer
Site Noise and Self-Noise. Bainbridge,
G., Upadhyaya, S., Townsend, B.,
Parker, T., Moores, A.

Invited: Time-Lapse Changesin
Seismic Velocity Log-Time Recovery of
Earth Materials. Snieder, R., Sens-
Schoenfelder, C., Nakata, N., Li, X.

Full Waveform Modeling with Mesh
Re nement in SW4. Petersson, N. A.,
Sjogreen, B., Rodgers, A. J.

Invited: Installation Techniques
Used to Maximize Data Quality

at Global Seismographic Network
Stations. Davis, P., Berger, J., Ebeling,
C., Hafner, K.

Student: A New Approach to
Constrain Near-Surface Seismic
Structure Based Upon Body-Wave
Polarization. Park, S., Ishii, M.

Invited: ree-Dimensional Ground
Motion Simulations of Moderate
Earthquakes and Large Scenario
Ruptures in the San Francisco Bay
Area. Rodgers, A. J., Petersson, N. A,
Pitarka, A.

A Portable Fiber Optic Gyroscope

- Performance and First Field Tests.
Braun, T., Wassermann, J., Ripepe, M.,
Bernauer, F.,, Guattari, F., Igel, H.

Student: Analysis of Non-Di use
Characteristics of the Seismic Noise
Field in Southern California Based on
Neighboring Frequency Correlation.
Liu, X., Ben-Zion, Y.

Investigation of Scattered Wave eld by
Using Full-Wave Simulations. Bao, X.,
Shen, Y.

Progress in the Development of an
Optical Seismometer. Zumberge, M.,
Wielandt, E., Berger, J.

An Investigation on Time-Frequency
Domain Phase Weighted Stacking
and its Application to Phase Velocity
Extraction from Ambient Noise Based
Empirical Green’s Functions. Niu, F.,
Li,G., Yang, Y.
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Thursday 20 April (continued)

Time

9:30 am

9:45—
10:45am

10:45 am

11:00 am

11:15am

11:30 am

PlazaD PlazaE Plaza F Governor's Square 14
Earthquake Complexities | Understanding and e Future of Past Veri cation and Validation
Revealed by Kinematic ... | Modeling Ground... Earthquakes of Earthquake...

Uncertainties in Teleseismic
Rupture Models Using a
Monte Carlo Approach: e
Mw 7.3 Papanoa, Mexico
Subduction Earthquake of
18 April 2014. Mendoza, C.,
Martinez-Lopez, M. R.

Student: Examining
Earthquake Source
Properties and Scaling

of Recent Seismicity in
Southern Kansas. Trugman,
D.T.T., Dougherty,S.L.D.,
Cochran, E. S. C., Shearer, P.
M. S.

New Scenarios for
Paleoseismological Ruptures
Based on the 2016 Central
Italy Earthquake Sequence.
Civico, R., Pantosti, D.,
Villani, F,, Cinti, F. R., Pucci,
S., De Martini, P. M.

Invited: Improving
Earthquake Forecasts

with Crustal Deformation
Observations. Donnellan,
A., Parker, J. W, Granat,
Rundle, J., Grant Ludwig, L.,
Arrowsmith, R., DeLong, S.,
Ben-Zion, Y.

Posters and Break

30-Minute Discussion

Posters and Break

Earthquake Complexities
Revealed by Kinematic and
Dynamic Modeling and
Multiple Geophysical Data
Sets (continued)

Understanding and
Modeling Ground Motions
and Seismic Hazard from
Induced Earthquakes
(continued)

e Future of Past
Earthquakes (continued)

Veri cation and Validation
of Earthquake Occurrence
and Hazard Forecasts (con-
tinued)

Invited: Multiscale
Probabilistic Imaging of
Tsunamigenic Sea oor
Deformation During
the 2011 Tohoku-oki
Earthquake. Jiang, J.,

Invited: Student:

Using Simulated Ground
Motions to Constrain Near-
Source Ground Motion
Prediction Equations in
Areas Experiencing Induced

Segmentation and
Supercycles: Earthquake
Cycle Complexities and the
Sumatran Sunda Megathrust
as a Behavior Catalog.
Philibosian, B., Meltzner, A.

Seismic Hazard Prediction
or Forecasting in the Central
United States. Wang, Z.

Simons, M. Seismicity. Bydlon, S. A.B., |J., Sieh, K.
Dunham, E. M. D.
Invited: 2011 Mw Ground Motions from Paleoseismology of the Invited: Student:
9.0 Tohoku Earthquake: Induced Earthquakes Collision Plate Boundary Assessing Earthquake Hazard

Dynamic Rupture with
Rupture Reactivation and
Ground Motion Simulation.
Galvez, P., Dalguer, L. A.

in Oklahoma and
Kansas. Moschetti, M.

P.,  ompson, E. M.,
McNamara, D., Powers, P.
M., Hoover, S.

on the Himalayan Front.
Okumura, K., Malik, J. N.

Map Performance for Natural
and Induced Earthquakes.
Brooks, E. M., McNamara,
D., Petersen, M., Stein, S.,
Moschetti, M., Spencer, B. D.,
Shumway, A., Salditch, L.

Dynamic Models of Large
Ruptures on the Southern
San Andreas Fault. Lozos,
J.C.

Invited: A Ground

Motion Prediction Equation
for Induced Oklahoma
Earthquakes. Yenier, E.,
Atkinson, G. M., Baturan, D.

Integrated Seismic Hazard
Investigations and Progressive
Reduction of Uncertainties:

e North Anatolian Fault as
a Case Example. Kozaci, O.

Invited: Student: Are
Large Global Earthquakes
Temporally Clustered?
Luginbuhl, M., Rundle, J.
B., Turcotte, D. L.

Student: Pulse-Like
Property and Complex Fault
Geometry on Dynamic
Rupture Models of the 2015
Mw?7.8 Nepal Earthquake.
Wang, Y., Day, S. M.,
Denolle, M.

Are Ground-Motion Models
Derived from Natural
Events Applicable to the
Estimation of Expected
Motions for Induced
Earthquakes? Atkinson, G.
M., Assatourians, K.

Invited: Earthquake
Cascade along Large
Strike-Slip Faults, Rule or
Exception? Klinger, Y., Xu,
X., Lefevre, M., Tapponnier,
P., Liu, J,, Le Béon, M.

Student: Modeling
Earthquake Clusters as
Resulting From Long-Term
Fault Memory. Salditch, L.
M., Brooks, E. M., Stein, S.,
Spencer, B. D., Agnon, A.
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Thursday 20 April (continued)

Time

9:30 am

9:45—
10:45 am

10:45 am

11:00 am

11:15am

11:30 am

Governor's Square 15

Governor's Square 16

Governor's Square 12

Advances in Seismic Full Waveform
Modeling, Inversion...

Recent Advances in Very Broadband
Seismology

eoretical and Methodological
Innovations for 3D/4D...

Detection of Voids Using 3D Elastic
Full Waveform Inversion. Borisov, D.,
Smith, J.,, Tromp, J., Miller, R., Peterie,
S., Cudney, H., Sloan, S., Moran, M.

Seismogeodetic Instruments as
Broadband Seismometers for Local
Earthquake Early Warning and Rapid
Response. Bock, Y., Goldberg, D. E.

Student: New High-Resolution 3D
Imagery of Fault Deformation and
Segmentation of the San Onofre Trend
in the Inner California Borderlands.
Holmes, J. J., Driscoll, N. W., Kent,
G.W.

Posters and Break

Advances in Seismic Full Waveform
Modeling, Inversionand eir
Applications (continued)

Recent Advances in Very Broadband
Seismology (continued)

Earthquakes and Tsunamis
Session Chairs: Rich Briggs, Gavin
Hayes (see page 663)

Invited: Structure and Physical
Characteristics of the Southern
Hikurangi Subduction Zone Derived
from Seismic Full Waveform Imaging.
Arnulf, A. F., GNS Science Scientists

Invited: Horizontal Seismometers
- Determining Orientation and
Self-Noise. Hellweg, M., Taira, T.,
Uhrhammer, R. A.

Advancement of Seismological Datasets
at ISC. Storchak, D. A., Harris, J., Di
Giacomo, D., Lentas, K.

Lithospheric Foundering and
Underthrusting Imaged beneath Tibet
Revealed by Adjoint Tomography.
Chen, M., Niu, F., Tromp, J., Lenardic,
A, Lee, C. T, Cao, W, Ribeiro, J.

Invited: Coherence and Spectra

Analysis of the USArray TAPY

Posthole Test Array. Vernon, F. L.,
omson, D. J.

Seismic Catalog of the Dominican
Republic Period 2013-2016. Polanco
Rivera, E., Martinez, F., Pulliam, J.,
Huerfano, V.

Student: Full 3D Tomography
Based on the Discontinuous Galerkin
Method. Wang, W., Chen, P.

Reliability and Repeatability in High
Frequency Ground Motion Records.
Anthony, R. E., Ringler, A. R., Wilson,
D.C., Hutt, C.R., Sandoval, L. D.,
Holland, A. A.

Seismic and Tsunami Hazard
Assessment of Ecuador following
Observations from the 2016

Mw?7.8 Muisne Earthquake.
Malekmohammadi, M., Nikolaou, S.,
Toulkeridis, T.

Advances in High Resolution Global
Tomography of the Earth’s Deep
Mantle Using Numerical Wave eld
Computations. Romanowicz, B. A,
Yuan, K., Masson, Y., Adourian, S.,
Karaoglu, H., French, S.

Invited: Performance of Shallow Drill
Emplaced Broadband USArray Seismic
Stations. Busby, R. W., Aderhold, K.,
Frassetto, A., Woodward, R. L.

“Sequencing” of Tsunami Waves, or
Why the First Wave is Not Always the
Largest. Okal, E. A., Synolakis, C. E.
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Thursday 20 April (continued)

Time

11:45am

Noon—
1:30 pm

1:30 pm

1:45 pm

PlazaD PlazaE Plaza F Governor's Square 14
Earthquake Complexities | Understanding and e Future of Past Veri cation and Validation
Revealed by Kinematic... Modeling Ground... Earthquakes of Earthquake...

Student: Towards a Ground Motion Prediction | Invited: Using Validation of A ershock

Hybrid Broadband Ground
Motion Simulation Model
for Strong Earthquakes in
the South Iceland Seismic

Equation for Small-To-
Moderate Earthquake Events
in Texas, Oklahoma, and
Kansas. Zalachoris, G.,

Displacement and
Paleoclimate Data to
Overcome Age Uncertainties
in Rupture Histories of the

PSHA in Central Italy. Gee,
R., Peruzza, L., Pagani, M.

Zone. Sonnemann, Rathje, E. M. Southern San Andreas Fault.
T., Halldérsson, B., Scharer, K.
Hrafnkelsson, B., Mai, P. M.,
Papageorgiou, A. S., Jonsson,
Group Luncheon
Characterization of Recent Moderate Earthquake Geologyand  |PSHA Source Modeling:

the Stress Field and

Focal Mechanisms for
Earthquake Source Physics
and Fault Mechanics
Session Chairs: Patricia
Martinez-Garzoén, Jeanne L.
Hardebeck, Martha Savage,
Marco Bohnho (see page
657)

Oklahoma Earthquakes:
Widely Feltand O en
Damaging

Session Chairs: William
Yeck, Robert Williams,
Justin Rubinstein (see page
675)

Paleoseismic Studies of

the Intermountain West:
New Methods and Findings
on Seismic Hazard
Characterization of Low
Slip Rate Faults

Session Chairs: Seth Dee,
Stephen Angster (see page
661)

Approaches, Uncertainty
and Performance

Session Chairs: Peter Powers,
Christie Hale (see page 671)

Invited: Heterogeneities of
Stress and Strength and its
Relationship With Induced
Seismic Activities Associated
With the Tohoku-OKi
Earthquake. Yoshida, K.,
Matsuzawa, T., Hasegawa, A.

Invited: Local E ort

for Global Contribution:
Seismic Observations of
Recent Oklahoma Moderate
Earthquake Sequences and
for Future. Nakata, N.,
Chen, X., Chang, J. C.

Paleoseismic Investigation

of the Teton Fault at Leigh
Lake. Zellman, M., DuRoss,
C.B.

Student: PEER PSHA
Code Veri cation Project.
Hale, C., Abrahamson, N.,
Bozorgnia, Y.

What Makes Seismic Events
Grow Big?: Insights from

the Analysis of b-Value and
Fault Roughness Variations
During Laboratory Stick-Slip
Experiments. Goebel, T. H.
W., Kwiatek, G., Becker, T.
B., Dresen, G.

Diverse Earthquake
Responses to Wastewater
Disposal near Fairview,
Pawnee, and Cushing,
Oklahoma. McGarr, A.,
Barbour, A.

Invited: Paleoseismology
of the Corner Canyon and
Alpine Sites: Insight into
Normal Fault Segmentation
of the Wasatch Fault Zone.
DuRoss, C. B., Bennett,
S.E. K., Briggs, R. W,
Personius, S. F., Reitman, N.
G., Hiscock, A. 1., Mahan, S.
A., Biasi,G. P.

Invited: Some Sources

of Modeling Uncertainty
for Area Source Zones in
Probabilistic Seismic Hazard
Analysis. Blanco, J. E.,
Hale, C. D., Quittmeyer, R.,
Kimball, J.
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Thursday 20 April (continued)

Time

11:45am

Noon—
1:30 pm

1:30 pm

1:45 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Advances in Seismic Full Waveform
Modeling, Inversion...

Recent Advances in Very Broadband
Seismology

Earthquakes and Tsunamis

Global Adjoint Tomography. Ruan,
Y., Lei, W, Lefebvre, M., Modrak, R.,
Smith, J. A., Orsvuran, R., Bozdag, E.,
Tromp, J.

Student: Estimating Noise and
Wave-Propagation E ects from a 3D
Array at the Sanford Underground
Research Facility. Bowden, D. C., Tsai,
V. C., Mandic, V., Pavlis, G., Prestegard,
T., Meyers, P., Caton, R., Walls, L.,
Coughlin, M., Harms, J.

Improving Earthquake Resilience
in Developing Countries through
Seismology. Onur, T., Gok, M. R,
Mackey, K.

Group Luncheon

Intraplate Earthquakes: Central
and Eastern North America and
Worldwide

Session Chairs: Lillian Soto-Cordero,
Christine Powell, Will Levandowski
(see page 669)

Toppled and Rotated Objects in
Recent, Historic, and Prehistoric
Earthquakes

Session Chairs: Klaus-G. Hinzen,
Rasool Anooshehpoor (see page 681)

Emerging Opportunitiesin
Planetary Seismology

Session Chairs: Sharon Kedar, Steve
Vance, Nicholas Schmerr (see page
664)

Invited: A New Paradigm for Large
Earthquakes in Stable Continental
Plate Interiors. Calais, E., Camelbeeck,
T., Stein, S., Liu, M., Craig, T. J.

Engineering Seismological Aspects of
Toppled and Rotated Objects in Past
and Recent Earthquakes. Hinzen, K.
G., Reamer, S. K.

Emerging Opportunities in Planetary
Seismology. Kedar, S., Schmerr, N.,
Vance, S. D.

Invited: Repeating Large Holocene
Earthquakes in the Central and Eastern
U.S. Warrant Continuing High Hazard
Characterization. Williams, R. A.

Student: Could the Collapse of a
Massive Speleothem be the Record of
a Large Paleoearthquake? Valentini,
A. Pace, B., Vasta, M., Ferranti, L.,
Colella, A., Vassallo, M., Montagna, P.,
Pons-Branchu, E.

Invited: InSight/SEIS: One Year Prior
to Beginning the Seismic Investigation
of Mars. Banerdt, W. B., Lognonné, P.,
Giardini, D., Pike, W. T., Christensen,
U., de Raucourt, S., Umland, J., Hurst,
K., Zweifel, P, Calcutt, S., Bierwirth,
M., Mimoun, D., Pont, G., Verdier,

N., Laudet, P., Ho man, T., Clinton,
J., Dehant, V., Golombek, M., Garcia,
R., Johnson, C., Kedar, S., Knapmeyer-
Endrun, B., Mocquet, A., Panning,

M., Smrekar, S., Teanby, N., Tromp, J.,
Wieczorek, M., Weber, R. C., Bozdag,
E., Beucler, E., Daubar, 1., Drilleau,

M., Kawamura, T., Murdoch, N., the
INSIGHT/SEIS Team.
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Thursday 20 April (continued)

Time

2:00 pm

2:15pm

2:30 pm

2:45—
4:00 pm

4:00 pm

Plaza D

Plaza E

Plaza F

Governor's Square 14

Characterization of the
Stress Field and Focal...

Recent Moderate
Oklahoma Earthquakes...

Earthquake Geology and
Paleoseismic Studies...

PSHA Source Modeling:
Approaches...

Delineating the Seismic
Record of O -Fault
Deformation near the
Southern San Andreas Fault
Using Crustal Deformation
Models. Cooke, M. L.,
Beyer, J. L.

InSAR Constraints on
Recent Induced Earthquakes
in the United States.
Barnhart, W. D., Yeck, W.
L.

Forecasting Large
Earthquakes along the
Wasatch Front, Utah: Final
Results from the Working
Group on Utah Earthquake
Probabilities. Wong, 1.,
Lund, W., DuRoss, C.,
omas, P., Arabasz, W.,
Crone, A, Hylland, M.,
Luco, N., Olig, S., Pechmann
J., Personius, S., Petersen, M.,
Schwartz, D., Smith, R.

Invited: Exploring Source
Modeling in the GEM
Hazard Models Database.
Pagani, M., Garcia, J., Poggi,
V., Styron, R., Weatherill, G.,
Gee, R.

Invited: Student:
Spatiotemporal Variations
of Seismic B-Value along the
North Anatolian Fault Zone
in Northwest Turkey. Raub,
C., Martinez-Garzén, P.,
Kwiatek, G., Bohnho , M.,
Dresen, G.

Geodetic Slip Model of

the M5.8 3 September,
2016 Pawnee, Oklahoma,
Earthquake: Evidence

for Fault Zone Collapse.
Pollitz, F. F., Wicks, C. W,
Schoenball, M., Ellsworth,
W. L., Murray, M.

Time-Dependent
Probabilistic Hazard along
the Wasatch Front, Utah
Using the Working Group
on Utah Earthquake
Probabilities Model.
omas, P., Wong, .

Invited: Slab Models for
PSHA. LaForge, R., Hale,
C.

Using Coseismic Slip Models,
Focal Mechanisms, and
Topography to Constrain
Seismogenic Stresses.
Hetland, E. A., Hines, T. T,,
Medina Luna, L., Styron, R.
H., Wilcox-Cline, R.

Invited: Hidden Faults:
Rupture of an Immature
Fault System in the 2016
Mw5.8 Pawnee, OK
Earthquake. Keranen, K.,
Savage, H., Lohman, R,
Atekwana, E., Stevens, N.,
Co ey, G, Sickbert, T,
Peterson, D., Rabinowitz, H.,
Garcia, J. C., Lambert, C.

Student: Estimating Rates
of Slip within the Central
Walker Lane Using Multiple
Geochronometers. Angster,
S.J. A., Wesnousky, S. G. W,
Owen, L. A. O.

Invited: Parameterizing
Directivity in PSHA.
Watson-Lamprey, J.

Pint and a Poster

Characterization of

the Stress Field and

Focal Mechanisms for
Earthquake Source Physics
and Fault Mechanics (con-
tinued)

Induced Seismicity—

e European Perspective
Session Chairs: Manfred
Joswig, Joshua White,
Mariano Garcia-Fernandez
(see page 668)

Seismotectonics
Session Chairs: Rich Briggs,
Gavin Hayes (see page 676)

PSHA Source Modeling:
Approaches, Uncertainty
and Performance (contin-
ued)

Invited: Imaging Rupture

reshold Variations along
Subduction Faults. Bletery,
Q., omas, A. M., Rempel,
A W.

Invited: Hydrocarbon
Induced Seismicity in
Northern Netherlands. Dost,
B., Spetzler, J., Ruigrok, E.

Anthropogenic In uencesin
USA Intraplate Earthquakes.
Hagen, M. T. H.

Invited: Epistemic
Uncertainty in the National
Seismic Hazard Mapping
(NSHM) Project Models.
Lee, Y., William, G., Hu, Z.
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Thursday 20 April (continued)

Time

2:00 pm

2:15pm

2:30 pm

2:45—
4:00 pm

4:00 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Intraplate Earthquakes: Central and
Eastern North Americaand...

Toppled and Rotated Objects in
Recent, Historic...

Emerging Opportunities in
Planetary Seismology

Invited: e Geodynamics of
Intraplate Stresses within Central and
Eastern North America. Holt, W. E.,
Ghosh, A., Wang, X.

Fragile Geologic Features in Coastal
California. Stirling, M. W., Rood,
D. H., Caklais, A., Madugo, C. L. M.,
Abrahamson, N. A.

Investigating the Interior of Icy Worlds
with Short Aperture Seismic Arrays.
Schmerr, N., Lekic, V., Panning, M.,
Hurford, T., Rhoden, A., Garnero, E.,
Yu, H.

Evidence for Hydrous Mantle beneath
the New Madrid Seismic Zone: A
Potential Explanation for an Intraplate
Enigma. Powell, C. A., Levandowski,
W.

Invited: Earthquake Rotated Objects
Associated with Ground Motion
during the Mw 6.0 2016 Amatrice
(Central Italy) Earthquake. Cucci, L.,
Tertulliani, A., Lombardi, A. M.

Invited: A Broadband Silicon Seismic
Package for Planetary Exploration.
Pike, W. T., Standley, I. M., Calcutt, S.,
Kedar, S.

Invited: Control of the Lithospheric
Mantle on Intracontinental
Deformation: Revival of Eastern U.S.
Tectonism. Biryol, C. B., Wagner, L.
S., Fischer, K. M., Hawman, R. B.

Student: e Ruin of the Roman
Temple of Kedesh, Israel; Example of a
Precariously Balanced Archaeological
Structure Used as a Seismoscope.
Schweppe, G., Hinzen, K. G., Marco,
S., Reamer, S. K., Fischer, M.

Invited: Development of a
Planetary Broadband Seismometer for
Geophysical Exploration of the Moon
and the Ocean World. Chui, T. C. P,
Griggs, C. E., Moody, M. V., Paik, H.
J., Kedar, S., Hahn, ., Williamson,
P., Schmerr, N., Banerdt, W., Neal, C.,
Vance, S.

Pint and a Poster

Intraplate Earthquakes: Central
and Eastern North Americaand
Worldwide (continued)

Fault Mechanics and Rupture
Characteristics from Surface
Deformation

Session Chairs: Lia Lajoie, Kendra
Johnson, Edwin Nissen (see page 665)

Importance of Long-Period Ground
Motions in Seismic Design of
Structures

Session Chairs: Erdal Safak, Eser Cakti
(see page 667)

e January 2017 Barrow Strait
Earthquake Sequence, Arctic Canada.
Bent, A. L., Ackerley, N., Kolaj, M.,
Adams, J.

Managing the Explosion of High
Resolution Topography for Active Fault
Research. Arrowsmith, J. R., Croshy,
C.J,, Gross, B., Nandigam, V., Phan, M.

Observed and Calculated Response
of Long-Period Structures to Surface
Waves. Safak, E., Cakti, E.
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Thursday 20 April (continued)

Time

4:15 pm

4:30 pm

4:45 pm

5:00 pm

Plaza D

Plaza E

Plaza F

Governor's Square 14

Characterization of the
Stress Field ...

Induced Seismicity— e
European Perspective

Seismotectonics

PSHA Source Modeling:
Approaches...

Correlations Between Stress
Orientation and Seismic
Coupling in Subduction
Zones. Hardebeck, J. L.,
Loveless, J. P.

Modeling of Induced
Seismicity in Producing Gas
Fields in the Netherlands.
Wassing, B., Buijze, L.,
Kraaijpoel, D., Paap, B.

Student: New Bedrock
Evidence for Overall O set
on N-S Faults in the Vicinity
of Historic Earthquakes in
Little San Bernardino Mtns;
Implications for Interactions
Between the San Andreas
Fault and the Eastern
California Shear Zone.
Hislop, A., Powell,R. E.,
Moecher, D. P., Bemis, S. P.

Modeling Virtual Faultsin
PSHA. Campbell, K. W.,
Gupta, N.

Constraining Uncertainties
of Stress Tensor Inversion
with Data-Driven Focal
Mechanism Cluster Analysis.
Specht, S., Heidbach, O.,
Cotton, F., Zang, A.

3D Mechanical Analysis

of Complex Reservoirs for
Induced Seismicity: A Novel
Numerical Approach. van
Wees, J. D., Pluymaekers,
M., Van ienen-Visser,

K., Osinga, S., Wassing, B.,
Fokker, P. A., Candela, T.

e Seismologically Detected
Taan Fiord Landslide and
Tsunami of 17 October
2015: Preliminary Findings.
Haeussler, P. J., Stark, C. P,
Gulick, S. P.S., MacInnes,
B., Shugar, D., Weiss, R.,
Higman, B., Larsen,, C.,
Bloom, C., Bilderback, E.,
Dufresne. A., Ekstrom, G.,
Geertsma, M., Gualtieri,

L., Ja e, B., Koppes, M.,
Labay, K., Loso, M., Lynett,
P., McCall, N., Richmond,
B., Reece, B., Venditti, J.,
Walton, M., Willis, M.,
Williams, H.

UCERF3 Implementation
for Site-Speci ¢ Probabilistic
Seismic Hazard Analysis.
Altekruse, J. M., LaForge,
R., Ostenaa, D. A, El
Menchawi, O.

A Re ned Methodology

for Stress Inversions

of Earthquake Focal
Mechanisms. Martinez-
Garzon, P., Ben-Zion, Y.,
Abolfathian, N., Kwiatek, G.,
Bohnho , M.

Invited: Recent Seismicity
in the Northern German
Gas Fields—Induced and
Tectonic? Joswig, M.

Moho Temperature and
Compositional Controls

on Lithospheric Bending
Strength in the Western
United States. Schutt, D. L.,
Lowry, A. R., Buehler, J. S.

Probabilistic Fault
Displacement Hazard
Analyses — Evaluation of
Empirical Relationships for
Fault Displacement. Wells,
D. L.

Student: Spatio-Temporal
Variations of Stress
Parameters in the San Jacinto
Fault Zone. Abolfathian, N.,
Martinez-Garzon, P., Ben-
Zion, Y.

Invited: Monitoring an
Underground Gas Storage in
a Seismic Area: e Case of
Collalto (Northeastern Italy).
Priolo, E., Romano, M. A.,
Garbin, M., Romanelli, M.,
Plasencia, M., Peruzza, L.,
Grigoli, F.

Meager Mountain
Seismicity—Magmatic or
Not? Mulder, T.

Incorporating Uncertainty
in Kernel Density Models

of Distributed Seismicity
into Hazard Assessments.
Montaldo Falero, V., Youngs,
R., Arcos, M., Hollenback, J.
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Thursday 20 April (continued)

Time

4:15 pm

4:30 pm

4:45 pm

5:00 pm

Governor's Square 15

Governor's Square 16

Governor's Square 12

Intraplate Earthquakes: Central and
Eastern...

Fault Mechanics and Rupture
Characteristics...

Importance of Long-Period Ground
Motions in Seismic Design...

New Constraints on the Late
Quaternary Slip Rate of the Cheraw
Fault, Southeastern Colorado.
Zellman, M. S., Ostenaa, D. A.,
Mahan, S. A., Briggs, R. W.,, DuRoss,
C.B., Reitman, N. G., Personius, S. F.,
Morgan, M. L.

Shallow Fault Physics Constrained by
Active-Source Seismic Imaging, Fault-
Zone Drilling, and Mechanical Testing.
Nevitt, J., Brooks, B., Catchings, R.,
Lockner, D., Moore, D., Goldman, M.,
Criley, C., Bennett, M., Sickler,R.,
Minson, S., Glennie, C., Ericksen, T.,
Chan, J.

Use of 3D Physics-Based Numerical
Simulations in the Development of
Long Period Ground-Motion Maps for
Los Angeles. Crouse, C. B., Jordan, T.,
Milner, K., Goulet, C., Graves, R.

Faults and Lineaments of the St.
Lawrence Ri  System. Lamontagne,
M., Nadeau, L., Brouillette, P., Bédard,
M. P., Grégoire, S.

Characterizing Near-Surface Fractures
in Radar Interferograms. Parker, J. W.,
Donnellan, A., Glasscoe, M. T.

Highlights of Recorded Responses of
Two Tall Buildings to Long-Period
Earthquake Motions from Distant
Sources. Celebi, M.

Eastern Tennessee Seismic Zone
Paleoseismology—Alignment of Faults
Displacing Quaternary Sediments, and
Bedrock, and Liquefaction Features,
Con rm Strong Earthquakes in the
Past 15 ka. Cox, R. T., Hatcher, R. D.,
Glasbrenner, J. C., Counts, R., Gamble,
E., Warrell, K. F.

Statistically Preferred Hypocenter
Location, Slip Variability, and Surface
Rupture Patterns from Fractally Rough
Fault Structure. Allam, A. A., Kroll,
K. A., Milliner, C. W. D., Richards-
Dinger, K.

Student: E ects of Simulated
Magnitude 9 Earthquake Motions on
Structures in the Paci ¢ Northwest.
Mara ,N.A.,Berman,J. W,
Eberhard, M. O., Wirth, E. A., Frankel,
A.D., Vidale, J. E.

Discussion

Epistemic Uncertainty in  rust
Fault Slip as Revealed by 62 Vertical
O setsalong the Cucamonga Fault.
McPhillips, D., Scharer, K., Lindvall,
S.C.

Signi cant Duration of Earthquake
Ground Motion for Subduction
Zone Earthquakes. Walling, M. A.,
Abrahamson, N. A.
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Thursday 20 April (continued)
Poster Sessions

Recent Moderate Oklahoma Earthquakes: Widely Felt
and O en Damaging (see page 704).

1.

. Brune Stress Parameter Estimates For

Vs30 from Multi-Method Site  Characterization
Approach at Seismograph Locations in the Fairview,
Oklahoma Region. Stephenson, W. J., Odum, J. K.,
McNamara, D. E., Williams, R. A.

e 2016 Mw5.8
Pawnee And Other Oklahoma Earthquakes. Cramer,
C.H.

Regional Moment Tensor Inversion — Creation of a
Defensible Velocity Model for Inversion. Herrmann, R.
B.,Benz, H. M.

Student: MyShake: Smartphone-Based Detection
and Analysis of Oklahoma Earthquakes. Kong, Q. K.,
Allen, R. M., Schreier, L.

Poroelastic Properties of the Arbuckle Group in
Oklahoma Derived from Well Fluid Level Response to
the Mw5.8 Pawnee and Mw5.0 Cushing Earthquakes.
Kroll, K. A, Cochran, E. S., Murray, K. E.

Student: Understanding the Roles of Fluid and
Faulting in Earthquake Sequences Using Data from
Central Oklahoma. Pennington, C. N., Chen, X,
Abercrombie, R., Ha ener,J. A., McMahon, N. D.

Induced Seismicity—

698).

e European Perspective (see page

7.

10.

Mitigating Induced Seismicity While Optimizing
Production/Injection Strategy of Gas Fields. Chitu,
A., Leeuwenburgh, O., Candela, T., Kraaijpoel, D.,
Wassing, B.

Modeling Induced Seismicity by Gas Depletion in a
Postglacial, Prestressed Regime. Li, G., Joswig, M.
Forecasting Magnitude Frequencies and Magnitude
Occurrence Probabilities Using the Seismogenic Index
Model—Application to Production and Injection
Operations in Hydrocarbon and Geothermal Reservoirs.
Dinske, C., Shapiro, S. A.

Underground Seismic Monitoring and Seismic Hazard
Assessment in Bobrek Coal Mine, Poland with the Use
of Flameproof Seismic Observation System SOS. Lurka,
A., Mutke, G.

Understanding and Modeling Ground Motions and
Seismic Hazard from Induced Earthquakes (see page

714).

11.

Comparison of the USGS 2016 and 2017 One-Year
Seismic Hazard Forecasts for the CEUS with a Focus on
Oklahoma. Hoover, S. M., Moschetti, M. P., Petersen,
M. D., Mueller, C. S.

12.

13.

14.

15.

16.

Accessto “Did You Feel It?” Datafor Induced Earthquake
Studies. Quitoriano, V., ompson, E. M., Smoczyk,
G.,Wald, D.J.

Student: e Contribution of Uncertainty in
Magnitude and Location to Near-Distance Variability in
Ground Motions for Potentially-Induced Earthquakes
in Oklahoma. Holmgren, J. M., Atkinson, G. M.
Scaling Rotational and Translational Ground Motion
Parameters from Induced Seismic Events. Zembaty, Z.,
Mutke, G., Nawrocki, D.

Student: Empirical Ground Motion Characterization
of Induced Seismicity in Alberta and Oklahoma.
Novakovic, M., Atkinson, G. M., Assatourians, K.
Processed Ground-Motion Records for Induced
Earthquakes for Use in Engineering Applications.
Assatourians, K., Atkinson, G.

e Future of Past Earthquakes (see page 706).

17. A Late Cenozoic Kinematic Model for Fault Motion

18.

19.

20.

21.

22.

23.

24.

25.

26.

within the Greater Cascadia Subduction System.
McCrory, P. A., Wilson, D. S.

Increased Late Quaternary Slip Rates in the Southern
Lower Rhine Graben, Central Europe. Gold, R. D.,
Friedrich, A., Kuebler, S., Salamon, M.

Student: A New Slip Rate for the West Tahoe Fault
and the Age of Glacial Deposits Using Cosmogenic
10Be Near Lake Tahoe, California. Pierce, 1. K. D.,
Wesnousky, S. G., Kent, G., Owen, L. A.

Quaternary Active Tectonic Deformation of the
Transgressive  Surface O shore Ventura, CA,
Constrained by New Geophysical Data. Perea, H.,
Ucarkus, G., Driscoll, N., Kent, G., Rockwell, T.

A 200 Ka Paleoseismic Record of Earthquake-Triggered
Slumps and So Sediment Deformation in the Dead
Sea Basin. Marco, S., Alsop, G. I, Levi, T., Kagan, E. J.,
Stein, M., Weinberger, R.

Paleoseismic Interpretation of Past Earthquakes
Validated by Long Historical Records Argue for Large
Scale Regional or Fault Interaction. Rockwell, T. K.,
Biasi, G.

Century-Long Paleo-Seismic Hiatus in California and
New Zealand. Jackson, D. D.

Variations in Surface Fault Rupture Recurrence and
Seismic Moment Release in the San Francisco Bay Region
During the Past Four Centuries. Schwartz, D. P.
Earthquake Forecast For e Wasatch Front Region by
the Working Group on Utah Earthquake Probabilities:
Final Results. Wong, 1., Lund, W., DuRoss, C., omas,
P., Arabasz, W,, Crone, A., Hylland, M., Luco, N., Olig,
S., Pechmann, J., Personius, S., Petersen, M., Schwartz,
D., Smith, R.

Constraining the Potential for Early Repeats and
Clustering Using Historical and Paleoseimological Data.
Fitzenz, D. D., Nyst, M., Kane, D.
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Thursday 20 April (continued)

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Evaluating the Relationship Between the Entiat
Earthquake Cluster and the 1872 Chelan Earthquake,
Central Washington State. Brocher, T. M., Cakir, R.
Resolving 1906 Meihsan M7.1, Taiwan, Earthquake
Using Historical Waveforms: Blind  rust Faulting
Mechanism with Observed Strike-Slip Surface Rupture.
Ma, K., Liao, Y., Hsieh, M.

e Future of the Past and Present Earthquake of
Padangpanjang on June 28, 1926, West Sumatera,
Indonesia. Soehaimi, A. S., Wa d, M. W,, Sulistyawan,
I.H.S.

Student: Neotectonic and Seismicity Assessment of
the 1961 Kara Kore Earthquake in the Marginal Grabens
of the Afar Ri  (Ethiopia). Stockman, M. B., Polun, S.
G., Gomez, F., Tesfaye, S.

Luminescence Dating for Paleoseismic Reconstructions:
A Practical Guide to New Technology, Applications and
Sampling Methods. Rittenour, T. M.

Fault Zone Landforms and Paleoseismology.
Arrowsmith, J. R., Salisbury, J. B., Zielke, O.

High Resolution DTM Reveals Tectonic Signal of the
Dead Sea Fault at the Ateret Archaeological Site. Marco,
S., Hinzen, K. G.

Student: Constraining the Holocene Extent of
the Meers Fault, Oklahoma Using High-Resolution
Topography and Paleoseismic Trenching. Hornsby, K.
T., Streig, A. R., Bennett, S. E. K., Chang, J. C.
Evidence for Prehistoric Earthquakes on the Southern
Fairweather Fault in Trenches across the 1958 Surface
Rupture, Glacier Bay National Park, Alaska. Witter, R.
C.,Scharer, K., DuRoss, C. B., Bender, A. M., Haeussler,
P.J., Lease, R.

Paleoseismic Results from Excavations across the
Surface Rupture Associated with the 2014 South Napa
Earthquake. Prentice, C. S., Sickler, R. R., Scharer, K.,
DeLong, S.B., Hecker, S., Lienkaemper, J. J., Pickering, A.
Student: Testing the Shorter and Variable Recurrence
Interval Hypothesis along the Cholame Section of the
San Andreas Fault. Williams, A. M., Arrowsmith, J. R.,
Rockwell, T. K., Akciz, S. O., Grant-Ludwig, L.
Investigating the History of Large Wasatch Fault
Earthquakes along the Fort Canyon Fault at the Traverse
Ridge Paleoseismic Site. Toke, N. A., Langevin, C.,
Phillips, J., Kleber, E. J., DuRoss, C. B., Wells, J. D.,
Horns, D. M., McDonald, G., Carlson, J. K.

Earthquake Complexities Revealed by Kinematic and
Dynamic Modeling and Multiple Geophysical Data Sets
(see page 690).

39.

40.

Student: Mach Wave Coherence in the Presence of
Source and Medium Heterogeneity. Vyas, J. C., Mai, P.
M., Galis, M., Dunham, E. M., Imperatori, W.

Student: e Spatial Interdependence of Kinematic
Rupture Parameters as Evidenced by Dynamic Ruptures

41.

42,

43.

44,

45.

46.

47.

48.

49.

on Rough Faults.
Vyas, J. C., Mai, P. M.
Complex Slip Distributions on Complex Fault
Geometries. Herrero, A., Murphy, S.

Dynamic Models of Earthquake Rupture along Branch
Faults of the Eastern San Gorgonio Pass Region in CA
Using Complex Fault Structure. Douilly, R., Ogleshy,
D.D., Cooke, M. L., Beyer, J. L.

Modeling Earthquake Rupture and Corresponding
Tsunamis along a Segment of the Alaskan-Aleutian
Megathrust. Ryan, K. J., Geist, E. L., Ogleshy, D. D.,
Kyriakopoulos, C.

Simulating Impacts of Rupture Variability on Near-
Fault Strong Motions. Graves, R. W.

Strong Motion Simulation of the 2016 Kumamoto
Earthquake (Mw7.0) Using Pseudo Point-Source
Model and Empirical Green’s Functions. Nagasaka, Y.,
Nozu, A.

Joint Inversion of Continuous GPS, InSAR and
Seismicity Data to Constrain the Spatiotemporal
Evolution of Strain Release of the 2016 Kumamoto
Earthquake Sequence: Implications for the Shallow
Slip De cit and the Role of Aseismic Slip. Milliner,
W. D., Burgmann, R., Wang, T., Inbal, A, Liang, C.,
Fielding, E.

Finite Rupture Process and Ground Shaking of the 2014
Mwb5.1 La Habra Earthquake. Wei, S. W., Fielding, E.,
Graves, R., Wang, T., Helmberger, D. V.

Student: ree-Dimensional Multi-Episode Directivity
Analysis for Complex Ruptures. Park, S., Ishii, M.
Student: Investigation of Back-Projection Uncertainties
with M6 Earthquakes. Fan, W., Shearer, P. M.

ingbaijam, K. K. S., Galis, M.,

Earthquakes and Tsunamis (see page 694).

50.

51.

Student: Caribbean Regional Tsunami Early Warning
Using W-Phase Source Inversion. Casallas, I., Huérfano,
V., Rivera, L.

Tsunamis Obey Snell’s Law: Simulations and Real Data.
Okal, E. A., Synolakis, C. E.

Seismotectonics (see page 705).

52.

53.

54,

Seismic Evidence for Splays of the Eureka Peak Fault
beneath Yucca Valley, California. Goldman, M. R.,
Catchings, R. D., Chan, J. H., Sickler, R. R., Criley, C. J.,
O’Leary, D.R., Christensen, A. H.

From Slab to Peak: A Summary of Recent Seismic
Advancements to Understanding Llaima Volcano,
Chile. Bishop, J. W. B., Mikesell, T. D. M., Lees, J. M.
L.,Rodd, R.R,, Biryol, C. B. B., Franco, L. F.
Student: A New Method for Statistical Assessment
of Shear Wave Splitting Measurements. Witt, D. R.,
Corbalon Castejon, A., Breidt, F. J., Schutt, D. L., Aster,
R.C.
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Thursday 20 April (continued)

PSHA Source Modeling: Approaches, Uncertainty and
Performance (see page 700).

95.

56.

57.

58.

59.

60.

61.

62.

Approach for Modeling Creep in Probabilistic Seismic
Hazard Analysis. Wooddell, K. E., Abrahamson, N. A.
Modeling Background Seismicity in Japan. Porto, N.
M., Williams, C.

Sensitivity of Hazard to Gridded Seismicity Source
Modeling. Powers, P. M.

Student: On the Sensitivity of Various Distance
Metrics to the Uncertainties of Fault Rupture Model
Parameters. Farhadi, A., Pezeshk, S.

Student: Upper Bounds of Sensitivities in Seismic
Hazard Analysis. Molkenthin, C., Scherbaum, F.
Griewank, A., Leovey, H., Kucherenko, S., Bora, S. S.,
Cotton, F.

Mean Seismic Hazard and Uncertainty Analysis Based
on the UCERF3 Geologic Slip Rate Uncertainty Model
for California. Zeng, Y.

Comparing Seismic Hazard Calculated with the 2014
USGS NSHM at Select Sites in the US at Di erent
Periods and Site Classes. Shumway, A. M., Powers, P.
M., Petersen, M. D., Rezaeian, S.

Seismic Hazard, Risk, and Design for South America.
Petersen, M. D., Harmsen, S. C., Jaiswal, K. S,
Rukstales, K. S., Luco, N., Haller, K. M., Mueller, C. S.,
Shumway, A. M.

Recent Advances in Very Broadband Seismology (see
page 702).

63.

64.

65.

66.

67.

68.

69.

A New Range of Direct Bury Instruments, from Very
Weak to Strong Motion Sensors. Moores, A., Parker, T.,
Bainbridge, G., Townsend, B.

New Instrumantation for Measuring Acceleration,
Pressure, and Temperature (APT) with Wide Dynamic
Range and Bandwidth. Heesemann, M., Davis, E. E.,
Paros, G., Johnson, G.

Early Results from the Borehole Very Broad Band
Seismometer Development Program. Steim, J., Hutt, C.
R., Ringler, A. T., Freudenmann, R.

Co-Located Broadband Ground Motion Similarity
During Moderate Shaking from 100 to 400 s Period.
Ringler, A. T., Storm, T., Anthony, R. E., Wilson, D.
C., Holland, A. A.

Veri cation Testing of Trillium 360 - A New
Seismometer for Global Seismology. Bainbridge, G.,
Upadhyaya, S., Townsend, B., Moores, A.

Event Based Seismic Station and Network Quality
Analysis for Temporary Deployments. Wilson, D. C.,
Holland, A. A.,Ringler, A. T., Storm, T. L.

Student: Detection of Low Magnitude Intermediate
Depth Earthquakes from Bucaramanga Nest Across
Dense Surface Seismic Array. Alalli, G. A., Beroza, G. B.

70.

71

Student: Mitigation of P-Wave Reverberations in
Teleseismic Earthquake Signals Observed with Floating-
Platform Seismographs. Baker, M. G., Aster, R. A,
Wiens, D., Nyblade, A., Stephen, R. A., Bromirski, P.,
Gersto |, P.

Portable Array Deployment in the Zevulun Valley (Haifa
Bay), Israel - Ground Motionsand Ampli cations. Shani-
Kadmiel, S., Volk, O., Gvirtzman, Z., Tsesarsky, M.

Advances in Seismic Full Waveform Modeling, Inversion

and

eir Applications (see page 686).

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

Finite-Di erence Algorithm for 3D Orthorhombic
Elastic Wave Propagation. Preston, L. A., Jensen, R. P,
Aldridge, D. F.

Far-Field Seismic Signals from Coupled Nonlinear-To-
Linear Propagation Codes. Preston, L., Hilbun, W.
Student: 3D Passive-Source Reverse Time Migration
Imaging of the Mantle Transition Zone in the
Yellowstone Region. Li, J., Shen, Y.

Student: Nonlinear Moment Tensor Inversion of the
Envelopes and Cumulative Energy of Regional Seismic
Waveforms. Dahal, N. R. D., Ebel, J. E. E.

Student: Topographic In uence on Near-Surface
Seismic Velocity in Southern California. Lin, J. C.,
Moon, S., Meng, L., Yong, A., Martin, A., Davis, P. M.
Using Exponentiated Phase in Regional and Global
Seismic Tomography. Yuan, Y. O. Y., Bozdag, E. B,
Simons, F. J.S., Gao, F. G.

Full\Wave Velocity and Attenuation Sensitivities of
Seismic Waves Based on the Scattering-Integral Method.
Wang, N., Shen, Y., Bao, X. Y., Li,J. H., Zhang, W.
Student: Attenuation of High Frequency Body
Waves in the New Madrid Seismic Zone. Sedaghati, F.,
Pezeshk, S., Nazemi, N.

Student: Attenuation of Lg Waves in the New Madrid
Seismic Zone Using Coda Normalization Method.
Nazemi, N., Pezeshk, S., Sedaghati, F.

Student: Lg Attenuation in Oklahoma and Its
Surrounding Regions. Al Noman, M. N., Cramer, C. H.

Characterization of the Stress Field and Focal
Mechanisms for Earthquake Source Physics and Fault
Mechanics (see page 688).

82.

83.

84.

Analysis and Stress Modeling of the March 21, 2009
(M=4.8) and September 26, 2016 (M=4.3) Bombay
Beach Earthquake Swarms. Simila, G.

e State of Stress at Intermediate Scales. Delorey, A.

A., Maceira, M., Syracuse, E. M., Coblentz, D., Guyer,
R. A.,Johnson, P. A.
Relative P- and S-Wave Amplitudes at Close Stations
near the San Jacinto Fault Zone Dictated by Focal-
Mechanism. Kilb, D., Buehler, J., Vernon, F. L.
Sundstrom, A. B., Sahakian, V., Hanks, T.
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Thursday 20 April (continued)

85.

86.

87.

88.

89.

90.

Student: Seismotectonic Setting of the Marmara
Segment of the North Anatolian Fault Zone from Local
Stress Inversion Based on a Re ned High Precision
Hypocenter Catalogue (2006-2016). Wollin, C.,
Bohnho , M., Martinez-Garzén, P., Kiiperkoch, L.
Student: Analysis of In-Situ Stress during EGS
Development at e Geysers Geothermal Field,
California. Boyd, O. S., Dreger, D. S., Gritto, R.
Microseismic Event Relocation Based on PageRank
Linkage at the Newberry Volcano Geothermal Site.
Aguiar, A. C., Myers, S. C.

Student: Characterizing Recent Northern Walker
Lane Earthquake Sequences: Complexities in Geometry
and Source Processes. Hatch, R. L., Abercrombie, R. E.,
Trugman, D., Smith, K. D., Shearer, P. M., Ruhl, C.
Student: Conveying Uncertainties of Focal
Mechanism Parameters on Focal Spheres: Probability
Densities of Compressional and Tensional Axes. Megjia,
H. P, Pulliam, R. J., Huerfano, V., Polanco, E.
Student: Understanding Resolution and Uncertainties
of Stress Drops of Repeating Earthquakes at Park eld.
Zhang, J., Chen, X., Abercrombie, R. E.

Intraplate Earthquakes: Central and Eastern North
America and Worldwide (see page 699).

91.

92.

93.

94.

95.

96.

97.

Magnitudes at Close and Very Close Distances in
Eastern Canada. Bent, A. L.

Student: E ectiveness of Subspace Detectors to Assess
the Occurrence of Repeating Earthquakes and to Lower
the Magnitude  reshold in the Mid-Atlantic US. Soto-
Cordero, L., Meltzer, A., Stachnik, J. C.

Improving Earthquake Detection in New England
(USA). Frank, W. B., Abercrombie, R. E.

Intensity Correlations with Regional Q, Stress Drop,
and Induced and Natural Seismicity in the Central US.
Cramer, C. H.

Magnitude Estimates for the 1811-1812 New Madrid
Seismic Zone Using Large Scale Numerical Simulations:
Implications for the Seismic Hazard in Urban Areas
around the Mississippi Embayment. Somerville, P. G.,
Skarlatoudis, A., Hosseini, M., Bayless, J., o, H. K.
Eastern North America Passive Margin Earthquakes and
Mesozoic Ri  Structures. Ebel, J. E., Chapman, M. C.
Student: Constraining the Northern Boundary of the
Charleston Upli  Using Seismic Re ection Methods.
Rucker, C.R., Woolery, E. W.

eoretical and Methodological Innovations for 3D/4D
Seismic Imaging of Near-surface, Crustal, and Global
Scales (see page 711).

98.

Student: Construction of Coherent Fréchet Kernels
for Full-3D Tomography. Juarez, A., Jordan, T.

99

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Student: High Resolution Shear-Wave Velocity
Structure of Greenland from Earthquake and Ambient
Noise Surface Wave Tomography. Pourpoint, M.,
Anandakrishnan, S., Ammon, C. J.

Ambient Noise Tomography of Azerbaijan. Chiang, A.,
Gok, R., Kazimova, S., Prieva, L., Feng, L., Mellors, R. J.,
Yetirmishli, G.

Reverberant S-Waves on a Floating Ice Shelf: Temporal
Monitoring of the Ross Ice Shelf Using Ambient
Noise Cross-Correlations. Chaput, J. A., Aster, R.
C., Anthony, R., Baker, M., Wiens, D., Nyblade, A.,
Gersto , P., Bromirski, P., Stephen, R.

Student: P and S Body Wave Tomography of the West
Antarctic Ri  System: Evidence for Cenozoic Ri ing?
Soto, D., Nyblade, A., Anandakrishnan, S., Aster, R.,
Wiens, D., Huerta, A., Winberry, J., Wilson, T.
Student: Internal Structure of the San Jacinto Fault
Zone at Dry Wash from Data Recorded by a Dense
Linear Array. Qiu, H., Ben-Zion, Y., Ross, Z. E., Share,
P.E., Vernon, F.

Student: Internal Structure of the San Jacinto Fault
Zone in e Trifurcation Area Southeast of Anza,
California, from Data of Dense Seismic Arrays. Qin, L.,
Ben-Zion, Y., Qiu, H., Share, P.E., Ross, Z., Vernon, F. L.
Student: High-Resolution Body Wave Tomography of
the Ross Sea Embayment, Antarctica. White-Gaynor,
A., Nyblade, A., Wiens, D., Aster, R., Bromirski, P. D.,
Gersto , P., Stephen, R. A.

Student: ree-Dimensional Vp/Vs Tomography with
Body and Surface Wave Data. Hongjian, F., Haijiang,
Z., Huajian, Y., Yehuda, B.

Basin-Wide Vp, Vs, Vp/Vs, and Poisson’s Ratios of the
Napa Valley, California. Catchings, R. D., Goldman,
M. R., Chan, J. H., Sickler, R. R., Strayer, L. M.,
Boatwright, J., Criley, C. J.

e 2016 East Bay Seismic Investigation: Seismic
Tomography Imaging across the Hayward Fault Zone
near San Leandro, California. Strayer, L. M., Catchings,
R. D., McEvilly, A. T., Chan, J. H., Goldman, M. R.,
Criley, C.J.,, Richardson, 1., Sickler, R. R.

Southcentral Mexico 3D Velocity Model. Ramirez-
Guzman, L., Juarez-Zufiiga, A., Contreras Ruiz Esparza,
M. G.

Active Lesser Himalayan Duplex: Constraints from
Velocity Structure and Regional Waveform Inversion.
Negi, S. S., Paul, A., Cesca, S., Kamal, K., Kriegerowski,
M., Mahesh, P., Gupta, S.

Student: Eikonal Tomography of the Southern
California Plate Boundary Region. Qiu, H., Ben-Zion,
Y., Zigone, D., Lin,F. C.

Frequency Dependence of Attenuation in the Crust
beneath Southern California. Lin, Y. P., Jordan, T. H.
Student: Receiver Function Analysis of Geologic
Structures in the Southeastern United States. Glover,
C. O.,Powell,C. A, Langston, C. A., Cox,R. T.
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Thursday 20 April (continued)

Toppled and Rotated Objects in Recent, Historic, and
Prehistoric Earthquakes (see page 714).

114. Rectangular  Blocks vs Polygonal Walls in
Archaeoseismology. Hinzen, K. G., Montabert, A.

Fault Mechanics and Rupture Characteristics from
Surface Deformation (see page 694).

115. Spatial Distribution of Surface Displacements in the
1983 M 6.9 Borah Peak Earthquake and Prehistoric
Ruptures of the Warm Springs and  ousand Springs
Sections of the Lost River Fault Zone. DuRoss, C. B.,
Bunds, M. P., Reitman, N. G., Gold, R. D., Personius,
S. F., Briggs, R. W, Toké, N. A, Johnson, K., Lajoie, L.

Importance of Long-Period Ground Motions in Seismic
Design of Structures (see page 697).

116. Examples of Observed Response of Tall Structures in
Istanbul to Long-Distance Earthquakes. Cakti, E.,
Safak, E., Dar, E.

117. Student: Evaluation of Accidental Eccentricity in
Symmetric Buildings Due to Wave Passage E ects in the
Near-Fault Region. Cao, Y., Mavroeidis, G. P., Meza-
Fajardo, K. C., Papageorgiou, A. S.

Earthquake Geology and Paleoseismic Studies of the
Intermountain West: New Methods and Findings on
Seismic Hazard Characterization of Low Slip Rate
Faults (see page 693).

118. Student: Characterizing the Quaternary Expression
of Active Faulting along the Olinghouse, Carson, and
Wiabuska Lineaments of the Walker Lane. Pierce, I. K.
D., Angster, S.J,, Li, X., Huang, W., Wesnousky, S. G.

119. Insights into the Seismogenic Relation between the West
Valley and Wasatch Fault Zones, Utah - New Data from
the Airport East Trench Site. Hylland, M. D., Hiscock,
A. 1., McDonald, G. N.

120. Re ning the Rupture Length of the MRE and Timing
of the Penultimate Earthquake along the Simpson Park
Mountains Fault, Central Great Basin Nevada. Koehler,
R.D.

121. Kinematic Observations of the Manastash Ridge and
Boylston Ridge; Implications for Connectivity between
Primary Structures in the Yakima Fold and  rust
Province, Washington. Ladinsky, T. C., Blakely, R. J.,
Sherrod, B. L., Staisch, L., Kelsey, H. M.

122. A Decade of USGS Seismic Monitoring of the Teton
Fault. Holland, A. A., McNamara, D. E., Wilson,D.C.,
Benz, H. M.

Veri cation and Validation of Earthquake Occurrence
and Hazard Forecasts (see page 716).

123. Invited: USGS Research toward Validation of the
2016 Earthquake Hazard Forecast. McNamara, D. E.,
Petersen, M., Hanks, T., Rubinstein, J.

124. A Comparison between the Forecast by the United
States National Seismic Hazard Maps with Recent
Ground Motion Records. Mak, S.

125. Recent Achievements of the Collaboratory for the Study
of Earthquake Predictability. Werner, M. J., Jackson, D.
D., Marzocchi, W., Rhoades, D. R., Schorlemmer, D.,
Zechar, J. D., Maechling, P., Silva, F., Jordan, T. H.

126. Updates of anthe ISC-GEM Global Instrumental
Earthquake Catalogue: Status a er  ree Years of the
Extension Project. Di Giacomo, D., Engdahl, E. R.,
Storchak, D. A., Harris, J.
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