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Abstract Text:

The fault damage zone is a well-known structure of localized deformation around faults. Its material properties evolve over
earthquake cycles due to coseismic damage accumulation and interseismic healing. We will present fully dynamic earthquake cycle
simulations to show how the styles of earthquake nucleation and rupture propagation change as fault zone material properties vary
temporally. First, we will focus on the influence of fault zone structural maturity quantified by near-fault seismic wave velocities in
simulations. The simulations show that immature fault zones promote small and moderate subsurface earthquakes with irregular
recurrence intervals, whereas mature fault zones host pulse-like earthquake rupture that can propagate to the surface, extend
throughout the seismogenic zone, and occur at regular intervals. The interseismic healing in immature fault zones plays a key role
in allowing the development of aseismic slip episodes including slow-slip events and creep, which can propagate into the
seismogenic zone, and thus limit the sizes of subsequent earthquakes by releasing fault stress. In the second part, we will discuss
how the precursory changes of seismic wave velocities of fault damage zones may affect earthquake nucleation process. Both
laboratory experiments and seismic observations show that the abrupt earthquake failure can be preceded by accelerated fault
deformation and the accompanying velocity reduction of near-fault rocks. We will use earthquake cycle simulations to
systematically test the effects of timing and amplitudes of such precursory velocity changes. Our simulations will provide new
insights into the interplay between fault zone structure and earthquake nucleation process, which can be used to guide future real-
time monitoring of major fault zones.
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currently being considered for publication in Geophysical Research Letters.

AGU On-Demand:
Yes

Abstract Payment:
Paid (agu-fm21-792472-1536-6106-1348-0067)

For non-students only: | would like to volunteer as an OSPA judge.

First Presenting Author
Presenting Author

Yihe Huang
Primary Email: yiheh@umich.edu

Affiliation(s):

University of Michigan Ann Arbor
Ann Arbor MI (United States)

Second Author

https://agu.confex.com/agu/fm21/mr/papers/index.cgi?username=792472&password=*cookie 2/3



7/29/2021 Submission Completed

Prithvi Thakur
Primary Email: prith@umich.edu

Affiliation(s):

University of Michigan Ann Arbor
Ann Arbor MI (United States)

If necessary, you can make changes to your abstract submission

To access your submission in the future, point your browser to: User Portal

Your Abstract ID# is: 792472.

Any changes that you make will be reflected instantly in what is seen by the reviewers.

After the abstract proposal is submitted, you are not required to go through all submission steps to make edits. For example, click
the "Authors" step in the Abstract Submission Control Panel to edit the Authors and then click save or submit.

When you have completed your submission, you may close this browser window or submit another abstract proposal: Call for
Abstracts.

Tell us what you think of the abstract submission process

https://agu.confex.com/agu/fm21/mr/papers/index.cgi?username=792472&password=*cookie 3/3


https://agu.confex.com/agu/fm21/gateway.cgi
https://agu.confex.com/agu/fm21/prelim.cgi
https://agu.confex.com/agu/feedback.epl?jsclose=1

