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.’ Endmembers of foreshocks initiation

(a) “Preslip” Model (b) “Cascade” Model (c) Rate-Dependent Cascade Up

(I) Aseismic slip triggering
foresohcks

Foreshocks are
a byproduct of
slow nucleation
but can also
jump-start
dynamic
rupture

Foreshocks are
standard
earthquakes that
happen to trigger a

larger event

Foreshocks do not
trigger each other,
but are a byproduct

of the nucleation
process

(II) Foreshocks triggering
the later one by stress
transfer  with random
chance

no aseismic slip

slow aseismic slip

(I1) Both endmembers are
involved
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.’ The 1999 Mw 7.6 Izmit foreshocks A Lot RAREEY,
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.‘ The 2021 Mw 6.1 Yangbi Earthquake a5 R R RS

On May 21, 2021, the Yangbi earthquake (Mw 6.1) occurred at the
Sichuan-Yunnan block in the southeastern Tibetan Plateau.
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.’ Serious damage
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3 deaths, 27 injuries.

Highest intensity: 8

~100 km in regions
with intensity: 6



o
e L5t E R

Volc

17030 oA

o
7 <

A
=
ES

no T arvhnugaane Besearch Labhoratory

.’ Motivations

What nucleation
processes behind
the 2021 Yangbi
earthquake
sequence?

Distance along the fault plane

(a) “Preslip” Model

(b) “Cascade” Model

(c) Rate-Dependent Cascade Up

Foreshocks do not
trigger each other,
but are a byproduct

of the nucleation
process

slow aseismic slip

rapid,
seismic slip

Foreshocks are
standard
earthquakes that
happen to trigger a

larger event

no aseismic slip

rapid,
seismic slip

Foreshocks are
a byproduct of
slow nucleation
but can also
jump-start
dynamic
rupture

aseismic
slip

A small seismic
event ignites
rapid dynamic
rupture
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.' Spatio-temporal EQs distributions
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.' Nucleation Processes
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"Aseismic slip & stress transfer
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.‘ Summary s ek ik

« Combining the stress triggers from foreshocks on the mainshock,
the apparent migrations of relocated foreshocks to the large
foreshock and the mainshock hypocenters support the
combined effects of that led
to the mainshock.

- By combining low velocity, high conductivity, and high Lg-wave
attenuation beneath the Yangbi region, we infer that the lateral

upper are possible driving
mechanisms for the Yangbi earthquake.
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