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Repeating Seismic Events Indicate 
Stick-slip Behavior 

Before a Landslide

https://www.rt.com/news/253229-landslide-rise-eastern-hokkaido/ (Russia Today)

Mysterious rise of seafloor over 300m

Where is Rausu?
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Waveforms of the 2nd sequence

EW

NS

UD

2nd sequence

Template Waveforms

2nd sequence1st sequence
EW

NS

UD

P P SS

S-P time: ~0.5 sec (distance 850m)



(Shelly et al., 2007)
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(Kilb et al., 2012)
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Interpretation

Identical waveforms  the same source (small)

Increasing amplitudes  acceleration of sliding

Repeating sequence  stick-slip movement

Disturbed by an EQ  delicate balance

Katayama et al., 2013

Dragert 2007 Matsuzawa & Uchida

Lay et al., 2012 Heterogeneous structure (locked and unlocked sections)



Excess pore pressure decreases the friction

Greenland landslide in 2017

Poli 2017, GRL

Observation

Interpretation

Conclusion

Summary

Repeated earthquakes with similar waveforms  
before RAUSU landslide

Small scale stick-slip movement at a specific location 
on the landslide slip surface

Heterogeneous structure can play an important role             
in the initiation of landslides

Yamada, Mori, and Matsushi (2016) GRL


