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Image A - 12 August 1999

Image B - 16 September 1999

InSAR image
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Earthquakes on “blind” 
faults
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SURFACE VELOCITIES: 2002-2010 (ENVISAT)
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Deformation:
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Shallow creep
• Happens during the 

interseismic period. 


• Evidence shows that 
shallow creep can resemble 
a series of slow, silent 
earthquakes.

(Hicks, 2015)
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Shallow creep on 
the Southern San 

Andreas fault

(Tymofyeyeva et al., JGR, in review)
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Mw.8.2

September 7, 2017



Creepmeter measurements
Start 
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creep event
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Sept. 2017 - Feb. 2018

Jan. 2016 - Sept. 2017

• Prior to the Sept. 2017 event, creep signal 
is almost nonexistent.

InSAR time series

(Tymofyeyeva et al., JGR, in review)



Variable slip along the fault
• The slow slip event produced surface offsets on the order of 

4-12mm, with significant variations in slip along-strike.
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Concord fault



Concord fault



Estimated shaking 
 and damage: Mw. 6.8
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How wide is the fault?

“Flower” structure?

Infinitely thin crack?



Conclusions
• Modern satellite missions provide data sets that are 

unprecedented in their spatial and temporal coverage.


• Frequent InSAR data acquisitions make it possible to resolve 
motions of the Earth’s crust on the order of a few millimeters 
per year, allowing for the study of time-dependent processes 
that drive deformation on tectonically active faults. 


• Quantifying strain accumulation across active fault boundaries 
provides the opportunity to discover and understand previously 
unidentified structures.


• Observations of surface displacements at the high spatial and 
temporal resolution provided by modern InSAR missions allow 
for a re-evaluation and refinement of the assumptions used in 
the estimation of seismic hazard in tectonically active areas.



–Wei, 2011. Chapter 1.

“Earthquake safety 
tip 1: To minimize 

loss and damage in a 
quake, try not to own 

things.” 

(For real earthquake safety tips, visit  
http://www.earthquakecountry.org/sevensteps/)
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