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HISTORICAL ANALYSIS MONITORING
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Image A - 12 August 1999
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Image B - 16 September 1999



Massonnet, D., M. Rossi, C. Carmona, F.
Adragna, G. Peltzer, K. Feigl, and T.
Rabaute, The displacement field of the
Landers earthquake mapped by radar

interferometry, Nature, 364, 138-142,
1993.

Mw 7.3 Landers earthquake,
1992




Gorkha earthquake, 2015
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(a) Original position



(a) Original position (b) Deformation



(a) Original position (b) Deformation

(c) Rupture and release of energy (d) Rocks rebound to original
undeformed shape

© 2006 Brooks/Cole - Thomson
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Image source: Yuri Fialko Hicks, 2015
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SURFACE VELOCITIES: 2002-2010 (ENVISAT)
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SURFACE VELOCITIES: 2002-2010 (ENVISAT)

(Tymofyeyeva and Fialko, 2018)
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SURFACE VELOCITIES: 2002-2010 (ENVISAT)

(Tymofyeyeva and Fialko, 2018)
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STRAIN RATES: 2002-2010 (ENVISAT)
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STRAIN RATES: 2002-2010 (ENVISAT)
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STRAIN RATES: 2002-2010 (ENVISAT)
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Shallow creep

* Happens during the
Interseismic period.

Elastic| Strain

e Evidence shows that D b, |
shallow creep can resemble o
a series of slow, silent

earthquakes.
~100s yr
(2a) Rupture
/ nucleation
4
(2b)
Coseismic
(1) Interseismic rupture

e v

(3) Postseismic

(Hicks, 2015) > Time



Historic earthquakes on the Southern
San Andreas fault
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Shallow creep on SN TR e S
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Creepmeter measurements
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Variable slip along the fault

e The slow slip event produced surface offsets on the order of
4-12mm, with significant variations in slip along-strike.
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Variable slip along the fault

e The slow slip event produced surface offsets on the order of
4-12mm, with significant variations in slip along-strike.
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Estimated

Estimated shaking
and damage: Mw. 6.8 jiemnss

Building Damage ($)
by Census Track
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Surface displacements: 2015-2019 (Sentinel)
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Surface displacements: 2015-2019 (Sentinel)
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How wide is the fault?
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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.



“Earthquake safety
tip 1: To minimize
loss and damage in a
quake, try not to own
things.”

—Wei, 2011. Chapter 1.

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

References:

Tymofyeyeva, E. and Y. Fialko (2015). ’Mitigation of
atmospheric phase delays in INSAR data, with
application to the eastern California shear zone’.
Journal of Geophysical Research: Solid Earth 120 (8),
5952-5963

Tymofyeyeva, E. and Y. Fialko (2018). ‘Geodetic
evidence for a blind fault segment at the southern end

of the San Jacinto Fault Zone’. Journal of Geophysical
Research: Solid Earth 123 (1), 878-891

Tymofyeyeva, E., Y. Fialko, J.Jiang, X. Xu, D. Sandwell,
R. Bilham, T. Rockwell, C. Blanton, F. Burkett, A. Gontz,
S. Moafipoor (in review). Slow slip event on the southern
San Andreas fault triggered by the 2017 Mw.8.2
Chiapas (Mexico) earthquake. Journal of Geophysical
Research: Solid Earth.

Wei, M. (2011). 'Observations and modeling of shallow
fault creep along the San Andreas Fault system’
Doctoral thesis, University of California, San Diego.

Harris, R. (2017). ‘Large earthquakes and creeping
faults’. Reviews of Geophysics 55, 169-198.

A. Ferretti, A. Fumagalli, F. Novali, C. Prati, F. Rocca and
A. Rucci (2011) A New Algorithm for Processing
Interferometric Data-Stacks: SqueeSAR’. IEEE
Transactions on Geoscience and Remote Sensing, vol.
49, no. 9, pp. 3460-3470.


http://www.earthquakecountry.org/sevensteps/

