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Slow Slip

—vents In Mexico
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Low Frequency Earthquakes in Mexico

LFEs detected along the MASE profile
clustered in two spots :

- the sweet spot

- the transient zone
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From Frank et al., EPSL, 2014
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165
Distance from the trench (km)

(w) wsweor|dsiq 7

lp} Te} @
5 5 h h
3§ 5 3 8 S 5 5 Igggre
o o o o o Q Q Q ¥ A__. R_u
o o ¥ %) pdeq
m y M.-\.J.oo“. N~
N nM
lm- a
Q0 1
e
oT| & B
7 -
= ©
SO TCETICER || O
o | L e e iy =
S prosTetemm Tt D o
= | S
N - O
O
—
[}
4w ©
nnu.m
- ae
- E
T
Jw0n
o
i o I=)
p ]
S [Ts)
=)
OE‘\v LI+ A w
T I
= = >
- ~-— ~— ~-— —

(sAep) jeassiul 8oualINday

From Frank et al., EPSL, 2014



10 mm

> . ocm (observed)
& “*~ ——2cm (modeled)

-102° -100° -98° -102° -100° —98
OACYA DOAR . MEZCA . IGUAA YAIGA UNIPA
— <+ g Low-frequency earthquakes
iE‘, —20 Lo i
< 29-terp,
§ -40 - Short-term i
60 Transient zone Sweet spot \
100 150 200 250 300 350

Distance from the trench (km)

From Frank et al., GRL, 2015



1. Raw data processed with Gamit/ 5.6
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2. Removal of interseismic signal, linear term,
CO-seismic step and post-seismic signals
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Processed GPS
Time Series
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Processing of the
GPS time series
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Processing of the Library of

GPS time series | | synthetic signals | (1) Computation of the cross correlation for

each individual GPS time series
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(2) Sum all the correlation functions, weighted by the

amplitude of the synthetic template



Processing of the Library of
GPS time series | | synthetic signals

Normalised correlation function,
stacked over the East and
North time series, and
weighted by the amplitude
of the synthetic template
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Stack of the GPS time series
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Processing of the

Library of
GPS time series | | synthetic signals

Detection:
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Processing of the
GPS time series

Library of
synthetic signals
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Application to the Guerrero GPS data

Correlation coefficient
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Example of stack an transient event
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Conclusion

We developed a method:
(1) to detect short-term transient aseismic events
(2) to characterise their location, duration and magnitude

Compare to other methods, like the NIF:
- The detection threshold of the geodetic matched filter is lower, because it
takes into account the redundancy of information in a network of stations.
- It is particularly suited for short-term transients.
- It doesn’t allow neither to characterise the spatial extent of slow slips, nor
any propagation.

Applied to the Mexico subduction:
- We have detected 28 new transients events (Mw 6.3 to Mw 7.1) from 2005 -

2014.
- They are located at the down-dip edge of the large slow-slip events.



