Analyzing GNSS time series to study the earthquake cycle
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Seismic cycle
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Seismic Cycle and
Slow Slip Events
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Seismic Cycle & Surface Deformation
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Trajectory Model
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Linear Trajectory Model

Model Inter-seismic Seasonal variations
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Linear Trajectory Model

Antenna
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Linear Trajectory Model

Antenna SSE
Model Inter-seismic Seasonal variations
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Linear Trajectory Model

Antenna SSE &
Model Inter-seismic Seasonal variations Swarm
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Linear Trajectory Model

Antenna SSE &
Model Inter-seismic Seasonal variations & Swarm
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Quadratic Trajectory Model

Antenna SSE &
Model Inter-seismic / Acceleration Seasonal variations & Swarm
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Linear and quadratic trajectory models for 8 stations, from 1997 to 2011, for the East component

GEONET deloyment from 1994 to 2020
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Impact of earthquake

Coseismic displacements
computed by the trajectory model
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Average Velocity Field
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Average Velocity Field and inverted interseismic coupling

Pacific Plate Lockin
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Average Velocity Field and Acceleration Field
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Accelerated slip before Tohoku earthquake
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Changes in Velocity Field and interseismic coupling

Pacific Plate Locking in 1997 Pacific Plate Locking in 2011
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Acceleration of m = 3 earthquakes and slip proxy
(weighted stack) on the PAC-NAM interface
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14-yearAcceleration Along the Japan Trench

Pacific Plate Acceleration
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Seismic sequence

Aquila : Mw 6.1 —09/04/2009
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Norcia earthquake:

surface ru ptu res
* Monte Vettore Fault System



Norcia earthquake:
surface ruptures
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3D GNSS velocity field in Europe
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Interseismic extension across the Appenines seen by GNSS
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Interseismic extension : comparison GPS INSAR
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What about co-seismic GNSS displacements ?

— One possibility is to use the EPOS-GNSS products
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Processing phase observable What are the GNSS prod ucts? Universit
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GNSS Positioning & Errors
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GNSS Positioning Methods
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What are the different products labels? What are their specificities? Grerabie Apes
EPOS p ‘

Two product solutions developed specifically for EPOS 2 605 B P

Principles: f?S St
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What are the different products labels? What are their speC|f|C|t|es?

EPOS-EUREF

Densification Product from EUREF and EPOS

Principles:
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2016 Mw6.2 Amatrice & Mw6.1 Norcia, & 2017 Mw5.7 Campotosto
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Co-seismicdisplacements for the August 24,2016 ml6, Amatrice
(central Italy) earthquake estimated from continuous GPS stations
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Co-seismic Displacements For The October 26 (Mw5.9) And October 30
(Mw6.5) Central Italy Earthquakes From The Analysis Of GPS Stations
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