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The 1960 Valdivia earthquake (Mw
9.5) is the largest instrumentally

recorded on Earth.
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Mw > 8.0 earthquakes since 2010

Maule (Mw 8.8) 2010
Iquique (Mw 8.2) 2014
lllapel (Mw 8.3) 2015
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High seismogenic and
tsunamigenic potential
-> We need to understand
Earthquake Generation
- Seismic Cycle




To download the .
Seismic Cycle animations >
go to e o

https://github.com/frortega
[Seismic-Cycle-
Animations/

Or scan

the QR code .5
below }
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THE SEISMIC CYCLE GNSS STATION DISPLACEMENT
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THE SEISMIC CYCLE GNSS STATION DISPLACEMENT

SUBDUCTION ZONE o
WiEsT ExeT —— GNSS 1:coast === GNSS 2 :inland
Trench \\
Earthquake \< \
R - HORIZONTAL 3 Boliv
g E N °
& & > i Sa
&2 200- %
IS | @; 12
c | @ a
© 2026 F. Ortega-Culaciati 0] T
. (o9
J. Ruiz Paredes E — . 9% to
Department of Geophysics, FCFM, Q 100 - s /r > 14 h°
University of Chile, Santiago, Chile v ’ ~ H { =
o 2 N,
QUEST Project o = ' o ~
Fondecyt 1231684, ANID, Chil 2} 4 - H ¢
ondecyt ile 5 0 :/ | [ , . / °
Data Observatory Foundation, b\ ) ,l ;:’
ANID Technology Center No. DO210001, J ¥ L L X i i : L = | f, °
Santiago, Chile \-, ! B ;“ Cordo
i i i < : S -
INTERSISMICO cosisMmico POSTSISMICO = ,‘ 2"
X et
| E—— 7 {as9.g0
- AN
Tiempo comprimido por etapa - las longitudes de los segmentos no comparan duraciones fisicas. // ~r°° 9
° AR
- 109" °
o - // 99 O Argent
Estacion  ATUN (4483) Rango de fechas  2013-01-01  2026-09-20 g eo (=) I 3
[S=—=]

Iquique (Mw 8.2)

1 April 2014

2012-12-3 2014-12-31 2016-12-31 2018-12-31 2020-12-31




© 2026 F. Ortega Culaciati

Departamento de Geofisica, FCFM,
Universidad de Chile, Santiago, Chile

Proyecto Fondecyt 1231684, ANID, Chile

Data Observatory Foundation,
ANID Technology Center No. DO210001,
Santiago, Chile

INTERSISM COSisM

Estacion Rango de fechas 2013-01-01

Desplazamiento {

ICO

2026-09-20

DESPLAZAMIENTO ESTACIONES GNSS
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Interseismic = Locked Plates

INTERSISMICO

We infer the
distribution of
interplate coupling
or
slip deficit

Plates are more locked in
some places than in
others
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Building GNSS Time Series geo«=sismos

Automatic positioning software for ~160 stations:

n v N/ N
1. Raw data in RINEX format || 2. Data curation. 3. Local mirror of precise
from the CSN network - GFZRNX (Nischan, 2016). products.

- Automated RINEX quality - Orbits, clocks and biases:
control. Wuhan rapid; IGSR03
\ \h - Data f(I).rm?t when available.
normalization. - Global lonosphere Maps
CINW o || - RINEX resampled from e e
W 1Hz (CSN) to 30 s for - VMF3 (TU Wien, Austria).
{ = Local daily processing. - FES2004 (ocean tide loading).

PEMESss database A P ¢ p

f h 4 N
4. RINEX processing 5. Daily GNSS station time series.

We wrap PRIDE PPP-AR

- Reference frame aligned to IGS20.
(Geng et al., 2019).- Daily solutions.

- ENU displacement time series (East, North, Up).
- Qutlier detection and uncertainty from repeatability.




Network Statistics geo«sismos

Positions available per day (158 stations) o’

max: 126 (20R5-06-27)
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Network Statistics geo«sismos

Phase residual RMS — all stations
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Network Statistics geo«sismos

East uncertainty (standard deviation)
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GeoSismos Web Interface geo=sismos
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GNSS Data Explorer

Geographical distribution of Global Navigation Satellite
System (GNSS) stations for the interactive visualization of
displacement time series.
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Easy data visualization

| Daily time series for each GNSS

@ stations -

station (one position per day).
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GeoSismos Web Interface geo=sismos

Selected station a Station PFRJ (4677) Date Range 2013-01-01 2026-10-04 v Download &] / \

Current products

Displacement over time

Easy data visualization

Daily time series for each GNSS
station (one position per day).

Quality control and uncertainty
g \quantification.
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PLANNED

- Precise static coseismic

displacements in the GeoSismos

earthquake database.

- Trajectory models for all time
series (automatic).




jJeo ; SISMOS

-
Planned products

High-rate (1 Hz) time series -» earthquake
seismograms.

EXAMPLE:

GNSS displacements from the 2011
Tohoku-0Oki earthquake (Mw 9.0), Japan.

GNSS data recorded and processed at 1
Hz.

(Animation generated during Ph.D. thesis work at Caltech).
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Future Plans

a

Currently publishing Time
series from CSN RINEX.

We are processing all RINEX
data available from
EarthScope (ex UNAVCO) in
South America.

We will soon start asking
other institutions to process
their data with attribution
(DOI assigned to datasets of
each institution)

We aim to expand to all South
America.
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Thank you for the invitation

WWW.geosismos.cl
www.github.com/frortega
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