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Motivation and approach

Quito Fault System 

Remote Sensing

InSAR (Synthetic Aperture Radar Interferometry)

SAR (Synthetic Aperture Radar ) imagenes

tomadas en diferente tiempo de la misma área

NSBAS (New Small Baseline Subset) 
processing chaing

Interferograms

Calulados a partir de la diferencia de fase de

dos imagines SAR.

Project => Ecuador
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(10 years of the ESA/NRSCC Dragon Program)

EQ seen by InSAR
Systematic mapping and modelling



Elliott, et al., 2012

2010 Mw 7.1 Darfield earthquake, New Zealand
… seismology + InSAR
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Results of the Bayesian inversion using GPS and InSAR data and 
the Flat Décollement Ramp (FDR) model with a décollement 
depth at 10 km.

Selection of four different fault slip models along the Quito Fault System. Fault dipping 

at 20° with a shortening rate between 4.6 and 4.9 mm/yr and a flat décollement at either 
at 7 km depth (a and b) and 13 km depth (c and d). 

Marinieri et al 2019 - Geodetic evidence for shallow creep along the Quito fault



CONTEXTO GEODINAMICO - Migración NE (NAS)

- 10 mm/yr

INTRODUCCION
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INTRODUCTION

8 Alvarado et al, 2014



INTRODUCTION

GPS             ~4 mm/year
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Geodetic studies
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NSBAS chain 
automation 

METHODOLOGY
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New Small Baseline Subset (NSBAS) 



NSBAS chain 
automation 
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Master
20170327

Network
< 2 months

METHODOLOGY

105 images
(Imagenes Descedentes)

264 a 300 Interferograms

Pile images

Master



NSBAS chain 
automation 

ERA-5
Wrapped
Interferogram 
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Wrapped
Interferogram 

METHODOLOGY



NSBAS chain 
automation 

Ground velocity
mapCompute

Network
inversion
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METHODOLOGY

Root mean 
square map

(RMS)

Extract the Time Series

Time 
Series



Mapa de velocidad
(Imagenes Descedentes)

Deformación de la superficie:
1. Area de la falla de Quito 
2. Toda el área de estudio

2.1. Volcanes
2.2. Antrópicos

14

RESULTS Part B

Subsidencia
Espín Bedón et al., 2019 Deformation monitoring from Synthetic Aperture

Radar Interferometry (INSAR) Sentinel data in Quito, Ecuador

https://www.researchgate.net/publication/336104153_Deformation_monitoring_from_Synthetic_Aperture_Radar_Interferometry_INSAR_Sentinel_data_in_Quito_Ecuador?_sg=H3oFNheOZZUjWsxYI6S7koQXhW3tObcsXkYKi6TpRb5iswNrNKFkzJ66KhTvUYIYO43CWaQlimONQpThcJqhsm_nLn1vlMlzI_6kO_c3.x1yu8TXqCMOEDpRU-X9GMTLHYyMIW9jpKUoQto5m_1dIY9-X0H2uLkW4Gwqt4fbivCvo3VddBUY8YwPO3jExJw


Sistema de Falla de 
Quito (QFS)
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RESULTS Part B



RESULTS Part B

Profiles Time Series
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RESULTS Part B

Profiles Time Series
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0,27 cm/year
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RESULTS Part B



Guagua Pichincha Volcano

RESULTS

0.7 cm/year

Profiles

Time
Series
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• El segmento norte de la Falla de Quito

Pequeña taza de desplazamiento entre 2014 y 2018 comparada con ~1.8
mm/year de desplazamiento asismico observado entre 1993 y 2001.

• Los segmentos central y sur muestran un relativa patron de subsidencia de
~0,27 cm/year

• La dinámica del area urbana con impactos antrópicos de la superficie.

• Fue un excelente test de NSBAS, a lo largo de un area de una falla inversa,
vegetada, region con alta topografia para el monitoreo con los nuevos datos
Sentinel-1.

CONCLUSIONS
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CONCLUSIONES



Thanks
@ M. Almeida
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