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From satellite platforms to geophysical knowledge

www.poleterresolide.fr
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Example of ‘rapid’ response to geohazards in seismotectonics : 
Le Teil Earthquake (France, 19 nov 2019, ML 5.2) – IPGP – ENS- GEOAZUR-BRGM

Contribution from BRGM (Sentinel 1) Contribution from Raphael Grandin (IPGP) Romain Jolivet (ENS)
Olivier Cavalié (UNIV. GEOAzur): (pers. comm.)

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel1/French_earthquake_fault_mapped

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel1/French_earthquake_fault_mapped
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https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2/Sentinel-2_maps_Indonesia_earthquake

Example of rapid response to geohazards in seismotectonics : 
Soulawesi Earthquake (28 Sept. 2018, Mw 7,5) –UCA-BRGM

Sentinel 2

https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2/Sentinel-2_maps_Indonesia_earthquake
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Example of rapid response to geohazards in seismotectonics : 
Ubinas volcano eruption (July 2019) –BRGM-CNES

1) velocity of the volcanic ash cloud 2) Elevation of the volcanic ash cloud

Objectif: utiliser Pléiades pour mesurer la vitesse et la hauteur de nuages de cendres pendant une éruption 
volcanique (deux paramètres cruciaux en volcanologie) 
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From satellite platforms to geophysical knowledge
On the night of February 5 to 6, 2023, an earthquake Mw 7.8 struck Turkey and Syria at 4:17 a.m. (local time).
The latter, whose epicenter is located near Gaziantep in the southeast of Turkey, was followed by a second of
magnitude Mw 7.5 at 1:24 p.m. local time whose epicenter was near Ekinözü. Hundreds of aftershocks were
also felt in the days that followed, some as far away as Lebanon and Cyprus.

Turkey, corresponding mainly to the
Anatolian plate, is located between
three tectonic plates: the Eurasian
plate, the African plate, and the
Arabian plate. It is bounded to the
east by the main East Anatolian fault
(EAF) and to the north by the main
North Anatolian fault (NAF) which
ruptured over more than 900 km by
a series of earthquakes cascading
from east to west between 1939 and
1999.

Map of the Anatolian plate, the blue star represents the
epicenter of the main earthquake of February 6, 2023. ©Armijo
et al., 1999
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Pre-earthquake context: tectonic loading rate maps

The FLATSIM service makes it possible to systematically produce interferograms from Sentinel-
1 data, as well as surface displacement time series, over large geographical areas. The
objective is to measure deformations of the Earth's surface on a continental scale, and thus
ensure the spatio-temporal monitoring of critical regions (e.g. large active fault zones and
magmatic systems, landslides on a continental scale). It operates on Call for Ideas (AI); Turkey
is one of the target sites of the first AI. Time series of ground displacement from 2014 to 2021
(therefore prior to the Turkish earthquakes of 2023) were thus calculated and made it possible
to extract average spvelocity maps (linear trend, separated from seasonal terms), showing the
relative movement of the tectonic plates in the study region and elastic loading across faults in
the pre-earthquake period.
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Map of average LOS velocity across the East Anatolian fault system (in mm/year) over the period
2014-2021, ascending and descending orbits. Credit: P. Derand (LG-ENS Paris).
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Co-seismic interferogram (descending orbit D21, 01/29/2023-02/10/2023) including the two main
earthquakes of Mw 7.5 and 7.8. Credit: L. Pousse-Beltran (ISTerre).
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Interferogram showing the aftershock of Mw 6 near the city of Antioch (orbit descending
D21,02/10/2023-02/22/2023). Credit: L. Pousse-Beltran (ISTerre).
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offset Tracking on S1 data.

By Dinh Ho-Tong-Minh
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offset Tracking on S1 data.

By Dinh Ho-Tong-Minh
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Some conclusions, perspectives

To do list :

Integrate Pleiades data for near fault displacement mapping

Perform Offset Tracking on L Band SAR

Modeling and interpretation
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