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Welcome

• Welcome to the session NH4.4/SM1.15:

Statistics and pattern recognition applied to the spatio-
temporal properties of seismicity

• In the following we show some slides summarizing the results
for the session presentation. If you are interested, go to the 
presentations to have further details.

• Presentations will be available on this website until the end of 
May.



Chat Timetable

• A text-based chat is scheduled on Monday, 4 May 2020, 14:00–15:45 (Vienna 
time) for further details see 
https://egu2020.eu/sharing_geoscience_online/how_to_use_the_chats.html

• During the live chat, all displays will be called in order of appearance in the 
Display list (next two slides) to give a 1-2 min summary of the work

• After the summary, we will have some time for questions/short discussion. In 
order to give enough time to all authors, there will be a maximum total time 
(summary+questions) of 8 minutes for each author. 

• Once completed the summaries and questions for each author, we will leave 
some time at the end of the chat for further questions/short discussion.

• The presentations will be available until the end of May from this webpage and 
comments can be sent to the authors

https://egu2020.eu/sharing_geoscience_online/how_to_use_the_chats.html
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Direct fault states assessment from wavefield properties: application to 

the 2009 L’Aquila earthquake

Peidong Shi1*, Leonard Seydoux1, Piero Poli1

Continuous wavefield
Temporal evolution

of fault states
Wavefield features + 

machine learning







Ilya Zaliapin

Department of Mathematics and Statistics

University of Nevada, Reno

EGU2020-12056 | NH4.4 | Monday, May 4, 2020 

Yehuda Ben-Zion

Department of Earth Sciences

University of Southern California

Quantifying preparation process of large earthquakes: 
Damage localization and coalescent dynamics

Main Findings:

(1) Generation of rock damage around the eventual

rupture zones of M>7 earthquakes in SoCal and Baja.

(2) Progressive localization patterns 2-3 yr before M>7

earthquakes.

(3) Rapid coalescence of small events into clusters in the

final year before the large events.

Highest value within 9 years

Localization of earthquake damage

Increase of earthquake clustering prior to Landers, M7.3



EGU2020-4051
Seismic rate change as a tool to investigate remote triggering of 
the 2010-2011 Canterbury earthquake sequence, New Zealand

In sparsely instrumented places, careful event discovery 
reveal diverse seismic response of the crust to major 
subduction-zone events. In this study, by adding micro-
seismicity, we found that the North Canterbury plain 
undergoes seismic quiescence before the 2010 Darfield 

Earthquake. Dilatations produced by 2009 Dusky Sound 
Earthquake concentrate on north of north Canterbury 
Plain, provides ideal stress change for the Darfield 
Earthquake.

Figure. (A) East-west detrended GPS 
displacement. (B) Areal dilatation after 
Dusky Sound Earthquake (C) Z statistic 
same as fig 4C with insignificant region 
toned out. The thick pale grey lines 
shows the fast-moving plate-boundary 
faults (Litchfield et al., 2014) 

Yifan Yin, Stefan Wiemer, Edi Kissling, Federica Lanza, and Bill Fry 



The global statistical distribution
of time intervals between
consecutive earthquakes

Álvaro González

Isabel Serra

Álvaro Corral

www.geonaut.eu

Goals:

• Which statistical distribution 
best fits the data?

• Is there a universal 
distribution?

• Can Poissonian occurrence 
be rejected for the whole 
series of the largest 
earthquakes?

http://www.geonaut.eu/


Geosystemics View of 
Earthquakes

INGV Team: Angelo De Santis - Lucilla Alfonsi - Saioa A. Campuzano -
Claudio Cesaroni - Gianfranco Cianchini - Giorgiana De Franceschi - Anna De 

Santis - Dedalo Marchetti - Loredana Perrone - Alessandro Piscini  - Dario 
Sabbagh - Maurizio Soldani - Luca Spogli

UNIChieti Team: Luca Martino - Mario Luigi Rainone
Planetek srl Team: Cristoforo Abbattista - Leonardo Amoruso - Marianna 

Carbone - Francesca Santoro
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EARTH
a System of interconnected systems

“studies the Earth system from the 

holistic point of view,  looking with 

particular attention at self-regulation 

phenomena and relations among the 

parts composing it”.
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A study of earthquake clustering in central Ionian Islands 
through a Markovian

Arrival Process
P. Bountzis1, T. Kostoglou1, V. Karakostas1 and E. Papadimitriou1

(1) Geophysics Department, School of Geology, Aristotle University of Thessaloniki, GR54124 Thessaloniki, Greece 

• Detection of the main seismic clusters based on a temporal stochastic point process,

MAP, combined with a density-based spatial clustering algorithm, DBSCAN

• Identified seismic excitations consistent with ones that have been derived by manually

studied aftershock sequences

• Clustered component of seismicity is dominant in Central Ionian Islands due to the two

main sequences (2014 Kefalonia doublet with 𝑀𝑤6.1 and 𝑀𝑤6.0 and the 2015 Lefkada

𝑀𝑤6.5 earthquake)



How strong will be the following 

earthquake?

S. Gentili and R. Di Giovambattista 

MOTIVATION

PREDICTION OF A SECOND LARGE EARTHQUAKE BASED ON AFTERSHOCK SEQUENCE

The Database
Pattern recognition
in the first hours of 

clusters 

Estimation of strong aftershock 
probability (A class) during cluster

NESTORE

NExt STrOng 
Related 

Earthquake

OGS Bulletins local catalogue : 30,000 
earthquakes from 1977 to 2018. Pink 

rectangles: mainshocks. Brown squares: 
historical earthquakes



➢ Spatio-temporal variations of source parameters of clustered earthquakes located near the
hypocenter of theMw 6.1 L'Aquila earthquake.

➢Inter-event variability results in a factor of 10, well beyond the individual-event uncertainty.

➢The temporal change observed might be interpreted as a spatial variation due to the
earthquake migration into the locked portion of the fault originating the main shock.

G. Calderoni, A. Rovelli, and R. Di Giovambattista

Istituto Nazionale di Geofisica e Vulcanologia

EGU General Assemby 4-8 May 2020

Temporal variations Spatial variations
Main shock




