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Thesis subject

« Seismicity and the seismological model in the Virunga Volcanic
Province (PPV) and the Kivu rift region»
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Goal of my PhD thesis in
Seismology :

Developing and installing at GVO
dedicated tools applied to
seismic monitoring domain.

2 approaches chosen for better
understanding magmatic
processes behind the seismic
signals

My PhD thesis

P1. Analyzing the volcanic seismic noise recorded at the stations

» Detecting sources of shallow tremor at neighboring volcanoes in the
Virunga Volcanic Province using seismic amplitude ratio analysis
(SARA)

e Seismic amplitude measurements prior, during and after the May
2021 Nyiragongo flank eruption
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Goal of my PhD thesis in
Seismology :

Developing and installing at GVO
dedicated tools applied to
seismic monitoring domain.

2 approaches chosen for better
understanding magmatic
processes behind the seismic
signals
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P2. Sismo-volcanic events classification

My PhD thesis

HARISSA

 Earth velocity structure of the Kivu Rift

* Volcanic and tectonic seismicity patterns
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P2. Seismological model and seismicity patterns

1D Velocity model

Introduction

« Earthquakes happen when there is a sudden movement
of the rocks along a fault inside the Earth.

« Seismometers allow to detect and measure
earthquakes by converting vibrations due to seismic
waves into electrical signals, which we can then display
as seismograms,

Ground Motion

» Seismologists study earthquakes and can use this data
to determine where and how big a particular earthquake
IS,

N
E -fp—
Station

Epicenteral
i| Distance

« The seismograms from different recording stations
(network), can help to find out the epicenter of the

earthquake. The time difference between the P- and S-
waves tells us the distance the earthquake is from the
seismometer.
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1D Velocity model
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magmatic migration.
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Context and motivation

Volcanic eruptions

* In regions like the Kivu Rift and Virunga Volcanic
Province (VVP), the ground velocity structure is poorly
known,

 For moderate to large earthquakes, global solutions
provided by international agencies (e.g, USGS,
GEOFON) using the iasp9l. Ex. USGS supplied
earthquake locations for major events during the 2002
Nyiragongo eruption crisis

« Mavonga et al. (2010) provide a simplified model for
the Virunga area using 2 seismic stations

* Opportunity to investigate a regional velocity model
using KivuSnet (2013-2022), the new dense seismic
network operated in the region
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1D Velocity model
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Dataset selection and characteristics
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e Seismic event detection was performed using the traditional short-
term average/long-term average (STA/LTA) detection algorithm
implemented in the program CONDET.
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 Manual picking of seismic phases followed the principles outlined by
Bormann (2002) and Havskov and Ottemodller (1999) for local seismic
events. Preliminary locations were obtained with the HYPOCENTER
routine using the Mavonga et al. (2010) mode
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We can visualize the region
covered by the data and
anticipate an average 1D
minimum model
encompassing the northern
and western parts of Lake
Kivu and the VVP around
Nyiragongo and Nyamulagira
volcanoes.

The depths investigated range
mostly from 0 to 15 km below
sea level



Events selection and picking quality

« Manual pick (IP,EPR,IS,ES)
‘RMS <1

* Minimum of 7 stations
*Gap < 180°
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1D Velocity model
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Data processing: Initial models
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Kivu 1D: A new local minimum model
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Kivu 1D: A new local minimum model
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Determination of station correction terms
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1D Velocity model

P2. Seismological model and seismicity patterns
Random shift in horizontal and vertical directions

Evaluation of model’s stability
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Evaluation of model’s stability

Event relocation after shifting
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Evaluation of model’s stability
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Comparative analysis between the former routine model and the new 1D

minimum model
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mavongald model: Hypocenter shift between Max Likelihood and Gaussian estimates (km)
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Comparative analysis between the former routine model and the new 1D
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1D Velocity model R
Next: Volcanic and tectonic seismicity patterns (2015-2022)
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