HOME ABOUT LOGIN
ANNOUNCEMENTS INGV

Rl S e,

INGV ANNALS OF GEQPHYSICS

REGISTER

SEARCH CURRENT ARCHIVES

Home > Vol 47, No 4 (2004) > Hernandez

Rupture history of the 1997 Umbria-Marche (Central Italy) main shocks from the
inversion of GPS, DInSAR and near field strong motion data
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Abstract

We investigate the rupture history of the three largest magnitude earthquakes of the 1997 Umbria-Marche sequence byinverting GPS, DInSAR
and near-source strong motion waveforms. We use the frequency domain inversion procedure proposed by Cotton and Campillo (1995) and
calculate the Green s functions for a layered halfspace using the discrete wavenumber and reflectivity methods. We first invert GPS
measurements and DINSAR interferograms to image the coseismic slip distribution on the fault planes in a layered half space for the two
earthquakes that occurred on September 26, 1997 at 00:33 UTC (Mw = 5.7) and 09:40 UTC (Mw = 6.0) near Colfiorito. We also invert DINSAR
interferograms to infer the slip distribution during the subsequent earthquake that occurred on October 14, 1997 at 15:23 UTC (Mw = 5.6) in
the SE section of the seismogenic zone near Sellano. We also explore the set of acceptable solutions using a genetic algorithm to have
information on the available resolution of geodetic data. The slip models obtained by geodetic data inversion are used to perform a forward
modeling of strong motion waveforms for all three events. We adopt a constant rupture velocity of 2.6 km/s and a constant

rise time of 1 s. Our results show that these rupture models provide an acceptable fit to recorded waveforms. Finally, we invert the recorded
ground displacements, collected during the September 26th 09:40 main shock and the October 14th Sellano earthquake, to constrain the
rupture history. We use the geodetic slip distribution as starting model for the iterative inversion procedure. The retrieved rupture models are
consistent with those inferred from geodetic data and yield a good fit to recorded seismograms. These rupture models are characterized by a
heterogeneous slip distribution and an evident rupture directivity in agreement with previous observations.

Keywords

slip history;waveform inversion;geodetic data modeling;Colfiorito earthquakes;kinematic source models

Full Text:

PDF

References

DOI: https://doi.org/10.4401/ag-3349

Published by INGV, Istituto Nazionale di Geofisica e Vulcanologia - ISSN: 2037-416X

Read more

https://www. annalsofgeophysics. eu/index. php/annals/article/view/3349

2018/11/23 Rupture history of the 1997 Umbria-Marche (Central Italy) main shocks from the inversion of GPS, DInSAR and near field str-

Powered by 0JS,
engineered and
maintained by 4Science.

USER

Username

Password

L) Remember me

Login |

MOST VIEWED

e OPERATIONAL
EARTHQUAKE
FORECASTING....

e ObsPy - What can it
do for data...

e Twitter earthquake
detection:...

e Magnitude and energy
of earthquakes

o Comparison between
low-cost and...

AUTHOR
GUIDELINES

EARLY PAPERS
© Vol 61, 2018

FAST TRACKS

© Vol 56, Fast Track 1,
2013

D Vol 57, Fast Track 2,
2014

D Vol 58, Fast Track 3,
2015

© Vol 59, Fast Track 4,
2016

© Vol 59, Fast Track
5, 2016

© Vol 60, Fast Track 6,
2017

D Vol 60, Fast Track 7,
2017

© Vol 61, Fast Track 8,
2018

ARTICLE TOOLS
3 Indexing metadata
:ﬂ How to cite item

[>~< Email this article
(Login required)
[ Email the author
(Login required)

ABOUT THE
AUTHORS
:ection
oK '
1/3


http://pkp.sfu.ca/?q=ojs
http://www.4science.it/
https://www.annalsofgeophysics.eu/index.php/annals/article/view/5350
https://www.annalsofgeophysics.eu/index.php/annals/article/view/4838
https://www.annalsofgeophysics.eu/index.php/annals/article/view/5364
https://www.annalsofgeophysics.eu/index.php/annals/article/view/4588
https://www.annalsofgeophysics.eu/index.php/annals/article/view/5268
https://www.annalsofgeophysics.eu/index.php/annals/about/submissions#authorGuidelines
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/556
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/493
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/500
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/502
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/511
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/515
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/511
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/518
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/537
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/546
javascript:openRTWindow('https://www.annalsofgeophysics.eu/index.php/annals/rt/metadata/3349/0');
javascript:openRTWindow('https://www.annalsofgeophysics.eu/index.php/annals/rt/captureCite/3349/0');
https://www.annalsofgeophysics.eu/index.php/annals/index
https://www.annalsofgeophysics.eu/index.php/annals/about
https://www.annalsofgeophysics.eu/index.php/annals/login
https://www.annalsofgeophysics.eu/index.php/annals/user/register
https://www.annalsofgeophysics.eu/index.php/annals/search
https://www.annalsofgeophysics.eu/index.php/annals/issue/current
https://www.annalsofgeophysics.eu/index.php/annals/issue/archive
https://www.annalsofgeophysics.eu/index.php/annals/announcement
http://www.ingv.it/
https://www.annalsofgeophysics.eu/index.php/annals/index
https://www.annalsofgeophysics.eu/index.php/annals/issue/view/245
https://www.annalsofgeophysics.eu/index.php/annals/article/view/3349/0
http://www.mendeley.com/import/?url=https://www.annalsofgeophysics.eu/index.php/annals/article/view/3349
https://www.annalsofgeophysics.eu/index.php/annals/article/view/3349/3395
https://doi.org/10.4401/ag-3349
https://www.annalsofgeophysics.eu/index.php/annals/article/view/3349?acceptCookies=1
https://www.annalsofgeophysics.eu/index.php/annals/about/submissions#privacyStatement

2018/11/23 Rupture history of the 1997 Umbria-Marche (Central Italy) main shocks from the inversion of GPS, DInSAR and near field str-

Bruyéres-le-Ch tel,
France

M. Cocco

Istituto Nazionale di
Geofisica e Vulcanologia,
Sezione Romal, Roma,
Italia

F. Cotton

Laboratoire de
Geéophysique Interne et
Tectonophysique,
Université Joseph
Fourier, Grenoble, France

S. Stramondo

Istituto Nazionale di
Geofisica e Vulcanologia,
Sezione CNT, Roma,
Italia

O. Scotti

Institut de
Radioprotection et de
Sureté Nucléaire,
Fontenay-aux-Roses,
France

F. Courboulex
Université de Nice,
Geéosciences Azur,
Valbone, France

M. Campillo

Laboratoire de
Géophysique Interne et
Tectonophysique,
Université Joseph
Fourier, Grenoble, France

JOURNAL
CONTENT

Search

Search Scope
IAII v

Browse
D By Issue
D By Author
O By Title

Journal Help

KEYWORDS

Central Italy
Earthquake GPS
Historical seismology
Ionosphere irpinia
earthquake Italy Mt.
Etna Seismic hazard
Seismic hazard
assessment
Seismology UN/IDNDR
earthquake
earthquakes
historical
earthquakes
ionosphere magnetic
anomalies
paleoseismology
seismic hazard
seismicity
seismology

NOTIFICATIONS

D View
© Subscribe

USAGE
STATISTICS
ON

Read more
OK 5
ease

https://www. annalsofgeophysics. eu/index. php/annals/article/view/3349 2/3


https://www.annalsofgeophysics.eu/index.php/annals/issue/archive
https://www.annalsofgeophysics.eu/index.php/annals/search/authors
https://www.annalsofgeophysics.eu/index.php/annals/search/titles
javascript:openHelp('https://www.annalsofgeophysics.eu/index.php/annals/help')
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Central%20Italy
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Earthquake
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=GPS
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Historical%20seismology
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Ionosphere
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Irpinia%20earthquake
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Italy
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Mt.%20Etna
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Seismic%20hazard
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Seismic%20hazard%20assessment
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=Seismology
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=UN%2FIDNDR
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=earthquake
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=earthquakes
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=historical%20earthquakes
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=ionosphere
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=magnetic%20anomalies
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=paleoseismology
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=seismic%20hazard
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=seismicity
https://www.annalsofgeophysics.eu/index.php/annals/search?subject=seismology
https://www.annalsofgeophysics.eu/index.php/annals/notification
https://www.annalsofgeophysics.eu/index.php/annals/notification/subscribeMailList
https://www.annalsofgeophysics.eu/index.php/annals/article/view/3349?acceptCookies=1
https://www.annalsofgeophysics.eu/index.php/annals/about/submissions#privacyStatement

2018/11/23 Rupture history of the 1997 Umbria-Marche (Central Italy) main shocks from the inversion of GPS, DInSAR and near field str-

read the privacy
information for details.

Read more
OK

https://www. annalsofgeophysics. eu/index. php/annals/article/view/3349 3/3


https://www.annalsofgeophysics.eu/index.php/annals/usageStats/privacyInformation
https://www.annalsofgeophysics.eu/index.php/annals/article/view/3349?acceptCookies=1
https://www.annalsofgeophysics.eu/index.php/annals/about/submissions#privacyStatement

