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Earthquake Environmental Effects - EEEs

Earthquake Environmental Effects (EEES) are any phenomena generated by a
seismic event in the natural environment.
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Earthquake Environmental Effects - EEEs

Earthquake Environmental Effects (EEES) are any phenomena generated by a
seismic event in the natural environment.
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EEEsS cause additional impacts: two recent examples

Christchurch, New Zealand, 11 March 2011 (Mw = 6.3): huge liquefactions




EEEsS cause additional impacts: two recent examples

Eastern Japan, 11 March
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EEEs for intensity assessment

greatest earthquakes.

 in not inhabited areas:

Added value to traditional intensity evaluations:

» not afflicted by saturation of all diagnostic effects events for the
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INQUA

International Union for Quaternary Research

Project 0811
"A global catalogue and mapping of

earthquake environmental effects®

- The EEE Catalogue is an inventory of Earthquake Environmental Effects (EEE)
compiled at global level.

* It is structured similarly to traditional seismic catalogues, in three different levels of
detail (earthquake, locality, site).

* It is designed to collect data on recent, historical and paleo earthquakes.

o http://www.eeecatalog.sinanet.apat.it/login.php
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EARTH OBSERVATIONS
GEO Work Plan 2009 - 2011

DI-09-01: Systematic Monitoring for
Geohazards Risk Assessment

“Concerning seismic hazard assessment, in-situ data related to
earthquakes environmental effects will be provided by a catalogue
compiled at global level by several research and academic
Institutions worldwide in the frame of an international cooperation

within INQUA (International Union for Quaternary Research)”.
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GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 2009 L’Aquila earthquake (Central Italy)
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National Use Cases Workshop - Rome, April 18-19, 2011



GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 2009 L’Aquila earthquake (Central Italy)
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GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 2009 L’Aquila earthquake (Central Italy)
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“from about 2,6 km up to 6-7 km, considering the
discontinuous aligned ruptures toward northwest “
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MVO = Measured vertical offset on the field.

LOS field = vertical offset projected on the

satellite Line of sight.

LOS dis = Radar Line of sight displacement.
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13°28'E 13°30°E 13°32E

Field and INSAR evidence along the Monticchio-Fossa-
Stiffe Fault seems to be in a good agreement, although the
INSAR results are contaminated by topographic contribution
and de-correlation, and are thus somewhat questionable.
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Pettino fault

National Use Cases Workshop - Rome, April 18-19, 2011
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Along the Roio-Canetre
fault, a fresh free face in

_ rock, 1 cm high and more
than 1 km long, associated
with rock-debris and rock-
to-rock tectonic contacts,
suggests a primary origin.
Unfortunately, such minor
deformation cannot be seen
by INSAR.
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Along the Bazzano fault the
e SN 1%, maximum offsets was in
e e e . b places comparable to the
maximum offsets of the
Paganica ground ruptures.
The lack of any LOS
discontinuity does not
support a primary origin.
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Roio Canetre fault Bazzano fault



GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 2009 L’Aquila earthquake (Central Italy)

The scenario of minor surface ruptures triggered by the 2009 L’Aquila earthquake is
typical for moderate (6.0 < M < 6.5) earthquakes in the Apennines.

The combination of field observations and INSAR measurements was proven to be very
helpful for detecting continuous surface ruptures, even for a moderate event such as

the L’Aquila earthquake.

1 InSAR data as a field guide for mapping minor earthquake surface
2 ruptures: Ground displacements along the Paganica Fault
3 during the 6 April 2009 L’Aquila earthquake

4 L. Guerrieri,' G. Baer,” Y. Hamiel,” R. Amit,Z A. M. Blumetti,! V. Comerci,’
5 P. Di Manna,' A. M. Michetti,” A. Salamon,” A. Mushkin,” G. Sileo,” and E. Vittori'

se
CED
a G
5 National Use Cases Workshop - Rome, April 18-19, 2011



GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 2009 L’Aquila earthquake (Central Italy)

=1 SN SUPERSITES L'AQUILA

The GEOQ Geoharards Supersite website pages mclude preliminary results contributed by researchers. The copyright of these results remains with the contributors. Any reuse of the
material posted requires permission from the copynght holders, unless otherwise specified.

Supersite L"Aquila
documents SAR Footprints Data Source availability
SAR
apl;li._:‘;: Ensnzat most recent Oct 7 2009
EEZ most recent Cct 4 2009
Rl e ALOS Mo data available
) TerraSAR-X Mo data avalable
links Eadarsat-1 Mo data avalable
publications Eadarsat-2 Mo data avalable
and news Cosmo Mo data avalable
.l:‘m“f“t Selsmic
mailing st Short-period RIS LA quila Staton Map
Long-period Mo data available
Hawaii EBroad-band Mo data avalable
Geodetic
Los Angeles . ]
N Contiuous GP3S Mo data avalable
Sea Campaign GPS TMNAVCO's DAT
Vancouver Strainmeter Mo data available
T —— Tilt Mo data avalable
Others
Etna Gas Mo data available
gravity Mo data avalable
[stanbul High-res o data available
Lidar Mo data avalable

Tokyo
S5AR Data




GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 1908 Southern Calabria — Messina
earthquake (Southern Italy)

1 Istituto Nazionale di Geofisica e Vulcanologia
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GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 1908 Southern Calabria — Messina
earthquake (Southern Italy)

432 contemporary
testimonies relating to
290 earthquake

environmental effects

Sources:

 Newspapers, ~”‘é“’3~_
« Contemporary

Reports
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GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 1908 Southern Calabria — Messina
earthquake (Southern Italy)
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GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 1908 Southern Calabria — Messina
earthquake (Southern Italy)

Implications for seismic risk of the Messina area

» The dataset clearly points out the vulnerability of the physical environment
to the occurrence of 1908 Messina like-earthquakes (and associated
tsunami). The identification and characterization of the most vulnerable sites
nowadays exposed to the occurrence of earthquake environmental effects is
essential in the seismic risk assessment of the Messina area.

« The analysis of the “in situ observations” reported in the contemporary
sources allowed us to map the spatial distribution of ground coseismic
environmental effects of the 1908 earthquake. This information is essential
to better estimate the future impact of a similar event on a town like Messina

that has experienced a strong urban and infrastructural growth since then.
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GEO Task DI-09-01a “Vulnerability Mapping and Risk Assessment”

The geological effects of the 1908 Southern Calabria — Messina
earthquake (Southern Italy)
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