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T34-2 Orale Brambilla, Marta

10.1474/Epitome.02.0695.Geoitalia2007

A MULTI-DISCIPLINARY METHODOLOGICAL APPROACH TO ASSESS
LANDSLIDE RISK

GIACOMELLI Paolo', STERLACCHINI Simone? FRIGERIO Simone? BRAMBILLA
Marta!

1 - Universita degli Studi di Milano

2 - CNR-IDPA

3 - Universita degli Studi di Milano - Bicocca

presenter e-mall: marta.brambillal@unimi.it

Key terms: cause-effect; indirect damages; guantitative assessmeant

This analysls was carried out for the European community project "ALARM"
(Assessment of Landslide Risk and Mitigation in Mountain Areas, 2002 - 2004)
on landslide risk assessment in the municipality of Corvara In Badla, ltaly, This
mountainous area, located in the central Dolomites (Italian Alps), has a
significant {andslide hazard and a number of man-made and natural elements
fikely to be damaged by fandslides. Three essential components for determining
risk were analysed as an ald to preparedness and mitigation fplanning: avent
occurrence probability, assets at risk, and the vulnerability of these assets, A
potential but "realistic’ landslide hazard scenario was defined using avallable
data and experts' knowledge; this step was followed by the identi jcation of the
potential vulnerable elements, and by an analysis of the social and ecanomic
achvities that might be affected.

A "cause-effect” correlation was applled, derived from the "dose-response”
equation Initially used in the biological sciences and then adapted by
sconomists for the assessment of environmental tisks. The relation was
analysed from a physical point of view and the cause (the natural event) was
correlated to the physical effects, |.e. the aesthetic, functional, and structural
damage. Then an assessment of damages from & sacloeconomic point of view
was carried out, resulting in an evaluation of direct and Indirect damages. It
considered the assets In the exposed area, tourist flows, goods transport and
the effect on other soclal and econamic activities. The research shows the
importance of indirect damage in the determination of the socipeconomic
conseguences. It Is strongly influenced by the role of the activities involved in
the local social equilibriumm.

Among the main applications of risk analysis are to help choose the best
prevention and mitigation options and help to decide how to allocate resources
properly, so that potential benefits are maximised at an acceptable cast,

T34-3 Orale Tofani, Veronica
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QUA}-NTITATIVE LANDSLIDE RISK ASSESSMENT IN ARNO RIVER BASIN,
ITALY

TOFANI Veronica®, CASAGLI Nicola!, CATANI Filippo* .
195 D&PARTIMENTO DI SCIENZE DELLA TERRA, UNIVERSITa DEGLI STUDI DI
FIRENZE

prasenter e-mall: veronica.tofani@unifl.it

Key terms: Arno river Basin; Artificial neural network; Landslide hazard;
Landslide risk

We present the methodologies adopted and the outcomes obtained in the
analysis of landslide risk In the basin of the Ao River (Central Italy).

As a first step a new landslide inventory of the whole area was realized, using
conventional (aerial-photo interpretation and field surveys) and
non-conventional methods (e.q. remote sensing techniques such as DInSAR
and PS-INSAR),

The great majority of the mapped mass movements are rotational slides
(759%), sollfluctions and other shallow siow movements (17%) and flows (5%),
while sall slips, and other rapld landslides, seem less frequent everywhere
within the basin.

The assessment of landslide hazard in terms of probahbllity of occurrence in &
given time, based for mapped landslides on direct and indirect observations of
the state of activity and recurrence time, has been extanded to landslide-free
areas through the application of statistical methods implemented in an artificial
neural network (ANN?. Madel validation confirms that prediction results are
very good, with an average percentage of correctly recognized mass
movements of about 85%. The analysis also revealed the existence of a large
number of unmapped mass movements, thus contributing to the completeness
of the final Inventory. Temporal hazard was estimated via the transiation of
state of activity in recurrence time and hence probability of occurrence,

The definition of position, typology and characteristics of the elements at risk
has been carried out with two d[%erent methodologies,: 1) buildings and
infrastructures were directly extracted from digital terrain cartography at the
1:10,000 scale, whiist i) non-urban land use was \dentified and mapped based
on an updated and Improved CORINE land cover map at the 1:50,000 scala.
The definition of the exposure of the elements at risk relies upon contingent
valuation methods and form-based Interviews.

Landslite intensity, usually defined as proportional to kinetic energy, was
obtained considering landslide typology as a proxy for expected velocity, In the
case of the Arno River Basin the definition of intensity is influenced by the fact
that the large majority of mass movements are deep-seated reactivated slides
evolving Into flows, Two main cases were so considered: deep-seated rotational
slides and shallow flows or planar slides with virtually constant depth. In the
|atter case, Intensity as a function of volume was set proportional to the area of
the mapped phenomenon. In the former case, a geometric mode| was used to
compute the volume,

Landslide vulnerabliity defined as the degree of lost of elements at risk due to a
Jandslide of a settled Intensity, usually expressed as a value ranging from 0 to
1, was estimated on the basis of the typology and economic and social
relevance of elements at risk.

The landslide risk was assessed both in a qualltative and quantitative way. in
the former case contingency matrices were used to intersect hazard classes
with vulnerability and exposure classes, thereby classifvlng the territory of the
Arno river basin in five classes of landslide risk RO, R1, RZ, R3, R4), The
results display that 0.1% Sabout 9,17 km2) of the whole territory shows the
highest degree of risk (R4), The quantitative assessment of risk was carried out
through the application of the risk equation, therefore applying the product of
the numerical values of hazard, vulnerability and exposure. The procedure lead

to the definition of risk values expressed as economic losses for each terrain
units an far different perlods of time into the future (2, 5, 10, 20 and 30
years), In the next five years around 2.5 billions of euros should be expected
L sconpmic losses due to landslides, This value agrees with the data regarding
the costs for landslide mitigation measures spent in the Arno river basinin the
last five years.
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TELLUS PROJECT: A PILOT PROJECT FOR DEVELOPING A SATELLITE
BASED MONITORING SYSTEM FOR SLOPE HAZARD DETECTION IN
URBAN AREAS OF CAMPANIA REGION

RIS Antonio?, TERRANOVA Carlo’, CASCONE Elisabetta’, COPPIN Daniele?,
D'ARGENIO Ferdinando’, GELLL Luigi’, TULTAND Sabato’, MATANO Fabio?,
NARDD' Sergio?, PISCITELLI Elena®
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2 - Unita di Supporto Locale n® 6- Progetto Of_eratlvo Difesa Suolo - PON ATAS
QCS 2000-2006 _ Ministero per 'Ambiente e la Tutela del Territario e del Mare,
Via Bracco 15/a, Napoli

Presenter e-mall: podis.campania@libero.it
Key terms: LANDSLIDE; MONITORING; HAZARD; SOUTHERN ITALY

In the framework of the Progetto Operativo Difesa Suolo PON ATAS (PODIS),
project funded by the Eurppean Union QCS 2000-2008, the Permanent
Scatterers processing combined with the analysis of high rasolution images
(e.g. satellite and aerial-orthophatos) and detalled geological and
?eumarphological field surveys have been perfarmed at a regional scale, on

80 urban areas affected by about 2,700 landslide movements, which have
been tgu—ewloush,v investigated in the GECAI Project (SETTORE DIFESA SUOLD
REGIONE CAMPANIA, 2005).
The Permanent Scatterers (PS) technique - PSInSARTM - (FERRETTI et al.,
2001; COLASANTI et al,, 2003) Is a powerful and fully operational toal for
ronitaring ground deformations on a high spatial density grid of point-wise
taraets, exploiting long serles of SAR data, About 1100 ERS 1 and ERS 2 SAR
images, dated between 1992 and 2001, have been interferometrically
processed by means of the PSInSARTM technigue by the T.R.E, s.r.l,, & POLIMI
spin-off comuanr], detecting about 400,000 PS included in about 6,000 km2 of
the territory of the Campania Region (T.R.E., 20062. The processing of Landsat,
Spot and Quick-Bird Images have been perforined for the extraction of features
related to the landslide presence and time evolution, useful for the
geomorphological analysis and, as a conseguence, in order to give a spatial
meaning to the punctual information provided by the PS. PS correspond to
natural objects such as rock outcrops or man made objects such as part of
bulldings as roofs, antennas and terraces or roads, bridges and water pipelines.
The PS technigue allows to monitor movement within discrete temfmral
sub-sets and to measure, in milllmeters, the vertical dimension being more
accurate than that of the GPS,
The PS5 analysis has been coupled with an intensive genlogical interpretation
phase characterized by the analysis of traditional In situ monitoring data and
ancillary data and by the performing of detailed fleld surveys and mapping of
tectonic and landslides morphological elements.
This procedure can allow to gain validation and irmplementation of previous
landslide Inventory database.
The final results will impact on the current instruments used by the national
and re?innal Basin Authorities for the laridslide risk management and Regional
Councll technical branches for soil an civil protection,
FERRETTI A., PRATI C. & ROCCA F. (2001) - Permanent Scatterers In SAR
Interferometry. IEEE TGARS, 39, 1, 8-20,
COLESANTI C., FERRETTL A., PRATI C. & ROCCA F. (2003) - Manitoring
Landslides and Tectonic Motion with the Permanent Scatterers Technique, Eng.
Geology, 68, 1-2, 3-14.
SETTORE DIFESA SUOLO REGIONE CAMPANIA (2005) - Progetto Ge.C.ALL -
Legge 445/1908 "La Geologia del Centri Abitati Instabill ammessi a
consolidamento”, Relazione finale. 344€p.
TELE-RILEVAMENTO EUROPA (2006) - Rapporto dell'elaborazione con la tecnica
dei Permanent Scatteres di datl ESA ERS - geometria ascendente e discendente
- Regione Campania, 146 pp.
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THE SAMBUCINA ABBEY LANDSLIDE IN CALABRIA (SOUTHERN ITALY):
HISTORICAL EVIDENCES AND GEOLOGICAL CONSTRAINTS.

PERONACE Edoardo!, GALLI Paolo?, SCARASCIA MUGNOZZA Gabriele!

1 - Universita di Roma "La Sapienza"

2 - Dipartimento della Protezione Civile Nazionale

Presenter e-mail: edoardo.peronace@fastwebnet.it

Key terms: histarical fandslide; earthquake; dapv; Calabria

An integrated geological and historical approsch was adopted in order to
understand the suite of natural events which led to the disruption of Sambucina
abbey {Luzzi, Crati valley, southern Calabria) since its early foundation. The
abbey was initially bullt up by the Benedictine friars, in the first half of the 12"
cent., becoming one of the most powerful Cisterciars settlement of southern
italy during the Middle Age. However, during the whole millennium it has been
repeatedly damaged b?r earthquakes and landslides, which Infiuenced and
drave the history of this ancient settiement, its disruption, reconstruction and
partial abandonment after the 1569 landslide.

The abbey relics lay today on the eastern shoulder of the Cmtlrgraben, within
the crystalline-metamorphic domains of the Palazozoic rocks of the Sila massif,
Due te the long and complex geological evolution of this sector of the Calabrian
Arc {namely a sectar of Alpine domain), all the outcropping rocks are deeply
jointed and weathered. The main weathering factor (l.e., the chemical-physical
degradation) yields a lowering of the geomechanical properties of the rocks,
which is the main cause for the diffuse surficial landslide phenomena
characterizing the entire slopes of the Sila massil, On the other hand, deep
Instability phenomena might be driven by the weakening zone located between
the metamarphic rocks and the underlying batholiths (1.e., contact aureoles) .
Actually, both by means of aerial photo interpretation and field survey we were
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