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MULTI-SOURCE DATA ANALYSIS TO ASSESS THE KINEMATICS OF THE PISCIOTTA DEEP-SEATED GRAVITATIONAL SLOPE 
DEFORMATION (SOUTHERN ITALY)
Matteo Albano1, Michele Saroli2, Lisa Beccaro1, Marco Moro1, Fawzi Doumaz1, Marco Emanuele Discenza3, Luca Del Rio1, Matteo 
Rompato2

1Istituto Nazionale di Geofisica e Vulcanologia, Osservatorio Nazionale Terremoti, Rome, Italy, 2Università degli studi di Cassino e del 
Lazio meridionale, Dipartimento di Ingegneria Civile e Meccanica, Cassino, Italy, 3Geoservizi s.r.l., Ripalimosani (CB), Italy

Purpose: Although Deep-Seated Slope Deformations (DSGSD) are well-known in the literature, their evolution and kinematics are still 
poorly understood. Their behavior is often complex and characterized by small movements associated with steady-state creep, alternating 
with periods of stasis, or accelerating downslope movements that, in some cases, could result in sudden and catastrophic failure events. 
Therefore, a multidisciplinary approach is often required. This work shed light on the complex geometry and kinematics of the Pisciotta 
DSGSD, a deep-seated roto-translational sliding involving structurally complex turbiditic rock masses and interacting with man-made 
infrastructures. Located along the coast of the Tyrrhenian Sea in the south of Italy, the Pisciotta DSGSD has been known since the 1960s. 
Its movement towards the Fiumicello riverbed manifested from the second half of the eighties, with mean rates of approximately 1m/year. 
Significant movements affected the SS447 road, crossing the DSGSD mass at its middle height, which suffered continuous planimetric and 
altimetric distortions. The progressive sliding also affected the Salerno-Reggio Calabria railway tunnel, running on two distinct sediments 
and crossing the Fiumicello torrent (De Vita et al., 2013).
Methods: A multidisciplinary investigation was performed to reveal the geometrical features and the long- and short-term spatial and 
temporal behavior of the Pisciotta DSGSD. We collected structural data and Digital Surface Models (DSM) employing drone investigations. 
We then exploited high-resolution optical imagery and Synthetic Aperture Radar (SAR) satellite data from the Sentinel-1 satellite mission to 
assess the long- and short-term kinematics of the DSGSD body. The interpretation of such data has been assisted by ancillary information 
consisting of topographic maps at different scales, airborne Lidar data, and ground-based measurements such as rainfall data, boreholes, 
and inclinometric measurements. All these data were exploited by analytical and 3D numerical approaches to provide the best estimate 
of the DSGSD failure surface(s) and volume and assess its current kinematics.
Results and Conclusions: Typical DSGSD landforms were mapped employing in-situ surveys, aided by stereoscopic analysis of historical 
aerial images and high-resolution drone-based mapping. Structural data and ancillary ground-based surveys revealed the presence of 
a highly weathered and folded turbiditic sequence, with competent sandstone and calcarenite units alternated by weak tectonically 
disrupted argillite and mudrock layers. Remote sensing measurements from optical imagery and Synthetic Aperture Radar satellite data 
assessed the DSGSD’s long- and short-term kinematics, allowing to distinguish a pre-failure period with accelerating displacement rates, 
a failure period with maximum displacement rates, and a current post-failure period with decelerating displacement rates. Analytical 
and numerical models confirmed the deep reach (up to 80 m) of the studied DSGSD, as verified by available boreholes and inclinometric 
measurements, and they allowed the estimation of its failure surface(s) and a volume of roughly 6.2x106 m3. Numerical modeling further 
revealed an apparent interference between the DSGSD and the odd railway tunnel, which intercepts the DSGSD toe for approximately 60-
80 meters length.
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VERIFICATION OF REMOTE SENSING METHODS FOR COMPLEX LANDSLIDE INNER DYNAMICS CHARACTERIZATION: A 
USE OF OPTICAL AND THERMAL UAV DATA
Jan Jelenek, Jan Novotny, Martin Kyhos, Lucie Koucka
Czech Geological Survey, Prague 1, Czech Republic

Purpose: The aim of the study is to verify the utilization of optical and thermal Unmanned Aerial Vehicle (UAV) - borne data for 
characterization of the inner dynamics of a complex landslide. An active, small scale, but complex landslide near Březno village (Figure1), 
NW Czechia, was selected as testing site. Despite its active nature and real infrastructure impact, the studied landslide has not yet been 
systematically monitored. The Březno landslide is a rotational type of a slide, based in Cretaceous marlstones. The complexity of the 
landslide is formed by the second order movements (rockfalls, mudflows and toppling), which have developed at steep and high headscarp 
of the main landslide. These phenomena form instable accumulations with further impact on the main landslide movement. 

 Fig. 1: Engineering geological model of the Březno landslide (Novotny, 
2014).

Fig. 2: Preliminary diagram of volume changes and fissures evolution 
between 03/2021 - 12/2022.

Methods: In contrast to the larger scale and slow-moving landslides, conventional methods such as radar interferometry or image 
correlation could not be used in this case. Instead, the time series of optical and thermal UAV-borne data has been used to study the 
inner dynamics of the landslide. These data were processed using the Structure from Motion (SfM) method (Lucieer et al., 2014) and 
thermometry respectively. UAV data acquisition, used for detecting inner landslide dynamics (i.e. volume and fissures evolution), was 
supported by precise geodetic measurements, which were used for the detection of actual main landslide movement.
Results: As a result of the surface models di� erencing, within three consecutive time periods, a diagram of inner landslide volume transfer 
has been developed (Figure 2). This diagram has been complemented by a fissures evolution diagram, based on simultaneous optical 
and thermal data deployment. A time correlation between fissures and subsequent mass movement has been confirmed. The movement 
of the main landslide has been estimated based on digital surface model di� erencing and also validated using geodetic measurements. 
These also provided 3D vectors, which show more complex movement trends of the main landslide. 
Conclusions: Remote sensing methods helped to define the inner dynamics of the Březno landslide in detail and thus exhibit a big 
potential for updating the engineering geological model. Besides the SfM method, the deployment of compact UAV-based cameras (optical 
and thermal) indicated great potential for monitoring smaller scale, but complex landslides. This study shows how the use of rapidly 
developing remote sensing methods and monitored data interpretation, together with engineering geology methods, can e� ectively 
improve complex landslide mechanisms understanding and thus obtain better predictions of future developments with regard to hazard 
and risk planning.
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