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Abstract

A landslide constitutes a significant natural hazard that includes mass movement of soil, rocks
and/or mud due to the pull of gravity, most of them occurring gradually, but some may be
abrupt. It is a phenomenon which most of the times it is not predictatal unfortunately
unavoidable and can cause significant casualties and immeasurable economic losses, effecting
many aspects of human life. Extensive rainfall, earthquakes, unfavorable geology and human
intervention are some potential triggering facttiet tan induce a landslide event. According

the aforementioned, it is necessary to mitigate the landslide hazard to ensure optimum security.
As a result, new methodologies are required to develop a better perception of landslide hazards.
With the recent athnces of technology, various remote sensing methods have been developed
providing useful topographic data. In the current study, detailed imagery data has been obtained
by using Unmanned Aerial Vehicles (UAV). The UAVs, also known as drones, are aircrafts
where are capable of taking higisolution images and producing via photogrammetric
software, precise 3D point cloud, Digital Surface Models and respective Orthophoto. Valuable
data source with extended applications on surveillance, inspection, mapdidpamaging

are now available. The purpose of this study is to investigate and detect potential topographic
changes of a megandslide by using muliemporal UAV data. However, in order to estimate

the extent of the problem, field mapping was needefiuding geological mapping, defining

the tectonic regime and also the structures related to the landslide. The landslide is induced at
the community of Ropoto and constitutes a great risk while a large part of the village has been
affected (approximatel280m wide and 750m long) (Figure 1). Ropoto village, belongs to the
Municipality of Trikala in the Central part of Greece and according to the geological map
(1:50.000), with the title AMouzakiono, belong
1985). The geology of the area of interest consists of the following formations:
PaleoceneEocene flysch formations (transition flysch units in this case) that present a high
heterogeneity (sandstones, conglomerates, limestones, siltstones, shales, anait)ntbeds
consisted of thiclbedded limestones with sandstone and shale (M. MaastrithtRaleocene)

and the thirbedded limestone formation (Turonibvh Maastrichtian). The tectonic
development of the Ropoto area affected all of the formationsrericly the newer ones

(flysch and transition formations), thus isoclinal folds and thrust faults were created. Flysch has
thus suffered from compressional forces being highly deformed. Shear zones and smaller faults
are also present in the site specifieaadue to this tectonic disturbance. These geological
characteristics produced very weak rock masses which presented the landslide. Brittle rock
formations, such as limestones here, created very permeable zones, so very high pore water
pressure is often #eloped triggering the landslide. The latter, explains the water presence
between the flysch and thiddledded limestone formations covered by scree. Consequently, the
landslide occurred after 12 hours of intense rainfall within the weathered mantlebfdbsth

of the transition beds. As a result, the greater part of the central village infrastructure massively
collapsed.

For the detection of surface deformation due to landsliding, field investigation is requisite and
typically involve field mapping teharacterize the geomorphological conditions. Additionally,
there is a number of factors that need to be continuously assessed: the extent of the landslide,
detection of fissure structures, topography of the land and the rate of displacements that could
berelated to the fracture (Niethammer et al. 2010). The latter, depending on the scale of the
problem, can take valuable time while rough terrain can constitute access restrictions, therefore
the assessment of the landslide is deficient. In order to uaddréhe mechanism of the

8



landslide, horizontal -and vertical displacements should be measured. A number of remote
sensing methods are valuable tools towards this assessment. Therefore, except the visual
interpretation, high resolution images were captusethb UAV while it provides ultrdnigh

spatial resolution and accuracy that is needed to monitor temporal changes. At the community
of Ropoto, several movements have been recorded during the last decades., First movement
occurred in 1963, while the lastispdic large landslide happened in 2012. Ever since the
landslide is evolving gradually without perceivable movements. In this survey, in order to
detect these changes muetimporal digital elevation models of the area we quantified and
compared.

Initially, for change the detection assessmentdgsaster data is required. The reference data

is provided by the Land Registry of Greece where Digital Elevation Models (DESD

(Large Scale Orthophotos) were created with the use of aircrafts equippédviémd optical

sensors between 2007 and 2009 with pixel resolution of 5 m. Those digital elevation models
are specialized database that represents the topographic relief of a surface between points of
known elevation. By interpolating known elevationad&tom sources such as ground surveys

and photogrammetric data capture, a rectangular digital elevation model grid can be created.
By setting these multiemporal photogrammetric products under two different procedures, two
deferent results were given. A r esul t , we have two DEM6s of
guantifying volumetric change between these mtaliporal photogrammetric products
showing parts with gain or loss material.

Concluding, Ropoto landslide constitute an active landslide that showsalijyaewolving
movements through the years. As so, the contin
period, it is required to determine the extent, magnitude and style of landslide movement, for

risk and even emergency risk management assessmestsbutanot least, the need of

implementing Unmanned Aerial Vehicles (UAV) in landslide risk assessments is constantly
increasing while they provide a safe, quick and potentially more accurate way of inspecting

large scale and difficult to access areagsirgtg minimal human resources. However, in order

to process these results, the contribution and critical evaluation of an expert is obligatory.
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OUed Lyed bjyeced ( mm)
1981 2218,8
1982 1074,5
1983 1677,8
1984 1644,2
1985 1142.,5
1986 1616,7
1987 1134,1
1988 1189,1
1989 1275,9
1990 1275,9
1991 1073,5
1992 1015
1993 1497,6
1994 1506,5
1995 1725
1996 1798
1997 1484
1998 1066
1999 843
2000 1054
2001 1115
2002 1550
2003 -

2004 1550
2005 471
2006 1260
2007 1256
2008 1180
2009 1737
2010 1658
2011 476
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