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This research deals with the identification and analysis of

potential landslides that may have occurred in the village

Melissourgoi after the strong seismic motions on the 1st of

May 1967. The studied area has been characterized as a

possible old landslide due to, its distinct morphological

indicators. This landslide location was based in an

engineering geological field survey and the processing of the

Unmanned Aerial Vehicle (UAV) derived imagery data.

The area under investigation is a steep slope within the Melissourgoi village in the mountains of Epirus prefecture, in

Northern Greece. According to the geological map (1:50.000) “Mouzakion”, formations of the zone of Pindos and the Ionian

zone are identified in the investigated site. Overall, the area is geologically characterized by:

Study area

• flysch deposits of the Ionian geotectonic zone (Oligocene -Miocene), (sandstone beds with film interlayers of siltstone),

• limestones of Pindus geotectonic zone (Upper Triassic) and

• recent debris deposits.
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In this analysis, detailed imagery data were

obtained by an Unmanned Aerial Vehicles

(UAV) and were further analyzed for a

Digital Elevation Model (DEM) of the area to

be constructed. The processed DEM

provided precise and high-quality data which

led to the visual identification of the potential

boundaries of the landslides. The imagery

data consist of 388 aerial photos of the

study area. The sliding zone is expected

along the possible contact plane of the old

landslide materials and the stable bedrock

of the flysch formations. A maximum of 15

m thickness of this layer is estimated, based

on the morphology and the landslide related

inventory in this environment. This sliding

depth corresponds not only to the high

weathering profiles of flysch deposits but

also to the tectonized nature of the material.

Methodology
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Heavily broken and disintegrated limestone with clay

presence along the joints. The blocks display a very

poor interlocking. This structure of disintegrated

blocks is result of the overthrust of Pindos

geotectonic zone above the Ionian geotectonic zone.

Moderately disturbed sandstones with slight

weathered surfaces with thin interlayers of siltstone.
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Recents debris

deposits are loose to

moderately materials.

This include the

disintegration mantle

(mainly silt and clay

with presence of

sandstone blocks)

and the debris

deposits from the

stream of

Mellisourgous

(limestone and

keratolithic blocks)

Loose landslide materials consist of disintegrated Ionian flysch,

debris deposits, limestone and sandstone blocks. These loose

materials due to the highly disintegration shows irregular behavior

and zero cohesion (c= 0 kPa). A maximum of 15 m thickness of

this layer is estimated, based on the morphology and data from

other landslides in this environment.

Failure Mechanism

Tectonically the area has been affected by the overthrust of Pindos

geotectonic zone above the Ionian zone. This tectonic evolution influenced all

the formations, especially the limestone of Pindos geotectonic zone South of

Mellisourgoi , with consequences to the general stability of the village..

Specifically, in the site the geoengineering types of the formations are:

• moderately disturbed sandstones and thin interlayers of siltstone

(flysch formation) (GSI 50-55, type III)

• disintegrated limestones (GSI 15-20, type H).

Due to the tectonic strain of the formation, locally some more permeable

areas can be detected. These areas provide a passage for the water to the

impermeable flysch formations , resulting to an increased water pore

pressure. Consequently, it is believed, that after the seismic motion the

tectonically disturbed limestone has failed isotropically and as a result the

folded flysch, failed to.
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For the investigation of the slope's stability under seismic loading

a numerical analysis has been performed with the geotechnical

software Slide (Rocscience Inc.). The slope stability analysis was

performed for circular and no- circular slides, for the following

conditions a. static conditions (dry), b. seismic conditions

(seismic acceleration 0.24g) and c. with groundwater pore

pressure (ru=0.1, ru=0.2, ru=0.3). For the analysis the parameters

of cohesion (c=0) and friction angle (φ=15) were determined. The

current geometry with the proposed critical surface display a

lesser than 1 factor of safety (F.S.<1) at seismic load conditions

and pore pressure conditions (Bishop simplified Method).

Stability Analysis Conditions
Seismic 

acceleration

Pore Water 

pressure

F.S. of the 

critical 

surface

static (dry) - - 1.377

groundwater 

pore pressure
-

ru=0.1 0.980

ru=0.2 0.952

ru=0.3 0.910

seismic α=0.12 - 0.850

In conclusion , Mellisourgoi landslide constitutes a large possible

landslide that may have occurred in the village after the strong

seismic motions on the 1st of May 1967. In a subsequent step,

the regular monitoring of the landslide in order for the exactly

extents, the behavior of the landslide and the total risk level to be

determined. Also, a DEM of Deference (DoD) should be

developed in order for a change detection to be conducted
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Coclutions

UAVs constitute effective and efficient tools. Some of

the benefits are:

• The low-cost for data collection.

• their ability to provide detailed information about the

surface ground conditions, especially on difficult

access sites

• The capability to produce ultra-high spatial resolution

datasets of hazardous regions, combined with the

elimination of human risk. `

Discussion 


