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WELCOME TO PLZEN — THE HEART OF THE WESTERN
BOHEMIA

Welcome to the 15. Czech Association of Geomorphologist's annual international
conference. The meeting will focus on the role of fieldwork in geomorphology. We
would like to stress importance and irreplaceability of fieldwork now in the time of
extensive use of sophisticated data sources, tools and devices. Traditionally, a broad
range of geomorphologic topics is covered by the conference agenda. However, the
following key themes underpin the meeting:

1 am become death, destroyer of the worlds. — Man as a creator and victim of landscape
changes.

Once upon a time, there was an ice age. — Glacial and periglacial processes and
landforms.

Water, water, every where! — Fluvial geomorphosystems on the roof of Europe.
We need to go deeper! — Tectonic and structural geomorphology.

Yes, how many years can a mountain exist, before it is washed to the sea? — Slope
processes and slope-channel coupling.

Quo vadis? — Section opened for the geomorphology students and graduates.

We hope that you are stimulated by excellent talks and interesting posters and you enjoy the
meeting.

Pavel Mentlik and Vaclav Stacke,
Markéta Pluhackova, Klara Vocadlova, Pavel Rak
and Michal Mergl (excursion guide)
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TIME-LAPSE RESISTIVITY MEASUREMENTS IN LANDSLIDE
MONITORING - BENEFITS, DIFFICULTIES AND WHAT WE
HAVE LEARNED SO FAR

Petr Tabo¥ik ", Filip Hartvich "*, Tomas Belov *, Lukas$ Vi¢ek ”, Jan

Blahit ?, Vaclav Stacke ¥, Roberta Proke$ova

Y Faculty of Science, Charles University in Prague, Czech Republic » Institute of Rock
Structure and Mechanics, Czech Academy of Science, Czech Republic * G Impuls, Praha,
Czech Republic ¥ Faculty of Education, University of West Bohemia, Pilsen, Czech Republic
> Institute for Landscape Research, Matej Bel University, Banska Bystrica, Slovakia
"Corresponding author’s e-mail: petr.taborik@post.cz

Keywords: active landslides, landslide monitoring, electrical resistivity tomography, time-
lapse resistivity measurements, pore-water pressure, precipitations

Presented contribution is aimed at present progress in application of time-lapse
resistivity measurements in monitoring of active landslides. Besides the methods of
geotechnical monitoring such as inclinometry, extensometry, monitoring of ground-
water regimes or measurements of pore-water pressures, repeated geophysical
measurements bring a useful tool to observe changes of specific physical properties of
landslide accumulation. Supposing the mechanical properties of the landslide body
material as invariable in time (in terms of lithology, particle size and porosity),
resistivity, as a geoelectrical quantity, represents changes in water saturation. Together
with measurements of pore-water pressure, resistivity provides very valuable
information on water saturation or moisture content in pores. Time-lapse electrical
resistivity tomography (TL-ERT) thus brings the information on moisture changes in
time. As study sites we chose two active landslides, both in volcanic landscape: 1)
Lubietova landslide (Pol'ana stratovolcano, Slovenské stredohorie middle-mountains,
Inner Western Carpathians) belonging to the Central Slovakia Neogene Volcanic Field);
and ii) Cefeni§té landslide (Ceské stiedohoii middle-mountains, Czech massif), Czech
Tertiary Neovolcanites. Both observed landslides are active, however, in case of
Lubietova, landslide is directly endangering the Cubietova village. Therefore it is very
important to monitor the landslide behaviour. Permanent monitoring of the landslide
has been going on for nearly forty years since 1977. The application of the repeated
ERT measurements was performed from March 2007 to April 2011. The ERT results
showed some changes in the subsurface resistivity distribution, however, the period of
several months among individual measurements turned out as too long. Observed
resistivity hike thus could have not been described in its development. Despite of this,
ERT showed as a useful tool for observations of resistivity changes within the
landslide body (Taboftik et al. 2012, Prokesova et al. 2013, Prokesova et al 2014). The
survey at the other studied site, Cefeni$té landslide, has been carried out since August
2013. The locality is not situated directly nearby buildings or engineering
constructions. Nevertheless, the locality is used as a testing site for the TL-ERT
monitoring. The main objective of the research is to identify relations between
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triggering factors and landslide activity. Thus, the variations in resistivity distribution
are measured in order to acquire information on subsurface water saturation and its
changes and, also, it could help, together with hydroclimatic observations, to reveal
relations within the system , precipitation — subsurface saturation — mass movement
activation”. Furthermore, using the monitoring of movement velocity based on
repeated geodetic measurements we shall be able to determine the causal connection
between precipitations, soil saturation and (re)activation of mass movements. Main
goals of the long term research are 1) to describe dynamics of the complex slope
deformation, and 1i) to reveal a connection among predispositions (tectonics, lithology),
triggering factors (extreme precipitations, soil humidity changes, long-term climatic
oscillations) and landslide activity. For description of a long-term landslide activity the
measurements of displacements have been performed by means of i) 3-D spatial
dilatometers, i1) extensometric measurements, 1ii) geodetic measurements and repeated
laser scanning. Last but not least, the studied locality serves also as a testing site for
the repeated resistivity measurements in terms of a) measuring parameters
optimization, b) different electrode configurations testing, and c) data processing
optimization (Taboftik et al. 2013, Tabotik et al. 2014). Research was supported by
grant projects: VEGA project 1/0157/10, SGS6/PiF/2011, CzechGeo LM2010008 and
GAUK 862213.
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