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INTRODUCTION
The aim of this work is analysis of temperatures distribution
inside experimental embankment In the period from August 2015
to September 2016. The experimental embankment was built for
monitoring inner processes using sensors system developed
during ISMOP project [1].
System of reference sensors is installed in three crosssections, each built from different type of soil [5]. Figure 1 shows
a sensor location in those cross-sections. Temperature sensors are
within different distances from the surface, which enables the
analysis of temperature variation with that distance.

Fig. 2. Temperatures in all reference point sens ors

Fig. 3. Temperatures in CW cross-section
Fig. 1. Location of reference sen sors in central cros s-section of experimen tal embankmen t

TEMPERATURE ANALYSIS
Figure 2 shows the temperature variation in all reference
point sensors and air temperature (TZ) during the last year
(August 2015 - September 2016). Figure 3 and 4 presents
temperatures in CW and CE cross section s sensors to obtain
a more clear charts. The sensor UT 17 , which is located about
20cm below the surface, is most sensitive to changes in air
temperature. The highest variation of the temperature is
observed by the sensor located closely to the surface. It also can
be observed that the temperature decreases with a distance from
surface.
The temperatures curves are shifted in phase due to the
ambient temperature. Minimum and maximum temperatures for
each sensor are achieved in different moments of time and they
differ from each other even by several months. In September and
April temperatures observed by sensors were similar. For each
period of time, a simplified model of the initial parameters based
on historical and current temperature can be prepared for
a numerical modelling purposes.
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Fig. 4. Temperatures in CE cross-section

CONCLUSIONS
Using the presented analysis, it will be possible to prepare the
numerical model for the initial temperature of the experiment
performed in a given period of the year. Preparation of flooding
experiments on embankment during the hot spring when a high
temperature differences occurring can lead to increased heat flow
inside the embankment. It will be registered by the temperature
sensors. In the case of anomalous temperature distribution it will
be able to detect deviations from the models, which will lead to
the detection of leakage and the associated risk of embankment s
damage.

1. ISMOP Project web site: http://www.ismop.edu.pl,
2. J. Stanisz, A. Borecka, A. Leśniak, K. Zi eliński: Wy brane sy stemy monitorujące obwałowania przeciwpowodziowe - Selected l evee monitoring systems in: Przegląd Geologiczny, 62 nr 10/2, 2014,
pp. 699–703
3. B. Balis, R. Brzoza-Woch, M. Bubak, M. Kasztel ni k, B. Kwol ek, P. Nawrock i, P. Nowakowski, T. Szydlo and K. Zi elinski: Holistic approach to management of IT infrastructure for environmental
monit oring and decision support sy stems with urgent computing capabili ties in Future Generat ion Computer Systems , 2016, in press
4. M. Dworni k, K. Krawiec, A. Pięta and A. Leśniak: Numerical and experimental stabili ty analysis of earthen lev ees in IAMG 2015 : the 17th annual conference of the International Association for
Mat hematical Geosciences : Freiberg, Germany, 2015, pp. 857-864
5. M. Chuchro, M. Lupa, B. Bukowsk a-Belniak, A. Leśniak: Det ekcja potencjalny ch anomalii pomiarów parametrów w wale przeciwpowodziowym in St udi a Informati ca, 37(1), 2016, pp. 175-185

Acknowledgments. This work was partially supported by the National Centre for Research and Development (NCBiR) under Grant No. PBS1/B9/18/2013 and by the AGH
grant no. 11.11.140.613

