Experimental analysis of seasonal processes in shallow
landslide In a shnowy region through downscaled
observations
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behaviour with high rainfall intensity | P 7 2 slope covered by snow on a landslide simulator. In this way many “j&'"‘"'“"

events during summer, snow depositing variables have been controlled in the experimental analysis to verify the
during winter and snow melting in spring. effects of snow melt under winter, spring and summer conditions.

Several studies were carried out with the
aim to deeply investigate the rainfall-
induced shallow landslide (Zhang et al.
2014; Ivanov et al., 2021). However, the
role of snow melt remains a challenge.
That leads this research to focus on how
snow layer might influence the stability
and the occurrence of slope failure.

A multidisciplinary approach has been exploited in order to best
investigate the phenomenon from a wider point of view;
photogrammetry, geophysical and geological approaches (lvanov et al.,
2020) were used to reach a more accurate interpretation of the dynamic
of melting and water circulation.

The results derived from the monitoring on the downscaled landslide
have been compared with the ones obtained from the software
HYDRUS 1D to verify if the numerical solutions fit the downscaled
physical processes.

Some authors experienced that
during the snow melting period, the
permeability of the upper strata of
the soil became less permeable due
to the increment of the load,
reducing the infiltration rate and
increasing the runoff process (Osawa
et al.,, 2017). Water reached the
downstream slopes by filtration and
infiltration increasing the pore water
pressure to saturation and getting
closer to the limit state of soil on a
steep slope (Hinds et al., 2021).
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A: Simulator geometry without soil and in horizontal position. B: Simulator inclined of 35° with
a soil layer of 15 cm positioned on the slab; C: TDR probe; D: electrodes array for the geo-
resistivity survey; E: soil foot frontal view
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5 EXPERIMENT 3 - AUTUMN CONDITONS 6. RESULTS
i =10 -1 i = - A ® c ®
fme =10 -t time =11 -2 1) to =1 min, Tyg =19°C; t; =100 min, Tyg = 10 ° C: the snow melted due to the
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SNOW SNOW remarkable thermal gradient between the two layers, there was more infiltration than
T(snow)= 0°C T(snow)= 0°C . . . .
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RUNOTWAtel e e e e Runoffwater 1) HH) W) W) ) ) layer, the thermal gradient between soil and snow began to decrease.
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1o7c ¢ 2)tq =100 min, Ty =10°C; t, =200 min, Ty =2 ° C: snow continued to melt due to
N . the residual temperature gradient, but lower ground temperatures favoured more
e
o ° o runoff than infiltration. The water barely infiltrated, soil temperature decreased but it
time = t2 - t3 ° 0% TTtorTt t1-t2 t2 —t3 remained high enough to melt snow, leading to most of the water to runoff on the
il surface rather than infiltrate.
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; (11 %) of Experiment 2 was settled. Moreover, the
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applied, in fact, it had been converted the The transverse water circulation of g 1 Q) . ;
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presence of the first crack, which was located in involved. Therefore, different seasonal < ,1
the upper part of the soil (Fig. 11E). The blue zone conditions can lead to different failure 3 s R 6
in the lower left part, registered the accumulation mechanism, which directly affect the I XN &
N N\ COLLAPSE WATER TABLE \ COLLAPSE N\%
of water close to the foot which collected the phenomena hazard level. PROPAGATION RISING
infiltrated rain flowed till this point by gravity. \
CONCLUSIONS FUTURE WORKS
* Analysis of the effect of the depth of snow layer in the downscaled experiments.

» Through this careful experimental analysis, it can be seen that the direct interaction between snow * Experiments with different weather conditions.
and ground does not favour the infiltration of a large amount of water. * mathematical model to evaluate the behaviour of water and snow considering the equation of fluids in porous media based on porepy

(Keilegavlen et al., 2021).
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