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Motivation/Objectives 1) The Classical Karst area
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» Reka river sinks in the Skocjan caves, flows underground
GENERAL PURPOSES and emerges at Timavo springs (fig. 1)
 Study the sensitivity of gravimetry for 45,9 > In Skocjan area the water paths are shallow and well
tracking water mass movements in known
the Classical Karst 458 » Downstream the yvater dynamics become more unclear
. : : . = » We focus on the Skocjan area to test the sensitivity of the
Assess the contribution of gravimetry g gravity method because here the geometry of the cave is
in order to depict the water dynamics 4571 very well known and the water level variations due to
water monitoring systems 56, il P A
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water mass variations due to flooding show the location of the Skocjan cave and the Timavo pF N
events inside the Skocjan cave Springs 15665 Lol 7 P
 Model the gravity field temporal » An area of 750km? shared between IT/SLO foisiianiiiatsascticns ettt
variations due to typical events > Well developed and complex karst system LT gl Globotak . AN o cent
) ] ) [1’2] , 13,985 13,99 13,995
) Identlfy the best locations for placing » Water is supplied by two main contributors Figure 2: Map of the Skocj LB%[R% f th [4] and the outline of
. . . igure Z: iviap o e OoCjan cave area. (0 e area an e outiine o
d COﬂtU\UOUS recordlng graVIty meter the cave (black line). Martelova Dvorana is a big hall inside the cave; Zaliti
in the Skocjan caves area kanal is the final small tunnel of the cave that drains the water out from the
Rain infiltration Reka River Skocjan caves system. The info center is reported as it could be a good site for
placing a continuous recording gravimeter

2) Skocjan cave: a) Hydrology b) Hydraulic model
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ool QReka [m’’s § Figure 4: Analysis of the recurrence od flooding events a) Cerkvengikov Mlin Figure 5: Model Geometry for the
Figure 3: Analysis of the hydrologic timeseries in the Skocjan frequency distribution of the peak discharge events the Simulation _a) plan view of the
caves. a) water discharge of the Reka river before the immission colors divide the distribution into 5 classes. b) cumulative 80 . . . 3 geometry of the conduits. Color scale
in Skocjan cave system (Cerkvenikov Mlin). b) water level curve of the events for the five different classes. c) the E_, —Modsledsatzati | reports the height of each conduit b)
variation recorded at the Martelova Dvorana. c) Crosscorrelation timeseries with the peaks coloured according to the S e e cross section along the conduits; note
between the two timeseries. d) Discharge of the Reka vs. level at discharge classes. S40 the big hall Martelova Dvorana and the
Martelova Dvorana §20 restriction of the Zaliti Kanal
> The high _values Of_ the C_rOSS Correlation (fig' From the recurrence anaIySIS (flg.4) we flnd: DgCOQ De(I:'lO Dec 11 De(|:12 De(|:13 Dec14 Dec 15 Dec 16 > TWO events were CO“Sldered' a
3c) testifies the similarity between the two 3 Eyents with Q 50-75m3/s occur 2008 yearly typical event (fig. 6b) and a
time-series (a and b). The lag is 5 hours that : . -peak 8 | | | | —p  more rare event (fig. 6a)
h | ti f the fl typically 7 times/year and prevalently z_| — _ _
corresponds to the travel time of the flood : : : 3"  bserved lovel at Martsova D > Figure 6 shows the modelled and
pulse from the Cerkvenikov Mlin to the occur in the autumn Spring period B4l — observed time-series of the water
Martelova I?\{orana. . > Events >100m3/s have a 1.5 years ;uh —— variations. The temporal resolution
> Fig. 5d testifies a strong non linear response recurrence time . | | | | | of our model is 15minutes
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hen huge events occur (Q >200m3/s) 3 i i urmodel reproauces well both the
Durmg these events the Maﬁeiiova Dvorana r rren time > 2 r Figure 6: Hydraulic simulations in the Skocjan cave. _ o1 1R
is flooded and is almost completely filled by ecurrence time years a) modelling of a rare event with Q,,,>250m3/s; by ~ duration of the event in figure Ga
water modelling of a typical seasonal event (Q,,,=60m3/s) seems to be a bit overestimated.

3) Gravity variations due to floods 4) Conclusions/perspectives

, N 30 . — 0 4 » Simulations showed that gravimetry could be useful to track
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E area, in particular:
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Figure 7: Simulations of the gravity variations due to the Figure 8: Simulations of the gravity variations due to the Tides of the Adriatic sea
flooding event with Q,.,,=60m3/s. a) discharge rate time flooding event with Q,..,>250m3/s. a) discharge rate time
series and water level variation at node j4. b) gravity series and water level variation at node j2. b) gravity References and ACk“OWIed ments
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