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Leupa ice cave

Mass balance monitoring are still based 
on discrete measurements

Ice depth and volume are rarely measured

Quantify volume and surface 
changes of permanent ice 

deposits in caves

Melting ice in caves is a hot question!

(R.R. Colucci) (A. Securo)

2020
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(Isotta et al., 2013)

(Colucci et al., 2016)
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GPR output

Leupa ice cave

Vasto ice cave
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Results

• First example of multi-year quantitative 
mass balance of ice in caves, including 
estimation of total ice volumes

• Robust and repeatable workflow to start 
long term monitoring of ice in caves (A. Securo)

Vasto ice cave lost 13.6% of its estimated 
ice volume from 2012  - 134.00 ଷ of ice 

Leupa ice cave lost 49.4% of its estimated 
ice volume from 2012  - 180.00 ଷ of ice 

7



GRAZIE PER L’ATTENZIONE

AUTORI:
Securo A. (1, 2), Forte E. (1), Martinucci D. (1), Pillon S. (1), Colucci R.R. (3)

(1) Department of Mathematics and Geosciences, University of Trieste, Italy; (2) Alpine-Adriatic Meteorological Society, Italy; (3) 
Institute of Polar Sciences, National Research Council, Italy


