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During the observations between October 2021 and May 2022, several periods with similar dynamics were observed, some examples of which are shown in Fig. S1. Fig. S1a shows the outside temperature, cave wind velocity and temperature difference ΔT records for a winter period. The external temperature shows diurnal cycles above and below the Tsw, followed by warm period and asymptotic behavior of airflow and ΔT, after which a rapid cooling occurs with cold air intrusions into the cave; note that the airflow becomes relatively insensitive to ΔT during cold period, after 7 January. Similar observations are presented on Fig. S1b, which shows a longer period with diurnal cycles of external temperature that reached amplitudes above 30°C. 
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Fig. S1 Records of airflow velocity, external temperature and difference between ceiling and floor temperature. a) December–January, 21/22, b) February–March, 22.

CO₂ concentrations were measured intermittently in the Main Chamber during autumn 2021–spring 2022 and summer 2024, using a Vaisala MI70 handheld indicator equipped with a Vaisala GMP252 NDIR probe. The dataset comprises nearly 5,500 measurements. Most were obtained during site visits, although several periods of continuous monitoring lasting multiple days were also conducted. The measurements show an apparent bimodal distribution, with concentrations close to atmospheric levels during active ventilation and around 2,000 ppm during the weakly ventilated period from spring to autumn. Supplementary Fig. S2 shows CO₂ concentration as a function of external temperature recorded at the Zaplana station and clearly distinguishes the cold, actively ventilated regime from the warm regime with little or no ventilation.
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Fig. S2: Relationship between external temperature recorded at the Zaplana meteorological station and CO₂ concentration in the Main Chamber.
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