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Measurements of temperature profiles in air, rock and ice were performed at the distal end of the ice-covered
section of Eisriesenwelt (Austria). The data were retrieved from a network of miniature temperature loggers and
cover a full annual cycle. This allows for investigation of the thermal properties of the most important materials
involved in heat exchanges in ice caves. Secondly, the thermal regime in this section of the ice cave is investigated
in detail including its response to the temperature conditions outside the cave. In context of the energy and mass
balance of the ice deposit, enhanced knowledge about the gradients driving the relevant fluxes is gained, finally.
Thus we evaluate the seasonal evolution of air temperature at different heights above the ice covering this section
of the cave. This is relevant for investigation of the turbulent exchange of sensible heat, which is one of the
major components of the ice energy balance. This data is also discussed in context of earlier energy balance
investigations at the same site and in context of temperature measurements in other cave sections. The temperature
profiles within the host rock determine conductive ground heat flux and the boundary conditions at the side walls
and at the bottom of the ice deposit.
The modern conditions at the investigation site are characterized by a negative mass balance of the ice. This is
intrinsically associated changes in the cold content of the ice which is analysed from the available records of ice
temperature.
These measurements were established as part of an exemplary long-term monitoring program in Eisriesenwelt.
Generally the investigations aim at a better understanding of the conditions and processes determining the
existence cave ice deposits and constraining related modelling efforts. The data also foster interpretation of
paleoclimatic information that is potentially contained in ice deposits.


