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Abstract

Sea ice is an important component of the global climate system, as it changes the
properties of the ocean-atmosphere interface. Understanding sea ice requires detailed
knowledge of its temperature and bulk salinity. To measure these attributes using non-
destructive in-situ techniques, instruments were frozen into first-year sea ice, and
analysed jointly with ice-core, mass balance and climate data.

The bulk salinity of the ice is calculated from measurements of temperature and

1l

complex dielectric permittivity at 50 MHz in landfast ice in McMurdo Sound, Antarctica,

the Chukchi Sea, Alaska, and in an outdoor tank experiment in Fairbanks, Alaska. A

simple relation for estimating brine volume fraction and bulk salinity in columnar,

bubble-free ice from the real part of the complex dielectric permittivity was derived. For

relative brine volumes below 50-70 %o the error in the derived bulk salinity was below
15%.

The observed brine movement events are analyzed. The data clearly indicate the
extent and impact of brine movement on ice temperature and salinity. The analysis of a
drainage event recorded by both the temperature and dielectric permittivity probe
provided insight into gravity drainage of brine driven by a large brine reservoir in the

freeboard layer.
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