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Remote sensing of multiyear ice in the Antarctic
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The changing sea ice cover of polar seas is of key importance for the exchange of heat and
moisture between atmosphere and ocean and hence for weather and climate, and in addition,
the sea ice and its long-term changes are  an indicator for global change.  In order to properly
understand and model the evolution of the sea ice cover and its interaction with the global
climate system, we need detailed knowledge about sea ice, i.e., not only its extent, but also,
e.g., its thickness and its type.

We can broadly distinguish a few different sea ice types that have different dynamic and
thermodynamic properties, namely: young ice (YI, thin/smooth new ice), first-year ice (FYI,
formed during one cold season), and multiyear ice (MYI, which has survived at least one melt
season). The  latter is of particular interest as it is usually thicker than other ice types (thus,
takes more time to melt), much less saline, and may accommodate a unique ecosystem. Sea
ice types in the Antarctic, until recently, have not been monitored much because of the lack of
appropriate remote  sensing methods. While the Antarctic sea ice is greatly dominated by
FYI, there are, nevertheless, considerable amounts of MYI, in particular in the Weddell Sea.

We have recently adapted an algorithm for the detection of Arctic sea ice types for application
in  the  Antarctic.  The  algorithm  uses  data  from  space-borne  microwave  radiometers  and
scatterometers as input. So far we have compiled a time series of daily Antarctic MYI data
(and also an estimate of YI and FYI) data at a spatial resolution of 12.5 km, starting in 2013,
but excluding the melt seasons when the algorithm does not work. Here give an overview of
the data, showing, e.g., the quite large interannual variability of MYI and its evolution in the
Weddell Sea, and discuss shortcomings of the algorithm and possible ways forward. The time
series of daily Antarctic MYI data can in principle be extended backwards to the year 2000,
when the used satellite data first became available, and with planned future satellite missions,
it can be continued for years to come.


