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HISTORICAL VARIABILITY IN THE ARCTIC SEA ICE EXTENT
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The goal of this study is to gain a better
understanding how sea ice extent and the
processes of sea ice formation both reflect and
influence climate changes in the Arctic region.

Until recently, the main exchanges between
the Arctic and Atlantic oceans were thought to
take place through Fram Strait between
Greenland and Svalbard. However, recent
studies (Rudels et al, 1994; Rudels 1995;
Loeng et al., 1997) have suggested that periodic
transport of North Atlantic water via the Barents
Sea into the Arctic Ocean may also have a
major effect on the climate of the Arctic region.
Sea ice extent is linked to the input of warm,
relatively saline Atlantic water, and this in turn
influences the atmosphere and the climate.
Hence this region is proving to be of increasing
interest in the study of the relationship between
sea ice and climate in the Arctic region.

This study uses the ACSYS (Arctic Climate
System Study) Historical Sea Ice Chart
Database constructed by the Norwegian Polar
Institute. The measurements of the ice edge
positions in this dataset came from a wide
variety of sources. The data range from records
of the ice edge recorded on vessels dating back
as early as 1553, to the most recent ice edge
observations by satellite. Data from the last 100
years provide almost weekly coverage from
spring to autumn (e.g., Russian sea ice data
from 1969, shown here in Figure 1); when
satellites became available in 1966 there is
continuous weekly coverage. The processing
methods for these data sets to identify variations
and anomalies are of critical importance. We are
using these data to define a mean position for
the ice edge across the geographical area of
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Figure 1. Russian sea ice data, 1969.

interest for each month of the year. Our
approach for the statistical analysis of these
data is to use the position of the mean monthly
ice edge as the basis from which anomalies are
calculated for any particular year. A typical
illustration of the mean April ice extent and
mean October ice extent is shown in Figure 2.
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Figure 2. April (&) and October (b) mean ice
extent.



The mean ice edge is represented by a series of
points x(s), were s is some arbitrary distance
along the mean ice edge. One possible way to
define the anomaly for a particular year is as the
perpendicular distance of the mean ice edge
X(s) to the observed ice edge y(r,t), where r is an
arbitrary distance along the observed ice edge,
and t denotes the year of observation. This
represents the scalar quantity whose value is
negative if the anomaly is directed towards the
ice pack, and positive if directed towards the
open ocean. This approach leads to a series of
scalar quantities that can be analyzed for
statistical properties.
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