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Introduction

Since 1979, the Arctic has been rapidly losing its summer sea ice
cover [e.g. Stroeve et al., 2008]. Currently the September trend
stands at -11.2%/decade. Recent years have seen extreme
seasonal sea ice minima (Figure 1).

Factors behind Increased Autumn Cyclone Associated Precipitation

Cyclone Associated Precipitation
Anomalies

Cyclone Central Pressure
Anomalies

1984-1988

Cyclone Intensity (Laplacian of SLP)
Anomalies

1984-1988.

1979-1983
)

1979-1983 19891993 1979-1983 1989-1993

£:§ PO TN st Figure 1. Sea ice
= : S (\( extent anomalies by
semo " isms " Tices T iees " " =doo " T mdos year and month
T T T T from January 1979
to October 2009.

Anomalies are
computed relative
to the 1979-2008
mean.

Low ice extent
2002,2005,2006,2007,2008

High ice extent
1980,1983, 986,192,196

Low ice extent
2002,2005,2006,2007,2008
T

High ice extent
1980,1983,1986,1992,1996

>

Larger expanses of open water in September lead to strong warming
of the overlying atmosphere in autumn [Serreze et al., 2009].
Through influences on vertical stability, the moisture holding capacity
of the atmosphere and regional baroclinicity, it is reasonable to
expect that this warming will have impacts on local and regional
precipitation. A moister atmosphere may affect the intensity and
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precipitation efficiency of extratropical cyclones that generate much
of the high latitude precipitation.

Based on data from the JRA-25 Reanalysis [Onogi et al., 2007],
Simmonds and Keay [2009] argue for a link between the downward
trend in September sea ice extent and stronger September cyclones
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Figure 3. Autumn mean CAP anomalies for
pentads and for years of high and low September
ice extent. Isolines of SLP anomalies are also
shown (dotted for negative, solid for positive).
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Figure 4. Autumn mean cyclone central

pressure anomalies for pentads and following

Septembers with high and low ice extent.
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Figure 5. Autumn mean cyclone intensity
anomalies for pentads and following
Septembers with high and low ice extent.

due to an increase in enthalpy fluxes associated with more open

water. Our analysis of the JRA-25 precipitation data, in conjunction mw
with output from the cyclone tracking algorithm of Serreze et al., 2004-2008 .
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Figure 6. Differences in autumn CAP (mm)
between the last two pentads (top) and between
years with low and high September ice extent
(bottom). Results are given for both mean
cyclone output and cyclone frequency.

demonstrate a causal link between
decreased sea ice extent and precipitation
in recent years.

Figure 7. Autumn sensible heat flux
(a), latent heat flux (b) and
precipitable water (c) anomalies
following Septembers with low
(right) and high (left) ice extent.
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