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Beaufort Gyre Exploration Project: Fresh water content (FWC) interannual
In order to analyze interannual changes in the volume of the liquid component
of fresh water in the Beaufort Gyre region (Fresh Water Content Liquid, FWCL)
we have used results from BG summer observations at repeat CTD and XCTD
stations in conjunction with all other available mooring and drifter data from the
cruise times. The FWCL was calculated for all years relative to reference
salinity 34.8 and then gridded employing optimal interpolation (see
Proshutinsky et al., 2009 for details). While during 2003–2004 FWCL in the
BGR showed little change (Figure 1), in 2005 the total FWCL in the region
began to increase, reaching 20,000 km3 in 2007. The maximum annual trend
of FWCL accumulation was observed at the new center of the BG (which was
first established in the 1990s, see also section “Decadal changes”) with a rate
of approximately 1.5 m per year in the center and tapering away with
increasing radius (Figure 2). Preliminary data from the BGOS 2008 cruise
indicate that the FWCL in the BG continued to rise in 2008 and reached 21,000
km3 , a historical maximum from all available years of observations. Compared
to 1970s climatology (the pre-1990s decade with the most extensive data
coverage) there has been a FWCL increase in the BG of approximately 5000
km3 . This is comparable with the volume of freshwater annually delivered to
the Arctic Ocean by rivers and through Bering Strait (5700 km3 per year [
Serreze et al., 2006]). The major cause of FWC increase in the BG region is
Ekman pumping which has been increasing gradually since 2003 with absolute
maximum in 2007 (Figure 3).
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Figure 1. Late summer FWCL distribution
characteristics. Colors and contours show BG region
FWCL (m) relative to salinity 34.8. Black numbers in
white boxes show regional summer FWC volume (km3 )
for each year. Black dots show locations of CTD data
used for the analysis. Gray-colored pixels depict areas
where FWCL error of interpolation exceeds 2 m.
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Figure 2. (right) FWCL trend (m per year) for 2003–2007
in the BG region based on results of optimalinterpolation
(OI). (left) Standard deviations (m).
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Figure 3. Wind curl time series over the BG region
showing (top) annual, (middle) monthly, and (bottom)
integrated in time.
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