PROPERTIES AND PATHWAYS OF THE ARCTIC’S PACIFIC SUMMER WATER: 2003 - 2013
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/ Abstract \ / Pacific Summer Water freshwater and heat content in the CCB\

Pacific Water flows northward through Bering Strait and is modified by surface buoyancy fluxes = [ IFig. 5 Giickoa . T x10°

and mixing as it crosses the Chukchi Sea and enters the Canada Basin. The seasonally-warmed | =

Pacific Summer Water (PSW) may be subdivided into Alaskan Coastal Water (ACW) and saltier ‘§ o} gz

el i=ls Bering Sea Water (SBSW)' these =llfis Commonly traCEd by temperature peaks in their §1.5b 20104 20105 20106 20107 20108 20109 20110 20111 20112 20113 ;:g 20104 20105 2006 20107 2008 20109 20110 20111 20'12 20l13

respective salinity ranges. Measurements from Ice-Tethered Profilers, moorings and hydrographic
surveys show significant variability in these water masses between 2003 and 2013. In addition to
changes in ACW and sBSW pathways during the past decade, the heat and freshwater content of
the PSW have increased by about 40%, with the largest changes in the southern Canada Basin.
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Fig. 5: Freshwater (FW) and heat content in the range 31 < S < 33 in the CCB. FW content is

calculated relative to a reference salinity of 33, and heat content relative to freezing temperature.
A trend of increased FW and heat content is apparent, with the largest changes before 2010. The
FW trend can be largely attributed to changes in PSW layer thickness rather than increases in

Pacific Summer Water in the Central
Canada Basin (CCB) is analyzed using Ice-
Tethered Profiler (ITP) and Beaufort Gyre
Observing System (BGOS)/Joint Ocean
|lce Studies (JOIS) data.
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layer mean salinity (Fig. 6). Heat
content increases since 2010 are
predominantly a result of increased
| layer mean temperatures.
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Fig. 10: Map showing
colored contours of PSW
tracer particle hours;
each map includes
particles released in the
Chukchi Sea in the 3
years labeled in the top

Fig. 3: Salinity of 6, _, for S < 33 and deeper
than 40 m for all CCB profiles.

Fig. 4: Properties of ACW 8__, in the CCB.
ITP data are shown by the black lines: thirty-
day means, and the shading represents one
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B i PSW is transported offshore and into the Beaufort Gyre, instead of in the PSW boundary current
The ACW 8___shows a general warming and along the southern boundary of the Canada Basin (cf. Fig. 10a).
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Summary

The PSW in the CCB warmed and freshened between 2003 — 2013; heat and freshwater content
increased by about 40%. Model results corroborate the observations and suggest wind-driven
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 shifts in the spreading pathways of the PSW masses.

variability and warmest temperatures in
2007 and 2010-11.
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