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New achematic image of surface circulation in
the weatern Arctic Ocean

Koji SHIMADA®®  Yosiaki KARIYA™ " Takatoshi TAKIZAWA*?

The Arctic Ocean has a peculiar water stratification that allows sea ice cover persists throughout the summer. It is
reported that an anomalous retreat of summer ice edge in the western Arctic Ocean occurs since 1997. The summer
Bering Sea water flowing into the Arctic Ocean through the Bering Strait spreads the subsurface layer in the western
Arctic Ocean and it is one of major heat source. We discuss the water stratification and surface/sub-surface circulation
in the western Arctic Ocean, on the hypothesis that the water property and spreading pathway of summer Bering Sea
water plays amajor role in the variation of seaice.
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Fig. 1 Coccolithophorid bloom in the southeastern Bering Sea observed by ocean color sensor SeaWiFs (26 July,
2000). By the courtesy of Prof. S. Saitoh of Hokkaido University.

12

JAMSTECR, 48 (2003)



9 A 308 DOFHRYiEKI

19989 A30H MiiKig

2002:E9H30H (SSM/IE %)

B2 a: ¥ 29 H30HD MK, b 19984E9 H30HD ki, c: 200249 H30H (SSM/ITHi{4)
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¢: SSM/I image of the western Arctic Ocean on 30 September, 2002
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Fig. 4 The water transport with the main current systemsin the Arctic
Ocean.
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Fig. 5 Stratification in the eastern Arctic Ocean
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Fig. 7 Typica oceanic structure in the Canada Basin and the Northwind Ridge from the CTD observation of R/V Mirai in
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a CTD dtations, b: T-S diagram, c-f: Vertical profiles of salinity, potential temperature, fluorescence and dissolved
oxygen, respectively.
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Fig. 8 Stratification in the western Arctic Ocean
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Fig. 9 Spatia distribution of potential temperature on S=31.5 surface that represents ECSW, composed of the shipborne
observations during 1992-2002 (Table 1) and SCICEX (Table 2).
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Fig.10 Spatial distribution of depth of the S=31.5 surface that represents ECSW, composed of the shipborne observations
during 1992-2002 (Table 1) and SCICEX (Table 2).
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Fig.11 Spatial distribution of potential temperature on S=31.5 that represents ECSW from the winter climatology of
EWG (upper) and the summer climatology of EWG (lower).
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Fig.12 Vertica section of temperature (upper), sainity (middle) and

bottom topography (lower) along SHEBA drift track in the
western Canada Basin and the Northwind Ridge (October
1997-August 1998). Major salinity fronts (F1-F3) are found in
this area. The drift track and CTD stations are shown in Fig.6.
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Fig.13 Time series of potential temperature and salinity at the moor-
ing NWR97 site (LINWR97 in Fig.6) from 16 October, 1997
to 6 October, 1998. Four sensor depths are shown in %.
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Fig.14 Vertica sections of potential temperature (color contour) and

salinity (isopleth) from the shelf slope north off the Barrow
Canyon to the Northwind Ridge from XCTD casts in 26-28
September by CCGS Louis S. St-Laurent.
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Fig.15 Time series of temperatures (September 1996—September
1998) at the depth of 1m in Gulf of Alaska (NDBC BUOY
46001, 56°30'N, 148°17'W), at the depth of 78m in Barrow
Canyon and at the depth of 104m in the Northwind Ridge.
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Fig.16 Spatia distribution of potential temperature on S=31.5 that represents ECSW (August—October, 2002), composed
of the shipborne observations by R/V Mirai (MR02-K05) and CCGS Louis S. St-Laurent.
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Fig.17 Spatial distribution of dynamic height (dynamic m)of the 50db surface relative to the 500db surface
(August—October, 2002), composed of the shipborne observations by R/V Mirai (MR02-K05) and CCGS Louis S.
St-Laurent.
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October—December, 1997 by an IOEB drifting buoy.
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Fig.19 SAR images off Barrow, Alaskaby RADARSAT show the evolution of ice-edge eddies.
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Fig.20 SAR image off Barrow, Alaska on 19 September 2001 by RADARSAT. A red line across a mono-

pole eddy northeast off Barrow is an observation line occupied by CCGS Sir Wilfrid Laurier.
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Fig.21 Vertical sections of potential temperature and salinity across the shelf slope east of Barrow Canyon
on 30 September, 2001 by CCGS Sir Wilfrid Laurier.
a CTD stations corresponding to the red line in Fig.20, b: T-S diagram, c: temperature section, d:
salinity section, e temperature profiles, f: salinity profiles. A difference in color of dotted line in
Figs. b, e and f corresponds to a difference in latitude of CTD stations. The stations in red and yel-
low are located in the basin of 2,000-3,000m deep, and those in pale color are on the shelf and

shelfbreak.
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Fig.22 (a): CTD and XCTD stations occupied by R/V Mirai and

CCGS Sir Wilfrid Laurier in 1999 and 2000.

(b): Vertical section of potential temperature and salinity in
late summer of 1999.

(c): Vertical section of potential temperature and salinity in
late summer of 2000.

(d): Drift track of drifting buoy JCAD-2.

(e): Vertical section of potential temperature and salinity
observed by JCAD-2.
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Fig.23 a Eastward component of current at the depth of 78m near the mouth of Barrow Canyon (September 1997 - July
1988). b: Difference in sea level atmospheric pressure (SLP) between Nome and Barrow: SLP(Nome) -

SLP(Barrow). The negative value corresponds to the easterly wind.
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Fig.24 Iceedge retreat for July to September, 1998. SSM/I image by NCEP.
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Fig.25 Profiles of potential temperature in winter (1 February, 1998)

and summer (26 September, 1998) over the Northwind Ridge.
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Fig.26 Seaice concentrations on 30 September, 1996 and on 30 September, 1997.
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Fig.27 T-Sdiagramsin 1997 and 1998 over the Northwind Ridge.
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Fig.28 Seaice concentrationsin September, 1992 and in September, 1993.
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Fig.29a Oceanic structure during April 1992 - May 1993 in the Canada Basin observed by a POP buoy.
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Fig.29b Oceanic structure during November 1993 - March 1994 in the Canada Basin observed by a
POP buoy.
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Fig.30 Sealevel atmospheric pressure (SLP), surface air temperature and seaice motion, (a): January 1993, (b): January
1997, (c): January 1994, (d): January 1998. From |ABP homepage.
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Fig.31 Chlorophyll distribution near the mouth of Mackenzie River
on 16 July, 1998 (SeaWiFsimage)
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Salinity [psul on Depth [m]=10
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Fig.32 Spatid distribution of salinity at the depth of 10m (August - October, 2002), composed of the shipborne
observations by R/V Mirai (MR02-K05) and CCGS Louis S. St-Laurent.
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Fig.33 Transportation of ECSW in the Canada Basin.
<—= Geostrophic current at the surface of 50db relative to 500db surface

H ? Beaufort high

<—== Prevailing wind

1506M

— 2000M

—| JOG0M

2w U—alIK

E e soo0m

ORI svou
3A~I1ARE: mAE [T
1 ARE~2f maE ||

[X34 PaFRALAR 0> i LR ORI R
Fig.34 Schematic image of surface circulation in the western Arctic Ocean
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