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CFC-11 Distribution near bottom (Orsi et al., 1999)
< | ‘.G',... ._.~ \0_15

} Suggestion of
/| AABW formation
~ around 60-70E

 Jacobs and Georgi
(1977)

» Middleton and Humphries
(1989)

» Mantisi et al. (1991)

» Golovin et al. (2011)

“CFC suggests that an important portion of the WADW in the southern Weddell Gyre
originates outside the western Weddell Sea, probably near the Amery Basin and
environs, around 75E.” from Meredith et al. (2000, JGR)
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The Darnley polynya on the west side of Prydz Bay | _.
is another potential source of dense water that 4 J— €
is just beginning to be explored. @
from Descriptive Physical Oceanography (Talley) 5%k
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3-day 6-day oscillations occurs associated with dense plume
In the Filchner, Weddell Sea (Darelius et al., 2009)
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Reproduction of arrival of dense water and periodic downslope current
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DSW ventilation in Polynya
and Subsequent AABW Transport

CDP: Cape Darnley Polynya
B. B.: Burton Basin
N. B. : Nielsen Basin ‘ fpp
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Sea ice production (color shading) and iceberg tongue (black)
during 2003-2010 (AMSR period)
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Cape Darnley Project (Cruises)
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AABW Pathways in Model Forced by Polynya Salt Flux (Nakayama, in pre.)
Integrated tracer concentration DW:
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Mooring array off Cape Darnley
Deploy Feb. 2011 (JARE52) — Recover: Feb. 2013 (JARES54)
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Ongoing warming / freshening of
Antarctic Bottom Water (AABW)

- Brief review and new results -



Abyssal warming below 4000m from 1990s to 2000s
Purkey and Johnson (2010)
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Warming trend of bottom water (AABW)
Weddell Sea: Fahrbach et al.(2004)
Ross Sea: Ozaki et al. (2009), Jacobs and Giulivi (2010)
Adelie Coast: Aoki et al. (2005), Rintoul (2007)




Freshening of AABW

Ross Sea: Jacobs (2004)

Australian-Antarcitc Basin
. Rintoul (2007)

Adelie Coast:Aoki et al (2005
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Increase/Decreased rate of Ice Shelf, Ice Sheet

-10 L 10 0°

- D e

-110 )

g
Melting

28 110

/ 106ty @
| \ nan
: \ B\ 180° W
-150 : - - 120
Mokm T : 180 |1 . oz
-170 180 170 —

(Rignot et al. 2008)

Equivalent water thickness (cm yr™")

(Chen et al., 2008)



04 1969 Eltanin B
1971 Eltanin
1994 Aurora
1995 Aurora

2008 Aurora
2011 Umitaka
| 2012 Umitaka

Theta (°C) Temperature
1
o
N

|
o
»

af

'::..be'fb'r.e calving

_--;L'«g,'.@

Cause of Freshening

. =Enhanced melting of

| Ice Shelf
-2 *Increase of P-E
(Precipitation-Evaporation

*Deduced seaice prod.
in the_polynya

Freshening

-0.8

Aoki et al., in preparation

-34.62 34.63 34.64 34.65 34.66 34.67 34.68 34

Salin |ty Salinity




Mapping of annual
sea ice production

Tamura, Ohshima &
Nihashi (2008)
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Breaking and outflow of MGT and B9B grounded iceberg from ALOS imageries

(Breaking of MGT: Feb 2010)

Old regime of Mertz and Ninnis Glacier
polynyas by MGT and B9B

Change of ice production?
Change of AABW fomation?

New regime of Mertz Glacier polynya
by B9B and MG (Mertz Glacier)
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Impact of the Mertz Glacier Tongue calving on dense water formation
and export; Kusahara et al. (2011, Nature Comm.)
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Ongoing warming / freshening of
Antarctic Bottom Water (AABW)

—Contraction of AABW ?

—Global-scale slowdown of
lower limb of MOC ?7?



