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Mapping of sea ice production (1992-2007) ~
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SSM/I 1987-2010 (interannual variations)

AMSR relatively high spatial resolution (12-6 km))
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Sea ice data are derived from AMSR E data (daily)

(%

\
> - 20cms-1

by NT2 a|90r|thm by ice thickness algorithm by maximum correlation method
(Markus and Cavalieri, 2000)  (Nihashi et al., 2009) (Kimura and Wakatsuchi, 2004)

ECMWE: Air temp. Humidity, Wind speed, and SLP (daily)
ISCCP: Cloud (monthly)
HadISST: SST (monthly)

Nihashi, Ohshima and Kimura, J. Climate (2012)



Nihashi, Ohshima & Kimura, J. Climate, 2012

Annual salt budget Kg m-2)

Ice formation

absorb negative § freezing

latent heat “ salt supply,

Ice edge




Release plan of the data set (year)
ice production heat/salt flux

Southern Ocean SSM/I available avallable
AMSR 2013 2014

Arctic Ocean SSM/I available 2015
AMSR 2013 2014

Sea of Okhotsk  sswi 2013 2014
AMSR available available

Seaice production dataset
— Validation data for coupled ice-ocean models

Southern Ocean

Kusahara et al.(2011, Nature-comms.), Kusahara et al.(2010, JGR)
Arctic Ocean

Kawaguchi et al.(2011, JGR)

Surface heat and salt flux dataset incorporating sea-ice growth and melt

— Boundary condition data for various models

Southern Ocean
ACE CRC ice shelf-ocean coupled model:Galton(2012), Urakawa & Hasumi (2012)

Non-hydrostatic ocean model: Nakayama et al. (preparation)
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The Darnley polynya on the west side of Prydz Bay is
another potential source of dense water 7
0 T HRFE

that is just beginning to be explored
from Descriptive Physical Oceanography ' .
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CFC-11 Distribution near bottom (Orsi et al., 1999)
ge gy 045

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

 Jacobs and Georgi
(1977)

» Middleton and Humphries
(1989)

» Mantisi et al. (1991)

* Klepikov et al.
(2010, IPY conference)
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Darnley Project: CTD Sections & mooring stations
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CTD Sections & mooring stations
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Mooring Observations: Feb. 2008 = Jan. 2009
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Off Cape Darnley, East Antarctic
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Water

Potential Temp.
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Drawn by Kitade and Hirano
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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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SEaOS: Number of profll outhern Ocean
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Iceberg tongue

Daly Canyon /|

new AABW




Sea ice production (color shading) and iceberg tongue (black)
during 2003-2010 (AMSR period)
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Pathway of AABW from the simulation forced by polynya salt flux
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Reproduction of arrival of dense water and periodic downslope current
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Cape Darnley Project (Cruises)

IPY
<€ >
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016
Cruise <> <> (—l> <> <> <'—) <> <> <> <
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\Y[e]o] 10 <> €«“—>
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Mooring array off Cape Darnley
Deploy Feb. 2011 (JARE52) — Recover: Feb. 2013 (JARES54)
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Summary for Cape Darnley Bottom Water

In addition to three well-recognized AABW sources, a fourth variety of
AABW has been identified east of the Weddell Sea. However, neither its
production, nor Dense Shelf Water (DSW) source, has been observed.

Here we show that enhanced sea-ice production in the Cape Darnley Polynya
(65—69° E) is the missing source of this AABW.

Moored instruments observed overflows of new AABW cascading down
offshore canyons, with its DSW source identified by instrumented seals.

That this AABW is produced mainly from sea-ice production without the
assistance of an ice shelf and/or large storage volume, challenges the
traditional paradigm.

We estimate that 0.3—0.7 Sv ( 10° m3 s1) of DSW is transformed into AABW,
accounting for 6—13% of the circumpolar total.

Cape Darnley Bottom Water should now be incorporated into the assessment
of the global overturning circulation and its variability.
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Tamura, Ohshima, Nihashi (2008)
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Increase/Decreased rate of Ice Shelf, Ice Sheet
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(1930-1980)

Okhotsk Sea _ wind Pacific
sea ice formation : sea ice melting
l brine rejection freshwater flux

salt flux

DSW formation ims Overturning of North Pacific
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Global mapping of ice production CO_Operation With_
— Heat and salt flux data set Univ. Alagka (Dr Eicken)
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Cooperation with UTAS ?

Validation by Ice Profiling Sonar (IPS) & ADCP moorings:
We are (will be) making mooring observations in several polynyas in
the world to make the ice thickness and production algorithm globally.



REBRRY = TDKEE(Ice Profiling Sonar), ADCP, CTEt®
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Ice Draft and Water Properties (at 24-m depth)
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. _Mapping of sea ice production (1992-2007)
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