'00 Ry, lutzow-Holm Bay_ Japanese recent activities and future plan:

Direct observations of coastal polynyas and
glacier-ocean interaction in the East Antarctica

BN JAR: (Shirase) & K. l. Ohshima (Hokkaido University)

& Hakuho-maru Field observations

coastal polynya 1. Cape Darnley: Polynya ice production—> AABW formation

AABW formation on-going  Mooring array, CFC & SF6 measurements

2.Lutzow-Holm Bay: Shirase Glacier- sea ice-ocean interaction
on-going  Polar Ocean Profiling System (POPS)

Ice productlon (m) Shackietona® 3. Vincennes & Shackleton: AABW formation?
] .. g

JARE (Shirase):
glacier-ocean Int.

24 6 8 10 on-going  Mooring of huge CTD chain

Nihashi & Ohshima(2015) éﬂ 4. Totten Glacier: Glacier- sea ice-ocean interaction
planned(2020)

Vincennes:
i‘ Umitaka-maru : _ .
Totten af-‘lerld AABW formation Projects of 1,2, 4 are cc?nducted by ROBQTICA,
JARE(Japanese Antarctic Research Expedition)

. JARE (Shirase): ’g
fF glacieroceaniint. -4 Kaiyo-aru : Satellite observations
e > BROKE revisit Circumpolar mapping of sea-ice production
e TG .U{'C 2018/19 " Long-term variability (SSM/I -> AMSR-E >AMSR2 - 7?
_ “ Discrimination of ice type: Detection of frazil ice




Cape Darnley Polynya— 4" AABW iceberg tongue
Why such high ice production occur? .
| TR o s Extremely high ice production

~ ( results iIn AABW production
~ Ohshima et al. (Ngeo. 2013)
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Backscattering of ADCP moored at Cape Darnley polynya, Antarctica
Frazil ice Volume backscatter strength (Svs)o

mEsssEESScEEEnnn

0 7 VIS ' ||| LT umun ”n ) 11
A L i 1 1’ ' H 1 | | | Il wn
T IW T ( ’, 1 W =y
2= 50 | Rt omi AT
75 -90
-50
%{é\ 22 “W w || WI M “ w \HW ’IW mll' H "‘l‘ HH” nH ‘ ||||||||| || |é|D|2 AN | . %
2= 50 N i H | \ il ' " & E
75 h ‘ \‘ | 90
) 20 (C C I' 0 - Tf surface — CD1
52 o - Jdadl. ANAIRAND, "l D SCARIET.T !
= o L NYTOTY PPl T otential supercooling P
2% 30 R d) Wind speed Air tomp —?O é‘i
E‘E’lg‘--""-""' N MA S llied 50 S
—~ Hea - ~
@N\E_ O'S [ hudg feI, ____________________________________________
\E_, :(1)'2 MMMMM radigtipnf V, | '} .,
" Mar Apr May Jun | Jul | Aug

2010 - 2011 (Local timd

Ito et al. (in prep.) L 7



Depth
(m)

Depth
(m)

AB
(mK)

Wind

O 2
(kW/m™)  (m/s)

Backscattering of ADCP moored at Cape Darnley polynya, Antarctica
Frazil ice Volume backscatter strength (SV)
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Backscattering of ADCP moored at Cape Darnley polynya, Antarctica
Volume backscatter strength (SV)
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Cape Darnley
40°E S50°E 60°E TO°E B0°E

More extensive observations
(CFC, SF6, mooring array) are
planned in Jan-Feb 2019.
Using Hakuho-maru

Estimation of water mass age by CFC & SF,
off Cape Darnley (AABW formation site)

Result of 2016 Hakuho-maru
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7 n at'u“.‘ mwo . Direct observations of a coastal polynya: Cape Darnley Polynya
e SClCIlC@ High ice production process: frazil ice formation

4 . . . .
. Circulation of iron through dense water & sea ice

Instrun
Heat loss
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Basal Melt of Shirase Glacier Tongue
south of Lutzow-Holm Bay (LH Bay), East Antarctica

o M
| Shirase |

Melt rate (m/yr)

smaller area with

w/’ relatively high
X basal melt rate!

_ Area (km?) | Basal malt (m/yr)
s GeorgeVl 23438 38107

Shirase

Amery 60,654 0.6+£0.4
Melt \l':fest East ‘.\’,v l g}_@mw EAST v,,_ 935 5 3+2

Totten 6,032 10.5+0.7

Basal melt rates of Antarctic ice shelves
[Rignot et al., 2013]



Hydrographic observations in LH Bay have been extremely Ilmlted”

Only winter observations under landfast ice

during1990-92 (JARE-31:32)
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Proposed 3-dimenstional circulation,
assoclated with Shirase Glacier-Ocean interaction

North South
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The first bay-scale hydrographic observation (Jan-Feb 2017: JARESS)
Vertical sections ‘along’ Canyon : Melt Water Signals??

toward SGT (south)...
warmer and lower DO
at subsurface (ww layer)
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Melt Water Fraction from T-S, DO-T, DO-S pairs

by Hirano, Tamura et al.
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Near Future Observations (JARE59 in 2017/18)

Toward understanding a “seasonality” of SGT-ocean interaction

Polar Ocean Profiling System

GPS Antenna \Eﬁ-WIRIDIUM Antenna - Shirase F tl POPS ApRES ApRES (Ice radar)
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Research of Ocean-ice BOundary InTeraction and Change around Antarctica
(ROBOTICA) ,led by Drs. Aoki & Tamura

Based on mobility of Shirase, revealing Interactions and decadal-longer variabilities of Climate
subsystems in East Antarctica with Interdisciplinary observations using autonomous techniques
during 2016-2022

- . ra— OSDINers
"1$ . TTteeall /ﬁecadal collapse of | Atm P he
o Treel T —_! . landfastseaice

."
" satellite .-
communication *. *

Sea ice

1 / R : = s
kr oo ol ‘~. ) -
- S W
B _': — T } . \
- £

Q._ J | lcebe ]
— hiras . “calving .‘.

,,._. -

— p Sea
T i \ Fleshwater
— — ""agean wanni_ﬁ:c-Jh\: ' . ma .
W Water 1\*—-__ S Moni ) _
intrusion. E ? Time-series surveys
CTD

One-time surveys



\
Ice production (m)

[ |
_2 4 6 810

Umitaka-maru :
AABW formation

CTD observation: 2011 —2013
s Fresh and High DO

| water was observed
near the bottom off

_ VBP.

Salinity Dissolved Oxigen

53°S

From mooring data
#~| Cold and fresh

594 water appeared

' suddenly in winter.

e wse e Signals of AABW

T T .
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Research cruises using Umitaka-maru during

2016-22 (every year), led by Dr. Kitade

Observation of Meridional
Overturning Circulation
including AABW production:

Vincennes & Shackleton area

Umitaka-maru _

u

T/RV_Umitaka Maru
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BROKE Revisit

Leg 1 Soglgs.
e 2018/17-19/1/14 = S8R

* leg?2
e 2019/1/27-2/27

-----

1 ] | 1 |
TO°E BO°E 80°E 100°E MO°E 120°E 130°E 140°E 150°E 160°E

e Kaiyo maru cruise led by National
Research Institute of Far Sea Fisheries

More than 120 CTDs (offshore/nearshore)
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Current and future polar orbiting passive microwave sensors

Today

2000 2005 2010 2015 ! 2020 2025
e e T e e e T T e T e

F17 SSMIS (11+ yrs)

- F18 SSMIS (7+ yrs)
DMSP

B AxA

I EUMETSAT/ESA

AMSR3??

WSF

MetOp-2G

WSF = U.S. Dept. of Defense Weather Satellite Follow-on (proposed)  provided by Dr. Meier (NASA
AMSR3 = Advanced Microwave Scanning Radiometer 3 (proposed) GSFC)

MetOp-2G = European Meteorological Operational satellite, 2"d generation

AMSR?2 is currently the only PM sensor operating within its nominal mission lifetime
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