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of the Southern Ocean, the region

has a profound influence on the

global ocean circulation and the

Earth’s climate. The Southern Ocean /V | | <N | \ l
|

provides the principal connections —_—
between the Earth’s ocean basins, PACIFIC
and controls the connection L
between the deep and upper layers %=L

of the global overturning circulation,

thereby regulating the capacity of The standard oceanographic definition of the
Southern Ocean as the waters between the

the ocean to store and transport Subtropical Front and the Antarctic continent. This

heat, carbon and other properties is a broader definition than used in some policy
that influence climate and global contexts, but reflects the circumpolar continuity of
biogeochemical cycles. the waters of this oceanic domain and the strong

scientific connections between them.
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The upwelling branch of the =
overturning circulation in the Southern
Ocean returns carbon and nutrients to
the surface layer, while the
downwelling branches transport
heat, carbon and other properties into /
the ocean interior. The balance
between upwelling and release of CO,
versus uptake of carbon into the ocean
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Southern Ocean sink of CO,.

The Southern Ocean contributes more to the ocean storage of the excess
heat and carbon added to the Earth-atmosphere system by human activities
than any other latitudinal band. About 40% of the total global

ocean inventory of anthropogenic carbon dioxide is found south of 30°S, whilst
export of nutrients by the upper limb of the overturning circulation ultimately
supports 75% of the global ocean primary production north of 30°S.
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Climate and sea-level rise are
influences strongly by ocean-
cryosphere interactions in the
Southern Ocean. Changes in sea-ice
extent or volume result in changes in
the Earth's albedo, water mass
formation rates, and air-sea exchange
of gases such as CO,, and affect
oceanic organisms from microbes to
whales through physiological changes =57
and changes to their habitats. Melting

of floating glacial ice by warm ocean  Gjven the central role that

waters influences the hlgh—la?t.ltuo.le the Southern Ocean plays in
freshwater budget and stratification,

and may affect the stability of the the global climate system,
Antarctic Ice Sheet and the rate at any changes in the reqgion will
which glacial ice flows to the sea. have global consequences.
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The Southern Ocean is changing
-y
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Changes in the physical and ‘l
\

biogeochemical state of the Southern
Ocean are already underway. The
circumpolar southern Ocean is
warming more rapidly, and to greater [~ #
depth, than the global ocean average. ‘

The upper layers have freshened and
widespread warming of the Antarctic
Bottom Water has been observed. e M
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Since 1992, the satellite altimeter record shows an overall increase in sea

level, with strong regional trends. Changes in sea ice extent are showing strong
regional trends, with large increases in the Ross Sea sector compared to large
decreases west of the Antarctic Peninsula. The uptake of CO, by the ocean is
changing its chemical balance, increasing the acidity and reducing the
concentration of carbonate ion. The response of the Southern Ocean food web
to changes in ocean chemistry remains largely unknown.
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The Southern Ocean is changing
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The Southern Ocean food web is
characterised by a keystone species,
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Antarctic krill (Euphausia suberba), : — |

and this heavy dependence on P LYy l
a single species and the uniqueness ' ffi"";"_"”j%c_ BN
of the Southern Ocean food webs 7 C

and biogeochemical cycles make the --""",//jﬂf'

system potentially vulnerable to =y

climate variability and change.

There is evidence of changes in other components of the Southern Ocean
food web, from phytoplankton to penguins and seals, however lack of long-
term observations makes it difficult to assess long-term trends.
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Arctic and Antarctic Standardized Anomaly and Trend
Nov. 1978 - Dec. 2012

SEA ICE 4
Antarctic sea ice is one 3
of the most variable
features of the Earth
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Arctic and Antarctic Sea Ice Extent Anomalies, 1979-2012: Arctic sea ice
extent underwent a strong decline from 1979 to 2012, but Antarctic sea ice
underwent a slight increase, although some regions of the Antarctic
experienced strong declining trends in sea ice extent.
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XX anni di attivita italiane
nell’Oceano Meridionale
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Polar Queen

Fino alla IV spedizione le navi erano principalmente utilizzate per il
trasporto di materiale, strumenti, carburante e personale nonché come |
nave appoggio per il personale alla costruenda base a BTN (POLAR QUEEN i ' g
l, Il e lll spedizione; FINPOLARIS Il e lll spedizione; BARKEN IV e V e

spedizione).

Durante la V e VI spedizione venne utilizzata per la prima volta una
imbarcazione dedicata alle attivita oceanografiche (CARIBOO 1989-90 e
1990-91).

La V spedizione vede anche il varo del mezzo minore Malippo,
per le ricerche marine costiere, tuttora operante a MZS.

A partire dalla VI spedizione (1990-91) viene noleggiata la nave
(ITALICA). In occasione della X spedizione (1994-95) viene
ristrutturata per ospitare i necessari laboratori scientifici e da quel
momento rimane praticamente I'unico mezzo per le ricerche
oceanografiche (ma anche per il trasporto di carburante, materiale ==
e personale tecnico-scientifico ....).

OGS-Explora svolge dal 1987-88 diverse missioni prevalentemente di
geofisica marina in aeree periantartiche e antartiche.

0GS-Explora ===
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In pillole...

Nei primi anni le ricerche italiane oceanografiche hanno interessato
esclusivamente I'area marina di Baia di Terra Nova.

Durante la V e VI spedizione (Cariboo, 1989-90 e 1990-91) le ricerche
sono state estese prevalentemente al settore occidentale del Mare di
Ross.

Dalla X spedizione (/talica, 1994-95) I’area indagata e stata allargata
anche ai settori orientali ma rimane sostanzialmente confinata nel
Mare di Ross.

Le ricerche in altre aree sono state effettuate con navi straniere e/o
non polari, o in regime di “ship opportunity”.



Southern Ocean and sea ice in a warming world

MINISTERO DELLISTRUZIONE,
DELLUNIVERSITA E DELLA RICERCA

XX anni di ricerche italiane
nell’Oceano Meridionale

(breve sintesi necessariamente incompleta e non esaustiva)
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Southern Ocean and sea ice in a warming world

CLIMA - Climatic Long-term Interactions
»—" for Mass-balance in Antarctica (varie edizioni)

CLIMA project was the main Italian contribution to Antarctic physical oceanography
(including air-sea interactions and marine ecology) during 1993-2009, it involved

Universities, C.N.R. & other research institutes.

Main interest areas:

1. Pacific Sector of the Southern Ocean (ACC)
2. Ross Sea continental shelf and slope

3. Terra Nova Bay polynya

...dfter 2009
SOChiC — Southern Ocean Chokepoints,

Italian Contribution

T-REx — TerraNovaBay Research
Experiment
PolarDove - Deep Ocean Ventilation

Collaboration with: Columbia University (USA), University of Cape Town (South Africa),
CSIRO (Australia), University of Brest (France), NIWA (New Zealand)

“f Oceanography of
N the Ross Sea:
— 8 Antarctica. 1999
- P (Springer)
"l 6.Spezie,6.Manzella

s !

Gt ping

Antarctic
Science.

2003. Vol.

15,1

‘5 mmﬁm Deep Sea Research Part II: Topical

~ Volume 56, Issues 13-14, Pages 775-894
\ (June 2009)

\ Southern Ocean Shelf Slope Exchange
Edited by A. L. Gordon, A. Bergamasco,
and L.Padman




Southern Ocean and sea ice in a warming world

MINISTERO DELLISTRUZIONE,
DELLUNIVERSITA E DELLA RICERCA

Thelst SCAR Antarctic and Southern Ocean Science Horizon Scan - Final
List of Questions: Southern Ocean and sea ice in a warming world

12. Will changes in the Southern Ocean result in feedbacks that
accelerate or slow the pace of climate change?

13. Why are the properties and volume of Antarctic Bottom Water
changing, and what are the consequences for global ocean circulation
and climate?

14. How does Southern Ocean circulation, including exchange with
lower latitudes, respond to climate forcing?

15. What processes and feedbacks drive changes in the mass, properties
and distribution of Antarctic sea ice?

22. How will climate change affect the physical and biological uptake of
CO, by the Southern Ocean? (Cross-cuts “Antarctic Life”)

23. How will changes in freshwater inputs affect ocean circulation and
ecosystem processes? (Cross-cuts “Antarctic Life”)
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Falco, Zambianchi, JGR 2011

The Italian contribution to drifter population in the SO started in 1994 by the CLIMA
project and it is now improved using also Argo floats by the MORSea “Marine
Observatory” (PNRA) and ARGO-ITALY projects.

http://morsea.uniparthenope.it http://argoitaly.ogs.trieste.it
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Southern Ocean and sea ice in a warming world

Antarctic Circumpolar Current - Lagrangian view (drifters and floats)
New Zealand — Ross Sea chokepoint: ship opportunity !!

LAST UPDATE 18-Oct-2015

The Italian contribution to drifter population in the SO started in 1994 by the CLIMA
project and it is now improved using also Argo floats by the MORSea “Marine
Observatory” (PNRA) and ARGO-ITALY projects.

90
. . N /7N (D . . . Italian contribution to global ocean monitoring Qq
http://morsea.uniparthenope.it VIR http://argoitaly.ogs.trieste.it ARGO - ITALY
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Antarctic Circumpolar Current - Lagrangian view (drifters and floats)
New Zealand — Ross Sea chokepoint: ship opportunity !!
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Numerical studies on the ACC
dynamics

Intrinsic variability of the Antarctic
Circumpolar Current system:

Southern Ocean and sea ice in a warming world
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This activity led to the construction of the first interpretative model of the shelf
water formation, spreading and circulation in the Ross Sea.

Hssw ==
Disw = .
vcow=—p O N S s, &
= 2R ‘\i’- R S L % 2
L22W. # GO;?\ ® Longitude = f?

From Budillon et al., AS. 2003
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Southern Ocean and sea ice in a warming world

Antarctic Slope Front (ASF) - Experimental evidence of the shelf water outflow from the
continental shelf

e Less stable at the DT allowing frequent inflow of relatively warm CDW over the shelf.

o, B * More stable at the GCT preventing intrusion of CDW in the intermediate layers.
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Bottom layer density - Numerical studies
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The variability in the chemical properties of the deep water
masses in the Western Ross Sea

1. The estimated volume of the overflowing
new Antarctic Bottom Water (AABW) and

the associated export of O, and nutrient in

1998 (left) and in 2003 (right).
(Rivaro et al., DSRI, 2010)
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2. The CFCs data revealed the extent of that newly
ventilated HSSW produced in the Western Ross Sea
participating in AABW production and suggested this water
had a longer residence time on the shelf than the past.
( Rivaro et al., DSRI, 2015)
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3. During summer the Ross Sea is a sink for atmospheric
CO, with a large variability depending on biological
and physical forcing.

4. The water column contains anthropogenic CO,: the
maximum values are associated to the HSSW and the

minimum to the old CDW, consistent with CFCs data.
(Rivaro et al, Polar Research, 2014, Sandrini et al., AS 2007)
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Covan Data View

78°S - S
160°E 170°E 180°E 170°

=

1CO, (PCO2gw~PCO2a,) (natm) calculated at the surface respect to a 382 ppm pCOy;y;.
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Projects: BIOSESO | & Il, ABIOCLEAR

MAIN CONCERNS:

-Links between nutrient
organication and OM export,

-Mechanisms governing transfer
and degradation of the surface
organic matter;

-Environmental parameters
affecting space and temporal
distribution of diatoms and
forams;

ite Mooring

= | buiJoow ajic

-Implementation of an ecological
model in significant sites

-Reconstruction of climatic
variability
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Thelst SCAR Antarctic and Southern Ocean Science Horizon Scan - Final
List of Questions: Southern Ocean and sea ice in a warming world

17. How has Antarctic sea ice extent and volume varied over decadal to
millennial time scales?

21. How did the Antarctic cryosphere and the Southern Ocean
contribute to glacial-interglacial cycles? (Cross-cuts “Antarctic Ice
Sheet”)

22. How will climate change affect the physical and biological uptake of
CO, by the Southern Ocean? (Cross-cuts “Antarctic Life”)
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Southern Ocean and sea ice in a warming world

Particle fluxes in the Ross Sea: a 25-year synthesis

High seasonal variability (peaks in
late-spring-summer)

Large lag between periods of high
biological productivity and high flux
events (secondary peaks in April-
May)

To do: Process cruises in early
autumn to elucidate what process
controls this variability and how OC
is vertically transported

collected from 23 Italian or US sites
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Mediterranean New Zealand
Sea

Atmospheric CO, measurements in remote oceanic and
Antarctic areas (Mediterranean Sea to the Southern Ocean)
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Italian moorings in the Ross Sea (we need time series!!!)

Long time-series of oceanographic parameters (T, S, V, Torbidity, Sediment Traps, ....)

collected by several projects from 1994 (mainly: CLIMA |-V, Bioseso e Abioclear) and in
MORSea after 20009.
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Trends in the Ross Sea
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ROSSMIZE - Ross Sea Marginal Ice Zone Ecology

ROSSMIZE Project investigated patterns and drivers of production of the
Ross Sea during the sea ice melting process (1994-95).

Study areas: a wide stretch of the western sector of the Ross Sea (71°56' to
76°30'S; 170°-180°W).

ANTARCTICA

Objective: it represent one of the first
oceanographic cruises ever carried out in the Ross
Sea during the austral spring. It was focused on
nutrient diSTr'ibU*ion C(nd dynamics, new Gnd VICTORIA
regenerated production, role of mesozooplankton, e
krill and top predators in controlling primary
production, biochemical composition and fate of =
particulate organic matter, biogenic flux in the
water column, biogenic sedimentation and seafloor
bioturbation.

70°

CAPE
ADARE

c ice-retreat
L 091294 /
07.12.94

pack-ice [75°

polynya

Ross Sea Ecology: Italiantartide e e
i Expeditions (1987-1995), s e
soes, 2000 (Springer) F.M. Faranda, L.
- Guglielmo, A. Ianora —
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Polynya pack-ice
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Carrada et al., 2000; Saggiomo ef al., 1998, 2000
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___Carbonand
o Nutrient Fluxes

A very nice example of a collaborative synthesis g
(CLIMA, Bioseso, Abioclear, Rossmize) |

175

Catalano et al., (2010)

in Carbon and Nutrient Fluxes in
Continental Margins: A Global
Synthesis (Springer) k.-K. Liu et al.

74- Combining results elucidated the
importance of the continental shelf

pump

Deep layer releases carbon to the

deep ocean as DIC (937 Gmol), DOC
(13 Gmol) and POC (7 Gmol)

80'S e 170° ,60%80*’3 However, during summer the
The Ross Sea (3\.1 105 km?) produces biological pump (vertical exchanges) is
53,6 10° tons C (November-February). 5&2‘ one order of magnitude higher than

Average 102 gC m? h-! 1% the continental shelf pump
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ARES - Active and passive remote sensing of the Southern
Ocean for the monitoring of the biological parameters

XVIII Antarctic campaign 2002-2003

| ; | UO: ENEA - Frascati - Palucci A.
% Lidar fluorosensor-SeaWiFS, MODIS

. or MERIS satellite frames-AVHRR,
N ok ASAR satellite frames -Data merging

P' and analysis
= [ eoom UO: UNIV-Florence - Lazzara L.
Ramanund 5 | ot Irradiance, Inherent Optical

= " | [=.-] properties, absorption and scattering,
 |= | |=¢| Pigments, PAM Variable fluorescence

S WaERrsy == ,}? == |  Fantoni et al., 2010 JOAM:; Fiorani et al., 2006

o | A by ke EARSel.; Barbini et al., 2006 JOAM.
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1997 - PIPEX, Pack Ice Plankton Experiment
Short-term temporal changes in sea ice
productivity and microbial processes

1999 - PIED, Pack Ice Ecosystem Dynamics
Links between the sea ice and the water column
and relationships between sea ice primary
productivity and the microbial loop

2004 - SEAROWS, Sea Ice Ecology in the Ross and
Weddell Seas

Linkages between structure and dynamics of the

sea ice system

2010 - SICaf, Sea Ice Carbon Flux

Assessment of factors limiting biological
production, carrying capacity and available
resources in different Antarctic sea ice ecosystems
(Ross and Weddell Seas)

J

“The “sympagic
world” at TNB
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Living in the “sympagic world”
Microalgal Community of land fast-ice: benthic species on the boittom

Snow

Planktonic diatoms

Brine
channel Fragilariopsis curta
Fragilariopsis rhombica
Fragilariopsis sublinearis
Thalassiosira gracilis
Thalassiosira lentiginosa

e

Skeletal layer -C [yf byl .' whyby yh— Bottom community Benthic diatoms

Columnar ice 4

_ Platelet community Enfomoneis cfr. kufferathii
Platelet ice - Nitzschia stellata
Chaetoceros spp Pinnularia quadrataerea

Fragilariopsis cylindrus o m5honema kamtschatikum

[Guglielmo et al., 2000; Saggiomo M. et al., in press]
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Southern Ocean and sea ice in a warming world

PolarDOVE Experiment

“Calibrazione” fisica di
proxy biologici

CLIMA
2005 - 2006

Mooring L (2006)

GPS anchor launch:
74°44.6048' S
164°08.3916' E

Magnetic declination

137deg N ‘ -47m
1 m Kevlar Rope

Billings Steel Buoy

RCM7 Current meter 11974

depth

—a <y ot
5m Keviar Rope 52m
.
ue -54m
SBE37 Microcat 832 e_
5 m Kevlar Rope
2 animal cages som

RCM 7 sn 11974
dsu 13314 ref 284

52
09-01-2006 19:00
-xx-200X X:XX

== Mooring L, BTN:

me: L11974a06.dat

71 m Keviar Rope

* 74°44.604’ S, 164°08,391’ E, max depth 145m
e period : 16-1-2006, 31-1-2007
¢ -52 m RCM7, -54 m CTD

Acoustic releaser sn 17091
10 m lor opo ®-54:-59 m, 2 Cages
ype 8242

Acoustic Releaser sn 17091

JJJJJ

with 60 living specimens of A. Colbecki

5 m steel wire

.
i
0.5 m Iron Chain
Ballast ‘ -145

Please cite this article as: Trevisiol, A, et al., Antarctic seawater temperature evaluation based on stable isotope measurements on
Adamussium colbecki shells: kinetic effects ..., J. Mar. Syst. (2012), http://dx.doi.org/10.1016/j.jmarsys.2012.10.012
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Atmosphere — Ice — Ocean interactions at Terra Nova Bav

@ 1May 0510 (b) 26May 11:30
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{ i .
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. “/ May 2009
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for the period 1995-2006 in the Ross Sea continental shelf; salinity anomaly (CTD data) referred to an average value of 34.835 for the period 1995-2006.
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Antarctic site of LTER-Italy, \ N %IE& Antarctic Specially Protected

(Long Term Ecological Research)

® Mooring H

.Mooring A

© Wood Bay, Victoria Land, R

WOOD BAY, ASPA n.165

Defined two macro-areas:

* Marine Observatory of Terra Nova Bay (MOA-
BTN)

e Offshore, 4 mooring sites,

www.ice.macisteweb.com

Acquisition of long time series measurements on:

Atmospherci parameters, sea ice, physics,
chemistry, ecology and biogeochemistry of the
water column, vertical particulate fluxes,
sediment characteristics and benthic

MArine Coastal Information SysTEm
ecosystems @
(MACISTE-ICE)
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Thelst SCAR Antarctic and Southern Ocean Science Horizon Scan - Final
List of Questions: Southern Ocean and sea ice in a warming world

22. How will climate change affect the physical and biological uptake of
CO, by the Southern Ocean? (Cross-cuts “Antarctic Life”)
23. How will changes in freshwater inputs affect ocean circulation and
ecosystem processes? (Cross-cuts “Antarctic Life”)

&
60. What are the impacts of changing seasonality and transitional
events on Antarctic and Southern Ocean marine ecology,
biogeochemistry, and energy flow?
65. What will key marine species tell us about trophic interactions and
their oceanographic drivers such as future shifts in frontal dynamics and
stratification?
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Cambiando scala temporale......
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13. Why were the properties and volume of Antarctic Bottom Water changing, and what
were the consequences for global ocean circulation and climate?

16.How did changes in iceberg numbers and size distribution affect Antarctica and the
Southern Ocean?

Bottom water I e II: Variabilita temporale della produzione di acqua densa di
piattaforma durante I'Olocene, MIS5 e MIS7

box core AS05-10bc IRD (n. grains/10cc)
(w.d. 2377 m) alyr BP drydensny (g/cm3) >2mm >0.5mm<1mm CN 0‘5N sheet 51||cates (%)
14C AMS age 08 0 2 40 5100150200250 5 6 7 8 4
(yrBP) 0 5 . e L
.. g 4710830 1000 §
Area di interesse. s E
. [ w0 3 ,
Mal"e d| ROSS ,ﬁ ) é \ condensedinterval (colour change)
[ s 3
/ / o 3 {
Intervallo 0 L L > :>
stratigrafico. o
. 10000 =,
0'250000 anni. oo 3
12000 =
o0 3,
X-ray 1000 3
15000 =/
1
W0 02 04 05 08w 2 2 5
. . . . . contolpoins s getic susceptibiliy 0OC (%) J13C (%) biogenic silica (%)
PI"IHCIPG/I CO”C/USIO”I: (106s1) IRD (n. grains/10cc)

1) due eventi tra 15-10 e 7.5-7 cal kyr BP marcano un cambiamento principale nella colonna
d'acqua, ossia un aumento della disponibilita di nutrienti, probabilmente a causa di una
maggiore efficienza di risalita della parte piu superficiale della Circumpolar Deep Water:;

2) Durante gli interglaciali 7.5 e 5.5 (240 e 125 ky c.a.) e condizioni di alta produttivita
superficiale e rapida ritirata del ghiaccio marino.
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Thelst SCAR Antarctic and Southern Ocean Science Horizon Scan - Final List of Questions: Southern Ocean
and sea ice in a warming world

13. Why are the properties and volume of Antarctic Bottom Water changing, and what
are the consequences for global ocean circulation and climate?

14. How does Southern Ocean circulation, including exchange with lower latitudes,
respond to climate forcing?

16. How do changes in iceberg numbers and size distribution affect Antarctica and the
Southern Ocean?

17. How has Antarctic sea ice extent and volume varied over decadal to millennial time
scales?

19. How do changes in sea ice extent, seasonality and properties affect Antarctic
atmospheric and oceanic circulation? (Cross-cuts “Antarctic Atmosphere”)

20. How do extreme events affect the Antarctic cryosphere and Southern Ocean?
(Cross-cuts “Antarctic Ice Sheet”)

21. How did the Antarctic cryosphere and the Southern Ocean contribute to glacial-
interglacial cycles? (Cross-cuts “Antarctic Ice Sheet”)

22. How will climate change affect the physical and biological uptake of CO, by the
Southern Ocean? (Cross-cuts “Antarctic Life”)
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Bando 2013, progetti “ongoing”
SIGLA | TEMATICA |

DEEPROSSS Funzionamento degli ecosistemi profondi nel Mare di Ross: nuove prospettive sul ruolo dei processi di  ITALICA

2013/AN1.01 ventilazione su diversita e metabolismo microbici

PANACEA The role of frazil and PANcake ice in the mass and energy budgets of the AntarctiC sEA ice cover ITALICA

2013/AN2.02

HOLOFERNE  Fluttuazioni climatiche oloceniche a scala sub-millenaria registrate in sequenze sedimentary espanse del Mare  ITALICA

2013/A2.03 di Ross

EchoSurvey Lo stato delle specie chiave dell’ecosistema pelagico del Mare di Ross: cambiamenti dell’labbondanza e della  ITALICA

2013/AN1.02 distribuzione spaziale nel tempo e in relazione alle condizioni ambientali

RoME ROss Sea Mesoscale Experiment ITALICA

2013/AN2.04

CEFA Funzionamento degli ecosistemi costieri un un Oceano Antartico in cambiamento (CEFA) mzs

2013/AZ1.06

SIAMO Sea-ice associated methylated osmolytes: biogenesis and contribution to oceanic methane production Mzs

2013/AZ1.07

2013/AZ1.16 Analisi delle dinamiche del benthos antartico su stazioni fisse di rilevamento e mediante tecniche non Mzs
distruttive

RAISE RAISE - Ricerche integrate sulla ecologia dell’Antarctlic Silverfish nel MarE di Ross Mzs

2013/AZ1.18

GEOSMART Firme geochimiche nel sistema carbonatico marino Antartico: presente, passato e implicazioni per il futuro MKS

2013/Az2.06
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Iniziative e collaborazioni internazionali
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The WCRP Mission is to facilitate analysis and prediction of Earth
system variability and change for use in an increasing range of
WCRP practical applications of direct relevance, benefit and value to
| society. The two overarching objectives of the WCRP are:
it (@@ —;{;‘\ |CSU * to determine the predictability of climate; and

P loc e o £ determine the effect of human activities on climate

World Climate Research ngramme

Core projects

CI?C Climate and Cryosphere

Understanding the changing cryosphere and its climate connections

Climate and Ocean - Variability, Predictability, and Change

To observe, understand and model the hydrological cycle and energy
fluxes in the Earth's atmosphere and at the surface.
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The Partnership for Observation of the Global
Oceans, POGO, is a forum created in 1999 by
directors and leaders of major oceanographic
institutions around the world to promote global
oceanography. Of particular focus is the
implementation of an international and
integrated global ocean observing system. POGO
is a partnership of institutions involved in
oceanographic observations, scientific research,
operational services, education and training.
POGO has 38 member institutes, including several
consortia, from 19 different countries, and works
closely with other international and regional
programmes and organisations.
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The Global Ocean
Observing System

=

Southern Ocean and sea ice in a warming world

GOOS is a permanent global system for
observations, modelling and analysis of marine
and ocean variables to support operational ocean
services worldwide. GOOS provides accurate
descriptions of the present state of the oceans,
including living resources; continuous forecasts of
the future conditions of the sea for as far ahead
as possible, and the basis for forecasts of climate
change.

Activities:

 Hydrography

e Argo Profiling Floats

e Drifting Buoys

* Global Sea Level Observing System (GLOSS)
* QOcean Tracking Network

e Continuous Plankton Recorder
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SOUTHERN OCEAN OBSERVING SYSTEM

FACILITATING AND ENHANCING GLOBAL SOUTHERN OCEAN OBSERVATIONS

SOOS e il principale programma scientifico internazionale promosso
dallo SCAR e dallo SCOR e sostenuto anche dal WCRP.

SOOS evidenzia la necessita di integrare dati storici, ripetere ed
implementare osservazioni in situ, utilizzare strumenti per rilievi su

ampia scala, costruire e mantenere serie complete di dati che coprano
lunghi intervalli temporali.

WWW.S00S.ag
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FACILITATING AND ENHANCING GLOBAL SOUTHERN OCEAN OBSERVATIONS

The Southern Ocean research community has identified 6 overarching
challenges (Themes) that the SOOS will address:

Theme 1: The role of the Southern Ocean in the planet’s heat and freshwater
balance

Theme 2: The stability of the Southern Ocean overturning circulation

Theme 3: The role of the ocean in the stability of the Antarctic Ice Sheet and its
future contribution to sea-level rise

Theme 4: The future and consequences of Southern Ocean carbon uptake
Theme 5: The future of Antarctic sea ice

Theme 6: Impacts of global change on Southern Ocean ecosystems
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ACTIVITIES

Air-Sea Fluxes
Satellite Data

Essential Variables
Ecosystem Variables
Under Ice Observations

The SOOS "Initial Science z
and Implementation
Strategy" outlines the
scientific rationale and
strategy for the SOOS
and identifies the next
steps towards
implementation.

7"._:: 5 4,./%.’ “—’r'ﬁ' -

http://www.soos.aqg/science
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Ross Sea & environments
Serie temporali di dati oceanografici in relazione alla variabilita climatica.
Processi implicati nella formazione e nella ridistribuzione delle Antarctic

Bottom Water che agiscono ascala locale e che influenzano la scala
globale.

Southern Ocean

. Sanglici COrren . ] . . . . .
/f)terannuale d/ISI dellg Varia;;bi/l?e‘C"’Curn,oO,are " Lo studio dell’albedo del ghiaccio marino e i
btlologica ec Se.”; dinamica in’qta Stagiona/e o meccanismi di feedback ad esso collegati.
’ a
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Riflessioni finali (1)
Risorse logistiche e strumentali

La ricerca oceanografica e svolta — soprattutto in aree polari - con mezzi e
apparecchiature ad alto tasso tecnologico che perdo hanno una veloce obsolescenza.

La strumentazione oceanografica in dotazione al PNRA, tranne piccole eccezioni, risale
al 1994 (CTD, correntometri, sganciatori, verricelli, ....) e nella maggioranza dei casi
mancano strumenti di rispetto.

La nave ITALICA - dove si € svolta la ricerca oceanografica del PNRA negli ultimi 20 anni
- sara utilizzabile non oltre la XXXII spedizione (2016-17). Anche i mezzi minori di MZS
hanno necessita di importanti interventi e/o sostituzioni.

OCCORRE DEFINIRE UN PIANO DI AMMODERNAMENTO DELLA STRUMENTAZIONE E
DELLE RISORSE NAVALI CON LE QUALI EFFETTUARE LE RICERCHE OCEANOGRAFICHE
PER | PROSSIMI 15-20 ANNI.
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Riflessioni finali (2) - risorse logistiche e
strumentali

Le osservazioni
marine secondo il

SOO0S

L’attuale sistema
osservativo del PNRA
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Riflessioni finali (3):
Continuita delle ricerche e delle osservazioni

L’esperienza di questo 20nnio ha evidenziato che le condizioni essenziali per ottenere
risultati significativi sono I'adeguatezza e la continuita del finanziamento; senza di esse
e impossibile la pianificazione pluriennale e di conseguenza lo sviluppo delle
collaborazioni internazionali.

La continuita delle osservazioni ha consentito di mettere in luce fenomenologie e
trend climatici che adesso sono sotto I'attenzione della comunita scientifica
internazionale.

OCCORRE SALVAGUARDARE QUESTO PATRIMONIO DI CONOSCENZE E DI
CREDIBILITA’ ACQUISITA NEL CONTESTO INTERNAZIONALE



GRAZIE PER L’ATTENZIONE

Arrivederci al W2 per l'approfondimento



