. OS The Southern Ocean Observing System

WWW.S00S.aq

SOUTHERN OCEAN OBSERVING SYSTEM

Louise Newman
SOOS International Project Office, Australia

Michael Meredith

British Antarctic Survey, UK

Oscar Schofield

Rutgers University, USA

Mike Sparrow

SCAR Secretariat, UK

Ed Urban

SCOR Secretariat, USA

the SOOS Scientific Steering Committee and the Southern Ocean Community

Launched in August 2011, the SOOS is an international initiative to coordinate and expand the efforts of all nations that gather data from the Southern Ocean, with
the specific aim of developing a coherent and efficient observing system that will deliver the observations required to address key scientific and societal challenges.

The Southern Ocean influences climate, sea level, biogeochemical
cycles and biological productivity on a global scale. Many of the most
difficult and pressing issues faced by society—how to mitigate and
adapt to climate change and sea-level rise, how to manage the effects
of ocean acidification, and how best to conserve marine resources
and biodiversity—cannot be addressed effectively without improved
understanding of Southern Ocean processes and feedbacks and their
sensitivity to change. The most urgent research challenges in the
Southern Ocean often span traditionally separate scientific disciplines.
The Southern Ocean Observing System (SOOS) provides the sustained,
integrated, multi-disciplinary observations required to meet these
challenges.

Pacific-Indonesian
Throughflow
13.3+1.8 4

A :“ /’ « [l Tasman Leakage
ALK P\ 36262
P =" v ’
= L ¢ CE
/ g
I ,\bx’,))\ CDW: 11.0+5.1
oY,
- ¢ PACIFIC
’1).
Af,?’x’
(s I\IT |C
7/

A representation of the global overturning circulation. The Southern Ocean connects the ocean
basins, through the Antarctic Circumpolar Current, and connects the upper and lower limbs of
the global overturning circulation, through water mass transformation. From Lumpkin and Speer
(2007).

- Design and implement a comprehensive and multi-disciplinary
observing system for the Southern Ocean.

- Advocate and guide the development of new observation
technologies.

- Unify current observation efforts and leverage further resources.

- Effectively integrate and coordinate national and international
projects and programmes, across traditional disciplinary boundaries
and between nations.

- Facilitate and develop a data system that provides seamless access
to essential data products for the Southern Ocean.

The SOOS will focus its efforts on collecting data that will address the 6 most compelling scientific and societal challenges that
relate to the Southern Ocean

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

February 2010

argoneworkdensity  Argo  profiling floats have made a

particularly significant contribution to
observations of remote areas like the
Southern Ocean. This figure illustrates the
status of the Argo array in the Southern
™ Ocean, as of July 2010. Blue colour = 0-2000
o« depth. Despite the progress in recent years,
D = large regions of the high-latitude Southern
I ) Ocean remain poorly observed, especially

close to the Antarctic continent.
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Figure: Mathieu Belbeoch, JCOMMOPS

The stability of the Southern Ocean overturning
circulation

The overturning circulation, heat transport and stratification of the Southern
Ocean are sensitive to changes in the freshwater balance. Substantial
uncertainty remains with regard to Antarctic contributions to the global heat
and water cycles, the sensitivity of these to climate change and variability,
and the global impact of any changes. In addition to air-sea fluxes of heat and
water and their movement within the ocean, freshwater fluxes from melting
seaice and ice shelves need to be comprehensively measured into the future.

The future and consequences of Southern Ocean
carbon uptake

Map of proposed moored arrays
2 (red circles) to sample the primary
Antarctic Bottom Water (AABW)
formation and export sites, as part
of a coordinated global array to
measure the deep limb of the global
overturning circulation. Also shown is
the inventory of chlorofluorocarbon
11 (CFC-11) in the density layer
corresponding to AABW. From Orsi et
02 al, (1999).
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The role of the ocean in the stability of the Antarctic
Ice Sheet and its contribution to sea-level rise

Repeat hydrographic sections provide the backbone of
amultidisciplinary SOOS. This figure highlights sections
that will contribute to the SOQS. Labels indicate the
WOCE/CLIVARdesignations foreach line. Many sections
have promised funding for continued occupation,
others are occupied infrequently, or funding for future
occupation is not yet secured.

The Southern Ocean overturning circulation exerts a strong control on
global biolgoical productivity and carbon cycling, and changes in circulation
strength have been linked to changes in the ocean uptake and release of CO.,
Sustained observations of temperature, salinity, stratification and ventilation
are needed to detect changes in the overturning in response to changes
in atmospheric forcing. Observations must span the entire water column,
and need to include a range of geochemical and biogeochemical tracers in
addition to physical measurements.

e The future of Antarctic sea ice

Despite the importance of these observations,
ocean circulation and properties under shelf ice
have been measured in only a very few locations.
This figure indicates the location of current or
planned drill holes (circles) through ice shelves,
allowing sampling of underlying ocean waters.

There is urgent debate concerning the future uptake of carbon
by the Southern Ocean in a changing climate. Air-sea carbon flux
measurements, and full water column sections of carbon, oxygen,
nutrients and physical variables are needed to track the evolving
inventory of anthropogenic CO.,. Further, the uptake of carbon by the
ocean results in acidification and changes in the carbonate chemistry,
and sustained ocean observations are required to determine the
biogeochemical and biological consequences of these changes.
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Measurements of both the extent and
thickness of sea ice are needed to understand
the role of Antarctica in the climate system.
This figure shows the annual mean sea-ice
thickness derived from ASPeCt ship
observations (Worby et al, 2008). Units are
metres.
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There is great uncertainty in defining the contribution of the polar ice sheets
to future sea-level rise. Basal melting of ice by warming ocean waters will play a
key roleindetermingthefuture behaviourofice sheetsand glaciers buttressed
by floating ice shelves. Sustained observations of ocean temperatures near
the ice shelves are needed to assess basal melt rates, and salinity and stable
isotope measurements are needed to detect meltwater input and its impact
on ocean stratification.,

Impacts of global change on Southern Ocean
ecosystems

Sea ice influences climate through its contribution to the freshwater
balance, water mass formation, albedo, and modulation of air-sea
exchanges of heat and gases. It also provides important habitat for
Antarctic organisms and influences ocean productivity. Strong regional
changes have been detected, and models predict a future decline in
sea-ice extent and volume. A sustained observing system for Antarctic
sea ice will rely heavily on remote sensing, with in situ observations for
validation and algorithm development in addition to process studies.

Oceanographic sensors on birds and
mammals can make a significant
contribution to SOOS by relating
predator movements and behaviour
to fine-scale ocean structure, S
and also by providing profiles of jt, %&&
temperature and sailinty from LI\
regions that are difficult to sample by
other means (e.g., under sea ice). This
figure indicates the dive profiles of 3

seal species on the continental shelf,
Antarctic Peninsula.

A better understanding of the impact of global change on Southern
Ocean ecosystems is essential. Our ability to predict changes in marine
resources and biodiversity, assess ecosystem resilience, and determine
feedbacks between food webs and biogeochemical cycling depends
on sustained, integrated observations of key physical, chemical and
biological parameters. Studies of predator species not only reveal “hot
spots”of foragingactivity, butalsochangesinforagingand demographic
parameters, reflecting changes in lower trophic levels that are difficult
to observe directly.

A large number and variety of stakeholders will use SOOS data and
products:

- Research community - Antarctic Tourism (IAATO)

- Resource managers (CCAMLR) - Shipping operators
- Policy makers -Weather and climate forecasters
- |PCC - Educators

- Local planners
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SOOS Endorsers

- Become a SOOS member and subscribe to email alerts of meetings
and activities.

- Get your project/programme endorsed by the SOOS to enhance
collaborations and extend the reach of your results.

- Participate in SOOS meetings, events and publications.
- Notify the SOOS of your relevant Southern Ocean field activities.
- Add your relevant meeting to the SOOS calendar.

For more information go to www.s005s.aq
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