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The Southern Ocean Observing System facilitates the collection and 
delivery of essential observations on variability and change of Southern 
Ocean systems to all international stakeholders, through design, advocacy, 
and implementation of cost-effective observing and data delivery systems. 

B.	Wallis	AAD



The Southern Ocean is globally important, any changes will have 
global implications…

And the Southern Ocean is changing

“I see SOOS as one of the planet’s most urgent tasks”
(Dr. Dave Carlson, WCRP Director)

Why SOOS?



Rate of warming exceeds 
that of the global ocean as a 
whole. Not just in surface 
but abyssal warming as well

Freshening is consistent(ish) 
with an accelerating 
hydrological cycle. 

Boning	et	al.,	2008

Some aspects are changing rapidly…

Purkey &	Johnson,	2010



Pritchard	et	al.	(2012)

Schmidtko et	al.	(2014) Fürst et	al.	(2016)

Growing evidence for critical 
state of Antarctic ice shelves
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Paolo et	al.	(2015)



Stammerjohn et	al.	(2012)

Holland	et	al.	(2014)

Significant changes in sea-ice (extent, concentration)

Makysm et	al.	(2012)



Since at least the 1970s, rapid warming, sea-ice 
loss, and other related climate changes (e.g., krill 
harvesting) have resulted in an 80% decline in 
the Adelie penguin population on the Peninsula

Impacts on marine ecosystems…

Adelie’s on the Peninsula

Many recorded impacts on the Southern Ocean ecosystem…some winners, some losers

Adelie’s in the Ross Seav’s

By comparison, Adelie populations are 
increasing in the Ross Sea, likely due to 
changes in Polynya and sea-ice 
dynamics

Ducklow et	al.	(2013) Ainley et	al.,	2005





In order to detect and attribute changes in the Southern Ocean 
to their causes, and understand the impacts of these changes 

we need sustained, and internationally coordinated
observations of the Southern Ocean

Its beyond the capability of one nation alone to address.  



SOOS Objectives
1) Facilitate the design of a comprehensive and multi-disciplinary observing system 

for the Southern Ocean

2) Advocate and guide the development of new observation technologies

3) Compile and encourage use of existing international standards and 
methodologies, and facilitate the development of new standards where required

4) Unify and enhance current observation efforts and leverage further resources 
across disciplines, and between nations and programmes

5) Facilitate linking of sustained long-term observations to provide a system of 
enhanced data discovery and delivery, utilising data centres and programmatic 
efforts combined with, as needed, purpose-built data management and storage 
systems

6) Provide services to communicate, coordinate, advocate and facilitate SOOS 
objectives and activities

www.soos.aq



Argo	Floats
GO-SHIP	
Hydrographic	
Transects

Continuous	Plankton	Recorder Seal	CTD	data	(MEOP)



Deep	ArgoBiogeochemical	sensors	on	large	float	arrays
(courtesy	Ken	Johnson)

Under-Ice Argo

Enhancements to conventional Argo



Sustained moorings coverage is poor (except Weddell Sea).
OceanSITES



SOOS Endorsed, UK-led 
development of cheap, 
downward looking radar to 
measure ice-shelf thickness

SOOS is helping to 
coordinate the uptake of this 
technology by nations 
working on or near ice 
shelves to encourage 
circumpolar network of ice 
shelf melt observations over 
the next 5 years.

Workshop alongside FRISP 
meeting in October 2016, 
Sweden

NECKLACE



KOPRI-led Amundsen Project

 12
0
o W 

 100o W 
  80oW   60oW 

  40 oW 

  20 oW 

  6
5
o S 

  5
5

o S 

  4
5
o S 

US3: Drake
Passage
section

2009 2010 2011

structure survey, float
US2: Tracer and micro�

US1: Initial deployment
of sound sources, floats,

2012

Passage
section

Passage
section

US4: Drake US5: Drake

2013 2014

sound sources
current meters, and

UK1: Moored profiler,

deployment

tracer

UK3: Tracer and

mooring recovery
microstructure surveymicrostructure survey

Hydrography and

in Dec and Apr

UK2 and UK2.5:

UK4: Tracer and
microstructure survey

UK5: Tracer and
microstructure survey

PF

SAF

US-UK DIMES Project 

US Palmer LTER Japanese ROBOTICA Project 



Indian Sector

Weddell/DML
Ross Sector

Amundsen/
Bellingshausen Sector

WAP



Objective - Facilitate the design of a comprehensive and multi-
disciplinary observing system for the Southern Ocean

We must articulate and prioritise our requirements in a quantifiable 
way

Following the process defined in the Framework for Ocean Observing

- Identify candidate Essential Ocean Variables (EOVS)

- Prioritise based on feasibility and impact = EOVs

- Quantify sampling requirements



1) Heat and Freshwater movement

2) Overturning circulation

3) Ice Shelves and sea level

4) Carbon

5) Sea ice

6) Ecosystems

(Based on OOPC-GOOS-GCOS)

(Based on OOPC-GOOS-GCOS)

(SOOS-led, FRISP input)

(Taken from IOCCP-GOOS)

(Provided by ASPeCt)

(SOOS-led)

SOOS Science Theme





www.soos.aq


