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The Integrated Marine Observing System (IMOS) is a 
distributed set of equipment, data and information 
services covering the oceans around Australia. 
IMOS focuses on observing the open ocean and 
its interactions with the shelf.  Activities are split 
into Bluewater and Coastal components. IMOS is 
driven by the needs of the Marine community, 
to deliver key data-streams to support 
marine research, industry and management 
activities. The infrastructure also contributes 
to Australia’s role in international programs 
of ocean observing. IMOS was established as 
part of the Australian Government’s National 
Collaborative Research Infrastructure Strategy.

imos@imos.org.au
www.imos.org.au

Monitoring a system which is changing
Australia is a continent dominated by boundary currents, which 
are changing. In particular, the East Australia Current, which brings 
warm salty waters down the coast of Eastern Australia to Tasmania, 
is getting stronger in response to changes in hemispheric winds. The 
Maria Island coast station time-series off the east coast of Tasmania 
is the longest running high quality time-series in the Southern 
Hemisphere. It shows that waters have been getting warmer and 
saltier over the last 60 years. As a result, there is anecdotal evidence 
that species native to New South Wales are now being found off the 
East Coast of Tasmania. This highlights the importance of long term 
monitoring to build a picture of long term changes and variability 
for management of fisheries, marine resources and conservation of 
biodiversity. The Rottnest Island coastal station shows that Leeuwin 
current has also been changing over the last 40 years, in response 
to changes in the Hadley Cells over the Pacific. The Maria Island and 
Rottnest Island coast stations will be enhanced as part of IMOS. 
In all, 8 similar stations will be established round the country. 

Societal, environmental and 
economic applications
Operational Oceanography is the most direct way to deliver 
societal and economic benefits. IMOS observations already feed 
into the Australian BlueLINK data assimilation system, which 
gives us a best estimate of the weekly state of the ocean over 
the last 15 years globally, and at eddy resolving scales around 
Australia. The ocean analyses and forecasts contribute to:

 • Offshore Industry • Navigation • Oil drift  

 • Search and Rescue • Ocean races • Research 

 • Military applications 

IMOS principles
IMOS has therefore developed a set of principles, based on the 
NCRIS principles, which will help to guide its future development, 
and ensure that the research community has the necessary 
tools to help answer key questions of national interest. 

 A Service – for the marine community implemented by  
national facilities. 

 Data-streams – continuous high quality free, open and  
timely access to data.   

 Integration – coordinated, synergic, multi-platform,  
multi-disciplinary observing system. 

 Sustainability – long term, sustained streams of data are  
integrally related to conservation and sustainable  
development of the marine environment.
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         : Meeting the challenge of 
observing the oceans for Australia

Figure 1: Cross section of a regional observing system deploying 
coastal and bluewater instruments.

Figure 2: a) Australia is surrounded by major ocean currents that are changing; b) 
Increasing SST at Maria I.; c) Change in T/S relationship at Maria I.; d) Warming in 
the Tasman Sea (IPCC model). 

1940 1950 1960 1970 1980 1990 2000 2010
−2.5

−2

−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

time (years)

te
m

pe
ra

tu
re

 a
no

m
al

y 
(C

)

12

14

14.5

45S,145ºE

44.5ºS,145.5ºE

44ºS,146ºE

44ºS

43ºS

42ºS

41ºS

40ºS

1950

1955

1960

1965

1970

1975

1980

1985

1990

1995

200040

42

44

46
144 146 148 150

Salinity 

Te
m

p
er

at
ur

e 
( º

C
)

11.5

12.5

13

13.5

15

15.5

16

16.5

34.8 34.9 35 35.1 35.2 35.3 35.4 35.5 35.6

a

c

b

d

Figure 3:  
a) Data assimilated into model  
b) Model grid map  
c) Data assimilation output: showing an upwelling event off the Bonney coast, 
South Australia  
d)  and the Leeuwin Current, Western Australia

IMOS Nodes:
1. Bluewater and Climate  supports research into climate 
change and its impacts on all timescales, by focussing 
on the physical and dynamical state of the ocean. 
Biogeochemical observations will play a role. 

2. GBROOS  Great Barrier Reef Ocean Observation 
System – understanding the physical environment which 
governs the GBR region, and how it is changing. 

3. NSW IMOS  New South Wales IMOS – focusing on the 
East Australia Current, and its impact on shelf ecosystems. 

4. SAIMOS  Southern Australia IMOS – explore the nature 
and dynamics of ecosystems in the region of Kangaroo 
Island-Eyre Peninsula and the Bonney Coast. 

5. WAIMOS  Western Australia IMOS – focussing on the 
Leeuwin Current and its impact on shelf ecosystems.   

IMOS Facilities:
1. Argo Australia – a fleet of ~200 profiling floats 

observing ocean physics to 2000 m, part of a larger 
global program (www.argo.int) 

2. Enhancement of Measurements on Ships of 
Opportunity – a set of underway observing systems 
for physical, chemical and biological oceanography on 
volunteer observing ships.  

3. Southern Ocean Time Series – a set of moored 
biogeochemical and ocean weather instruments in the 
Sub Antarctic Zone. 

4. Australian National Facility for Gliders  
– a multisensor system similar to a Argo float, which 
can traverse as well as profile, and is operated from a 
land base. 

5. Australian National Autonomous Underwater 
Vehicle (AUV) Facility – used for high resolution 
surveys of benthic habitats. 

6.  Australian National Mooring Network  
– a network of national reference stations, plus 
regional moorings on shelves and slopes.

7.  Australian Coastal Ocean Radar Network  
– for high resolution mapping of coastal currents.  

8.  Australian Acoustic Tagging and Monitoring 
System – curtains of receivers to monitor 
movements of tagged marine animals. 

9.  Facility for Automated Intelligent Monitoring 
of Marine Systems – a communications system on 
the barrier reef, facilitating the delivery of data from 
sensors to the scientists in real time. 

10.  eMarine Information Infrastructure (eMII)  
– responsible for hosting, managing, distributing and 
archiving IMOS data. 

11.  Enhancing Access to Australian Ocean Remote 
Sensing Data – to make Satellite products 

to support research in Australia’s regional 
waters.  

Poster layout by Louise Bell,  
CSIRO Marine and Atmospheric Research

Science Nodes provide the 
scientific rationale
There are 5 Science Nodes, responsible for identifying the 
scientific objectives, assessments of progress and promoting 
use of the data. The Bluewater and Climate Node addresses 
the open, bluewater oceans around Australia providing data 
streams that support research on the role of the oceans in 
the climate system. Four Coastal Nodes in Queensland, New 
South Wales, South Australia and Western Australia address 
regional issues including change in the major boundary currents 
and their impacts on shelf-ecosystems and biodiversity. 

National Facilities and Operators
IMOS Infrastructure is largely centred around the generation 
of time series data from national Facilities, each of which 
provides equipment and/or services named Facilities, 
which are run by one or more existing scientific agencies 
or departments named Operators. Facilities will have the 
responsibility for operating and maintaining equipment, and 
making high quality time series data available in real time 
and quality controlled mode to the marine community. 
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