
 
 

IMOS-9 Annual Planning Meeting - Panel Discussion Background Paper 
 
#3 - Revision of IMOS Science and Implementation Plans – summary of Notable Gaps and Future 
Priorities 
 
IMOS Nodes have been crucial in moving us away from a fragmented research proposal or 
institutional driven basis for marine observing, to a national strategic approach.  Nodes in IMOS 
represent the scientific opinion of the marine research community. They provide the scientific 
rationale for IMOS, develop research goals and identify the need to obtain specific streams of data. 
The Nodes provide advice to the IMOS Office on assessment of the technical implementation of 
IMOS and the scientific merit of research undertaken with IMOS data. The Nodes are required to 
integrate regional research objectives into a national scientific perspective on marine observing.  

IMOS has implemented this Node-driven approach through comprehensive, multi-year science and 
implementation planning which has been strengthened over time.  The NSIPs were substantially 
upgraded in late 2009 as part of the EIF process, and organised around five major themes of 
research.  They were put through international peer review during 2009-10.  The logical next step 
was to take the six Node plans and develop them into a single national plan with six Node chapters.  
This work was completed in April 2011 and provided a basis for IMOS community input into 
development of the 2011 Strategic Roadmap for Australian Research Infrastructure.  Uncertainty 
about the future of NCRIS (and therefore IMOS) meant that there was no strong imperative to 
further revise Science and Implementation Plans at that time, and our efforts were focused on 
getting through the CRIS and NCRIS 2013 funding cycles.  With funding secure to June 2015, work to 
revise the Science and Implementation Plans recommenced in 2014, guided by the new IMOS 2015-
2025 Strategy, Marine Nation 2025, and the GOOS Framework for Ocean Observing. 
 
Current drafts of the National Plan and the six Node chapters can be found 
at http://imos.org.au/plans.html#c1210.  (N.B. This is ~650 pages of documentation in total.)  These 
were discussed at a Node Steering Committee meeting in late August 2014, feeding into a paper 
presented to the IMOS Advisory Board in mid-September.  The Board paper included some 
overarching issues, a summary of high-level science issues by major research theme, and an 
assessment of research “pull” on existing Facilities.  These sections are attached.  The Board paper 
was also used to shape IMOS input into the Infrastructure White paper written for the National 
Marine Science Symposium.  Once the chapter for the refocused SEA-IMOS Node is complete, the 
IMOS Science and Implementation Plans will be ready for use in future planning and decision making 
for 2016-17 and beyond. 
 
This panel discussion will: 
1. highlight the key issues emerging from the revised plans, 
2. hear comment and feedback from the broader IMOS community, and 
3. consider what if any further consultation needs to be undertaken. 

http://imos.org.au/plans.html%23c1210


Overarching issues 
 
• Funding expectations – There does need to be ‘stretch’ in a decadal science plan.  However 

we’ve had an IMOS for almost a decade now, and know what it costs to operate and maintain at 
current scale.  Writing ‘shopping lists’ of new requirements needing substantial additional 
investment is unlikely to be helpful, particularly when requirements are for ‘more of the same’.  
This tendency is more prevalent in some Node chapters than others, though across the sum of 
the Nodes the Notable Gaps and Future Priorities are implausibly large.  The demand for more 
moorings is incessant.  Feedback given to the Nodes is that our science and implementation 
planning needs to be much more carefully prioritised.  The observing system will always be 
sparse, and it needs to be carefully designed to provide optimal scientific benefit within a 
broader context that includes satellite remote sensing, research vessel activities, other data 
collection activities, and numerical modelling. 

• Operational efficiency – The model of funding multiple institutions to operate national Facilities 
has worked well for IMOS.  However it has become increasingly clear over time that it is not 
necessarily delivering operational efficiency at the regional Node level.  Implementation of 
mooring, glider, AUV, animal tracking, and satellite cal/val programs by multiple institutions, 
some with no physical presence in the region, has not provided an incentive to strive for joined-
up logistics on and in the water.  We need to find a way to address this is in our science and 
implementation planning. 

 
High level science issues across the Nodes 
 
Notable Gaps and Future Priorities identified in each of the Node chapters were summarised and 
discussed by major research theme as a way of elevating the discussion up to the whole of IMOS 
level.  Key issues by theme are summarised as follows: 
 
1. Multi-decadal ocean change 
• The deep ocean is recognised as a large gap that IMOS will only be able to address through an 

injection of additional funding.   The international community is currently doing proof of concept 
on deep Argo, and Argo Australia will look to engage with an eye to the longer term. 

• The sea ice zone (which includes both the sea ice and the ocean beneath the ice) is recognised as 
another large gap that IMOS will only be able to address through an injection of additional 
funding.  It seems likely that the Antarctic ‘Gateway’ program will make some investment in the 
sea ice zone over the next three years, and IMOS should look to engage with an eye to the 
longer term.   

• IMOS EIF investment in piloting of ice capable Argo should be evaluated in the context of the 
above. 

• IMOS EIF investment in piloting of oxygen enabled Argo should be evaluated, noting the priority 
this is being given by the ‘new’ GOOS BGC panel.  Expanded coverage (e.g. Coral Sea) to be 
considered. 

• New sensor technologies for pH, nutrients, and bio-optics are considered to be ready for piloting 
at broad scale, on Argo, SOOP, gliders etc.  IMOS needs a structured process by which to make 
these decisions in the future.  More explicit linkages to relevant international activities should be 
considered e.g. SCOR working groups, such as SCOR WG 142 on Quality Control Procedures for 



Oxygen and Other Biogeochemical Sensors on Floats and Gliders - http://www.scor-
int.org/Working_Groups/wg142.htm  

• High latitude CO2 measurements are required. 
• N.B. The following comment is now largely redundant given further revision of the Bluewater & 

Climate Node Science Plan.  However it has been left in this background paper so as to ensure the 
processes of communication between Nodes, the IMOS Office and the Board are transparent … 
Articulated need for sustained IMOS investment in the Southern Ocean Time Series (SOTS) and 
Southern Ocean Flux Station (SOFS) deepwater mooring deployments is actually quite weak in 
the Bluewater & Climate Node chapter.  This is surprising given the paucity of these kinds of 
measurements, and their importance in improving Southern Ocean carbon cycle and air-sea flux 
processes in global models.  IMOS could perhaps expect to be seeing more international 
attention and collaboration after several years of investment, noting that there have been some 
unavoidable discontinuities in the time series.  This is in the process of being discussed with ACE 
CRC and CAWCR. 

• In the context of discussions about these issues, one of the Node Leaders posed the question as 
to whether “sustained observing means forever”.  This is an excellent question.  It challenges us 
to think actively about how long we need to sustain particular deployments, and whether these 
is a point at which we have sufficient time series to rely on improved models, remote sensing, 
and/or more cost effective ongoing observing programs. 

• Within WAIMOS, there continues to be a push for a mooring array along the 200m isobath from 
the Kimberley to north-west Australia, to monitor the thermal structure of the upper ocean on 
interannual and decadal time scales.  Perhaps it is time to cost this proposal to see if it is 
potentially a cost effective way to get at these important issues. 

 
2. Climate variability and weather extremes 
• Australia’s reliance on data from the global tropical moored buoy array is noted, with concern 

expressed about degradation of data returns from the tropical Pacific (TAO/Triton) array, and 
challenges in completing and maintaining the tropical Indian Ocean (RAMA) array.  However it is 
not recommended that IMOS become directly involved in these issues, noting that Australia 
simply does not have the research vessel capacity required to make a direct contribution to 
maintaining the tropical arrays. 

• A surface flux mooring in low latitudes (e.g. 150S, 1150E) remains a high priority. 
 
3. Major boundary currents and inter-basin flows 
• Redeploying the EAC deepwater mooring array is recognised as a very high priority across the 

Bluewater & Climate and east coast Nodes (QIMOS, NSW-IMOS, TasIMOS).  Analysis of data from 
the initial 18 month deployment indicates that the deepest mooring is required, and that the 
shelf is also likely to be important.  Two of the deep moorings on the slope were quite close 
together, though 1,000 metres different in depth, and it appears there may be some redundancy 
in this part of the array.  We will look at whether the SEQ shelf moorings can be re-included in 
the deployment at the expense of one of the slope moorings on a cost neutral basis.  

• Maintaining the ITF array is also recognised as vital. 
• The next highest priority, when possible, would be doing full depth transport of the Leeuwin 

Current (e.g. by extending the Two Rocks shelf array to the deep). 

http://www.scor-int.org/Working_Groups/wg142.htm
http://www.scor-int.org/Working_Groups/wg142.htm


• The Tasman Outflow is constrained by the XBT network, so is a lower priority on that basis. 
• IMOS should design and test a strategy for boundary current monitoring using gliders.  We will 

investigate whether spare Seaglider capacity could be deployed in the EAC when the deepwater 
moorings are redeployed in July 2015 (subject to MNF approval on the RV Investigator voyage 
schedule). 

 
4. Continental shelf and coastal processes 
• Demand for more shelf coastal moorings across all regional Nodes is incessant, and it would 

require an implausibly large level of additional investment to implement all aspirations. 
• Cessation of State Government co-investment in both Queensland and Western Australia has 

created some acute issues in these regions, noting that the QIMOS and WAIMOS Nodes cover 
70% of Australia’s coast and shelf which delivers massive economic wealth to the nation. 

• In QIMOS, cessation of $1M pa cash co-investment by Queensland State Government in June 
2013 ($6M total) precipitated a thinning of the shelf mooring array and wireless sensor network, 
with no ongoing in situ observations north of 140S.  IMOS is engaging in ongoing discussions 
about an eReefs observing strategy and a GBR Integrated Monitoring Framework with a view to 
seeing whether a more adequate shelf/coastal observing system can be implemented through 
partnership. 

• In WAIMOS, cessation of $2M pa cash co-investment by Western Australian Government in June 
2014 ($6M in total) precipitated removal of Pilbara moorings (and glider transects) and 
reduction of Kimberley moorings (and glider transects) to a single mooring site.  IMOS is 
engaging in ongoing discussions about a Blueprint for WA marine science with a view to seeing 
whether a more adequate shelf/coastal observing system can be implemented through 
partnership. 

• The Australian Government’s emerging Northern Australia Strategy should be monitored as a 
potential opportunity.  IMOS should also be open to leveraging other infrastructure in this vast 
and remote region, including infrastructure maintained by AMSA (the maritime safety authority), 
fishing vessels in the Gulf of Carpentaria, undersea fibre optic cable being laid between Darwin 
and Port Hedland as part of the Ichthys project etc. 

• Demand for more Slocum glider operations on the shelf is also strong.  Growth in this area is 
more plausible, particularly if we can get industry and others to sponsor new glider acquisitions 
which could be added into the national fleet on a cost effective basis. 

• Transitioning coastal moorings to real time data acquisition requires ongoing consideration.  The 
motivation for making this additional investment needs to be carefully considered.  NRT data 
from the Darwin NRS is being very extensively used by a broad stakeholder base, whereas NRT 
data from the Maria Island NRS appears to have little use other than ensuring that the sensors 
are continuing to record data.  Investment in NRT data delivery needs to be more targeted in the 
future. 

• Improving high frequency radar coverage also requires ongoing consideration. 
 
5. Ecosystem responses 
• Extracting more value from satellite ocean colour is a strong theme, including phytoplankton 

species composition and primary productivity. 
• Related cal/val requirements for ocean colour will need to be carefully considered. 



• It has been noted that the current IMOS observing program is targeted at net community 
production rather than primary productivity per se.  Establishing rates of primary and secondary 
productivity will require fluorometry, stable/radioactive isotopes, and biochemical studies. We 
need to think carefully about where process studies are required, and where sustained 
observing is required. 

• A lot of emphasis is being placed on bio-Argo.  This is a global effort, and IMOS should pay close 
attention to planned activities in the Indian Ocean (small scale) and Southern Ocean (much 
larger scale).  Managing the data streams from bio-Argo is likely to require significant resources 
and attention at the international level, and IMOS should not be naïve about this. 

• There is a push for use of wave gliders for BGC, bioacoustics etc.  It will be important for IMOS to 
stay focused on the science questions to be answered, and not be seduced by the capabilities of 
new platforms. 

• The (acoustic) animal tagging program needs to push towards a lower cost approach for 
recovery of data from receivers. 

• In general, the ecosystem responses sections of the Node chapters do not appear to have 
progressed a long way over the last four or five years.  This is a very challenging area, and IMOS 
has arguably been on a leading edge in recent years.  However international momentum is 
building, including through the GOOS BGC and Biology & Ecosystems panels, the SOOS 
ecosystem EOV project etc.  IMOS will need to engage strongly with these efforts in order to stay 
relevant, and has an opportunity to embrace Australian science leaders prominent in these 
global initiatives. 

 
Research “pull’ on existing Facilities 
 
Objective assessment of the science return being generated from the existing IMOS observing 
program is an important input to future science and implementation planning.  Research “pull” on 
existing Facilities was discussed based on analysis of current IMOS investment by Facility by Node, 
and analysis of recorded uptake and use by Facility by Node.   
 
Key points to note are as follows: 
• Providing an analysis of investment by Facility by Node continues to be a revelation to the Node 

community.  It seems to be difficult for some to recognise the value of investments made 
remotely, and to take responsibility for extracting maximum value from these investments 
within the Node.  It is hoped that discussion at the 27 August Steering Committee meeting 
helped to encourage a clearer focus on this issue going forward. 

• The Regional Nodes have a heavy reliance on shelf/coastal moorings (~50% of investment). 
• Bringing together figures on relative investment and on uptake and use highlights some 

significant issues for consideration.  For example, 30% of investment in the SAIMOS Node is 
going into gliders, radar, yet there is no recorded uptake and use of this data within the Node.  
About 13% of QIMOS investment is going into the wireless sensor network whereas NRT 
mooring and glider work seems to be much higher priority. 

• In general, priorities in the acoustic animal tagging area continue to be more driven by the 
Facility than by Nodes. 



• The Nodes expressed some level of collective surprise about the amount of IMOS investment in 
the Satellite Remote Sensing Facility.  There was less surprise when all of the components were 
explained.  However it is fair to say that the value of IMOS investment in national scale 
processing and product delivery continues to be questioned by some, and this work needs to 
have champions in the Node community if it is to continue to attract IMOS investment.  It is 
being used, for example in production of the eReefs marine water quality dashboard, but it 
seems difficult to have the IMOS contribution recognised. 
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