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Dr Peter Dexter

Co-president of JCOMM

Ocean Services Section, Climate and Ocean Services Branch, Bureau of Meteorology
GPO Box 1289, Melbourne VIC 3001, Australia

Tel: + 61(0)3 9669 4870; Fax: +61(0)3 9669 4725

Mobile: +61(0)417 353 459, Email: p.dexter@bom.gov.au

General remarks on the progress of the IMOS implementation.
Seems to be progressing reasonably well.
= Usefulness of the IMOS data streams to your organisation.

There are several ways in which the IMOS data streams have been or are expected to be useful to
the Bureau.

1) Operational products: Several of the IMOS data streams are already being ingested into our
real-time analysis and forecast products. In particular the observations from ARGO floats are
essential for our ocean prediction system. The benefits from IMOS are flowing to the operational
systems as improved real-time data streams. The number of ARGO observations has increased
and the SST data are now flowing through. There has been about a 60% increase in
(TRACKOB) SST data which are mainly coming from the Southern Surveyor and the Rottnest Is
ferry. IMOS funds the profiling floats previously purchased by CSIRO for Argo Australia, and
also pays all communications charges previously paid by the Bureau. The Bureau's float
contribution to Argo Australia is still funded from ARP. However, payment of the
communications costs is a significant saving to the Bureau.

The XBT sampling line, X1 from NW Australia to Sunda Strait, is sampled on a weekly basis.
These data are provided to IMOS via CMAR, with whom the Bureau exchanges our annual XBT
datasets.

Most AVOF ships fitted with a Ship AWS will, as part of IMOS, be equipped with a hull-
mounted temperature sensor to provide high resolution SST to support the GHRSST (Global
High Resolution Sea Surface Temperature) project. The benefit for Bureau is more accurate SST
over the engine intake temperatures which are known to show a small bias. New near-real-time
SST analysis products have been developed using IMOS data streams — both remotely sensed
satellite data and in situ data from the Marine National Facility, Southern Surveyor.

IMOS has allowed the Bureau to obtain resources to reprocess the archive of SST data (to be
undertaken over the next year or so). This allows it to make the data available to internal (and
external) researchers. CAWCR have developed regional and global SST analyses with improved
resolution (1/12° and 1/4°), which are currently used as boundary conditions for NWP and reality
checks for OceanMaps.
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Potentially, the regional analysis may be upgraded to ~2km resolution for city/local forecasts
(particularly Melbourne: Port Phillip Bay). The systems developed to allow reprocessing can be
also used to reprocess other NOAA derived products (NDVI etc).

The meteorological instrument onboard the AVOF ships, Southern Surveyor and possibly also
Aurora Australia, will be upgraded to SAMOS specifications. The benefit of this is regular
automated reporting, which has just started, as this ship has been a very poor manually reporting
ship in the past.

2) Model verification: Although the observations are not yet available, we anticipate that the HF
radar data will be useful for verification of sea-state forecasts in shallow regions. This data
stream may also be of use for the verification of ocean current forecasts.

We also anticipate that air-sea flux data from the Southern Ocean Flux Station will be able to be
used for verification of air-sea fluxes from the Bureau’s NWP and climate models over ocean, in
an area that has very sparse data coverage.

3) Research: The potential for the new daily high-resolution global SST analysis product to be
used as boundary conditions for the NWP model is being investigated. Previously, only a weekly
SST analysis had been used.

= How you see IMOS could be enhanced in the future to be more relevant to your
organisation.

One type of observation that has been mostly missing from IMOS to date is observations of
surface waves. The current publicly available network of wave observations around the
Australian coastline is very sparse in some regions, in particular Victoria, Tasmania, South
Australia and Western Australia. The inclusion of further wave observing buoys, in particular,
those that measure the full directional wave spectrum would be of great benefit to the Bureau for
verification of its marine forecast products. In addition, long-term measurements of surface
waves are important for studies relating to climate change and coastal impacts.

A potential enhancement that is related to the expansion of the wave observing network is access
to the existing wave data. The existing network of wave buoys is owned, operated and
maintained by disparate organisations and each organisation archives and distributes its data
independently. There is no consolidated archive of publicly available data. Providing the means
for researchers to access a consolidated data archive of surface wave observations would be of
benefit to numerous groups, including the Bureau.

Another observation type that could be included, and would be of benefit to the Bureau is “skin”
SST, which is more useful for NWP boundary conditions than the currently used “foundation”
SST.

Further observation types that could be included and would be relevant to the Bureau are sea
surface salinity, ocean colour and solar radiation over the ocean.

1 BOM Dexter 27Nov08.doc Page 2 of 3
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Several of the existing in situ observations that are being developed within IMOS could be
enhanced by increasing their geographical coverage. In particular, there is potential to expand the
geographical coverage of the real-time in situ SST and air-sea fluxes from ships by including
more ships in the project.

The Bureau is deploying and maintaining a network of deep-ocean moorings (tsunameters) for
the purpose of tsunami forecast and warning. These moorings are currently completely
independent of any other deep ocean observing system. The potential to integrate the tsunameter
network with other deep ocean observing systems could be investigated and could provide
significant advantage to both IMOS and the Bureau.

Other potential extensions of IMOS include:
- Sea Ice extent for the Southern Ocean
- GEO hourly SST for high temporal resolution skin SST (MTSAT, Korean GEO) — short
term weather prediction
Inclusion of additional PO platforms
- Validation of skin SST — deployment of radiometers on ships
Satellite salinity data (SMOS) — initially 100km, may be improved (validated via next-
gen argo floats) — impact for OceanMaps/BlueLink
- Ocean colour would also be useful for OceanMaps/BlueLink

Finally, the observational data streams that have already commenced as a component of IMOS
need to be supported and maintained, particularly those observations that are being incorporated
into the Bureau’s real-time analysis and forecast products.

= Anticipated major benefits your organisation expects to gain from the IMOS
infrastructure.

On the assumption that the existing observational data streams are maintained, the Bureau
expects that, as discussed above, there will be continued enhancement of the Bureau’s
operational products, and further development of model verification activities.

= Any other general comments you may have.

In order to ensure that the IMOS observing network a) continues to contribute to Bureau’s
operational systems b) continues to provide value to the Bureau’s services, and c) that there is
uptake of IMOS products by the research community, there is a need to ensure that the IMOS
observing system is put on a secure footing in terms of ongoing maintenance and support. We
suggest that an operational organisation needs to be a) tasked with this activity and b) provided
with the resources to do so.
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Marine and Atmospheric Research
Hobart Laboratories: Castray Esplanade
GPO Box 1538 Hobart TAS 7001 Australia
Telephone+61 3 6232 5222 « Facsimile: +61 3 6232 5000 « ABN 41 687 119 2

Ms Jo Neilson

IMOS Executive Officer
University of Tasmania
Private Bag 110
Hobart TAS 7001

26 November 2008

Dear Jo,

CSIRO is pleased to provide the following submission to the IMOS Mid-Term Review. The
submission is structured under the key areas identified in your request for submissions.

1. General remarks on the progress of the IMOS implementation

Overall, it has been very encouraging to see the various facilities get up and running, with
instruments going into the water and data beginning to flow.

Progress to date does reflect the relative maturity of various observing technologies being
deployed. For example, the ARGO and SOOP Facilities have progressed well, whereas the
more experimental SOTS and ANFOG Facilities have experienced challenges. Clearly the
cost/benefit of continuing to invest in experimental areas will need to be monitored over time.
The plan for the ANMN Facility appears to have been very ambitious, and warrants review.
Progress to date in the Coastal Ecosystems Facilities (FAIMMS, ATTAMS, and AUV) appears
to be quite impressive, though the ability of the science community to capitalise on these
developments is heavily dependent on the success of the Regional Nodes. In our view,
progress in the Nodes has been rather patchy. GBROOS is leading the way, whereas
SEAMOS and WAIMOS are clearly experiencing some difficulty in establishing uptake and
impact.

The importance of eMIl to the success of IMOS cannot be understated, and the need for this
facility to enable rapid and easy distribution of data from the other Facilities, and to enable
integration of data streams within the Nodes, is now becoming critical.

2. Usefulness of the IMOS data-streams to your organisation

To date, Bluewater data-streams have been the most useful to CSIRO. For example, the data
streams that CSIRO is receiving from IMOS-supplied Argo floats are critical to our ability to
monitor the Southern Ocean in particular. These floats are also being used in near real time
as input to the Blue Link real-time ocean prediction model, whose output is being used
operationally by the BOM and the Australian Navy.

We expect the usefulness of IMOS data-streams to increase dramatically in the short to
medium term, noting the above comments about effectiveness of Regional Nodes and delivery
by eMiIl.

Aspendale Laboratories: 107-121 Station Street, Private Bag 1, Aspendale VIC 3195 Telephone +61 3 9239 4400 Fax +61 3 9239 4444
Canberra Laboratories: Clunies Ross Drive, GPO Box 3023, Canberra ACT 2601 Telephone +61 2 6246 5899 Fax +61 2 6246 5560
Cleveland Laboratories: 233 Middle Street, PO Box 120, Cleveland QLD 4163 Telephone +61 7 3826 7200 Fax +61 7 3826 7222
Floreat Laboratories: Underwood Avenue, Private Bag 5, Wembley WA 6014 Telephone +61 8 9333 6000 Fax +61 8 9333 6555

Australian Science, Australia’s Future WwWw.csiro.au
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3. How you see IMOS could be enhanced in the future to be more relevant to your
organisation

Opportunities for enhancement in the Regional Nodes and eMIl are noted above.

Perhaps another opportunity is to consider establishment of Regional Nodes in areas that are
not currently well-serviced by IMOS. A Regional Node in southern-temperate waters around
Tasmania has the potential to positively impact our ability to plan large field monitoring sites in
a more coordinated fashion, enabling the science community to get much more “bang for
buck”. There may also be an opportunity in Northern Australia.

4. Anticipated major benefits your organisation expects to gain from the IMOS
infrastructure

As we obtain information from the gliders and mooring arrays we will be able to monitor
boundary currents in ways that have not been possible to date. Also, the oxygen data from
the Argo floats will soon provide a new insight into seasonal patterns of mixed layer processes
and subduction in the Southern Ocean. These are areas of promise whose potential we can
now only imagine. Typically, when new data types such as these emerge, we learn things that
weren't predicted, and we are anticipating significant benefits to emerge accordingly.

5. Any other general comments you may have.

The IMOS-provided infrastructure is filling large holes in Australia’s instrumentation needs for
observing and understanding the ocean. Australia is a marine nation, and more than for most
countries, our climate is affected by interaction between the atmosphere and ocean, in the
oceans that surround our continent.

Having identified the nation’s need of infrastructure of this type, it is pleasing to see it now
filling some of those needs. The next steps we see as important are (i) continuing the roll-out
of the existing IMOS-funded equipment, (ii) using the data from this instrumentation for
research and operational purposes, (iii) ensuring that the data are all well distributed via eMl|,
(iv) better coordinating deployments through strengthening of the existing Regional Nodes, and
establishment of a new node in southern-temperate waters around Tasmania, and possibly in
Northern Australia, and (v) ensuring the IMOS funding continues and increases into the future.

Please do not hesitate to contact me if you wish to discuss further.

Regards,

o —

Tim Moltmann
CMAR, Deputy Chief

Australian Science, Australia’s Future Www.csiro.au
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d. ocean data management. This is a vitally important component of IMOS. The
harmonisation of eMII with the Australian Ocean Data Network (AODN), and
simplified access to all IMOS and AODN data through a common portal, will
enhance DOM’s capacity to support Defence’s maritime activities, as well as
improving access from the wider marine community to Defence-held data.

-

3. DOM Links to IMOS. Whilst not a formal partner to IMOS, DOM contributes both
directly and indirectly to several nodes. The main areas of interaction between DOM staff and
IMOS are through eMII and South East Australian Marine Observing System (SEAMOS). DOM
staff also participate in Argo Australia, the National Ship of Opportunity Coordination Panel and
the Satellite Remote Sensing node, and coordinate the contribution of up to 2,500 XBTs to the
SOOP program annually. RAN ships have been used on several occasions to launch Argo floats.
The eMII's development (with BlueNet) of the Metadata Entry and Search Tool (MEST), and
associated visualisation functionality, is expected to offer substantial benefits to the AODC Joint
Facility’s efforts to establish a shared data management framework. This will help attain the goal
of accessing a range of Commonwealth-held marine data through a common portal, with advanced
search functionality and with inbuilt data visualisation. A BlueNet developer, Mr Andrew Walsh,
has been hosted in the DOM for some time. In the second area of interaction, namely SEAMOS,
effort to date has consisted of putting observational systems in the water, and access to data is yet
to be achieved. SEAMOS has been highly effective in communicating with DOM staff and other
stakeholders, through attendance at periodic seminars at SIMS in Chowder Bay.

4. General remarks on IMOS implementation. Discovery of, and access to, IMOS data is a
key to success. It appears, however, that the IMOS nodes are developing faster than the data
management infrastructure which will enable this access to be achieved. There is no stable version
of the MEST available, and plans for development of the data viewer are unclear. Sustainment of
the system, once it 1s in place, is another potentially weak area. In order to address these perceived
shortcomings, it is suggested that the establishment of a prototype portal, with sample data from
each of the nodes, be a priority in the short-term. This should enable rapid progress to be made, by
promoting liaison between eMII and data users. Sustainment of the system could be addressed
through engagement with the DEWHA-led National Environmental Information System (NEIS)
initiative, which could potentially identify an existing institution to take on system sustainment,
whilst setting up appropriate funding.

5. Usefulness of IMOS data streams. Paragraph 2 (above) outlines the RAN applications of
IMOS data. These applications are guided by the Australian Defence Force’s (ADF) doctrine of
‘Rapid Environmental Assessment’ (REA), which seeks to characterise the physical environment
in an area of operations, in order to exploit the prevailing and expected conditions. Increasing
computing power, and more skilful model formulations, have enabled these physical
characterisations to be achieved at spatial and temporal resolutions which resolve features which
impact military operations. The assimilation of IMOS data streams into models set up over limited
domains (say, 100km x 100km), and the use of such data for verification, are expected to be of
value to the DOM, once available.

6. IMOS future enhancements. IMOS could extend the benefits delivered by achieving
interoperability with equivalent systems in other countries, either through bilateral dialogue or
through international mechanisms. Engagement between eMII and the IODE’s Ocean Data Portal
will enable IMOS to achieve its intended status as the Australian node of GOOS. A standards-
based approach to data management is critical to this aspect of IMOS. Interoperability could also
be enhanced through collaboration between eMII and the Marine and Climate Data Discovery and
Access Project (MACDDARP), another NCRIS project, which would result in the integration of
marine and climate datasets from research institutions.

20f3
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7. Major benefits from IMOS. The main benefits to the RAN of IMOS have been described
in paragraphs 2 and 5 above. An additional benefit is the promotion of interaction between the
research and development community and organisations, such as the DOM, whose principal focus
is on the application of emerging science and technology. A practical example of this interaction
might be the provision of access to DOM capabilities in ocean modelling for use by a postgraduate
student, which could offer benefits to both parties.

8. Other _general comments. The above paragraphs outline the RAN’s interaction with IMOS,
which to date offers much promise for the future. If one area were to be emphasised, it would be
the importance of developing and sustaining a data management infrastructure, encompassing data
discovery, evaluation, visualisation and delivery. To this end, the early deployment of a prototype
portal, through which sample data from each node is available, is proposed as a priority. I look
forward to continuing participation in this important project, and would be keen to assist with user
testing of any prototype portal that might be developed.

Tows ww%

Gobo Wen dhagiin

R. H. WOODHAM

Commander, RAN

Director of Oceanography and Meteorology

Royal Australian Navy Hydrographic, Meteorological
and Oceanographic Force Element Group

Tel: (02) 9359 3140
Email: Robert. Woodham@defence.gov.au

21 November 08
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The Australian Integrated Marine Observing System (IMOS)
Mid-Term Review

Submission of: The ARC Research Network on Intelligent Sensors, Sensor Networks and
Information Processing
Convenor: A/Prof M. Palaniswami, University of Melbourne - palani@unimelb.edu.au

As a member organisation for IMOS — Great Barrier Reef Ocean Observing System
(GBROOS), our group is satisfied with the progress of the IMOS implementation. Importantly,
GBROOS provides critical high level infrastructure that forms part of a complete sensor
network capability in various locations throughout the Great Barrier Reef. In a hierarchical
context, this enables ISSNIP to develop and deploy heterogeneous sensors at the lower
levels to bring about the high spatial resolution capabilities that only sensor networks are able
to achieve. The complete sensor network hierarchy will then enable the manageable
collection and processing of this data while maintaining network operability. This critical
infrastructure will provide a platform to evaluate in the real world the sensor network
developments being undertaken within the ISSNIP framework. Importantly, it is these
technological developments that will realise the full potential of the IMOS framework in
delivering meaningful data to the relevant interdisciplinary research groups participating in this
project, from the sensor networks researchers through to the marine biologists.

Enhancements to IMOS relevant to our organisation would simply include the ongoing
deployment of further lower-mid level sensor network hardware at higher spatial resolutions,
reflecting continuing developments of the sensing technology and sensor communications,
respectively. Such developments are occurring in both hardware and software. Related
enhancements to GBROOS simply reflect the growing capabilities of this research field and
the subsequent need for the opportunity to robustly test such developments, rather than rely
on a static deployment. As such, extensions to GBROOS should thus be based on continuing
developments rather than necessarily replication of the initial designs.

The major benefits to ISSNIP from the IMOS infrastructure are the ability to readily deploy
and test sensor networks developments being made within ISSNIP, in perhaps one of the
harshest test environments. Such a proving ground ensures the robustness of the
technological achievements, while also providing valuable profile for the effectiveness and
applicability of ISSNIP enabled research outcomes.

We look forward to the continued development of the IMOS-GBROOS and the valuable
research and collaboration opportunities that it provides. It has already proved to be very
useful resource in leveraging greater research capacity throughout the organisation with the
generation of new research projects to both support and utilise the IMOS infrastructure. A
number of international research linkages through the ISSNIP framework have been
established in support of this work, already having seen collaborative meetings, workshops
and site visits taken place.
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From: Andrew Rohl [ceo@ivec.org]

Sent: Thursday, 27 November 2008 1:39 AM
To: Jo.Neilson@imos.org.au

Subject: Re: IMOS Mid-Term Review

Dear Gary

Here are some thoughts from the iVEC perspective. Please note that these are from the
perspective of being a provider of advanced computing services to WA researchers.

IVEC is delivering services to the marine community in WA that use the national services
and standards developed through IMOS and previous DEST funded projects.

*  General remarks on the progress of the IMOS implementation.

Progress in the Implementation of eMlII, which will provide a single integrative
framework for data and information management that will allow discovery and access of
the IMOS data, has been slower than anticipated. iIVEC is very keen to become a node of
the AODN and thus an integral part of the distributed data storage and discovery network
that eMI1 will utilise and has been ready for over a year to deliver relevant IMOS data but
has been unable to do so due to IMOS/AODC-JF related delays. This slower than
anticipated progress appears to have been both due to the difficulty in finding a suitable
eMII director and the difficulty in morphing the AODC-JF into the AODN. The
appointment of Dr Roger Proctor as the eMII director has resulted in clear progress in the
eMII project. The AODN is still yet to have formed and iVEC urges IMOS to do all it
can to bring a functional AODN to fruition as fast as possible.

»  Usefulness of the IMOS datastreams to your organisation.
n/a as iVEC hopes to deliver a subset of the IMOS datastreams.

. How you see IMOS could be enhanced in the future to be more relevant to your
organisation.

eMII is tasked with looking after the IMOS generated data. Much of the marine data
generated in WA is not IMOS related but is of interest to the Australian marine science
community and iVEC would hope to see the support for IMOS data products extended to
the wider marine community.

»  Anticipated major benefits your organisation expects to gain from the IMOS
infrastructure.

iIVEC has committed to store and make discoverable all the data generated from WAMSI
(the WA Marine Science Institution) in a way consistent with national standards. As such
this activity is very dependent on IMOS as we use the MEST to store all metadata
associated with these datasets and are teaming with the Australian Research
Collaboration Service (ARCS) to deliver the datasets using standard mechanisms such as
OPeNDAP. In addition we are involved in the IMOS AO- DAAC project. iVEC has
mirrored the entire MODIS Australasia dataset from NASA (about 16 TB) and is making
this dataset available nationally. In addition iVEC Facilities are being used to process this
data to produce derived datasets such as sea surface temperature.
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Other IMOS centres are deriving other datasets that WA researchers need access to, so
this project illustrates very well the symbiotic relationship between IMOS and iVEC.

*  Any other general comments you may have.

IVEC has teamed with WAMSI and Curtin University to employ a fulltime Marine
Information Officer, Luke Edwards, to actively engage with Marine Researchers to put
their datasets and associated metadata online. One measure of the success of this position
is the number of metadata entries in the MEST hosted at iVEC - 736 entries with 652
publicly available (http://mest.ivec.org/geonetwork/). We believe that the work that Luke
has done has greatly enhanced the external perception of iVEC, WAMSI and IMOS and
believe that such a position should be funded into the future and would like to explore
funding possibilities with both IMOS and ANDS (the Australian National Data Service).

Professor Andrew Rohl

CEO

IVEC, 'The hub of advanced computing in Western Australia’
26 Dick Perry Avenue, Technology Park

Kensington WA 6151

Australia

Phone: +61 8 6436 8831
Fax: +61 8 6436 8555
Email: ceo@ivec.org
WWW: http://www.ivec.org
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Department of Climate Change Submission to IMOS Mid-Term Review

The National draft Framework for Climate Change Science prepared by the Department of
Climate Change ( http://www.climatechange.gov.au/science/publications/draft-
framework.html), identifies long-term, consistent records of the behaviour of the climate
system (atmosphere, land surface, ocean, the marine and terrestrial biospheres and the
cryosphere) as a capability building priority. Climate system observations underpin climate
change detection and attribution, provide vital information with which to test models, and
support the development of the adaptation and mitigation responses. The data streams
provided by IMOS are central to this effort.

Some of the greatest uncertainties in climate change science involve Southern Ocean
processes, however the future of observing infrastructure in the Southern Ocean is uncertain.

A national approach is required to bring to an end the current fragmented funding model
which underpins IMOS.

There is a clear case for NCRIS/IMOS to provide funding for the development, provision and
maintenance of IMOS infrastructure and the resulting data stream, which is critical to
underpin national climate change science.

Key issues

. Strengthen focus on the collection of long term and high precision key data time
series that will assist in monitoring the rate and attribution of change.

—  There is a tension between the need to maintain observation infrastructure for
long-term records against the conflicting science push to move infrastructure
for short term process studies. Resources should be made available to relieve
this tension, providing for the maintenance of long term observations and
allowing priority process studies to proceed.

. Continue to pursue data in support of the critical issues of monitoring ocean carbon
uptake and acidification, despite the technological challenges.

. Develop and fund strategies to deal with identified gaps, with deep ocean change
(significant heat and carbon storage) and the major boundary currents.

. There is a continued need for high quality and robust data infrastructure to
maximise the availability of these data sets to the science community.

. Coordinate with the developing Terrestrial Ecosystem Research Network regarding
carbon, water and data infrastructure.

. Australia’s single blue water research vessel is due for decommissioning in 2011. A
timely decision on future investment in the replacement platform is critical for the
continued support and delivery of IMOS and the broader blue water research
agenda.

Anthony Swirepik
Assistant Director, Science and Adaptation Capacity Team
Department of Climate Change

Computer Associates House, 10 National Circuit, Barton ACT 2600
GPO Box 854 Canberra ACT 2601

Ph: 02 6274 1075 M:0448 440 249
www.climatechange.gov.au
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From: Hedge, Paul [Paul.Hedge@environment.gov.au]
Sent: Thursday, 27 November 2008 4:34 PM
To: Jo.Neilson@imos.org.au

Subject: FW: IMOS Mid-Term Review [SEC=UNCLASSIFIED]
Hi Jo

Please find below the DEWHA response to the IMOS Mid-Term Review. Apologies for the late
response.

Regards, Paul

MICS Response

Progress of IMOS in general

e Overall DEWHA is pleased with how IMOS is developing. The Marine
Information Infrastructure (eMll) is a critical element of IMOS but this has been
slow to develop.

Usefulness of the IMOS data streams to DEWHA

e The Integrated Marine Observing System is an important scientific initiative
funded under the National Collaborative Research Infrastructure Strategy. If
developed to its full potential, IMOS will significantly improve the Australian
Government’s capacity to understand and report on the health and productivity of
Australia’s marine estate.

e IMOS is currently a science driven program focused on measurement of different
physical components of the marine environment; some near-shore in State
waters and some elements in deep waters . It will assist DEWHA to gain a
better understanding of the Commonwealth Marine Area.

How IMOS could be enhanced in the future to be more relevant to DEWHA

e There is a need for greater clarity about how government department
research/monitoring priorities (i.e. national priorities) are considered in setting
IMOS data priorities. This information does not appear to be available on the
website.

¢ The national importance of the IMOS initiative could be better understood if
marine data users had access to a summary list of marine data targets (i.e. the
data that IMOS will generate) when agreed. This information is does not appear
to be available on the website.

¢ Inthe future, if IMOS was to expand, DEWHA would like to see its coverage
expand both in terms of what is measured i.e. we would like to see more
biological monitoring that can be used as input into understanding the condition
of the marine environment, as well as extending the geographic coverage (it
currently only has a limited number of sites that are monitored).

10 DEWHA Hedge 27Nov08.doc Page 1 of 2
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Anticipated major benefits DEWHA expects to gain from IMOS infrastructure

e The Department is developing a methodology and framework to monitor and
report on ecosystem condition over time in the Commonwealth Marine Area. In
this context, IMOS is clearly a useful initiative for provision of relevant marine
data.

From: Glasser, Brooke

Sent: Thursday, 6 November 2008 12:17 PM

To: Jackson, Steve

Cc: Haddock, Amelia

Subject: FW: IMOS Mid-Term Review [SEC=UNCLASSIFIED]

Hello Steve,

Tania has asked if you could please provide a response to the email below.

Many thanks,
Brooke Glasser

Policy Analysis and Advice

Marine Division

Department of the Environment, Water, Heritage and the Arts
Ph: (02) 6274 1778

From: Jo Neilson [mailto:Jo.Neilson@imos.org.au]
Sent: Monday, 3 November 2008 3:33 PM

To: MACC Secretariat

Subject: IMOS Mid-Term Review

Attention: Tania Rishniw, Natural Resource Management Ministerial Council

10 DEWHA Hedge 27Nov08.doc Page 2 of 2
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;Ill(\)d g‘:‘;i‘;c o o Great Barrier Reef
s Bxecutive 0 teer Marine Park Authority
University of Tasmania
Private Bag 110
HOBART TAS 7001 CHAIRMAN

Dear Jo

In response to the email from Professor Gary Meyers of 3 November 2008, please find
following the Great Barrier Reef Marine Park Authority’s (GBRMPA) formal submission to
the mid-term review of the Australian Integrated Marine Observing System (IMOS). I
apologise for the late response.

General remarks on the progress of the IMOS implementation
The Great Barrier Reef component of IMOS (Great Barrier Reef Ocean Observing System:

GBROOS) started 12 months ago and the focus has been on deployment of equipment.
Consequently, it is too early to evaluate the usefulness of GBROOS data streams but here are
some general observations.

Usefulness of the IMOS datastreams to your organisation

The primary usefulness of GBROOS data streams to the GBRMPA will be through their use
by our research partners, particularly AIMS, BoM, CSIRO and NOAA (in the USA). These
partners already deliver a range of integrated products and services that provide important
information, primarily about water quality and climate change related matters, some of which
are already using data from GBROOS.

Anticipated major benefits your organisation expects to gain from the IMOS infrastructure

We anticipate that our research providers will be able to use data from the GBROOS to
enhance their research and monitoring programmes and improve the information that they
provide to us. In particular, we anticipate an improved understanding of fine-scale ocean
circulation, ocean temperature, risk of coral bleaching, and nutrient budgets. Smart, cost-
effective technology promises the potential of more coatinuous yet synoptic surveillance by
operational agencies, which is essential in dealing with a large complex area like the Great
Barrier Reef where unexpected change can still go unobserved for long while.

If you have any questions regarding the GBRMPA’s submission, please contact
Dr David Wachenfeld, Director, Science Coordination and Chief Scientist on
07 47500896 or via email “david.wachenfeld @ gbrmpa.gov.au”.

Yours sincerely

oot

Russell Reichelt

26 November 2008

268 Flinders Strest  Townsville +617 4750 0700 woeonone  info@gbrmpa.gov.au our great barrier reef
lets keep it great

PO Box 1379 Queensland 4810 + 617 4772 6093 Facsimi= www.gbrmpa.gov.au pwwvewTwvewwwes -y
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From: Kevin.Love@dse.vic.gov.au

Sent: Wednesday, 19 November 2008 10:03 AM
To: Jo.Neilson@imos.org.au

Cc: McGregor, Anthony

Subject: IMOS review

Thank you for the opportunity for DSE Victoria to comment on the IMOS mid term
review. We have no comments at this stage

However it would be desirable that the results of the review be presented to the Marine
and Coastal Committee which reports to the Natural Resource Management Ministerial
Council for its information and any relevant action.

I am copying this email to Anthony McGregor, at the MACC Secretariat so something
can be scheduled for a future meeting

K

NOTE: Jo Neilson spoke to Warren Geeves (phone 02 6274 2844) who manages the
MACC secretariat. IMOS is flagged to be on the agenda for their February 2009
meeting.

The Marine and Coastal Committee (MACC) advises the Natural Resources Management
Standing Committee and Ministerial Council on matters of national significance relating
to the conservation and ecologically sustainable development of marine and coastal
ecosystems and resources.
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From: Steve Blake [Steve.Blake@wamsi.org.au]

Sent: Wednesday, 5 November 2008 2:23 PM

To: Jo.Neilson@imos.org.au

Cc: Charitha Pattiaratchi; Peter Phillip Rogers; Gary.Meyers@imos.org.au

Subject: RE: IMOS Mid-Term Review
Jo,

Just a short response from WAMSI/ myself as requested.

. General remarks on the progress of the IMOS implementation

| think IMOS is progressing about as fast as can reasonably and pragmatically be undertaken,
noting the size of the task at hand [which is very large indeed]. Congratulations to all involved for
beginning to deliver on the original vision. | think it a bit unfair that IMOS is subject to a mid-term
review at this point in time when the majority of the instruments are not yet deployed and data
streams are not yet abundant. As an example, we met Dr Roger Proctor, the new EMII

Director, last week for the first time, recently arrived in Australia to establish eMll, but currently no
on-line public data delivery systems are in place so very hard to comment beyond, "it is good to
see that the data management side will now progress and that a national data

exchange interoperability model is being pursued".

. Usefulness of the IMOS datastreams to your organisation.

Too early to say. Once the data streams are available and are being utilised, | can offer to contact
all WAMSI Node Leaders to ascertain usage and usefulness. | will further check this with Node
Leaders at the forthcoming Operations Group meeting. | note that NRETA is up and running and
the Project team for WAMSI 3.2 are utilising that facility. Some of the test Glider deployment data
were available on line via UWA so people can begin to see the potential of the Glider
technologies in particular.

. How you see IMOS could be enhanced in the future to be more relevant to your

organisation.

More detailed integration with the science teams currently deployed on WAMSI projects and
future WAMSI projects. Instruments and science projects should ideally fully compliment one
another. As suggested to the IMOS Board recently, a consideration of a mooring deployment
array in the Kimberley/ Browse region would seem to be a worthwhile consideration for the future.
Ultimately it would be great to see the IMOS infrastructure extended into a full national
operational oceanographic observing system as per the much discussed AusGOOS. This would
require however, an ongoing commitment of resources to deliver an ongoing observing system. |
believe that there needs to be a particular emphasis put on measuring acidity in the oceans at
several national reference stations, as with predicted climate change impacts, this may well
become the future number one issue for marine ecosystem integrity.

. Anticipated major benefits your organisation expects to gain from the IMOS infrastructure.
Long term monitoring information. Establishment of baseline information. Contextual information
for more detailed process-based studies. We are very excited about the use of autonomous and
semi-autonomous systems for researching in remote locations in particular. More data available
and being utilised by marine researchers and the general public. This will help to increase the
understanding of the importnace of Australia's maritime estate.

. Any other general comments you may have.
Nil

Steve Blake
CEO - WAMSI
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Ron O"Dor, Ocean Tracking Network

Senior Scientist, Census of Marine Life, Consortium for Ocean Leadership, 4th
Floor, 1201 New York Ave. NW, Washington, DC 20005,

Tel 1-202-448-1233, Fax 1-202-332-9751, Email rodor@oceanleadership.org

My expertise for commenting on IMOS is primarily related to the AATAMS component based
on my personal experience as an animal tracker and role as Principal Investigator for the Canada-
based Ocean Tracking Network (OTN). However, | am also familiar with the over all issues of
ocean observing systems because the Consortium for Ocean Leadership holds management
contracts for both the Census of Marine Life (CoML) where | am a Senior Scientist and the NSF
Ocean Observing Initiative. As well, my former boss there went on to become the NOAA
Administrator with responsibility for its Integrated Ocean Observing System and kept me
informed on that front.

While | doubt that the entire IMOS system is as fully integrated and operational as it appears on
paper, it is in my opinion still the best in the world. Australia seems to have done a remarkable
job of mixing advanced technology and routine monitoring by coordinating its academic and
government scientists and pooling funding. The USA, Canada, Europe and Japan have a few
individual, local "observatories” with more advance capacity, but these isolated boutique sites do
not constitute observing systems capable of giving a dynamic picture of the ocean on a national
scale, and there is still only weak capacity for data integration.

Using AATAMS as an example, as pointed out in the report, the OTN has so far failed to meet its
commitments to AATAMS. Because Dalhousie University is providing some front money for
OTN, we will soon ship the promised equipment, but the mixed agency funding process in
Canada is a bit of a morass. The USA and Europe have also failed to date to mobilize a
significant fraction of the necessary multi-sector funding needed to create an operational system.
Although there is growing recognition that such systems are essential to understand and mitigate
the effects of global warming and related climate and ocean changes, aside from satellites and the
Argo Floats (which have their own problems) relatively few of the long-term observing
components of the Intergovernmental Oceanographic Commission's Global Ocean Observing
System are really operational. Australia and IMOS are to be congratulated for moving forward
with a cooperative spirit that has been slow to develop in the rest of the world.

AATAMS has been the leading new partner for OTN, and is the only partner that has delivered
on all of its promises. They are leading the way in data management and sharing and in
collaborative agreements. They are the largest component of the OTN except for the CoML
Pacific Ocean Shelf Tracking (POST) project in the USA and Canada that was the progenitor for
OTN. POST continues to expand both its infrastructure and partnerships and is finally publishing
high profile science results as well as delivering practical management information. | have not
yet seen published results from AATAMS, but am confident they will come soon. OTN Canada
was able to put in a single partial acoustic curtain on the East Coast over one-third of the
oceanographic long time-series Halifax Line this year. This curtain accidentally tracked salmon
tagged by four different agencies, two US and two Canadian, as well as collecting synchronous
physical data. Similar synergistic results will come soon to AATAMS and the rest of the IMOS
system. The whole is much greater than the sum of the parts when ocean data are shared.
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Australian Government

“  Bureau of Meteorology

Tasmania and Antarctica Regional Office

Bureau of Meteorology

GPO Box 727 Hobart Tas 7001 Australia
In reply please quote 45/31 20 November 2008

Dr Trevor Powell,

Chair, Integrated Marine Observing System (IMOS) Review Panel
IMOS Office,

University of Tasmania,

Private Bag 110,

HOBART, Tas, 7001.

(C/0 Ms Jo Neilson, jo.neilson@imos.org.au)

Dear Dr Powell,

2008 IMOS Mid-Term Review: the need for measured wave data

Thank you for the opportunity to make a submission to the IMOS Mid-Term
Review.

I contend that, in respect of objectively measured near-shore ocean wave data,
the IMOS needs strengthening, specifically by the deployment of near shore
“wave-rider” buoy infrastructure off Tasmania’s East Coast.

Please find attached brief points in support of this contention.

Yours sincerely,

J

F A,

Steve Pendlebury
Regional Director
Tasmania and Antarctica

Australia’s National Meteorological Service
Level 5, 111 Macquarie Street Hobart Tel 03 6221 2001 Fax 03 6221 2003 S.Pendlebury@bom.govau www.bom.gov.au ABN 92 637 533 532
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Attachment

The case for “wave-rider” buoy infrastructure off Tasmania’s
East Coast

Notes:

(a) the templates in the Terms of Reference (ToR) for the IMOS Review
Panel Terms of Reference! are followed here;

(b) however, it is noted that it assumed that the ToR requirement
“Demonstrated user community / meeting researcher needs” (sic)
should actually read “Demonstrated meeting user community /
researcher needs”.

(c) whilst Tasmania’s East Coast is mentioned here, the arguments made
are probably relevant to other jurisdictions, such as Victorian waters.

Part A — Assessment of facilities
“Demonstrated meeting user community / researcher needs”

In relation to the User Community, the Bureau of Meteorology has been
approached by the Tasmanian Seafood Industry to deploy a wave-rider buoy off
Tasmania’s East Coast so that real-time wave data may be obtained. The Bureau
can most likely fund the capital infrastructure for this, but not the on-going

consumables (circa $20K pa).

In relation to Researcher needs, there is a dearth of objectively measured wave
data which may be used, for example, to establish the wave height and direction

climatologies needed to asses risk factors associated with climate change.

In relation to Part A Outcomes (esp. “Are there any new facility requirements
consistent with IMOS aims (mainly an issue for post-2011 planning)? Dot point -
Diverse user groups, multiple applications (e.g. research, public services,
industry, policy, management), multiple products”) it is clear that the lack of
measured wave data from Tasmania’s East Coast inhibits any rational
assessment of climate change, such as that being attempted by the Climate

Futures for Tasmania project® . And so not only is Industry disadvantaged by the

1
(http://imos.org.au/fileadmin/user_upload/shared/IMOS%20General/Review_papers/TOR_IMOS_Review_.pdf

2
(http://www.acecrc.org.au/drawpage.cgi?pid=climate_futures)
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lack of real-time wave data that a public service such as the Bureau might
deliver, so too is the general public through lack of informed disaster mitigation

responses that research might deliver.

Part C - Issues to consider, leading toward IMOS beyond 2011

“ldentify what makes IMOS attractive (e.g. multiple users sharing costs)”

“What are future “homes” (possibly partnerships of federal and state
departments, agencies, universities) for sustainable facilities and developmental

facilities? “

“Recognise that sustained observations support both research and public service
(e.g. Argo supports climate change research and routine seasonal climate
prediction; data from the weather service supports climate research). Both
research agencies and public service agencies can support sustained

observations. “

I preface my remarks here by noting that while Part C has a focus beyond 2011,
the establishment of improved near-shore wave data off Tasmania’s East Coast
needs to occur before 2011, if for no other reason than to begin the process of

building a useful climate-change mitigating wave climatology.

Part C of the ToR has cost-sharing and partnerships as a premise. An East Coast
of Tasmania wave-rider buoy could be an exemplar of effecting this premise. As
mentioned, a leading Tasmanian Seafood Industry body has approached the
Bureau asking us to install a wave rider buoy off Tasmania's East Coast, and has
offered to contribute in-kind support such as ship time to deploy and retrieve
such a new device. It is likely that the Bureau could find the considerable capital
costs to purchase the equipment, but cannot commit to the more modest, but
on-going, running costs for communications, moorings, data quality control and
the like. And so the IMOS process might be an ideal vehicle for identifying a

partner who would meet these on-goings!
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From: Hemer, Mark (CMAR, Hobart)

Sent: Tuesday, 18 November 2008 2:36 PM
To: McDougall, Trevor (CMAR, Hobart)

Cc: Church, John (CMAR, Hobart)

Subject: IMOS mid-term review.

Dear Trevor,

Attached are my comments to be included in the CSIRO/CAWCR comments to the IMOS
mid-term review. These relate specifically to surface wave research, and have included some
comment from other CSIRO/CAWCR wave researchers (Diana Greenslade (CAWCR, BoM)
and Graham Symonds (CMAR Floreat)) However Diana has indicated she is coordinating
comment from the Bureau, and Graham had already submitted comments through the
WAIMOS avenue.

In addition to these comments in relation to wave observations, | also feel that some comment
should be made with regards to there not being a Tasmanian node, which has the effect of
inhibiting research in our local region.

You would be aware of the WERA HF radar proposal which was submitted in last years IMOS
call for infrastructure proposals, to deploy a WERA system off Tasmania's east coast to
measure surface currents and waves. The proposal was lead by Richard Coleman (UTas),
Stewart Frusher (TAFI) and I. While we received favourable feedback with regards to the
science of the proposal, the feedback was that such a proposal was unlikely to be funded
until:

1. there was a greater co-investment from local research groups

2. a Tasmanian node of IMOS was established.

| see these reasons as being almost the same, in that there has been minimal support for
IMOS infrastructure by local research organisations.

| feel a coordinated comment should be pulled together on the absence of a Tasmanian node,
including input from other CSIRO/CAWCR researchers. | understand John Parslow's group
also has interest in a Tasmanian IMOS node.

Kind regards,

Mark.

Dr. Mark Hemer

Sea Level Rise and Coasts,

Climate Change Research Group
http://www.cmar.csiro.au/sealevel

Centre for Australian Weather and Climate Research:

A partnership between CSIRO and the Bureau of Meteorology
CSIRO Marine and Atmospheric Research

Castray Esplanade, Hobart, Tas 7001

GPO Box 1538, Hobart, Tas 7001

p. +61 36232 5017 * f. +61 3 6232 5123
e. mark.hemer@csiro.au

16 CSIRO McDougall & Hemer 19Nov08.doc

Page 1


http://www.cmar.csiro.au/sealevel

CSIRO McDougall & Hemer 31 of 32

Comment for IMOS review.

Mark Hemer, Sea Level Rise and Coasts team, Climate Change Research Group.

Centre for Australian Weather and Climate Research: A partnership between CSIRO and the
Bureau of Meteorology.

CSIRO Marine and Atmospheric Research, Hobart.

Usefulness of the IMOS datastreams to your organisation.
Wave research with CSIRO/CAWCR

IMOS has largely ignored surface waves within its directives. There are several points by
which IMOS could be improved to assist surface ocean wave research, which contributes to
coastal vulnerability to climate change research, habitat characterisation research, and
operational forecasting research. IMOS datastreams are currently of minimal use for these
purposes.

Presently, only the ACORN facility of IMOS enables wave measurement, through deployment
of the WERA radar systems. Some reference to opportune non-directional wave
measurements from the National Mooring Network has been made.

Of the ACORN deployments, four of six are(?) designated to be WERA deployments. The
location of each of these deployments duplicates present waverider records and therefore do
not expand Australia’s monitoring network of surface wave observations.

The plan to shift the ACORN deployments after a relatively short time-span of a year or two
will not provide reliable long-term statistics of the wave climate, and will be too short to
support the determination of wave climatologies from nearby short term observations which
may be deployed by other researchers. Long-term monitoring must be carried out in order to
provide baseline data from which to determine robust wave statistics and to identify future
trends.

The IMOS Mooring network aims to measure surface winds at 1-2 m above the sea-surface.
At this level, the winds are likely to be shielded by waves. Thus, these records are not ideal
for verification of available wind products (models, satellites) in the Australian region.
Standard heights for measurement and reporting of marine surface winds are 10m above the
surface.

How you see IMOS could be enhanced in the future to be more relevant
to you organisation.

Wave research with CSIRO/CAWCR.

There are several ways in which IMOS could be enhanced in the future to support surface
ocean waves research.

1. Coordination of access to present network of waverider buoys.

Presently, long-term monitoring of surface ocean waves is largely undertaken by an un-
coordinated network of approximately 35 waverider buoys around Australia’s coasts. These
buoys are operated by the Bureau of Meteorology, Manly Hydraulics Laboratory NSW Dept.
Commerce, the Western Australia State Government Department of Planning and
Infrastructure, the Queensland State Government Environmental Protection Agency, and the
Melbourne Port Authority. Commercial offshore petroleum companies also operate long-term
monitoring of wave conditions at other sites.

Each of these organisations archives their wave data differently, archiving different variables
using different methods. The lack of standardisation between organisations leads to difficulty
comparing wave climatologies between buoy records from differing organisations.
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Each of these organisations has different policies to data availability. From some of these
organisations, data are made available to researchers only through the negotiation of time
consuming MoUs.

Those organisations that provide publicly available data should be encouraged to contribute
to a consolidated archive with access via the internet.

An optimum way for IMOS to support CSIRO/CAWCR surface ocean waves research, would
be to centralise waverider data archives and standardise processing procedures. eMarine has
the aim of providing similar capability to other datastreams.

2. Expansion of the wave observing network.

There are significant data and geographic gaps in the available wave data network.
Directional wave data is especially sparse, particularly along the southern Australian margin,
the east Tasmanian coast, along the NW Shelf and Kimberley coasts, WA, and data offshore
of the Great Barrier Reef. For example, recent research suggests important directional wave
response to climate change, which may explain particular coastal response along the
Southern and Western Australia margin, which present observational data is unable to
resolve.

IMOS could be enhanced in the future by including wave measuring infrastructure within their
facilities. Geographic gaps in the existing network of waverider buoys should be priority
locations for wave measurements to be made (those locations listed above). Wave
measurements should include directional wave spectra. Possible infrastructure include
Datawell directional waverider buoys, Nortek AWAC (acoustic wave and current profiler) or
considerable expansion of the WERA HF radar network. Each of these systems have their
pros/cons which should be considered in an IMOS context.

The present network of waverider buoys lie in a range of water depths. Only a few of the
deeper buoys are suitable for verification of global wave model and altimeter products. The
shallower buoys, particularly along the Qld coast, have only local application due to
bathymetric influences. The deployment of both deep (>100m) and shallow directional buoys
at the same location would enable transformation of swell across the continental shelf and
into the near-shore region to be assessed. Possibility of coupling buoy data with WERA radar
data.

Anticipated major benefits your organisation expects to gain from the
IMOS infrastructure.

Wave research with CSIRO/CAWCR.

Wave measurements, if provided by IMOS infrastructure, would contribute to many research
programs within CSIRO/CAWCR including the coastal vulnerability to climate change
program, characterising marine habitats by studying relationships to physical variables which
impact upon them, wave energy resource assessment, and in developing operational wave
models for the Australian marine environment. Each of these research programs are in line
with the National Research Priority ‘An Environmentally Sustainable Australia’, and contribute
to a range of Government and Industry stakeholders.
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