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MEETING REPORT
(Secretariat note: All of the documents, presentations, and posters referenced in this report are
available on the IICWG website http://nsidc.org/noaa/iicwg/. Presentations and posters are in
alphabetic order by presenter.
Throughout this report, action items are indicated in line with the text to provide context. The
action items have been assembled in Appendix P where they are numbered for reference,
assigned to individuals responsible, and given deadlines.)

Introduction
The 18th meeting of the International Ice Charting Working Group (IICWG) was held in Hobart,
Australia during September 25-29, 2017. The meeting was hosted by the Antarctic Climate and
Ecosystems Cooperative Research Centre (ACE CRC) and the Antarctic Gateway Partnership.
Sixty-one attendees representing 37 organizations from 13 countries participated. The theme for
the meeting was “New technologies, big data, and the future of ice charting and forecasting”.
The organizing committee for the meeting was chaired by John Falkingham and included:
 Tony Worby (Antarctic Climate and Ecosystem Cooperative Research Centre)
 Dave Jackson (Canadian Ice Service)
 Neal Young (Antarctic Climate and Ecosystem Cooperative Research Centre)
 Keld Qvistgaard (Danish Meteorological Institute)
 Lisa Kelley (International Association of Antarctic Tour Operators)
 Murray Doyle (former Master of AURORA AUSTRALIS)
 Penny Wagner (Norwegian Ice Service)
 Scott Carpentier (Australian Bureau of Meteorology)
 Shanna Pitter (National Oceanographic and Atmospheric Administration)
 Eric Madsen (National Oceanographic and Atmospheric Administration)
 Klaus Strübing (Member Emeritus of the IICWG)
The meeting took place from Monday September 25 to Friday September 29, 2017 at the
Institute for Marine and Antarctic Studies (IMAS), University of Tasmania (UTAS) in Hobart.
The Science and Operations Workshops were held on Tuesday and Wednesday mornings
respectively. The open parts of the meeting were held Monday through Friday morning. The
business part of the meeting, which involved only the national ice services and invited guests,
was held Friday afternoon.
Technical tours of the icebreaker AURORA AUSTRALIS and IMAS were held on Tuesday and
of the Australian Antarctic Division on Wednesday.
On Monday evening, an icebreaker reception was hosted at Government House by Her
Excellency Professor The Honourable Kate Warner AC, Governor of Tasmania.
IICWG-XVIII Meeting Report
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Monday September 25
Official Meeting Opening
Welcome from the Co-Chairs
Marianne Thyrring, the co-chair for Eurasia, opened the meeting and introduced Diane
Campbell, welcoming Diane back for her second term as co-chair for the Americas. Diane
succeeds Vanessa Griffin who completed her 3-year term.
Marianne noted that the IICWG is a good networking environment with safety of marine
navigation as its focus. There is a growing need for our information and services and a growing
need for dialogue between science and services. The IICWG is an excellent forum to facilitate
that discussion.
In laying out the co-chairs’ expectations for the meeting, Marianne noted the following:
 Continuing to develop capacities for ice charting for the Southern Ocean;
 Further advance the ties between emergency incident responders and ice information
services and improve the ice services’ abilities to work together to support emergency
responders;
 Share knowledge and experiences about new observation technologies, short term ice
forecasting, and how ice services are dealing with the huge volumes of data now
available;
 Spend some time discussing our vision for the future – how the IICWG is evolving to
meet future challenges and how we wish to forge our relationships with other
organizations such as the IMO and the Arctic Council, as well as key client groups such
as IAATO and AECO.
Welcome from Prof. Anthony Worby, Director of CSIRO Oceans and Atmosphere and
former CEO of ACE CRC
On behalf of the University of Tasmania, Tony acknowledged the Mouheneenner People,
traditional owners and custodians of the land where the meeting was held. He also acknowledged
the contemporary Tasmanian Aboriginal community, who continue to maintain their identity,
culture and Indigenous rights, and recognized the value of continuing Aboriginal knowledge and
cultural practice which informs our understandings of history, culture, science and environment.
Tony noted that Hobart has long-standing connections with the Antarctic. Roald Amundsen, the
first person to reach the South Pole, announced the news from Hobart.
Numerous Antarctic research groups are based here, focused on the role of sea ice in the climate
system. There is increasing interest in predicting sea ice at various scales and understanding the
“memory” of ice in the system. UTAS has IMAS, a very strong marine and research institution.
The Australian Antarctic Division (AAD) is responsible for logistics and policy work. The
IICWG-XVIII Meeting Report
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Commonwealth Scientific and Industrial Research Organization (CSIRO) is very strong in
marine research. Hobart is the home port of Australia’s research icebreaker, AURORA
AUSTRALIS. Tony expressed the hope that progress in forecasting sea ice will be made at this
meeting.
Welcome from Professor Richard Coleman, Executive Director of IMAS and Pro ViceChancellor (Research Collaborations and Infrastructure) in the Office of the Deputy
Vice-Chancellor (Research), UTAS
Professor Coleman welcomed the group to Hobart expressing the hope that everyone will enjoy
the town and the many shops in the area.
He noted that UTAS is a very collaborative research organization. The Integrated Marine
Observing System is based in the building along with the ACE CRC and the Antarctic Gateway
Partnership. Some $24 million is distributed across these organisations for marine research with
a key focus on sea ice forecasting.
Participant Introductions
The participants introduced themselves to the meeting. The list of participants is attached as
Appendix A.
Adoption of Agenda
The agenda was adopted as published with some minor changes to presentation titles and
authors. The agenda for the business portion was developed during the meeting. The final
version of the agenda as presented is attached as Appendix B.

Standing Committee Reports
Applied Science and Research Standing Committee (ASRSC)
Wolfgang Dierking reported on the status of the action items of the ASRSC, attached as
Appendix C.
Data, Information and Customer Support Standing Committee (DICSSC)
Chris Readinger spoke to the status of the action items of the DICSSC, attached as Appendix D.
Iceberg Sub-Committee
Mike Hicks gave the presentation in Appendix E describing the accomplishments of the Iceberg
Sub-Committee.
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Report from the Secretariat
John Falkingham presented the report attached as Appendix F noting, in particular, the lack of a
defined follow-on mission to AMSR that has the potential for a serious gap in satellite Passive
Microwave Radiometer data.
ACTION:

Ice Services to investigate Passive Microwave Radiometer data from the Chinese
FY-3 and U.S. JPSS satellites to determine their usefulness for operations.

ACTION:

Write a letter to ESA regarding the potential Passive Microwave Radiometer data
gap and informing them of our concerns and intentions re: FY-3 and JPSS.

Reports from Other Ice Working Groups
Written submissions are attached at Appendix G. Abbreviated oral reports were presented by the
following groups:
 European Ice Services (EIS) - Antti Kangas (FMI)
o The Finnish Meteorological Institute (FMI) and the Swedish Meteorological and
Hydrological Institute (SMHI) have finalized development of the ice charting
program “Vanadis” and it is now in operation.
o The Norwegian Ice Service (NIS) continues development of the open source
program “Bifrost”.
o FMI has implemented an algorithm for automated iceberg detection, in
collaboration with the Danish Meteorological Institute (DMI).
o FMI and SMHI are preparing for common Baltic ice chart production starting
winter 2017-18 and will test for one year.
o EIS is participating in a task group to define requirements for the Copernicus
program for 2020-2030.
 North American Ice Service (NAIS) – Dave Jackson (CIS)
o 15th annual meeting was held with the theme “Shaping NAIS strategic & tactical
goals to maximize service to maritime interests”
o Each of the services (Canadian Ice Service (CIS), National Ice Center (NIC),
International Ice Patrol (IIP)) are undergoing changes to their organizations to be
more effective; they are examining what the impacts of these efforts could have
on the ice service
 International Arctic Buoy Program (IABP) / International Program for Antarctic Buoys
(IPAB) – Kevin Berberisch (NIC)
o There are 104 buoys reporting in the Arctic; the network is healthy although there
are gaps in the eastern Arctic
o IAPB 2018 deployment plans will be posted to the website when finalized
o IPAB has 31 buoys reporting; there are plans to augment the network in 2018
IICWG-XVIII Meeting Report
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 Expert Team on Sea Ice (ETSI) – Jürgen Holfort (BSH)
o WMO Publications 558 and 574 have been updated
o In discussion on SIGRID-3 updates, some far-reaching ideas were proposed that
could not be represented in the egg code; now looking for into the future for
SIGRID-4
 Global Cryosphere Watch (GCW) CryoNet – Penny Wagner (NIS)
o This new GCW CryoNet initiative is intended to leverage existing in-situ
observing stations and networks to meet the needs of both science and operations
o Currently compiling requirements for sea ice observations and is seeking feedback
from IICWG
ACTION:

Give feedback to Penny Wagner and Petra Heil regarding the “Sea-ice Best
Practices under the WMO Global Cryosphere Watch’s CryoNet” report for the
Polar Space Task Group meeting in November, 2017.

A discussion ensued concerning the standards that should be used. It was expressed that the
WMO sea ice nomenclature standards should be followed. It was pointed out that observing
standards need to be consistent over time and, with changing observing technology, it is difficult
to achieve. The technology changes need to be documented in the metadata. It was also noted
that CryoNet is setting a very high bar for observing standards.
ACTION:

Data Committee to hold “early scoping” discussions on the differences in Cryonet
and GCW observing methodologies that can be captured in metadata.

Report on Plenary Action Items
The co-chairs reviewed the status of the plenary action items from the previous meeting, attached
at Appendix H. Seventeen action items were completed over the year. Thirteen action items
remain open.
A follow-on to action 15-7 concerning the Guide to Operational Ocean Forecasting was raised:
ACTION

Develop a briefing note for Tom Cuff so he can raise the issue of ice input for the
ET-OOF Guide on Operational Ocean Forecasting at JCOMM-V (25-29 October
2017). Tom to report back to IICWG following JCOMM-V.

Plenary Session 1:

Observing Ice in the Southern Ocean

This session comprised four presentations:


Andreas Cziferszky (BAS/Polar View): Polar View in the Antarctic and ESA Sentinel
Data in the Southern Ocean
o On Slide 27, Andreas noted that the duration of the Polar TEP Evolution CCN is
36-48 months, not 18 as noted on the slide.



Alex Fraser (UTAS): Using MODIS Data to Map Fast Ice Around Antarctica
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Erhard Diedrich (DLR): Ship Support from DLR GARS O’Higgins Satellite Station
o Tandem-L not confirmed but optimistic for a positive decision in April 2018.



Sean Helfrich (NESDIS): NASA-ISRO SAR (NISAR) Satellite Update – Ice Applications
o Noted that, while this is a science mission, it could be a platform of opportunity
for operations if data latency is not an issue.

Pip Bricher (UTAS) noted the Southern Ocean Observing System and her poster on SOOS and
suggested that the IICWG could be helpful.
ACTION

Identify data layers for SOOSMap that the IICWG thinks should be available
through the Southern Ocean Observing System.
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Tuesday September 26
Science Workshop
The science workshop was organized by the IICWG Applied Science and Research Standing
Committee (ASRSC) under co-chairs Wolfgang Dierking, Dean Flett, and Philip Reid. Dean was
unable to attend the meeting.
Session 1 - Perspectives of Future SAR Missions
The first session of the workshop featured three presentations:


Suman Singha (DLR): Comparison of Compact Polarimetric (RISAT-1) and Fully
Polarimetric (RADARSAT-2) SAR Acquisitions for Sea Ice Characterization
o Concludes that, for operational services, there is not much difference between full
polarimetry and compact polarimetry.
o For the most consistent behaviour, prefer high resolution mode of the Radarsat
Constellation Mission simulation –low noise mode would also be useful.
o Icebergs can be discriminated with this technique but the classifier needs to be
trained to them - currently, they are classified as multi-year ice.



Adrienne Tivy (CIS): Assessment of Simulated RADARSAT Constellation Mission (RCM)
Compact Polarimetry (CP) Data for Operational Sea Ice Charting
o Confirmed that the Medium Resolution (50m) and Low Noise are the preferred
RCM beam modes for CIS.



Wolfgang Dierking (AWI): Using Interferometric SAR For Retrieval Of Sea Ice
Topography
o Retrieval of topography is possible, but the ice drift component perpendicular to
the satellite track has must be known.
o Topography on landfast ice is useful for trafficability assessments – which could
be especially helpful in Antarctica where some research stations must be resupplied over fast ice.

Session 2 - Monitoring and Modeling Antarctic Sea Ice
The second session of the workshop featured four presentations:


Rob Massom (AAD): Sea Ice Processes and Challenges – An Antarctic Navigational
Perspective (presented by Petra Heil)
o Presented an overview of Antarctic sea ice as an introduction to the session and
the later activities in the day.



Phil Reid (BOM): Trends and Variability in Antarctic Sea Ice and Southern Ocean
Surface Temperatures
o Antarctic sea ice is much less variable than Arctic sea ice for several reasons.
IICWG-XVIII Meeting Report
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o Over the long term, there has been a slight increase in the extent of Antarctic sea
ice but, in the past two years, there has been a significant drop. We don’t know
how long this will this last.
o Unlike the Arctic, the feed backs of reducing sea ice are not all positive.


Kazuya Kusahara (ACE CRC); Modelling Sea Ice Extent Trends Around Antarctica
o Model shows that thermodynamic forcing is the main control on sea ice extent
through enhancing sea ice production near the sea ice edge.
o Currently, the model does not have atmospheric input so cannot do predictions.



Petra Heil (UTAS); Times of Change: Update on Antarctic Fast Ice and Pack Ice
o The Antarctic Fast Ice Network comprises 8 stations that do weekly drilling for
ice thickness and snow freeboard as well as an automated observatory and stress
gauge stations.
o To maximize interchange of sea ice information, it would be useful if we could
bring the multiple reporting codes to a common format

ACTION

Develop software to transform ASPeCt code to SIGRID-3 code. Work with the
Data Committee to share the code.

Wolfgang thanked all of the presenters and closed the Science Workshop.

Plenary Presentation – Arctic Regional Climate Centre Network
Helga Tangen, of the Norwegian Meteorological Institute, briefed the Group on the progress of
the Arctic Regional Climate Centre (RCC) towards expected RCC designation by 2020. He
noted that sea ice is not currently identified as a mandatory RCC product. He will be preparing
an Executive Council resolution in 2018 or 2019 with the help of the appropriate ice services.
In discussion, Helge affirmed that there will be an opportunity to verify user needs and the
usefulness of RCC products during the demonstration phase. It was noted that this user contact
could present a good opportunity for ice services to obtain feedback on operational products at
the same time.
Scott Carpentier commented that there is an initiative to implement an Antarctic RCC but it is
well behind the Arctic in its timeline.

Plenary Session 2:

Antarctic Shipping Challenges

This session featured an overview of the challenges of shipping in the Antarctic together with
presentations of two case studies of shipping incidents. The session was intended as an
introduction for the Search-and-Rescue exercise that followed.


Klaus Strübing (BSH ret); The Sinking of the German M/V Gotland II in Dec 1981
o The ice-strengthened M/V Gotland II was trapped in ice in the Antarctic and sank.
All personnel were safely removed but the vessel was lost.
IICWG-XVIII Meeting Report
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o A comment was made that this is the type of accident that has lead us to the Polar
Code. The decisions that were made were wrong and could have been avoided
with the proper training and education as per the Polar Code.


Neal Young (ACE CRC); Akademik Shokalskiy Incident
o Although this incident did not result in a sinking, there was a very expensive and
ineffective emergency response that was not, in the end, needed.
o Since a number of people who were directly involved at the time were present in
the room, this presentation evoked a lively discussion about which organizations
did or did not do something.
o It was agreed that a breakdown in communications was at the root of the failures.
The deficiencies of the Global Maritime Distress and Safety System (GMDSS)
contributed to the failures. Tom Cuff will be speaking on behalf of NOAA at the
upcoming JCOMM-5 meeting about the failure of the GMDSS replacement to
address weather and ice information.

ACTION


Report on the JCOMM-5 outcome regarding the issue that the GMDSS
replacement is not addressing weather and ice information.

Neal Young (ACE CRC); Icebergs in the Southern Ocean
o Icebergs drift around the coast in a west-east direction but generally stay in the
Slope Current because of sea slope.
o Icebergs don’t always act the way you expect. A berg influenced by off shore
winds, can move against the wind because it is driven by a return current.
o Presented an example of an iceberg that drifted into the Indian Ocean. No warning
was given to mariners because the authority in Australia, the BOM, did not have
the resources to address the situation.

Discussion Exercise –“Antarctic Search-and-Rescue (SAR)”
This exercise was organized by Martin Boyle and Robb Clifton of the Australian Antarctic
Division (AAD). The aim of the exercise was to prepare members of ice services for a large scale
response effort in ice infested waters. The exercise was opened with two background
presentations.


Rob Clifton (AAD): Overview of the AAD
 Australia has 4 stations in Antarctica:
o Macquarie Island which is north-most and is not affected by sea ice;
o Mawson which is west-most and the oldest;
o Davis which is in an area of heavy sea ice; and,
o Casey which is served by aviation operations only.
 AAD takes about 550 people to Antarctica every year. They train for 3 months and
usually go for 4-12 months.
 There are about 180 days of shipping each season.
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o The schedule is set depending on the expected situation of the sea ice – need
good ice to travel on.
o Sea ice at Casey is never good enough to travel on so they want light sea ice
to enable barge operations.
Recently started using air drops but need good sea ice to drop 1 tonne pallets.
There is an MOU with the Australian Maritime Safety Authority (AMSA) for sharing
of resources and command and control.

Christine MacMillian (AMSA): Australian Maritime Safety Authority
 Australia’s Search and Rescue area of responsibility covers 10% of world’s surface;
o It goes south to the Pole for aviation and to the ice shelf for maritime.
 SAR in Australia is very much a collaborative effort among a number of federal and
state organizations;
o AMSA relies on AAD for ice expertise.
o AAD will normally look after maritime incidents initially but will pass to
AMSA if response by physical assets is needed.
o AMSA relies on state medical agencies or police forces for SAR helicopters.
o AMSA has 3 Challengers that can drop supplies or do reconnaissance.
However, they only have enough endurance to get to the ice shelf and return no linger time.

Following these presentations, Martin Boyle introduced the expert panel and outlined the
theoretical SAR scenario. The session is summarized in Appendix I.
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Wednesday September 27
Operations Workshop
The Operations Workshop was organized by the IICWG Data, Information, and Customer
Support Standing Committee (DICSSC) under co-chairs Antti Kangas, Chris Readinger, and
Alvaro Scardilli. Alvaro was unable to attend the meeting.
The workshop was opened with a presentation on work that the committee has done on ice
analyst and forecaster competencies.


Penny Wagner (NIS); WMO Ice Competency Requirements: Input from the IICWG
Community
o Meeting was held at NIC in June with representatives from the CIS and NIS to
look at developing international ice charting training programs following WMO
competency requirements guidelines - separate for ice analysts and forecasters.
o Questions for IICWG – what kind of short term forecast models are needed? Is
more training required to increase the use of short term forecast models? What
would be required of short-term ice forecasters at the ice services?
o The Committee will continue to pursue this with the ice services.

Session 1 – Short Term Ice Forecasting
The first session of the workshop featured three short presentations followed by an open
discussion period.


Chris Readinger (NIC); NIC Short Term Ice Forecasting
o Automated sea ice characterization from imagery is the future of the ice services
but at this time subject matter expertise is required – models provide guidance,
people provide forecasts.
o Short term forecasts do not rely on models - require human expertise.
o Received feedback from the USCG on the Great Lakes ice condition scale;
attempted cal/val but ice conditions were very easy – need to do more.
o There was an incident where a USCG cutter was stopped by a ridge but the ship
behind was not able to stop in time and hit the cutter. This showed the need for
automated detection of pressure ridges.
o As the NIC realigns with the National Weather Service, they will have a bigger
customer base to work with. NIC is working within NAIS to respond to the
broader maritime community.



Scott Graham (CIS); Short-Term Ice Forecasting: Current Practices and Future
Directions
o Short term forecasts at CIS include ice drift bars on charts, ice hazard warnings,
text bulletins and now-casting.
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o Models give forecasts of ice concentration, drift, pressure and thickness but have
not yet been validated.
o Expect that validation will reveal that the models do not meet user needs without
interpretation from a human forecaster – need to determine how model strengths
can best be exploited.


Nick Hughes (NIS); NIS Perspective on Using Models and Data
o There are many short te.rm forecast models that are operational but in a constant
state of development.
o A key user requirement is for a high resolution model to accurately predict the ice
edge.
o Future focus is on automation but it cannot be done at the expense of safety.

Open discussion:


Concerning users:
o Think of 2 classes of users - near ice and in ice; users going into the ice need to
spend some money to get products they need – also on communications.
o What decision is the user making and what kind of product is needed to answer it?
Different users have different questions.
o Accuracy is a real problem. There is a strong reliance on observations but we
need to know exactly the kind of decision users are going to make.
o Automation will tend to create products that are one-size-fits-all. There is a need
to customize products for individual users.
o With 100+ ships, individualized support isn’t feasible.
o IIP has received feedback that users want 72 hour forecasts rather than 48 hours.
o How do we present results in a reasonable way that the user can understand?
o What is better - a short text message or a complete chart? It depends on the user
need.
o An interactive computer interface is fantastic for shore-side use but on the ship
with a narrow pipeline it doesn’t work.
o Given the large sums of money spent on other ship operations (e.g. fuel) and the
high cost of ice delays or damage, why can’t users pay more money for
communications?
o We need a better user feedback mechanism. Validation should be both
quantitative and qualitative. Qualitative validation requires meeting with users
frequently – every season.



Concerning forecast models:
o BOM is developing a model that has slab sea ice. Models are coupled and driven
by the atmosphere.
o NIC uses a coupled atmosphere-ice-ocean model. Needs work to fully couple the
ocean and the ice.
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o NAIS iceberg model is deterministic. Want to move away from this to an
ensemble model with probabilities.
o Hibler model doesn’t fully account for small scale physics. It is not bad for the
longer term.
o Deterministic models have a 7-8 day limit. Should be able to exploit ensembles
for the 5-15 day timeframe.
o Weather largely determines the accuracy of the ice forecast. It comes down to the
competency of the person making the forecast.
o We need a better ice edge forecast.
o Modelers need information on inaccuracies so that they can improve.
o What are the needs for satellite data assimilation? Users would like to see SAR
data assimilation for better resolution but most models only use low resolution
passive microwave radiometer data.
o We need snow thickness in the Antarctic. Snow on ship steel sticks like glue and
is an operational impediment. Operators need ice drift and snow cover.
Session 2 – Handling Huge Data Volumes in Operational Ice Services
The second session of the workshop looked at Handling Huge Data Volumes in Operational Ice
Services. It also featured three introductory presentations followed by an open discussion.


Andreas Cziferszky (BAS/Polar View); Polar Thematic Exploitation Platform
o Outlined the ESA approach to big data. Many satellites are coming along that will
create vast quantities of data.
o Essentially, instead of users downloading data to process on their own machines,
users can put applications on ESA machines and process the data there – only
resulting products would be downloaded.
o See http://polar-tep.eo.esa.int.



Keld Qvistgaard (DMI); European Ice Services Handling of Copernicus Data for Ice
Charting
o Want to put ice analysts into the role of being Quality Control overseeing
automated processes.
o In a typical day, Setinel-1 generates about 500 images – 575 GB delivered mainly
in near real time.
o Many more missions are coming in the future.
o How will we handle all this? When is enough, enough? Is down-sampling the
right way to go considering the loss of resolution?
o Need some discussion on how IICWG can approach this.
o Plans to attend the 2017 Conference on Big Data from Space being held in
Toulouse Nov 28-30 and will report back.



George Wachira (NIC); Handling of Satellite Data for Ice Charting at the National Ice
Center
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o Satellite data represents high volume, high resolution, high velocity.
o Most workflows are outdated. We need to stop processing each image as a
separate task.
o Having every analyst get images from the same storage is not efficient and not
sustainable.
o It currently takes 2-5 minutes to process a single VIRRs image. The network is
the bottleneck.
o To get ready for big data, we need more processing capacity and more network
capacity.
o NOAA Production, Distribution and Access (PDA) business model is designed
for enterprise data processing with service oriented applications. Services are all
independent making development and maintenance easier.
o PDA is currently in the preplanning phase to understand future demands. Need to
optimize the sensing strategy to be selective based on mission needs. Cannot
afford to process every image. Need to leverage data processing and take
advantage of what vendors and data providers can do.
Open Discussion


Current Situation
o Most ice services are processing data in about the same way – do we need to do it
all? Focus on future goals.
o What is the advantage of the huge data amount if ice charts are still the same? Is
there an intention to get more detail into the charts? We need to exploit machine
learning and figure out how to use it. We need a strategy to take advantage of
high resolution data to produce more useful products.
o ESA’s concept is a system of processing and archival at Polar TEP. That is the
only place where data will reside.
o IIP has been able to get results of Polar TEP and create a new product. This was a
big step forward for iceberg detection.
o We need to extract the relevant information out of a huge quantity of input data.
Every ice service is now downloading and handling data. What about establishing
a central data repository and processing that the ice services could connect to?
o Mariners are asking for more data and the Polar Code has added more
requirements.
o It is unclear who is responsible for data archiving. Generally, ground stations will
archive data for their own area of responsibility – what about other areas?



A Way Forward
o We need to look at the experiences of others. We are too small to look at all the
issues of big data. What are others doing? Currently we are driven by data and we
need to think about what our future products will be.
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o Perhaps the future is to have an appropriate number of data repositories and
processing centers that the ice services can log in to. Offload the processing to
these centers.
o Deep analytics and machine learning concepts and techniques should be included
in this debate. Is this a good area to explore these techniques?
o Is there an opportunity to play in the world of the big data organizations? We
have a nice neat package that might be very attractive to investment by others
strictly from a data perspective
ACTION

Explore opportunities to collaborate with partners to address the challenges and
opportunities of big data approaches to ice service operations

Antti thanked all of the presenters and participants in the discussions and closed the Operations
Workshop.

Plenary Presentation – AURORA AUSTRALIS Replacement
Following tours of the RV AURORA AUSTRALIS and the Institute of Marine and Antarctic
Studies, the Group received a presentation on Australia’s new icebreaker replacement.


Rob Bryson (AAD); Antarctic Research Supply Icebreaker Sea Ice Research Capabilities
o Polar Class 3
o Laid keel 3 weeks ago– only thing yet to be designed is the topside
o Much larger vessel than AURORA AUSTRALIS
o 117 berths – can carry a lot more cargo than AA
o Conventional props – hybrid diesel-electric
o Command and Control – still deciding on satellite communications supplier
o Can carry 4 Squirrel helicopters
o Science system covers from the sea floor to the atmosphere
o 800 sq m of flexible science working deck to allow the science community to
bring containers to fit their needs
o Dedicated ice radar to help detect and track growlers, icebergs, etc.
o Full camera monitoring for the ship and under-hull
o Hull mounted sensors to measure ice impact – collects a lot of data – can
download after each voyage – thinking about making data available in real time
o Moonpool room will allow AUV and CTD launches straight from the ship rather
than off the side/back.
o Dedicated AAD science operations space on the bridge
o Dedicated sea ice staging area – place for scientists to get ready to go to the ice dedicated ramp to access ice
o $529M – fully funded for 40 years – 200 ship-days per year – will cost about
$40M per year to run –operating funds have been approved
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Plenary Session 3:

Polar Tourism

The session was organized by Lisa Kelley and Penny Wagner with help from Keld Qvistgaard
and Andrew Fleming. Penny opened the session by stating that Polar tourism is now much more
accessible and affordable. We can expect it to increase. She also noted that despite popular
opinion is that Polar tourism is damaging to the environment, the reality is that the tour operators
are very responsible and are helping to clean up the Polar Regions.


Lisa Kelley (IAATO); Polar Tourism: The Upsurge of an Evolving Industry
o Lisa presented this on behalf of the Arctic Expedition Cruise Operators (AECO)
as well as IAATO.
o AECO deals with expedition vessels – not necessarily the huge cruise ships.
o Vast majority of arctic expedition cruises are to Svalbard and Greenland.
o Tourism in polar regions is on a huge upswing. Some 20 new vessels are expected
to come on line between now and 2020.
o Expect about 25000 passengers this year and projections jump to 35000 by 2019.
o Number of ship voyages has increased because the season has lengthened.
o IAATO is concerned with protecting the environment - not about promoting
tourism. It operates in the Antarctic gateways to ensure operators are all prepared.
o There is no permanent infrastructure in Antarctica to support tourism.
o Tour operators do nothing to interfere with governments and scientists.
o Site guidelines are very important under the Antarctic treaty – e.g. limits of
number of people on shore at one place.
o Tour numbers are all going up but the number of landing sites has not increased.
With increases in traffic, tour operators will want to find more sites. Ice
information is very important for access to sites.
o Gerlache area is the current hotspot because of wildlife.
o Some large vessels have capable communications but small yachts may have only
Iridium.
o IAATO and AECO prepare guidelines for safe operation in polar waters.
o They have crowd-sourced depth sounding and a system to track all of the vessels
and provide it to RCCs.
o AECO has an annual SAR exercise in Iceland and IAATO has annual rotating
exercises in Chile, Argentina and Australia.
o Navigating in ice is common. Ice charts are used by all masters and expedition
leaders. Wildlife is around the ice and ice gives passengers the feeling of being in
the polar region. This helps create ambassadors for the polar regions.
o Captains, mates, and crews are all trained in Polar operations.
o They need daily ice charts. NIS started producing charts over the weekend last
year which was a huge boost to vessels in the Norwegian sector. In the Antarctic,
there are no regular charts.
o IAATO has been working with Polar view to ground truth the ice charts by taking
pictures and filling out ice observation code forms.
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Keld Qvistgard (DMI); Trends in Polar Tourism and Impact for Ice Services
o Sharing operating experience with cruise industry in both Arctic and Antarctic.
o Crystal Serenity completed a second successful voyage in 2017. With 1388
people on board, the cruise was not sold out. This is the largest cruise ship to ever
voyage in the Arctic. The success was due to long preparation, on-board
equipment and technology, icebreaker support, and customized ice services from
Canada and DMI – as well as patience.
o In Greenland, pilot service is mandatory on ships carrying more than 250
passengers.
o Prince Christian Sound is a desired place to go but is not always accessible
because of sea ice. DMI started daily ice charts for this area because cruise ships
go through almost daily.
o The cruise season in Greenland is very short. Before the season starts, there is a
kickoff meeting in Greenland that is very successful for briefings and exchange of
information by all.
o Large cruise ships cannot operate when the ice season lasts too long. This year
there were many cancellations because sea ice persisted until August. Small
expedition vessels are more manoeuvrable and generally have more flexible
schedules.
o DMI gets many requests for Polar Code products.
o Customized ice products are a must-have for large cruise ships.
o Regional ice products are a nice-to-have for small cruise ships. DMI doesn’t get
much feedback from smaller ships.
o A recent survey by the Norwegian Meteorological Institute, to which 16 of 25
ships responded, concluded that the most useful products are 1-3 hours to 1-3
days with as high a resolution as possible, although it was noted that other users
have different needs.

ACTION

Initiate work to develop an international standard for Polar Code ice information
products.

Open Panel Discussion
 In the Antarctic, 95% of the vessels are members of IAATO. Japanese vessels that do not
land and sailing yachts comprise the rest.
 It was noted that Argentina charts are now available but many users are not aware of
them.
ACTION


Provide information about the Ice Logistics Portal to IAATO and AECO

Noted that it would be nice to have ice observations put on the Global
Telecommunications System. IAATO indicated that they would be happy to collaborate.

ACTION

Investigate ways to encourage expedition ships to provide ice observations on the
Global Telecommunications System.
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We also need to think about the quality of ice information being provided to vessels – not
just quantity.
Smaller ships are likely just using public data but they also have considerable experience
operating in the ice.
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Thursday September 28
Plenary Discussion – Future Vision of the IICWG
Two background presentations were given in preparation for discussion later in the Business
Meeting:


Jürgen Holfort (BSH); Report from the PAME Arctic Shipping Best Practices
Information Forum
o Written report is attached at Appendix R
o The Forum was held in June 2017 in London, U.K. – the meeting report is at
https://pame.is/index.php/fundur1/the-arctic-marine-shipping-best-practicesinformation-forum
o The focus of discussion was the development of a web portal to provide
information to mariners relevant to the Polar Code.
o It was agreed that ice information is needed and that IICWG is the group to be
responsible. There was no discussion about the ice information already submitted
indicating tacit approval (Ice Logistics Portal, IICWG website, Polar View
website).
o There was discussion about what is considered “best practice”. Although IICWG
is not a maritime authority, ice services do provide authoritative ice information.
o If a ship doesn’t follow the Polar Code, then it is likely that the flag state or port
state would have authority to take action but much more discussion is needed on
this.
o Ice information is referenced in the Polar Operating Manual. For voyage
planning, POLARIS is the risk assessment tool but ice concentration and stage of
development are needed on ice charts in order to apply it.

ACTION

All ice services to ensure that all ice charts include ice concentration and stage of
development that are required for the Polar Code risk assessment
o Also needed on the Best Practices Information portal is some climatological
information including ice concentration and stage of development.

ACTION

Ice services to investigate the availability of historical ice concentration and stage
of development data that could be put on the Arctic Shipping Best Practices Portal
for use in the Polar Code voyage planning and risk assessment
o The Forum portal will likely be open next year (Sec. note – roll-out is planned for
February 2018).
o Although the focus of the portal is Arctic because it is an Arctic Council
initiative, we can include Antarctic information as well.
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ACTION

Identify gaps in the PAME Arctic Shipping Best Practices Information Forum
portal and suggest ways to address them, including an extension to the Antarctic
o At PAME, there are some representatives that are not aware of what the IICWG is
doing. Some people sitting at PAME are not plugged into our work. We need to
raise the visibility of the IICWG – perhaps even to get Observer Status at PAME.

ACTION


Provide support to the Finnish chair of the Arctic Council to emphasize the
importance of ice and the value of the IICWG

Dave Jackson (CSI); Report from the Vision Task Group
o Dave reported on progress for action Item 17-12:
 Produce a draft Strategic Vision document for the IICWG. As background,
should consider strategic plans from individual ice services as well as the
North American Ice Service and the European Ice Services. The vision
should also include a strategy for engagement with all stakeholders.
o The purpose for this vision is to help guide decisions on future actions taken by
the IICWG. Anything that comes up as a possible action should get referred back
to the strategic vision.
o There are many good ideas – more than the IICWG could ever accomplish. The
vision can help prioritize activities.
o External drivers, such as the changing environment, should be added.

As part of the task group work, Gabrielle McGrath had previously submitted a report on IICWG
customer outreach practices which is attached at Appendix S.
Further discussion was tabled to the Business Meeting.

Plenary Session 4: Polar Code, POLARIS, and Ice Navigator Training
This session featured three presentations.


Capt. David (Duke) Snider (President, Nautical Institute); Ice Navigation and Training:
Setting the Global Standard
o Duke put ice navigation into a historical context, outlined the need for
professional training and the Nautical Institute’s role.
o The Polar Code fails to establish a standard for ice navigator training that the
Nautical Institute is attempting to fill by defining a goal-based standard that puts
the onus on maritime training institutions to achieve.
o In response to questions, Duke noted that there is no flag state sanctioned
requirement yet but that a training standard could be incorporated into the Polar
Waters Certificate. The state can issue a Polar Waters Certificate but to get a
Nautical Institute certificate a navigator would have to complete the necessary
course work.
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o With respect to ice information, the Nautical Institute training syllabus contains
guidance on where authoritative ice charts and images can be obtained. Ice
navigators must have the ability to read ice charts and understand satellite images.


Dave Jackson (CIS); POLARIS for Antarctic Waters
o This presentation arises from two earlier action items:
 16-5: Canvass captains of Antarctic ships to get an initial assessment of
POLARIS as being applicable to Antarctic ice conditions.
 17-7: Form an IICWG Task Group to participate in the continued
development of POLARIS particularly with respect to its applicability in
the Southern Ocean.
o The main issues identified with POLARIS for the Antarctic are the need for more
ice regimes, particularly for Multi-year and Old Ice, and the lack of relevant
model and input data with appropriate spatial scale and timeliness.
o It is noted that POLARIS does not consider snow on ice or ridging. The system
could be as complex as we like but it is necessary to focus on basics for the
present.

ACTION


Prepare a formal response to the IACS/POLARIS committee recommending
resolution of issues for use of POLARIS in Antarctic waters.

Jillian Carson-Jackson (Vice-President, Nautical Institute); Maritime Radio in the Digital
Age – The VHF Data Exchange System (VDES)
o New satellite based data communications system providing a practical 33.4 kb/s
data rate on a ship at very low cost. It is like “AIS on steroids”.
o Currently in trials to prove the value of the system at the World Radio Conference
in 2019.
o Opportunities include downlinking of ice charts, crowd-sourcing of ice and
iceberg information with ship-to-ship communications.
o Can broadcast to all ships in an area, to a fleet or to a single ship.
o IIP indicated that they would like to participate in sending the North Atlantic limit
of icebergs over the system.
o It can also be used in the Antarctic on a trial basis.
o Technical details are in the IALA Guideline 1117. Jillian can provide a link.
o The ground range for ship-to-ship communication is 40-60 nm but 200 nm has
been achieved. The satellite footprint depends on the number of satellites. There
will be enough satellites so that a ship will be in range every 7 minutes.
o Like AIS, there is a cost for the equipment. There will also be a cost for
administration of the system.
o NOAA indicated that they would like to test weather charts and hazard warnings.

ACTION

Report on trials/pilots to broadcast ice charts and/or information with the VHF
Data Exchange System (VDES)
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Discussion Session – Ice Information Service Delivery for Antarctic
Waters
This session was organized by Scott Carpentier of the Australian Bureau of Meteorology.
Following a brief introduction by Scott, the participants broke into a number of small groups to
consider the issues of delivering a routine ice information service in the Southern Ocean. A
summary report on the discussions is included at Appendix J.
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Friday September 29
Plenary Session 5 – New Ice Observation Technologies
This session featured four presentations on new technologies being applied to ice observing.


Doug Thost (Helicopter Resources); Remotely Piloted Aircraft (RPA) for Ship-based Ice
Observation
o RPA or “drone” technology bridges the gap between the view from the bridge and
satellite imagery.
o Helicopters take a long time to launch and involve risk on an icy deck – drones
are deployed easily within 10 minutes.
o Competent operators are necessary. South of 60S, GPS technology that works
northward is not available. These drones are not disposable. Even though they are
inexpensive, we don’t want to leave lithium batteries in the environment.
o The drone can carry up to 4K video with live streaming to the ship’s bridge. Still
photos can be pulled from the video.
o Top flying duration is about 15 minutes. Battery life is the limitation.
o The practical horizon is about 30 km. There are hover drones with fixed wing
capabilities that can operate beyond line of sight.
o They can operate in winds up to 20 kts although landing and takeoff are tricky.
o The cost of these commercial drones is $2-3K plus setup as compared with $1
million for military drones.
o Icebreaker masters agree that this is a very useful tool.
o It is not yet practical to tether a drone to the ship to provide a constant view. It
still has to be piloted.



Alex Fraser (UTAS) on behalf of Guy Williams (UTAS): Floe-Scale to Gridscale:
Expanding Our Observations Over and Under Sea Ice with Autonomous Platforms
o Measuring sea ice thickness and volume is a challenge from space.
o Traditional calibration/validation ground truth data is collected by a 55cm buoy
hanging over the side of AURORA AUSTRALIS to compare with overturned ice
floes.
o A small, slow moving Autonomous Underwater Vehicle, equipped with upward
looking sonar as well as video, can map the underside of the ice in 3D and get a
very different picture than from isolated bore holes. They will never do another
ice research voyage without AUV because the information is so different from
what is measured from above.
o At the same time, with an Unmanned Aerial Vehicle (drone), mapping the ice
surface from above, can get a complete picture of the ice morphology.
o The next frontier is to put all of the pieces together to map the ice environment
from above, from below and from the surface.
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o Faster and further AUVs together with faster and further RPAs are the key.
o This information completely destroys the Cryonet assumptions about sea ice
based upon space retrievals. They are completely inconsistent with this ground
truth data from AUV. The transects show that the ice bottom often cannot be
inferred from its upper presentation. This information has been shared with the
Cryonet team.


Dave Jackson (CIS); ECCC & NOAA Unmanned Aerial Systems Collaboration
o Presentation describes the cooperative initiatives that the U.S and Canada are
undertaking.
o Unmanned Aerial Vehicles (UAV) don’t replace aircraft. They are
complementary.
o UAVs bridge the tactical information gap between satellite and in-situ data.
o 3 experiments have been completed to date: NASA-NOAA MIZOPEX in 2012
used 3 different classes of UAVs with 16 instruments; in 2013 a Global Hawk
flew over Canada with a big payload including SAR and meteorology packages;
oil spill monitoring was done in 2016 with a drone from HEALY.
o The larger the UAV, the more expensive the investment. It takes 20-odd people to
control the flight of a Global Hawk.
o 5 new missions have been identified for the 2017-18 time frame to address
science priorities of ice mapping, oil spill mapping, and collection of planetary
boundary layer data.



Damien Guihen (Antarctic Gateway Partnership); Where are AUVs going?
o Presentation describes a generic AUV and how it can be useful in a ocean
monitoring network.
o Autonomous Underwater Vehicles (AUV) should be thought of as nodes in a
bigger system. They have unique perspectives and can get to awkward places
where ships cannot go.
o To have a continuous synoptic view with UAVs, a whole infrastructure to support
docking and power, navigation without GPS, data transfer, and maintenance is
needed. There are questions about how to scale this up from a research project to
an operational monitoring system. The infrastructure required is too big for any
university or research grant. We need convincing arguments to attract major
funding bodies.
o There are significant issues related to batteries. They limit endurance, are difficult
to ship by air, etc.
o A comment was made that it is very difficult to bring all of the users and
applications together. Users typically ask what can be done and engineers ask
what is needed. It usually comes down to money and risk tolerance.
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Poster Sessions
Most health breaks were 45 minutes in length to allow time for participants to view the posters
and speak with the presenters. In addition, presenters were given 5 minutes each at various times
during the meeting to introduce their poster to the plenary.


Fengming Hui (Beijing Normal University); Satellite-Based Sea Ice Navigation for Prydz
Bay, East Antarctica



Erhard Diedrich and Max Schwinger (DLR – German Aerospace Center); Possible Use
Cases of Big Data Methodology in Ice Charting and Ice Services



F. Massonnet (UCL, Belgium/BSC, Spain), P. Reid (BoM, Australia), J.L. Lieser (ACE
CRC, Australia), C. Bitz (UW, USA), J. Fyfe (ECCC, Canada), W. Hobbs (UTas,
Australia), K. Kusahara (ACE CRC, Australia); SIPN-South — Coordinating Seasonal
Predictions of Sea Ice in the Southern Ocean for 2017-2019



Pip Bricher, Steve Diggs, and Jo Beja (SOOS); Data Sharing Tools for the Southern
Ocean Observing System



Leif Eriksson, Chalmers University of Technology; EONAV – Earth Observation for
Maritime Navigation



Petra Heil, University of Tasmania (UTAS); AADC ASPeCt Data Acquisition Software
(Demo)

Open Meeting Summary and Close
Approval of Press Release
Further to its introduction on Monday, followed by off-line discussions and the deliberations of
the committees, a revised version of the IICWG-XVIII Press Release was presented to the
participants. It was approved as written. The final version is attached at Appendix K.
Summary of Proposed Actions
The secretariat presented a draft list of actions that had been proposed throughout the course of
the meeting. This list was tabled to the Friday business meeting to determine which of these
proposed actions the Working Group should undertake. Only those actions which were adopted
are presented in this report. Others were abandoned or placed on the Idea Parking Lot.
Comments on the Meeting and Suggestions for Future Meetings
The co-chairs invited the participants to give their impressions of the meeting and suggestions
for improvements in future. The following were noted:
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Everyone thought that there was a good mix of activities. They generally liked the longer
breaks.
The short tours were good as it gave people time to interact informally.
Would like to shorten the days a bit. Could the meeting be two days shorter?
Interspersing the standing committees throughout the meeting was not the best use of
time. They need more focused time and time to interact.
There are a few too many administrative actions. A lot of similar and overlapping actions
could be combined.
Propose to have an exercise on how we do things well and where we do poorly to help us
start new thinking.
Would like a meeting looking at various data assimilation techniques.
We should look at the relationship between data providers and data assimilation users.
Explore how users assimilate and use data and discuss how it could be best provided.
We should look at actual requirements for big data. Data gaps are always mentioned but
there are also comments about too much data. It could benefit from a comprehensive
discussion.

Next Meeting
Antti Kangas invited the IICWG to hold its 19th meeting in Helsinki, Finland during September
24-28, 2018, noting that Finland is chairing the Arctic Council for the next 2 years. The meeting
thanked Finland for the invitation.
Final Words
The co-chairs expressed their thanks to the organizing committee and to the hosts – particularly
to Jan Lieser and Wenneke ten Hout for their constant attention to the meeting logistics. This
was a very successful meeting.
The IICWG charter signatories and the heads of the national ice services were invited to attend
the Business Meeting together with their invited guests.

End of Open Meeting
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Friday, September 29 - IICWG Business Meeting
Opening Remarks
Marianne welcomed the ice services and their guests back noting that everyone is full of energy
and focused on the purposes of ice charting and marine safety. As was our intention, this meeting
has focused on the Antarctic. We also talked about technology and we need to think more about
how to use it. We have touched on Big Data and there are things we need to follow up on.
Jan Lieser informed the meeting that the name of the new Australian icebreaker had been
announced as RSV NUYINA – “Southern Lights” in the aboriginal dialect.

Standing Committee Meeting De-Briefs
Applied Science and Research Standing Committee (ASRSC)
Wolfgang Dierking presented the ASRSC de-brief from their Committee meetings. Wolfgang
will continue as ASRSC co-chair along with Dean Flett and Phillip Reid.
The ASRSC action item status is attached at Appendix L.
Data, Information and Customer Support Standing Committee (DICSSC)
Antti Kangas presented the DICSSC de-brief. Antti is ending his term as co-chair and will be
replaced by Penny Wagner. Chris Readinger and Alvaro Scardilli are the other continuing cochairs.
The DICSSC action item status is attached at Appendix M.
Iceberg Standing Committee
Mike Hicks presented the Iceberg Committee de-brief. The meeting unanimously agreed that this
committee should be a standing committee and no longer a sub-committee of the DICSSC. Mike
Hicks and Keld Qvistgaard are the co-chairs.
The action item presentation is attached at Appendix N.

Business Arising
Future Vision of the IICWG
Dave Jackson distributed version 5 of a draft strategic vision that the task group had developed.
It was used as the basis for the following discussion. The group was applauded for the work they
had done and a lively discussion followed. General comments on the vision were:
 The strategic vision should be a strong statement of where we want to be in 5 years.
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It should help to position the IICWG with bodies like IMO, IAATO, IALA, etc. so that
when the major organizations think about ice they think of IICWG first.
The vision needs to distinguish the IICWG in relation to other bodies.
The audience for the strategic vision is both internal and external. It should show the
public and our managements the purpose and value of the IICWG. We have a good story
to tell. Internally, the vision should challenge us to align actions within the strategy.
We must look at the service from ice charting in a more comprehensive way including
waves, weather, and atmosphere. Ice charting is not something all on its own. We should
bring an integrated approach which users are demanding.
From a historical perspective, the IICWG has brought the ice services together in a
common mindset to enhance maritime safety in ice waters.

The draft version 5, together with detailed comments, is included at Appendix O.
There was also a significant discussion on the “working group” in the IICWG name. Some felt
that it implies a short term group and would like a new name that implies permanency to position
ourselves as the go-to group. Others felt that the name emphasizes that we are coming together
on the working level. It is recognized that there is substantial brand recognition in the name. It
was agreed to postpone any name change until at least the 20th anniversary (2019).
The Nautical Institute
Building on the presentation by Captain Snider, the Group discussed how to proceed in the arena
of ice navigation training. IICWG has provided input to the Nautical Institute during the
development of the Polar Code and now is a good time to redefine what we want to do. The NI
represents 7000+ mariners and is trying to get the right words into the Polar Code concerning ice
training. The IICWG can help with that. Suggestions included developing a standard course in
ice interpretation and providing an ice interpretation training tool for mariners. Individual ice
services have their own training programs that could serve as an initial step. There is also the
task group working on ice analyst and forecaster competencies that is related. All of the required
information is likely already available and just needs to be packaged appropriately.
It was agreed we should start with a practical step to engage the Nautical Institute.
ACTION

Send a formal letter to the Nautical Institute indicating that the IICWG is
interested in working with the NI to pursue the idea of standardized ice
information training for mariners. Our work with ice analyst competencies may fit
well with what should be taught to mariners and NI can help to structure what it
should look like.

Arctic Council
Further to participation with the Arctic Shipping Best Practices Information Forum, there was a
discussion about how the Arctic Council might be helpful in addressing some of the IICWG
issues, such as the challenge of “big data”. Arctic Council members have indicated a willingness
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to listen to us and, with the Finnish chair of the AC including meteorology as a priority, there
may be an opportunity for engagement.
ACTION

Form a task group to develop a roadmap for IICWG engagement with the Arctic
Council. Consider issuing a global challenge for Ice Services relating to big
data/data processing for improving future ice charts to interest the large NGO
foundations to help the Ice Services.

Review of Action Items
The secretariat reviewed the open plenary action items as well as new actions proposed during
the meeting. Five old action items were closed or cancelled during the meeting. Twenty-two new
actions that the Group felt were important and for which participants were willing to devote
resources were assigned and due dates established. The complete list of plenary action items is
attached at Appendix P. The action item status is maintained on the IICWG website.
The co-chairs asked all committees to review the idea parking lot attached at Appendix Q.
ACTION

All committees to look into the parking lot and advise on what should be kept.

As an aside, Florence Fetterer noted that the IICWG website is undergoing a revision to make it
easier to navigate and maintain. The Group congratulated Florence and NSIDC on the excellent
service they have provided in maintaining the IICWG website.
Send a letter to NOAA to encourage continued support for the IICWG website at
NSIDC.

Next Meeting
The next meeting was confirmed for Helsinki, Finland during September 24-28, 2018.
There were a number of suggestions for a theme and sessions:
 Users – what do various user groups need, are we giving them the right things, and do
they know how to use them.
 Future satellite mission needs – long term – propose a team to investigate and present
 Big data and machine learning.
 Session for more unconstrained dialogue between science and operations – invite Leif
Toudal and the data assimilation and modelling sub-committee.
 Visualizations - Ice chart portrayals – discuss in committee but bring to plenary because
this represents quite forward thinking – “Google ice chart” concept.
Concerning organization of the meeting, the group gave the following suggestions:
 Panel discussions are good.
 Try to break up the meeting with various activities.
 Committees want more time.
 Time for informal discussion and table tops.
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The organizing committee for IICWG-XIX is:
 Antti Kangas (FMI - host)
 Dave Jackson (CIS)
 Keld Qvistgaard (DMI)
 Caryn Panowicz (NIC)
 Chris Readinger (NIC)
 Mike Hicks (IIP)
 Jan Lieser (UTAS)
 Shanna Pitter (NOAA – secretariat)
 Klaus Strübing (IICWG secretariat)
 John Falkingham (IICWG – secretariat)

Meeting Close
The co-chairs thanked everyone for their participation and efforts in making this a very
successful meeting. They again thanked the formal hosts – ACE CRC and the Antarctic Gateway
Partnership – as well as the local hosts – Jan Lieser and Wenneke ten Hout for the wonderful
facilities and logistics. They congratulated the secretariat for the excellent organization of the
meeting.
IICWG-XVIII was closed with wishes to all for safe travels home.

End of IICWG-XVIII
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ACRONYMS
AAD

Australian Antarctic Division

IIP

International Ice Patrol

AARI

Arctic and Antarctic Research Institute
Antarctic Climate and Ecosystems Cooperative
Research Centre

IMetO

Icelandic Meteorological Office

IMO

International Maritime Organization

ASF

Alaska Satellite Facility

ITOPF

ASRSC

JPL
KSAT

Kongsberg Satellite Services

BAS

Applied Science and Research Standing Committee
Alfred Wegener Institute for Polar and Marine
Research
British Antarctic Survey

International Tanker Owners Pollution Federation
Ltd.
Jet Propulsion Laboratory

met.no

Norwegian Meteorological Institute

BSH

Bundesamt für Seeschifffahrt und Hydrographie

MSC

Meteorological Service of Canada

BOM

Australian Bureau of Meteorology

NAIS

North American Ice Service

CCG

Canadian Coast Guard

NERSC

Nansen Environmental and Remote Sensing Center

CDPF

Canadian Data Processing Facility

NIC

National Ice Center

CIS

Canadian Ice Service

NIS

Norwegian Ice Service

CLS

Collecte localisation satellites

NMI

Norwegian Meteorological Institute

CSA

Canadian Space Agency
Council of Managers of National Antarctic
Programs
Commonwealth Scientific and Industrial Research
Organisation
Centre for Polar Observation and Modelling
Data, Information and Customer Support Standing
Committee
Deutsches Zentrum für Luft- und Raumfahrt
(German Aerospace Center)

NOAA

National Oceanic and Atmospheric Administration

NRL

Naval Research Laboratory

NSIDC

National Snow and Ice Data Center

NSOC

NOAA Satellite Operations Center

NWS

National Weather Service

OSRL

Oil Spill Response Ltd.

DMI

Danish Meteorological Institute

SAR

ECCC

SMHI
SHNA

Servicio de Hidrografía Naval de Argentina

ESA

Environment and Climate Change Canada
WMO Executive Council Panel of Experts on Polar
and High Altitude Observations, Research and
Services
European Space Agency

As used throughout this document means
“Synthetic Aperture Radar” – not Search-andRescue
Swedish Meteorological and Hydrological Institute

SPRI

Scott Polar Research Institute

ETSI

Expert Team on Sea Ice

UCL

University College London

FMI

UAF

University of Alaska Fairbanks

UTAS

University of Tasmania

IABP

Finnish Meteorological Institute
International Association of Antarctic Tour
Operators
International Arctic Buoy Program

WMO

World Meteorological Organization

IPAB

International Programme for Antarctic Buoys

ACECRC

AWI

COMNAP
CSIRO
CPOM
DICSSC
DLR

ECPHORS

IAATO
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