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Research BT—20 % REZRICBLTH REMIFL. XRHRO—FD
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ISV ABALFERR U E— | ITVRELTERE 22— (CNES), H5UITTF |and commercial nature and Institut national de I (Téamoagﬁgﬁf EIBDORISE 2 (IDS; International DORIS Service) D EIBREI Ay T— D1 &
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% |z Iz BRI TERTRREORE R NI-H 2 HE Research, the Research Organization of Information | 20191200 |20241205 | gee gamy 45 K15 NPI (OBZEE £ DR MPRE MRS 1= DERMEIE | 5—K © | ©
and Systems, Japan on Cooperation in Research (SR tt=3=F -
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TS, |Met, NERSC, 25U Letter of RHTHETH |\~ LIH T EEREAREORI - #£EBNET DO THE. K>
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SIOS (Svalbard Integrated Arctic Earth Observing System) 5tEI&, =—74 LA & :*;;Eﬁ‘/%_lili
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REPORT ON RESEARCH ACTIVITIES

AT NATIONAL INSTITUTE OF POLAR RESEARCH

Peter Wadhams
Department of Applied Mathematics and Theoretical Physics,
University of Cambridge, UK
International Arctic Adviser

Introduction

Climate change is most rapid in the Arctic, and the changes there are having
serious impacts on other aspects of the global climate system. This being the case, it is
vitally important for any polar research institute to give special attention to
developing its Arctic programme. Reasons for this include:

- the climate threat from and to the Arctic;

- opportunities for transfer of expertise from Antarctic to related Arctic cryospheric
problems;

- the economic importance of the developing Arctic, as opposed to the Antarctic
where the Antarctic Treaty System limits development.

From October 8 to November 7 2018 | was based at NIPR as Arctic Adviser,
and was given many briefings on the current NIPR Arctic Program and on currently
envisaged changes. | was asked to comment on these both in general and specific
terms, and to produce a report on possible future directions for Arctic research at
NIPR.

My report follows. It is divided into categories based loosely on the briefings
offered, and thus on the interests of specific group leaders, who are named.

Clearly NIPR is, and will remain, primarily an Antarctic organization because
of the very large investment in the icebreaker “Shirase” and in the currently active
Antarctic bases at Syowa and Dome-Fuji. NIPR has a definite commitment to
maintain the Japanese presence in Antarctic and to fulfill Japan’s commitments under
the Antarctic Treaty to advance the cause of Antarctic research. The following report
considers how the range of scientific experience deployed in the Antarctic can be
transferred or replicated in the Arctic. Much is already being done, and this report
suggests some ways in which the Arctic effort can be increased within the range of
studies for which NIPR is known.

EXISTING FACILITIES FOR ARCTIC RESEARCH
AND COLLABORATION

The Arctic Environment Research Center (AERC) at NIPR already has
facilities in place for carrying out its own research and collaboration with others. Its
in-house facility is the Ny Alesund Research station, one of an international complex
of laboratories in NW Svalbard. Collaborative facilities include an office at UNIS
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(University Centre in Svalbard, Longyearbyen); facilities at the International Arctic
Research Centre (IARC), University of Alaska Fairbanks; the Spasskaya Pad
Scientific Forest station in Siberia; and the Cape Baranov research station also in
Siberia and on the coast of the important and sensitive East Siberian Sea. Two other
research stations, the Canadian High Arctic Research Station (CHARS) at Cambridge
Bay, Victoria Island, and the Czech Arctic Research Infrastructure in Svalbard, also
offer collaborative facilities.

These facilities together provide every kind of Arctic environment for study,
and allow easy transfer of research effort from Antarctic environments to Arctic
environments. For instance, Antarctic lake ecology can be transferred to lakes in the
vicinity of CHARS (at the time of my last visit, CHARS, an attractively designed
facility, was greatly under-used and would presumably welcome greater involvement
by visiting groups). Cape Baranov, with which 1 am not personally familiar, is
superbly placed to allow marine research work in the Laptev and East Siberian Seas.
This is a sensitive area because during many seasons of ship-based research in the
East Siberian Sea led by Igor Semiletov and Natalia Shakhova, funded by the US
National Science Foundation (NSF) and based at University of Alaska Fairbanks, an
increasing mass of active methane plumes has been seen, arousing fears of a serious
methane outbreak which could affect global climate. The research arrangement has
now ceased and it has become vital to have some kind of access to this marine region,
both for methane and for other ecological reasons. If NIPR can establish a position of
trust with the operators of Cape Baranov to permit joint field research, this would be
of enormous value to science.

Regarding marine research, Longyearbyen has always been the main port for
Svalbard, so the link with UNIS is important, giving access to the ships which UNIS
charters to assist its research and teaching, notably the new “Kronprins Haakon”. Ny
Alesund is accessible to large ships but is usually used for terrestrial and atmospheric
research, with marine research (e.g. work on glacier fronts) being done with small
vessels.

In a summary of Arctic collaboration, Dr Enomoto described collaboration on
Arctic-Antarctic aurora conjugate observations and the European incoherent scatter
radar (EISCAT), both mentioned below. He also mentioned collaboration with the
Centre d’Etudes Nordiques, which covers three Francophone institutions in Quebec,
two universities and a government laboratory. Again, from a marine viewpoint this
has the advantage of linking with the Centre’s largest asset, the research icebreaker
“Amundsen”.

Within Japan, Dr Enomoto described the Japan Arctic Research Network (J-
ARC Net), a national collaboration involving JAMSTEC and Hokkaido University.
Here the emphasis is on broadening Arctic studies into interdisciplinary efforts on the
environment and human sciences and increasing links with industry. This is important
especially in relation to JAMSTEC. JAMSTEC is a research centre but is very heavily
based on equipment design and construction. On one of my visits to Yokosuka, a
colleague described the place as “JAMSTEC Heavy Industries” in a joking reference
to the next-door Sumitomo Heavy Industries. A key to fruitful Arctic collaboration
within Japan must be finding collaborative projects in which the scientific expertise of
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NIPR can be combined with, or can call in, the engineering skills of JAMSTEC. |
deal with this further below.

Finally, one should mention the Japan Consortium for Arctic Environmental
Research (JCAR), a nationwide network for promoting Arctic research based at NIPR.
JCAR has a “long term plan for Arctic environmental research” which is quite
comprehensive, and also promotes ideas of infrastructure development and collecting
information on environmental change.
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SURVEY OF RESEARCH PROGRAMMES

We survey the current status and planning of different research programmes,
beginning with presentations made by the leaders.

Ice Core Research Center

Discussions were held with Prof. Kumiko Goto-Azuma who demonstrated the
complex of cold rooms, core store facilities and sample testing equipment, maintained
at temperatures down to -50°C. We talked about analysis of air and ice samples and
the need for more people to keep the equipment and science going.

An early problem identified is the fact that the core treatment laboratories are
highly advanced, probably the best in the world, but much of the equipment was
constructed by the use of one-off grants. The difficulty is maintaining the equipment
at top level, which requires money, and maintaining the level of research effort, which
requires permanent staff beyond the level available at the moment.

The level and quality of effort are impressive. Deep cores have been recovered
from Dome Fuji from depths of 3035 m, reaching ages of 700,000 years. Efforts are
under way to find a location to drill to an even greater age, with 1,500,000 years as
the target. This is an international collaboration which forms part of the IPICS
programme (International Partnership in Ice Core Studies), by which NIPR is joined
to 24 laboratories worldwide. IPICS has three other high priority aims - the study of
the last interglacial, and of the last 40,000 and 2,000 (higher resolution) years. These
three areas can be accomplished by Arctic coring, in Greenland and, for shorter age
studies, in Svalbard. The wide range of studies of trace gas chemistry from cores can
be applied equally to the Arctic and Antarctic, so NIPR is in a strong position to play
a leading role in the Arctic components of IPICS research. The more recent studies
(last 40K and 2K vyears) are of increasing importance in relation to present day
climate change and in determining whether past change is relevant to the rapid
changes that we are presently inflicting on ourselves. Apart from standard gas
analyses such as CO2 and CHy, vital studies include the change in the oxygen/nitrogen
ratio; the study of ice fabric differences as compared with radar surveys; Cis studies;
and analysis of CO, O, Ar, Xe and Kr (inert gases) and lead, strontium and nickel
isotopes. The field of species that can be analysed and that yield data of value to
palaeoclimate research is steadily widening, with NIPR playing a leading role. It is
well placed to add new work by operating from the Ny Alesund base for shallow
coring on local glaciers.

An example of individual research work within the Center, presented by Prof.
Goto-Azuma, is the work of the postdoctoral fellow Ikumi Oyabu. She is carrying out
a study of methane levels in the atmosphere over the past 10,000 years from ice cores.
The data are of high quality and high temporal resolution and reveal enormously
interesting results, most of which remain to be interpreted. One obvious feature was a
peak at 5000 years which may be emissions associated with the Storegga Slide in the
Norwegian Sea. Other events are of unknown origin, and much remains to do to
determine the typical shape of a methane outbreak and what is the origin of each kind
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of methane peak. The sheer wealth of information and the vast number of questions
set just by this analysis of a single chemical species during a single period
(postglacial) shows what can be achieved by complete analysis of many more
chemical species during longer and shorter paleo periods. The work is enormously
valuable, is probably unique in its meticulous quality and opens up new lines of
research which need more staff to pursue adequately.

Conclusions and recommendations
1. The ice core programme is one of the best such programmes in the world. It is
a jewel in the crown of NIPR. Recent research on analysis of trace gases and
trace components of ice opens up the field to a huge growth in the
fundamental science of palaeochemistry.
2. There is therefore an unanswerable case for maintaining and strengthening the
Ice Core programme because
(a) it represents fundamental science,
(b) this is one of very few centres in the world capable of carrying out this
research,
(c) it is probable that much basic new information on paleoclimate is waiting
to be discovered and explored.
3. Strengthening support for the Ice Core Programme is not a matter of providing
large one-off grants for specific new projects, but more a matter of providing
adequate continuing funds to support research and technical staff and the
maintenance and updating of existing apparatus.
4. The reference list of key papers in paleoclimate published over the last 4 years
by member of the Center should speak for itself as an indicator of what excellent
value-for-money science is delivered thanks to the continuing presence and
development of the Center.
5. With respect to the Arctic, the skills of the Centre can easily be transferred to
the analysis of cores from shallow drilling in Greenland and Svalbard; the full
spectrum of trace gas and trace chemical analyses can be applied, as in the
Antarctic. This makes NIPR easily one of the most advanced institutions for
Arctic ice core drilling and analysis, especially if it works closely with Danish
colleagues. In this respect a major advance is the planned EGRIP core (East
Greenland Ice Core Project) in NE Greenland, which will advance our knowledge
of the early Holocene and will be a framework for increased international
collaboration.
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Bioscience Group

Discussions were held with Dr Tsuneo Odate, on polar ecosystems research.
The task of the group is to study the adaptation and survival of organisms in the
extreme polar environment, and the response mechanisms of polar communities
(marine and terrestrial) to global change. The studies include biological production in
marine lower trophic levels, marine predators and terrestrial biology.

Biological oceanography at present is mainly Antarctic, and is based on
studying ecosystem variability in the Antarctic Ocean using in situ and satellite
observations. There is collaboration with Australian scientists because much of the
research is on plankton variability in the Indian Ocean sector. This is of necessity
carried out from “Shirase” during her voyages to and from Syowa base. It means that
the ship operates in the 60°S, 110°E region in January, then moves E to 150°E in
February-March. She can study bottom water production at about 65°S 110°E;
chlorophyll-a at 110°E where it has been increasing; and oceanography off Casey
Station. For the Australian collaboration the group has access to “Tangaroa”.

Vertebrate ecology research is carried out on seabirds and marine mammals,
with data loggers having been developed for attachment to the animals which has led
to an excellent programme with penguins. This is currently all in the Antarctic, but
there is no reason why similar research could not begin in the Arctic, though it would
need to slot in with (or collaborate with) similar studies which are being carried out
by other nations such as Canada and the US.

Terrestrial biology is also Antarctic-centred, dealing with the biota of
Antarctic lakes and what sediment studies there say about environmental change.
However, this research has been successfully extended to the Arctic over the past
decade, and data have been collected on soil microbial respiration and photosynthesis.
This area of research is led by Satoshi Imura.

An extension of biological oceanography to the Arctic is being led by Takashi
Kikuchi (JAMSTEC) and involves studying Arctic marine ecosystem change focusing
on lower trophic levels and relating the changes to physical change in the Arctic
environment. This work will be taking place in the Pacific sector of the Arctic, using
the Japanese RV “Mirai” and other international vessels, and also moorings. There
will be collaboration with many other nations (US, Canada, Norway, Germany,
Russia). It has been suggested that the fisheries vessel “Niitaka Maru” can also be
used in the Pacific Arctic.

Conclusions and recommendations

1. It is good that the bioscience programme is already being extended to the
Arctic, although it is traditionally firmly rooted in the Antarctic and will
probably remain so, because of availability of “Shirase” and access to the
Antarctic terrestrial environment via Syowa.

2. The planned North Pacific biological oceanography work is good, makes use
of “Mirai”, and draws in collaboration with the many other nations working in
the Pacific sector of the Arctic.
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3.

In the European sector, probably more could be done to transfer Antarctic
expertise to lakes and terrestrial environments centred on Ny Alesund, as well
as marine science collaborations with UNIS from Longyearbyen and short-
range boat work from Ny Alesund. But there are other Arctic centres which
could also be explored as bases for NIPR’s expertise, e.g. CHARS (Canadian
High Arctic Research Station) for lake and tundra ecology, which could open
up Canadian collaboration and entry into a new vast area of the Arctic.
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Geosciences Group

Discussions were held with Dr Yoichi Motoyoshi. He stated that most
geological research is done in the Antarctic, with marine sites reached by “Shirase”
(new icebreaker under construction). Specific projects include:

SHRIMP - a high resolution ion microprobe to detect age of rock from zircon analysis.
It is available to other users. It was recently used for U-Pb analysis of tufa showing
that the last geomagnetic field reversal happened 770,200 years ago. It was also used
to analyse radioactive caesium-rich microparticles in material released from the
Fukushima nuclear accident.

SELFRAG - crushing material to extract tiny grains of zircon, providing very clear
single crystals. Collaboration is with European laboratories, Australia and Korea.
Raman spectrometry is also in use and available for collaboration.

By definition, a geology programme must be site-specific, so apart from the
use of specialist facilities like SHRIMP on Arctic specimens, the main geology
programme does not transfer easily to the Arctic, necessitating a new site-specific
Arctic programme. The very comprehensive Antarctic programme includes:
Geomorphology The use of geodesy, gravity and seismology to establish the internal
physical structure of the solid Earth, and the structure of the continental and oceanic
crust. The evolution of the (Antarctic) continent and physicochemical processes
within the crust. Techniques include earth tide measurement, and gravity
measurements of the gravitational field via the GRACE satellite.

Geology The study of crustal materials in polar regions via microscopic and chemical
analysis.

Geophysics Observations of the ocean floor in seas adjacent to Antarctica;
aeromagnetic observations.

Lastly one should mention the programme to study Antarctic meteorites,
which have been recovered in great numbers from the edges of the Antarctic ice sheet
where they are driven by surface ice dynamics. No similar sources have been
identified in the Arctic, though it is conceivable that similar conditions may exist on
some Arctic ice sheets.

Conclusions and recommendations

1. The present geoscience programme is aimed at the Antarctic and at
understanding the geological processes underlying the breakup of
Gondwanaland and the development of the Antarctic continent. It is highly
integrated, involving field work, remote sensing and modelling of many
elements of the earth system (sea floor, ridges, continent) and is very
successful, especially through its links with the geoscience programmes of
other Antarctic research nations.

2. Such a programme does not transfer easily to the Arctic. The geological team
would have to identify a region that is not being studied intensively by others
and either mount a stand-alone programme or negotiate to work along with
other international groups. It would seem to be more fruitful to continue to
focus on the Antarctic for geology, and to concentrate on processes of change
(especially climate change) in the Arctic as being more suitable for bipolar
studies.
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3. This does not mean that there shouldn't be as much personal collaboration as
possible, including visits to and fro by Arctic and Antarctic geoscientists. Also
the SHRIMP/SELFRAG facility is very valuable and can be applied to Arctic
problems. Meteorite studies can also be carried out in the Arctic where
possible.
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Upper Atmosphere Programme

Discussions were held with Hiroshi Miyaoka, the new Director of the Arctic
Environment Research Center and leader of the upper atmosphere group.

The upper atmosphere/space group is large (10 faculty) with a wide range of
research in solar-terrestrial physics. It is one of NIPR’s main fields of endeavour.
Virtually all of the areas of research are bipolar and either already have strong Arctic
components or could easily gain them.

The four main areas of research are
Auroral physics;

Magnetosphere-ionosphere coupling;
Mesosphere-lower thermosphere dynamics;
Space weather.

Space weather is studied by modelling, but the other areas involve field

measurements.

The Arctic component of auroral physics is the Iceland-Syowa conjugate
auroral observatories. It happens that the geomagnetic conjugal point for Syowa is on
land in Iceland (though now moving offshore). This allows direct study of particles
and energy that are injected into the Earth’s magnetic field from space then reflected
repeatedly as they are accelerated along lines of force. Two observatories in Iceland
are maintained close to the conjugal point, at Husafell and Tjornes. Measurements are
made simultaneously by magnetometers, VLF wave receivers, riometers, all-sky TV
cameras (for visual display), photometers, lasers and spectrographs, a thoroughly
exhaustive set of instrumentation. This is the most useful and favourable pair of sites
in the world for this type of measurement.

The geomagnetic field at ground level is mapped in Antarctica by an
unmanned chain, which is compared with British, Chinese, US and Italian chains. A
larger area network is also coming into operation.

There is a ground radar measuring radar system called SuperDARN (Super
Dual Auroral Radar Network), which has stations both in the northern (27 radars) and
southern (8 radars) hemispheres. NIPR maintains the station at Syowa and so links in
to the work of the whole network. Its Arctic link is that the radar data are
simultaneously obtained from King Salmon (Alaska) and Hokkaido. The
measurements from all the systems overlap to enable an ionosphere microwave map
to be obtained, enabling much more research to be done. So here international
collaboration and Arctic linking are both fully developed.

Another strong link with the Arctic is EISCAT, the European Incoherent
Scatter radar. Begun in 1975, EISCAT is an international organization with 10
countries involved including Japan, and with powerful incoherent scatter radars
positioned in northern Sweden and Svalbard. Japan joined the organization in 1996 as
the first non-European nation, and has helped fund a second UHF radar in Svalbard.

Clouds are being studied on the Mount Zeppelin Observatory near Ny Alesund,

making use of the clean facilities owned by Norsk Polarinstitutt and maintained by the
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Norwegian Institute of Air Research (NILU). These are excellent collaborators.
Measurements within clouds include sizes and concentrations of particles and their
nature (ice or water). In future vertical structure will be emphasised, with radar and
lidar measurements, while the recent HAWKEYE sensor permits individual cloud
particle shapes to be measured. This will be very helpful in determining the year-
round role of Arctic clouds in climate processes, something which is not understood
well and has not been represented properly in climate models.

At Zeppelin too black carbon aerosol is being collected by the COSMOS
(continuous soot monitoring system), a filter-based absorption spectrometer. This will
help determine the time variability of black carbon and whether its role in radiative
forcing is important or not.

A new effort is to measure atmospheric argon, which has been found
(although it is chemically inert) to have a solubility in water which depends on
surface water temperature. This will involve adding the collection of Ar to weekly air
samples collected at Ny Alesund. It is particularly useful as recent (November 2018)
data have shown an unusual “hot spot” in the Fram Strait west of Svalbard, and this
would enable the range over which the ocean averages the solubility of Ar to be
determined. Many other species are routinely measured at Ny Alesund, including COz,
CHjs4, CO, O2/Nz2 ratio, N20, SFg, C-13 in CO2 and CHgs, deuterium in CHa. This is a
very systematic set of measurements of GHGs and gases associated with climate
effects, so represents a valuable contribution to science.

Finally we should mention the PANSY radar, the largest atmospheric radar in
the Antarctic, a very large ground array. This can measure 3D winds from the surface
to 500 km.

Conclusions and recommendations

This programme is already fully integrated between Antarctic and Arctic
components. Participation in the EISCAT programme is very important as this radar
is being further developed in collaboration with European organizations. The whole
programme is excellent and there seem to be no deficiencies in the Arctic aspects of it.
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Public Outreach Programme

Discussions were held with Dr Yoichi Motoyoshi and the author made several
visits to the Polar Museum.

The Museum has developed a very interesting and varied programme of
education and outreach. It indicates a good effort to be present in the local community
and to reach out to teach the public about the polar regions and the reasons for
studying them. Some of the initiatives are:

The Open Campus, in which the Institute is opened for a day with various
exhibits and demonstrations for the public, attracted 2,548 visitors on the open day in
2018, as opposed to 1,982 in 2017. This is a remarkable increase in numbers, which
reflects a growing interest in the polar regions, and indicates that the advertising by
the staff is obviously effective. Whatever the reason, the aim should be to keep
increasing the number of students attending the event.

Antarctic lectures, open to the public (40 per year), and some of them coming
from Antarctica via JARE wintering party members, are always very popular and
could be advertised more extensively. As | know from Cambridge, there is an
enormous vein of public interest in the polar regions, especially Antarctica, which
NIPR is in a perfect position to satisfy and develop.

Antarctic classes by teachers in Antarctica: it is a very worthwhile initiative to

select two teachers from junior high/high schools from all over Japan to be sent to the
Antarctic base of Syowa during the summer. These teachers then connect via satellite
with their own classes, for 4-5 sessions of direct teaching. This is similar in purpose to
Polartrec (University of Alaska). By choosing teachers from towns distant from
Tokyo it extends public polar interest to a greater area of Japan. The classes could be
extended to Ny Alesund to add Arctic interest and expertise.
Recommendation. Teachers who are interested in introducing some polar information
during their normal curriculum could join a network called Polar Educators
International (PEI) (www.polareducator.org). The 4" World Meeting of PEI will take
place in Cambridge, UK, in April 2019. Attendance and a poster presentation of the
work done by NIPR would strengthen the international presence and standing of
NIPR.

Polar Science contest for Junior High and High School students. The
Antarctic and Arctic Junior Forum, held yearly, handled over 300 applicants in 2018.
It is co-sponsored by the Science Council of Japan, MEXT (Ministry of Education,
Culture, Sports, Science and Technology), Japan Polar Research Association.
Recommendation. A very good idea, which is bound to grow in time. Again, good
advertising could reach larger numbers of students.

Science Café, over 12 times per year. Aimed at the general public, it is an
excellent way to generate interest in the polar regions on the part of the community.
With wider advertising, it could reach many more people.
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Free Magazine, published 3 times yearly (every 4 months). Called “pre-Polar”,
it is aimed at junior high school students. It started in the summer of 2016. It is
available to be downloaded, but also can be sent by post. A very good idea.

The Polar Science Museum, centre of this activity, was opened on July 24,
2010. By July 15, 2017 it had received 200,000 visitors; and 42,399 more by June 14,
2018. This is an average of 124 visitors per day.
Comment. The staff are doing a commendable job. | suspect that the 124 visitors will
be mainly organised school outings, as witnessed during my month at NIPR. Within
the Museum, the TACHIHI Aurora Theater is especially attractive to visitors, and is a
good showcase of the work done by NIPR scientists.

Conclusions and recommendations

The presence of the Polar Museum is a real asset for the Institute and has a
great potential for growth. It is the only Polar Museum in the Tokyo area, and as such
could feature as one of the attractions of the Tokyo region. The previous museum
space, within the Itabashi Institute, was fine for people visiting staff at the Institute
but was unavailable to outside visitors. The new museum has the potential to become
a stand-alone tourist attraction. Visitors will need to make a train journey to visit it, as
there is nothing else within walking distance except IKEA. But this enhances its
attractiveness as a specific tourist destination (e.g. like the Fuji Art Museum in
Hachioji, distant from standard sites but worthy of a specific visit).

However, in order to be included in “things to do in Tokyo” maps for visitors
to the city, it will definitely need English translations to the captions. The historical
part could be enlarged, with short extracts from archival films showing the beginnings
and the progress of Japanese research in Antarctica (IGY 1957-59), in the same way
as the TV screen shows movies of the Shirase expedition to the South Pole (1911-12).
Also for each scientific subject there could be more TV screens with films illustrating
how the exhibits were obtained. Also there could be more filming of ice cores (a very
strong research area at NIPR), and more images of cross-polarised slices. There is
plenty of space in the museum for the expansion of exhibits.

A good way to attract more visitors would be to organise temporary
exhibitions on polar themes — paintings, photographs, artefacts. The building across
from the Museum (at present a sort of waiting room) could be used for this purpose,
or, for a major exhibition, the foyer of the main NIPR building could be brought into
use.

A special exhibition took place July 16-September 24, 2017, for the 60"
anniversary of the establishment of Syowa. Repeated exhibitions could create a ‘core
following’ of interested people. This again would reflect the museum’s status as an
emerging tourist attraction for Tokyo, as the special exhibitions would receive wide
publicity (via glossy flyers at all tourist information centres) and this would attract
visitors to the permanent exhibits as well.

It was good that the Polar Museum was represented at the first meeting of the
Polar Museums Network (PMN) held at the FRAM Museum in Oslo (Norway) in
October 2016. It was a very useful and interesting meeting, but the network itself
needs more support to be fully launched. The next workshop will be held in Ushuaia
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(Argentina) on April 1, 2019. It will precede the SCAR SC-HASS conference. As it is
going to last only 3 hours (14.30 to 17.30) it is probably only worthwhile to take part
in it if someone from NIPR is already going for the SCAR meeting.

However, it is surprising that the Polar Museum does not feature in the
Directory of Polar Museums (hosted by the Scott Polar Research Institute,
University of Cambridge, UK) within the PMN website. Four Polar Museums in
Japan are included: 1) Fuji Antarctic Museum, Nagoya; 2) Hokkaido Museum of
Northern People, Abashiri, Hokkaido; 3) National Science Museum, Ueno, Tokyo; 4)
Shirase Antarctic Expedition Memorial Museum, Akita-ken.

It would be advisable to submit a detailed entry (following the instructions on the
PMN website), specifying what is on display in the Polar Museum.

Friends of the Polar Museum

At the Scott Polar Research Institute in Cambridge, UK, there is a very active
and influential group of people who are “Friends of the Polar Museum”. They
subscribe and pay a yearly fee (currently £25 for individuals, £40 for families). This
offers them:
* a varied programme of activities and lectures;
* benefits such as reserved seating at lectures;
* special events by invitation only;
* a bi-annual newsletter called “Polar Bytes”;
* a yearly day dedicated to them, with the Annual General Meeting, a special lunch,
and a lecture by a famous polar personality.

On their part the Friends provide assistance to all aspects of the Institute's work as
requested by Institute staff, principally through financial and practical help for the
Library, Museum and Picture Library. This includes:

Providing materials for museum exhibits;

supporting conservation work on the photographic collections;

providing for the essential repair of books;

purchasing maps and out-of-print publications;

assisting in the preservation of the Picture Library’s film footage;

providing grants to support the work of polar specialists;

assisting in the acquisition of archivally important journals and letters;

holding special appeals to enable extra support for the Institute;

contributions towards the cost of restoring historic artefacts;

practical help by volunteer Friends has included working on the map
collection, documentation and storage of the museum collection, photographic
cataloguing, scanning newspaper articles.

In fact its activities began because in the 1950s relics of early polar expeditions and
classic polar books started to feature in auctions and sale rooms, and there was no
budget within the Institute to purchase any such items for the Museum, Archives or
Library. The Friends were able, through donations, to rescue many such items for the
Institute as well as pay for activities like rebinding of classic polar books. It is a well
of private enthusiasm on which SPRI continues to draw. It seems to me that such an
organisation would be ideal for NIPR, the question being whether this is possible in a
Government-funded Institute (SPRI is University). If it is possible, the point of
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contact to find out how the SPRI Friends operate is to look at the website:
www.spri.cam.ac.uk/friends. The secretary is Celene Pickard (e-mail:
friends@spri.cam.ac.uk).

An important purpose of such an organization is to raise awareness of the existence of
the Polar Museum. A patronage from a prominent Japanese personality would be
beneficial (maybe Princess Takamado?).
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Links with JAMSTEC

The closest external link that NIPR has is with JAMSTEC, specifically with its
HQ in Yokosuka. NIPR and JAMSTEC are linked though the ArCS programme (see
below) as well as through many other collaborations, formal and informal. There
appears to be considerable overlap in many areas, though JAMSTEC does have one
well-defined characteristic, of being able to develop and build large items of
equipment, especially for use at sea. A small example of the difference in emphasis
between the two institutions is my own experience of discussing collaboration
between the UK and Japan on the development and instrumentation of small AUVs
for under-ice use (a project supported by the British Sasakawa Foundation). With
JAMSTEC | developed discussions with Dr Yoshida. We talked about desiderata for
an operational AUV system, and talked about preliminary designs for an Arctic AUV.
JAMSTEC produced a completely new design, a chunky snub-nosed vehicle which is
heavy, at 235 kg, although it is only 1.8 m long. It can therefore be put through a hole
in the ice, but you need a crane to lift and lower it. It will use a laser profilometer for
mapping the ice underside, and will have a CO, and an ATP (for total biomass)
monitor. We discussed pros and cons of this design in the light of our own experience
of small under-ice AUVs.

After the meeting Dr Yoshida took us for a tour of heavy facilities, starting
with “Yokosuka”, a large ship which contains a gigantic hangar-cum-hold where the
“Shinkei 6500” deep diving manned submersible (3 crew, 6500 m) is kept, and from
which it is run aft then lifted on a massive instrumented A-frame before deployment
in the water. Also massive were the original “cruising AUV’ Enoshima and two more
specialized AUVs, designed to investigate the seabed for rare earths and seabed
methane. One of the AUVs has four fins so that it can change depth without changing
attitude, useful for staying a small distance above an undulating seabed. We also saw
a huge ROV which they have bought commercially because it was cheaper than
developing their own.

Back at NIPR | had a session with Dr Nogi who told me about JARE plans,
including the information that in collaboration with Tokyo University, NIPR was
developing a small under-ice AUV called Hattori (Dr Maki, Tokyo University as lead,
but Dr Yoshida at JAMSTEC also involved) to be tested out next year. This is closer
to vehicles that we ourselves have used. The moral seems to be that JAMSTEC is
adept at facing and conquering engineering challenges, while NIPR seeks to advance
science using the simplest available facilities. This is a gross distortion and
simplification, of course, but it reflects a need to somehow join together more closely
in the philosophical approach to science as well as specific projects.

JAMSTEC has many Arctic interests in which NIPR could link: seabed
geology; use of the ice-strengthened RV “Mirai” to study global environmental
change; deep-sea biological systems; deep-sea drilling.
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Overall Arctic programme -
Arctic Challenge for Sustainability (ArCS)

There is already a focus for collaboration between NIPR, JAMSTEC and other
Japanese institutions (notably Hokkaido University) on Arctic research, in the form of
the Arctic Challenge for Sustainability (ArCS) (2015-2020), a successor to the earlier
GRENE Arctic Climate Change Research Project (2011-16). A strong stimulus for
both programmes is the rapid retreat of Arctic sea ice and the failure of models to
predict or explain this. The directors of the project, Masao Fukasawa
(NIPR/JJAMSTEC), Hiroyuki Enomoto (NIPR), Takeshi Kawano (JAMSTEC) and
Sei-Ichi Saitoh (Hokkaido University) have ensured close collaboration among these
three institutions and a focus on rapid climate change in the Arctic and the associated
climatic feedbacks.

The work planned includes: improved observations on weather and sea ice, to
be done during the Year of Polar Prediction (YOPP) and other internationally linked
programmes; predictability studies on weather extremes, which have become much
more prevalent since 2006; studies of changes in the Greenland ice sheet and its
marine interactions (EGRIP, mentioned above, is associated with this); study of
greenhouse gases by ship, aircraft and satellites; study of changes in the ocean and
marine ecosystems of the Arctic (mainly Pacific sector); study of economic
development and its impact on indigenous people; and the establishment of research
platforms within existing national facilities as already described (eg IARC, Alaska;
CHARS, Canada; Spasskaya, Cape Baranov, Russia; Ny Alesund; EGRIP drilling
site). Young scientists are being sent out to foreign labs and Japan is playing a full
part in science diplomacy relating to the Arctic, such as the Arctic Council (observer
since 2013), AMAP, IPCC.

Recommendations

I suggest also CLIC; association with EU programmes such as the latest
Cryosphere call within the Horizon 2020 programme; association with ERC
(European Research Council).

A typical example of an ArCS project, in which | became involved, is the
wave-ice programme being pursued by Dr Waseda and his postdoc Dr Kodaira
(Tokyo University). They have already been working on waves in the southern
Beaufort Sea and have published two papers based on work using borrowed buoys.
This illustrates the value of close links between Japan and other nations’ programmes.
Beaufort Sea wave-ice interaction was identified as a problem by the US Office of
Naval Research in 2013, who started two programmes to study them. These built on
many decades of wave-ice interaction research in other areas (many of which | led)
where the impact of wave climate on melting and stripping away floes from the ice
edge was studied. It always seemed to be the case that the Beaufort Sea was free of
such effects so long as the summer ice edge remained close to the coast, but now that
a large area of open water exists, waves can be generated sufficient to impact the ice
cover as a whole. The ONR programme included both long-period buoy deployments,
with data sent back by satellite, and short-period deployment on specific experiments.
Waseda built on this work, beginning with wave buoys borrowed from the ONR
programme, then carrying out a cruise from “Mirai”” in October-November 2018 (just
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concluded) with further wave buoys, studying interaction during the early autumn
growth season. Further work will be done from a wave tank at Tokyo Maritime
University, again tied in to work that we are doing from the Hamburg wave-ice tank.

This ArCS project illustrates the value of linking with other Arctic
programmes, in this case the ONR Arctic Program, but wider links have already been
established. For instance the EU ICE-ARC project on Arctic climate change, recently
completed, was found to link very closely to the strategy of ArCS, so in a meeting in
2015 at Toyama, it was possible to exchange ideas between ArCS and ICE-ARC and
see in what ways these two projects could collaborate. The field plans of the present
voyage of “Mirai” are themselves based on the plans and accomplishments of the
“Sikuliaq” ice edge voyage to the southern Beaufort Sea in autumn 2015.

With ICE-ARC finished, it will be very fruitful if ArCS can collaborate with
one of the new EU calls which will result in polar projects, e.g. the current
“Cryosphere” call. The EU is now positively seeking collaborations with international
organizations outside the EU.
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CONCLUSIONS

Ideas, conclusions and recommendations are found throughout this report. In
summary, | am very impressed by the effectiveness with which NIPR has moved in to
the Arctic, making it a leading Arctic research organisation. There are some fields
where research is highly site-specific and where the Antarctic must remain the main
field of endeavour, e.g. geology. There are others where very specific Arctic
collaborations have developed based on international agreements, e.g. the upper
atmosphere studies associated with EISCAT. And there are others again, mainly
associated with climate change and similar process studies, where Antarctic skills can
be translated easily to the Arctic and very valuable research programmes and
collaborations set up. NIPR in the Arctic has got much scope for expansion.
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