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ANTARCYIC CLIMATE
& ECOSYSTEMS

COSIPERATIVE RESEARCH CENTRE

Dr Rob Massom

Senior Research Scientist and Sea Ice Group Leader,

Australian Antarctic Division &

Antarctic Climate and Ecosystems Cooperative Research Centre,
Private Bag 80, ¢/o University of Tasmania,

Hobart, Tasmania 7001, Australia

E-Mail: R. Massom(@utas.edu.au

January 27, 2013

Evaluation of Ocean and Sea Ice Dynamics Group, ILTS, Hokkaido
University

It is an honour to provide an evaluation of the excellent Ocean and Sea Ice Dynamics Group
within your wonderful institute, and its work over the past 5-6 years. 1 have had the great
privelege of a close association with this group for a number of years — during which time [
have come to recognise its significance not only in and around Japan but also globally. Indeed,
Dr Takeshi Tamura spent 2 years with me in Tasmania as a JSPS postdoctoral fellow from
2010-12, after finishing his PhD at ILTS. It was an absolute pleasure to host him, and to
further develop close linkage between our two groups. This linkage has included an invitation
to join the immensely important Cape Darnley Polynya Project, which Prof Ohshima leads, and
participation of groups of Japanese scientists on all recent Australian sea ice cruises to
Antarctica. As with the other topics of research carried out by this important group, the Cape
Darnley Polynya project is not only highly topical but is also of global significance. This 1s in
fact the hallmark of this group — the ability to focus on key climate-related research questions
in a highly logical and systematic fashion, to effectively carry out research under extreme
conditions while embracing technological innovation, high-level analytical skills, and
subsequent production of important new datasets and publication of results in high-impact
scientific journals. Indeed, their publication rate of high-quality papers is nothing short of
prolific. Their success and recognition as international leaders in their field also bears testament
to the complementary and wide-ranging skills and expertise within the group.

Under the expert guidance of Professor Ohshima, the group has gone from strength to strength.
Prof Ohshima is not only an acknowledged leading and highly-respected expert in high-latitude
oceanography. He also uniquely has a strong grasp and understanding of complex cross-
disciplinary issues and phenomena, and displays considerable leadership skills. The group is
closely-knit and highly dedicated. The other 2 faculty members (Associate Prof Fukumachi and
Assistant Prof Matsumura) are also world leaders in their field, as are the 2 Emiritus Professors
Wakatsuchi and Kawamura. Moreover, they have attracted a succession of high quality and
highly-promising postdoctoral research fellows (4 at present) and graduate students (an
extraordinary 8 at present). This factor strongly reflects the overall vibrancy of the group, and
underlines the key role that it plays in teaching and producing the next generation of world-
leading high-latitude researchers.

I became fully aware of the quality of this group and its ability to produce when I recently
hosted Dr Tamura as a postdoctoral fellow. With other members of the group, he has been
responsible for ground-breaking research into remote sensing of sea ice production rates in both
Antarctic and Arctic polynyas. Not only this, but the group have made the resultant datasets



Antarctic Climate & Ecosystems Cooperative Research Centre
Private Bag 80, HHobart, Tasmania 7001. -Australia
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- available to the wider community, which is greatly beneficial to climate research and fills
major gaps. We, the wider community, are also extremely grateful to the group for producing
yet another highly important new dataset, namely heat/salt flux and sea ice production for the
polar oceans. In addition, the group is leading the way towards better understanding of air-sea-
ice interactions in the Sea of Okhotsk, and the impact of changing environmental conditions in
the region. '

In summary, T give my strongest possible recommendation for continued high-level support of
the Ocean and Sea Ice Dynamics Group within the framework of your institute (ILTS). The
critically important work carried out by this leading-edge group is in fact likely to become even
more significant in the light of our urgent need to better understand the processes involved 1in,
and impacts of, changing oceanic and sea ice conditions as a result of climate change. 1
certainly wish them all the best for the future, and look forward to a long and fruitful
association.

Yours sincerely,

1Y Me—

Dr Rob Massom
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Assessment Report by Foreign Researcher for Ocean-Atmosphere
Research Group, Water and Material Cycles Division, Institute of Low
Temperature Science, Hokkaido University, Sapporo, Japan.

To whom it may concern,

My name is Dr Guy Williams and | am an Australion polar research scientist with 15
years experience specialising in ocean/sea ice interactions around Antarctica.
My current position is that of Autonomous Underwater Vehicle (AUV)/Sea Ice
specidlist at the Antarctic Climate & Ecosystems Cooperative Research Centre in
Hobart, Australia.

It is my pleasure to provide this assessment report for the Ocean-Atmosphere
Group at ILTS {OAG-ILTS). My first contact with group came during the Baseline
Research on Oceanography and Krill Experiment (BROKE-West), a 2-month
Antarctic research expedition aboard the RSV Aurora Australis in 2006. The feam
from OAG-ILTS were key participants in the oceanography project examining the
large-scale circulation of the Antarctic margin from 30—80 °E. As a direct result of
this joint-work, ! successfully applied for a JSPS post-doctoral position with OAG-
ILTS and worked with Assoc. Prof. Shigeru Aoki from Nov. 2007 to Nov. 2009.

During my time at OAG-ILTS | was very impressed with the outstanding level of
research being conducted by its members, from students through to its senior
scientists. The OAG-ILTS stands out as a very important group internationally and
this is reflected by the participation of its members in key structures such as the
International Panel on Climate Change, the International Polar Year and the
Scientific Committee on Antarctic Research.

Please feel free to contact me if you need further information.
Yours faithfully,

Guy D. Williams

AUV/Sea Ice Specialist

28t January 2013

E: guy.wilicms@acecrc.org.au
Ph: +613 62267202

Fax: +613 62262440
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Winnipeg, Manitoba
Canada R3T 2ZN2
Telephone (204) 474-9667

UNIVERSITY | Department of Fax (204) 474-7699
of MANITOBA | Environment and Geography
January 28, 2013

Prof. Yasushi Fujiyoshi

Cloud Science Research Group
Institute of Low Temperature Science
Hokkaido University

N19W8§ Sapporo 060-0819, JAPAN

Dear Prof. Fujivoshi:

I am writing in support of the Cloud Science Research Group which is comprised of yourself and Assistant
Professor Kawashima. I am active researcher in Canada in the field of cloud and precipitation physics and I
have been involved in many field studies and I mainly utilize observations within my research. A particular
focus is on winter storms and precipitation although I also examine summer phenomena including drought.
My interests are applicable to short-term weather prediction up to climate and in particular the water cycle
and its tendency to produce extremes.

I have read a number of the articles produced at your Research Group. I am very impressed with the
breadth of your studies. They range from the cold season to the Tropics, from the boundary layer to the
free atmosphere, from dust devils to rainbands, and from aerosols to snowflakes, And, what a range of
observational platforms including aircraft and radar! I am also impressed with the effort that must have
been made to acquire the observational data in these studies, let alone the top notch science that you have
produced through this information.

The issues you are examining are critical. They range from fundamental processes linked with precipitation
initiation all the way to ones which are critical for regional water. It is gratifying to see that your group has
made such progress in addressing these and many other issues. Such studies are essential to address many
challenges we face as society. In my own smaller manner, I follow vour approach as well.

I commend you for carrying out such studies. No university group in Canada comes anywhere near the
productivity of yours i this research area. 1 wish you all the best.

Sincerely,

(lodd Shoed

Ronald Stewart, PhD, FCMOS, FRSC

http://www.umanitoba.ca/faculties/ environment/departments/geography/index html
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Nanjing University
President's Office and
School of Atmospheric Sciences

22 Hankou Road, Nanjing 210093, P. R, China
Tei (86) (25) 8359 2731 Fax (86) (25) 8330 2728

January 25, 2013

Institute of Low Temperature Science
Hokkaido University

To whom it may concern,

I strongly recommend Cloud Science Research Group led by Profs. Yasushi Fujiyoshi and
Masayuki Kawashima for continued funding support at institute of Low Temperature Science.
This is based on my years of experience in this research area and familiarity with their work.
Mesoscale cloud and precipitation systems represent many of the most important, high-impact
weather systems, which produce torrential rains, severe winds, hail, lightning, and snow hazards.
Because of the overlap of our tesearch scope, I am quite familiar with the work and progress
made by Cloud Science Research Group over the last decade. Their work covers the major
subjects of the leading edge of this research field, e.g., cloud microphysical model and
parameterization, fine-scale structure and dynamics of mesoscale cloud systems, and modulation
of mesoscale systems associated with large-scale variability. With novel insight into the physical
nature of the research objects and innovative scientific approaches, they’ve got many original
achievements over the last ten years that are published in the authoritative international journals
of this field. The work and contribution by Cloud Science Research Group was often mentioned
by other lead scientists when we talked about the recent advances in the area.

Cloud Science Research Group is a highly active, effective, and world-class scientific research
team. As a peer, I'm strongly impressed by their successes that have been achieved and confident

that this team will make more fruitful achievements to improve our understanding of cloud and
precipitation science in the future,

Sincerely,

£~ T

Zhe-Min Tan, Ph.D.
Vice-President of University
Professor of Meteorology



January 24, 2013

Evaluation of the Cloud Science Group, Hokkaido University (Headed by
Prof. Yasushi Fujiyoshi) -

I am quite familiar with the accomplishments of this group, and without
hesitation can say that they are one of the top cloud research centers worldwide. - I
have visited them twice, including on Sabbatical, and have been very impressed
with their remote sensing research facilities, and the solid group of international
graduate students they supported. There are only a handful of such comprehensive
arrays of Doppler radar and lidar sensors anywhere, and located where they are in
northern -Japan this is an extremely important facility. (During my earlier
polarization lidar studies of -the transport of Asian dust clouds to Alaska, for
example, their near real-time lidar aerosol data available on the internet were qﬁite
useful to me and many others I would guess.) They have aiso well taken -

advantage of in situ aircraft research programs in this area.

They have an impressive publication list, and are very visible in international
conferences. They specialize in the measurement and modeling of cloud
microphysics and the mesoscale organization of clouds. Indéed, the term snow
band 1s synonymous with the results of their research. Atmospherié waves and
instabilities, and even sea ice studies fall under fheir pﬁrview. This combination
of cloud microphysical and dynamical research (measurement plus modeling!) is
rare and admirable. Again, there are few comparable atmospheric science research

groups worldwide.

Kenneth Sassen
Professor of Atmospheric Science,

University of Alaska Fairbanks
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Earth and Environmental Sciences Professor Bmeritus | 1100 North University Avenue
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29 January 2013

Professor Yoshinori Furukawa

Director, Institute of Low Temperature Science
Hokkaido University

Sapporo, Japan

Dear Professor Furukawa:

| am honored to have been asked to provide my evaluation of the research activities of the world-
famous Atmospheric Chemistry and Organic Geochemistry Group of the Institute of Low Temperature
Science. | had the distinct privilege and special opportunity to have spent three wonderful and
rewarding months as a visiting scientist with this group in 2008. | first met the leader of this group,
Professor Kimitaka Kawamura, during his postdoctoral days at Woods Hole Oceanographic [nstitution
in the early 1980's. We continue to cross paths at research meetings, and | have followed his
impressive professional growth and scientific achievements with keen interest and great admiration.

| am not an atmospheric scientist, but | am an organic geochemist who sfudies climate change and
hence can appreciate and understand the research contributions of Professor Kawamura and his
group. Aspects of his work actually coincide and complement my interests. In fact, the research that |
did during my three months with his group has been documented by the four publications that | wrote
principally with him and two of his postdoctoral scholars — Osamu Seki and Shinya Yamamoto. In
addition, from time to time he asks me to edit the English and to comment on the science of a
manuscript that has been revised and is almost ready to be published by a journal; | do this about
once a year. | feel that these various interactions with him qualify me to comment competently on the
scholarly and scientific activities of Professor Kawamura.

The research interests of Professor Kawamura and his group focus mainly on the organic
geochemistry and atmospheric chemistry of aerosols. The processes involved in this line of inquiry
are complicated and include solid-phase, liquid-phase, and gas-phase reactions in response to
photochemical and oxidative alterations. Professor Kawamura has built and sustained an impressive
group of young and promising scientists who bring energy and innovation to solving the challenging
research questions that exist about the origins, fates, and significance of the organic aerosols and are
the subjects of their studies. During my relatively short time with his group, | interacted with a number
of these young scientists, and | came away impressed by how Professor Kawamura masterfully
mentored, encouraged, and guided them in their scientific endeavors. His great success as a scientist,
a teacher, and a leader is clearly evident in the remarkabie publication record his group has amassed
in the last five years — 82 papers published in international peer-reviewed scientific journals!

In summary, | consider the research activities of the Atmospheric Chemistry and Organic
Geochemistry Group of the Institute of Low Temperature Science to have been impressive and
significant, particularly over the past five years. This group has made important contributions that
have improved understanding of how organic aerosols enter the atmosphere, how they are
transported, and to what degree they are altered, degraded, and interactive with other atmospheric
components. These contributions are globally valuable and appreciated.

Sincerely yours,

Philip A. Meyers
Professor Emeritus
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Professor Yoshinori Furukawa, Director, January 20, 2012
Institute of Low Temperature Science '
Hokkaido University

Dear Professor Furukawa:

It gives me great pleasure to be able to submit this external evaluation report on the
activities of the Land- Atmosphere Interaction Group in your Institute. This Group was
tounded barely some five years ago, and the two leading faculty members have been able to
display an intense activity level and developed a number of remarkable initiatives. Looking
over the background and the activities of this Group, I am convinced that it will continue to
grow and live up to the great tradition of the ILTS. Indeed, I feel that Holkkaido University is
fortunate to count Dr. Watanabe and Dr. Shimoyama among its younger faculty members. In
what follows, I will try to capture the essence of their background and their contributions,
which made me arrive at this conclusion.

My personal acquaintance with Dr. Watanabe goes back to 1994, when he was a
Researcher at the Forest Research Institute, and I was a visiting scientist at the University of
Tsukuba. But his reputation had already preceded him, because I had learned previously that
at Tohoku University he had been one of the top graduate students and collaborators of Prof.
Junsei Kondo, the leading researcher in his field in Japan. Since then I have followed Dr.
Watanabe’s work, and I consider him now one of the most promising scientists in boundary
layer turbulence of his generation. His main strengths lie in numerical modeling of turbulent
transport phenomena near the Earth’s surface.

A fine example of his fundamental approach to these types of probiems is his 2009
paper in the Journal of the Meteorological Society of Japan (87, 39-56); this is an area in
which | have some personal experience, and I can vouch for the high quality of his
contribution. His 2011 paper in Ecological Research (Toda et al., 26, 105-121) provides an
illustration of his ability to cooperate with many others in the field and shows his leadership
potential. As a sign of the quality of his early work and of the respect his colleagues have for
him, he was already awarded the 2003 Prize of the Japan Society of Hydrology and Water
Resources.

1 have not had the privilege of working personally with Dr. Shimoyama. However, I am
very familiar with his background. For the sake of full disclosure, the reason is that his
doctoral thesis advisor had been a graduate student of one of my own graduate students (and
later post-doc}) at Cornell, namely Prof. M. Sugita at the University of Tsukuba; Dr. Sugita is
a superb and meticulous experimentalist with whom I have worked closely in several large-
scale experiments funded by NASA in the United States. The work that Dr. Shimoyama has
done in Siberia and the resulting scientific articles show that he is a capable and outstanding
experimentalist, who is able to work under the most severe and harsh conditions, and then to
publish his results in high level journals.

An outstanding example of the importance of his research is the 2010 paper he co-
authored in Tellus (Sasakawa et al., 62, 403-416)} on the measurement of methane in Siberia.
My own recent research bas dealt with permafrost thawing in Siberia, and one of the
important detrimental effects is the subsequent release of methane, a strong greenhouse gas; it
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is absolutely essential to monitor methane fluxes in the cold regions of the Earth. Another
example, illustrating the importance of his work is his 2009 paper in the Bulletin of the
American Meteorological Society (Groisman et al., 99, 671-676) written with some 28 co-
authors of different nationalities (Japanese, US, Russian, Chinese); he is certainly in excellent
company: I know several of these authors personally—tor example Dennis Lettenmaier and
Eric Wood are former presidents of Hydrology of the American Geophysical Unton; Pavel
Groisman, the senior author, is a leading expert on precipitation in the U.S.. It is a iribute to
Dr. Shimoyama as an international scientist, that he was included as a co-author.

Both Dr. Watanabe and Dr. Shimoyama have a good track record of being able to
attract funding to support their research activities. T am sure that, as their reputation grows in
the field, they will be able to increase their funding even more. They also have been active in
graduate education. Although they have been at ILTS only some five years, between the two
of them they have already produced nine Master degree graduates, and one doctoral student is
in progress. '

In summary, while the Land- Atmosphere Interaction Group was started quite recently
and is relatively young, it shows great promise for the future. In light of its past performance,
I give it my strongest recommendation for continued support within the framework of the
ILTS.

Sincerely yours,

(0. ] ~

Wilfried Brutsaert
W.L. Lewis Professor of Engineering
M. National Academy of Engineering
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Evaluation of the “Glacier and Ice Sheet Research Group” at ILTS,
Hokkaido University

After the initial several years when the group needed to establish itself, the
group for Glacier and Ice sheet Reached succeeded to reach around in 2007 the
international level. The performances accomplished during the following several
. years, can be rated as those by one of the leading research groups of the world.
The strength of the group is the combined ability to observe key processes and
the modelling of the ice bodies. The combination of these expertise is essential
for developing new knowledge and skill in natural science, but very rare to find.
Besides the optically visible accomplishments such as in publications and the
citation index, this rare combination of experiment and theory should be highly
regarded as the source for originality and creativity that will survive also in the
future.

The modelling capability of glaciers and ice bodies excels other groups in Europe
and North America. The domain of the model-consideration covers a wide
spectrum from numerical differential computation to large and regional
modelling of the behaviour of an ice flow. The large-scale modelling such as the
ice sheets includes outlet glaciers and ice shelves, as well as morphology and

ice /water processes at glacier soles. These concrete treatments of smaller scale
processes in ice sheets are an essential prerequisite for the future progress in the
ice sheet modelling. The observation of the ice sheets and glaciers made original
contributions, for example as witnessed in the works on the glacier outbursts in
the Gornergletscher. The Gornergletscher is the standard glacier of the outburst
research pioneered by late Professor Hand Roéthlisberger. The work continued
by the members of the Hokkaido University brought the classic work further
ahead by relating the outburst to meso-scale glacier-flow, which is useful to
predict the moment of the coming outburst.

Strength in glacier and ice sheet-modeling serves as a basis for the ice-core
research. The ice core study accomplished by the group is unique in a sense that
besides ice chemistry, the group’s investigation covered such basic features of
the glacier ice, as ice fabrics, micro-particles and hydrates. The group’s treatment
of sulfate and the salt may provide a strong base for identifying the quantitative
history of volcanic sulfate eruption, which is important for interpreting paleo-
climate.

The continued progress in the sea ice investigations in the Okhotsk should be
highly rated. The sea is close to Japan, and serves as an archive of the seaice
variation in high mid-latitudes oceans. Because the surface is smaller than the
Atlantic counterpart, the more detailed studies are possible by a small group.
The reported variation in the Okhotsk and its ocean bottom will also stimulate
the North Atlantic sea ice studies.
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This group is active in the glaciology education by organizing the annual field
course in glaciology on the Rhonegletscher. The field course offers invaluable
experience for young students and scientists in absorbing skills in the field
experiments in a relatively short time. This course should be credited already by
educating presently active young scientists in glaciology.

Summing up, the work by the group is an impressive accomplishment, and this
reviewer expects that the hard-earned investment in the basic science by this
group will show its true value by leading the area of glaciers and sea-ice in the
coming decade.

Atsumu Ohmura

Professor emeritus of Institute

for Atmospheric and Climate Science

Swiss Federal Institute of Technology (E.T.H.)
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Abt. Kristallographie
Prof. Dr. Werner F. Kuhs

Goldschmidtstr. 4

BZG-Uni Géttingen=Kristallographie=Goldschmidtstr, 1=37077 Gottingen-German 37077 Gottingen
Germany

To the director of Tel.; +42(0)551-39 3891

Fax: +49(0)651-39 9521
e-mail; wkuhs1@gqwdg.de

Institute of Low Temperature Science Géttingen, 14 February 2013

Hokkaido University
Sapporo
Japan 060-0819

Evaluation of the work of the Research Group of “Phase Transition
' dynamics” at ILTS/ Sapporo

It is with pleasure that I follow the request to review the work of the research group on “Phase
transition dynamics of ice” (PTD) within the Institute of Low Temperature Science (ILTS) at
the Hokkaido University in Sapporo for the years 2006-2012. The group consists of Prof.
Yoshinori Furukawa, Prof. Gen Sazaki (since 2008) and Ass.Prof. Ken Nagashima (since
2012).

As the present chairman of the Physics and Chemistry of Ice panel (organizing regular
international conferences on this topic) I have insight into a large variety of fields in the
context of research on ice and related substances. With this background I may say that the
PTD-group has produced scientific output at the highest level and certainly is one of the most
visible groups of the ILTS in the internal community of ice researchers.

The work of this group comprises fundamental studies of the ice surface with molecular
resolution perpendicular to the surface using advanced optical microscopy, studies of the
antifreeze properties of proteins as well as experimental studies of ice crystal growth both on
bulk material and dendrites. In all these competitive fields the work of the PTD-group is
highly renowned and internationally well recognized. This expertise is also highlighted in the
invitation to two members of the PTD-group to produce a review article on the “surface of
Ice” for the Handbook on Surface and Interface Science.

To further emphasize the importance of laboratory work on ices and snow I may refer to a
recent Comment in Nature (Vol.494, 7 Feb 2013, pp 27-29) which listed “Ten things we need
to know about ice and snow™:

htip://www.nature.com/mature/journal/v494/n743 5/4ull/494027a. html?WT.ec id=NATURE-

20130207 . The work actually done in the PTD-group is related to quite a few of these urgent
questions and shows how timely and important their laboratory-based research work really is;
I name here just a few: “How does ice form?”, What is the surface structure of ice?” or “How
does ice growth affect impurities?”. 1 fully subscribe to the statement of Thorsten bartels-
rausch, the author of this Comment, that “Understanding the molecular behaviour of frozen
water is essential for predicting the future of our planet”. T have little to add to this statement
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other than saying that the PTD-group is working exactly along the lines spelled out in this
Comment.

Thus, I hope very much that the PTD-group can continue their work in the future and, to do
so, the ILTS fully supports their activities. T am sure this will produce further crucial insights
into the processes in and on ice and snow crystals and add to the reputation of ILTS.

Prof Dr. Werner F. Kuhs
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JOHN §. WETTLAUFER

Tage Erlander Professor

NORDIC INSTITUTE FOR THEORETICAL PHYSICS
STOCKHOLM, SWEDIEN

A.M. Bateman Professor

of Geophysics, Physics & Applied Mathematics
YALE UNIVERSITY

NEW HAVEN, CT, USA
john.wettlaufer @ yale.edu

February 4, 2013

Review: Laboratory for Phase Transition Dynamics of Ice
The Institute of Low Temperature Science

Hokkaido University

N19-W8, Kita-ku

Sapporo 060-0819, JAPAN

Dear Colleagues:

I am pleased to provide a strong letter of evaluation for the Research Group of Phase Transition
Dynamics of Ice at the Institute of Low Temperature Science, Hokkaido University. It is difficult
to emphasize the importance of the confluence of scientific rigor and breadth of impact of their
research. Morcover, there are now less than a handful of groups in the world engaged in both the
basic physics of ice and the biophysical and geophysical implications. The Hokkaido group is not
only the leader of these, but this group has the important place in the pantheon of the field with the
present leader, Professor Furukawa, being the progeny of Professor Nakaya.

There are intrinsic-liquid-enhancing-physical mechanisms typically studied in condensed matter
and surface physics that, when brought to bear on the study of ice, are seen as propitious for life
as well as acting as a test bed for condensed matter physics. These processes can either enhance
liquidity, and thus potential habitat, or can be hamessed directly by biota in order to thwart off the
icy deleterious effects of low temperatures such as confinement in the ice lattice or excess osmotic
pressure. The Hokkaido group has been pioneering in their examination of the principal physical
mechanisms that heighten the presence of liquid water or liquid brines at low temperatures and
low atmospheric water content. These are the premelting of ice; a wide class of phenomenon of
which the most common is curvature enhanced melting known as the Gibbs-Thomson effect. Such
mechanisms have in common that they are interfacial phenomena with interactions that begin on
the sub-nanometer scale and yet have implications up to and beyond planetary scales. The effects,
and their theoretical treatment and experimental realizations, have been the centerpiece of this
group since most of us in the community can remember. What Professors Furukawa and Sazaki
have done in the very recent past and the last several decades combined has been to make deeply
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impressive quantitative measurements to test theories and pursue new directions. The group has
focused on pioneering optical methodologies for the study of ice surfaces, crystal growth and the
interaction of biopolymers with ice surfaces. They have also produced results of high caliber on
molecular scale simulations of the same. The major figures in crystal growth generally, and ice
crystal growth in particular, are all aware of the impact of this group. Indeed, most of us make it a
required sojourn for our students and colleagues to visit the ILTS and learn from this cadre. As far
as T am aware, Professor Furukawa is the only scientist to have “flown™ an ice crystal in space to
examine important issues of buoyancy driven convection in the evolution of dendrites that go far
beyond the study of ice.

The Research Group of Phase Transition Dynamics of Ice is an innovative, passionate and skilled
group of practitioners that has no true competitor in the world. Most of us view their work as
something to aspire to. They have published in the world’s leading journals and are constantly in
demand as speakers at international conferences. Since the time of Nakayam and under the leader-
ship of Furukawa, they have been quietly and brilliantly pursuing a vast landscape of challenging
and diverse problems using a spate of fundamental approaches that the subdisciplinary apparatchik
could not or did not embrace. They should be supported in their endeavors going forward.

Please contact me should you require refined opinion or clarification.

Yours sincerely,

John S, Wettlaufer
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REPORT ON ASTROPHYSICAL CHEMISTRY/ICE AND PLANETARY SCIENCE
GROUP

INSTITUTE OF LOW TEMPERATURE SCIENCE, HOKKAIDO UNIVERSITY,
SAPPORO

Eric Herbst

Departments of Chemistry and Astronomy, University of Virginia, USA

This report concerns the research of the Astrophysical Chemistry/Ice and
Planetary Science Group at the Institute of Low Temperature Science, Hokkaido
University, Sapporo. This group is one of the leading groups in the world on the
study of low temperature surface and ice reactions related to astrochemistry
throughout the universe. Such reactions are particularly important in dense
interstellar clouds, which are the birthplaces of stars and planetary systems.
These clouds, which often lie at a temperature of 10 K, contain both gas and tiny
dust particles. At sufficient gas densities, the dust particles, made of either
silicates or amorphous carbon, are covered by mantles of ices. The ices do not in
general accrete from the gas directly, but are formed by reactions on the dust
particles. These ices can be detected by the absorption of characteristic
frequencies of infrared radiation. When portions of an interstellar cloud collapse
and heat up, the ice mantles eventually desorb back into the gas, where the
molecules are detected by rotational emission spectroscopy from radic and
millimeter-wave telescopes on the ground. Eventually the collapse leads to a
newly born star surrounded by a protoplanetary disk, which can later condense
into planets. The study of what molecules are formed and at what evolutionary
stage of star formation they exist is clearly crucial to an understanding of what
molecules were present in the initial inventory of newly formed planets, and
hence to astrobiology.

Until perhaps a decade ago, astrochemists interested in the chemistry occurring
on interstellar dust particles had very little experimental information to aid them.
More recently, a number of groups have started to study the chemistry on
surfaces/ices at low temperatures that are realistic analogs of interstellar dust.
One of the best known of such groups is the Hokkaido institute. This group first
came to my attention when they confirmed that methanol (CH3z0H) can be
formed on dust particles by hydrogenation of CO ice through a sequence of four
reactions, in which HCO, H,CO, and CH30 (as well as CH20H) are formed before
the final production of methanol. The dust formation of methanol is crucial to
chemical simulations because there is no gas-phase mechanism to form this
species. In cold clouds, some methanol ice can desorb into the gas via non-
thermal mechanisms such as photo-desorption, but it is not until the dust
particles warm up due to star formation that much methanol goes into the gas.
On the ice, methanol is a precursor of more complex organic species once it is
photodissociated to form reactive radicals. Methanol in the gas is also a
precursor of more complex species. The Hokkaido group followed this path-
breaking work on methanol formation with a study of how methanol ice can
undergo strong deuterium fractionation, which leads to species such as CH2DOH,
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CHD:0H, and even CDz0H. The proposed processes seemed unusual to many
astrochemists, but the processes must be included in simulations to reproduce
the observed amounts of deuterated species. Deuterium fractionation is an
excellent indicator of temperature, and so the work by the Hokkaido group was
once again instrumental in aiding the study of interstellar chemistry. The work
on methanol formation and deuterium formation was so exciting to me that I
invited Prof. Watanabe to present a paper entitled “Formation and Deuterium
Fractionation of Organic Molecules on Grain Surfaces” at an international
meeting on astrochemistry held at Asilomar, California, USA in 2005.

To get a sense of what the group has been doing in the last two years, we should
look at the published papers during this period. In one paper, they reported the
discovery of a new mechanism for the formation of water ice at 10 K, via a
quantum tunneling surface reaction between OH and Hz. In another paper, they
followed the spin temperature of water molecules formed in a number of ways, a
topic that is very important in attempts to study the age of cometary ices.
Indeed, the group has recently become very interested in the stability of nuclear
spin ratios in cold ices. Professor Watanabe has given some excellent and clear
talks on spin temperatures of water and hydrogen in ices; it is clear that the
Hakkaido group is best in the world in this field of study. Other papers in the
last two years concerrt topics such as the formation of ammonia on cold surfaces,
the surface diffusion of H and D atoms on amorphous solid water (ASW), non-
thermal desorption back into the gas, formation of the ammonium ion in ice by
an acid-base reaction, formation of COz by the reaction between OH radicals and
CO, etc.  All of these studies are of the utmost importance for chemical
simulations of cold and star-forming regions of the interstellar medium, and
astrochemists such as myself owe a great debt to Professor Watanabe, Professor
Kouchi, and the Astrophysical Chemistry/Ice and Planetary Science Group.

In addition to the papers they publish, the group excels in other ways as well.
One example is the workshops that they organize. I have been to two workshops
in Sapporo, in 2010 and 2012, and have come away both times with a much
better sense of progress in the field of interstellar chemistry, especially that
occurring on surfaces/ ices of dust particles.

Professor Watanabe and Professor Kouchi have also publicized the work of the
group with a series of international talks on topics such as spin temperatures on
ASW, hydrogen diffusion and tunneling reactions on low-temperature surfaces,
the role of ice surface chemistry in space, surface reaction of deuterium atoms,
fractionation routes, etc.

In summary, Professor Watanabe, Professor Kouchi, and the rest of the group
have created a world class institute for the study of low temperature surface and
ice processes that is internationally known both for its contributions to basic
science and for its conftributions that are relevant and useful to astrochemical
studies, including the simulation of the growth of complex molecules in the
interstellar medium.
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Astrophysikalisches Institut

und Universitiats-Sternwarte
FRIEDRICH-SCHILLER-UNIVERSITAT

Prof. Dr. Alexander V. Krivov

Prof. Yoshinori Furukawa, Director

Institute of Low Temperature Science SchillergaB3chen 2-3

Hokkaido University D-07745 Jena, Germany
Kita-19, Nishi-8, Kita-ku, Tel.: +49 3641 / 9-47530
Sapporo, 060-0819, Japan e-mail: krivov@astro.uni-jena.de

January 25, 2013

Subject: Group for Theoretical Planetary Science at the ILTS

Dear Professor Furukawa,

| was recently asked by Professor Tetsuo Yamamoto to provide a letter of reference for the Group
for Theoretical Planetary Science at the ILTS that he leads on the occasion of the upcoming
Institute’s evaluation. Since | am well familiar with the group and its activities, and have been
collaborating with some of its members for years, it is my great pleasure to meet this request.

The group was established in 2004 and currently includes five scientists. Apart from Professor
Yamamoto, these are Dr. Hidekazu Tanaka (Associate Professor), Dr. Koichiro Sugiyama (As-
sistant Professor), as well as Dr. Kyoko Tanaka and Dr. Takayuki Tanigawa (postdocs). In the
past, the group hosted and contributed significantly to the career development of several more
researchers who are now well-known in the community and successfully work eisewhere. These
include Dr. Hiroshi Kimura (now an Associate Professor at CPS, Kobe), Dr. Koji Wada (now a
senior researcher at the Planetary Exploration Research Center, Chiba Institute of Technology),
Dr. Hiroshi Kobayashi (now a postdoc at Nagoya University), and Dr. Evgenij Zubko (moved to
Tohoku University). | know all of them very well. For instance, Dr. Kimura and | published four
papers together and Dr. Kobayashi spent three years as a postdoc in my group in Jena.

The main research field of the group is the theory of formation and evolution of planetary sys-
tems, including exoplanets. One distinctive feature of the group’s research is that it puts em-
phasis on the physics of elementary processes involving dust in space. The physics that the
group studies includes nucleation and crystal growth, coflisional evolution of dust aggregates,
and light scattering by small particles. Another important feature is that the group pursues inter-
disciplinary approach, bringing together dust studies in various fields such as meteoritic science
and solid state physics and benefiting from cooperation with scientisis working in these areas.
The group’s research is fully reflected by its strong publication record. Over the last five years,
the group members have led or coauthored more than 40 papers in international peer-reviewed
journals with high impact factors, such as ApdJ, Icarus, GRL, A&A, and JQSRT. Given its moder-
ate size, the produciivity of the group is impressive.

The group has become particularly famous for their pioneering theoretical and simulation studies
of collisions of dust aggregates, a fundamental process that determines the early phases of
planetesimal accretion. This research has evolved from the assessment of the basic physics
just a few years ago to an advanced, elaborate level. Using state-of-the-art models, they explore



the conditions for sticking, mass transfer rates, the porosity and strength evolution of aggregates
etc. These resuits are being continuously confronted to those of the direct impact experiments,
notably by the group of Prof. Jirgen Blum in Braunschweig. The two methods provide results
that have been slowly, but steadily converging 1o each cther. This research contributes decisively
to a a better understanding of the crucial first steps in the formation of planetesimals, the building
blocks for planets.

The group has also been making valuable coniributions to the projects of Japanese planetary ex-
ploration programs including the Hayabusa mission, Akatsuki Venus mission, and a future Mars
mission. One particular achievement to acknowledge here is a successful analysis of samples
retrieved by the Hayabusa mission. The group leader Professor Yamamoic invested consid-
erable time and effort into the organization of teams of the sample analysis in the Hayabusa
mission of ISAS/JAXA as a chair of the committee for the sample analysis, and this effort turned
out to be fully rewarding.

The group acts as a center of the dust community in astrophysics and planetary science in
Japan. A total of 70 scientists from Japan and abroad visited the group in 2012. Discus-
sions with visitors have triggered many collaborative projects and yielded a number of papers.
Their coordinating and consolidating activities were supported by two large-scale projects, “Ex-
oplanets” (JSPS) and Global COE Program (MEXT). The latter has also led to establishing the
International Center for Planetary Sciences with the headquarters in Kobe.

The group hosts a conference on "Physics of Collisions of Celestial Bodies” with meore than
50 participants, which is held every year at ILTS in collaboration with planetary scientists in
Japan. The group also takes part in organization of the annual "Grain Formation Workshop”.
This workshop series began in 1979 and has fostered many dust researchers working actively
in astrophysics and planetary science.

At the international level, Prof. Yamamoto’s group in Sapporo and my group in Jena organized
two dust workshops, one at my University in 2010 and ancther one in 2012 in Kobe. Organizing
and running a dust session in AOGS (Asia-Oceania Geoscience Society) meetings represent
another international activity of the group. One more international workshop that the group
organized in collaboration with Prof. Wing-Huen Ip of the National Central University (Taipei)
was held in 2009.

To summarize, | deem the work of the group led by Prof. Yamamoto very successful by all
criteria {own research, promotion of young researchers, services to the Japanese community,
international activities) and consider it to be an important part of the asirophysical research
landscape in Japan and worldwide.

Sincerely,

Alexander Krivov

cc: Prof. Keiichiro Ohshima
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Fudan University

Evaluation of Plant Ecology Group at the Institute of Low Temperature Science,
Hokkaidoe University (led by Prof. Toshihiko Hara)

I am working on plant ecology, which is the area on which Prof. Hara’s research is focused. For this
reason, I have been quite familiar with Prof, Hara’s research area and scientific achievements, and am
able to make comments on their work.

Prof. Hara has been using theoretical and experimental approaches to studying various aspects of plant
ecology. In my opinion, Prof. Hara has been productive ecologist as he has so far published 106
mmternational journal papers (all peer-reviewed) (I know that he has also published many important
papers in Japanese), which has built his international reputation.

Prof. Hara’s early work had dealt with plant competition and species coexistence, both of which are core
concepts in ecology. In particular, he developed a diffusion model to explain the variation in growth and
individual size in the context of competition, which has made unique contributions to understanding the
structure and dynamics of plant populations. My personal research interests have also been affected by
his influential works. Prof. Hara has also developed a spatial approach to studying species coexistence in
forests, which has greatly advanced the understanding of species coexistence.

Later, Prof. Hara diverted his attention to the plant responses to environmental heterogeneities in boreal
forest ecosystems. His elegant studies have obtained novel insights into the mechanisms of species
coexistence and commumity structure in such ecosystems.

More recently, Prof. Hara has explored the atmosphere-plant interactions in boreal ecosystems, which
are cutting-edge area in modern ecology in the era of global change. His modelling and experimental
studies have significantly shed light on the variation of ecosystem processes in these systems that are
sensitive to climate change.

In conclusion, Professor Hara is an international leading plant ecologist, and has contributed much to the
core arcas of plant ecology, which I believe will have long-standing influence on the development of
plant ecology, and I expect even greater contributions made by the group he is leading in near future.

At

Bo Li (Ph.D., UEA), Professor of Plant Ecology, Director of Institute of Biodiversity
Fudan University, 220 Handan Road, Shanghai 200433, P.R. China

tel: +86-21-65642178, fax: +86-21-65642178

email: booli@fudan.edu.cn
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Vice-Chancellor, Ravenshaw University, January 31, 2013
Cuttack

Evaluation of Plant Adaptation Biology Group at the Institute of Low Temperature Science,
Hokkaido University

My research area is Photobiology. My scientific interest is shared by Tanaka’s group and | and Tanaka’s
group belong to the same scientific community. [ have visited or stayed in many laboratories in many
countries including USA, Germany and Japan, and had many chances to understand the trends in our field
of research. These are the reasons why I was asked to evaluate the research activity of Tanaka’s group.

Research over view

Photosynthesis is one of the most important processes in this planet not only for maintaining the
global environment i also for supplying the food for all the living organisms. Chlorophyll harvest light
energy and drive electron, and plays essential roles in photosynthesis. Chlorophyli metabolism has long
been studied and very recently all the enzymes for chlorophyll synthesis have been identified in higher
plant. This research group greatly contributes to this achievement. This group found a new pathway of the
interconversion of chlorophyll a and chlorophyll b and the pathway is now called as the Chl Cycle. The
members of Tanaka’s group succeeded to identify chloropohyllide a oxygenase that eluded the scientific
community for several years. They successively identified divinyl chlorophyll a reductase, chlorophyll b
reductase, HMChl reductase, pheophorbide a oxygease. These findings are individually important in this
field and I am convinced that this group is one of the most important research groups in our field.

This group expanded the study of chlorophyll metabolism to the evolution of photosynthesis and
to the agricultural application. In the evolutionary study, this group employs an interesting strategy which
mimics the evolutionary process of photosynthesis in vitro. By this approach, this group elucidated the
evolutionary process that cannot be unraveled by other methed.

Their work of generation of stay green plants will have a profound impact on agricultural research
to increase plant productivity. Finally, I nust mention that this group also published and interesting paper
concerning evergreen plant, where “green leaves” are maintained even under the severe cold conditions
inwinter.

Conclusion
In conclusion, Thanaka’s group has immensely contributed to photosynthesis and agricultural research in
cold temperature and I expect larger contribution by this group in near firture.

é}% & /:(i* aé ‘ﬂ;s;fé

Baishnab C. Tripathy
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MAX-PLANCK-INSTITUT FUR MARINE MIKROBIOLOGIE

ABTEILUNG MOLEKULARE OKOLOGIE

MPI fiir Marine Mikrobiologie, Celsiusstr. 1, D-28359 Bremen Professor Dr, Rudolf Amann
Celsinsstrafie 1

Professor Dr. Manabu Fukui _ D-28359 Bremen, Germany

Microbial Ecology Group Tel.: +49 421 2028 930

The Institute of Low Temperature Science Fax: +49 421 2028 790

Hokkaido University e-mail: ramann@mpi-bremen.de

Kita-19, Nishi-8, Kita-ku
Sapporo, 0600819
Japan
04.02.13

Evaluation Report

Dear Prof. Dr, Manabu Fukui:

It is my pleasure to accept your invitation to act as an international external evaluator of your
group and to provide you with criticism and a constructive opinion from outside so that you
can further develop your research. I understand that the Institute of Low Temperature Science
(ILTS) in Sapporo is preparing for a Self and External Evaluation Report, which will be
submitted to the national advisory board to ask their opinion on your working activity and
performances.

During my visit to Sapporo in November 2009 I had the time to visit your laboratories and to
talk to your colleagues and students. | was impressed by the nice facilities in your institute, by
the high level of activity in your own research group, and the enthusiasm of your students to
perform work on an internationally competitive level. T understand that your institute has been
selected as a nation-wide joint research center for “Basic and applied studies on scientific
phenomena under low temperature environment and cryosphere”. Based on our long-term
collaboration and my expertise in microbial ecology I believe that I have a detailed
knowledge of your work, so that [ can provide informed advice.

Let me first and foremost point out that T am very impressed by the high level of
internationalization that you have achieved in the past few years. You were personally
mvolved and very effective in achieving important memorandums of understanding with
leading German research institutes like the Alfred Wegener Institute of Polar and Marine’
Research in Bremerhaven, the University of Bremen (recently awarded with the title
University of Excellence) and with our Max Planck Institute for Marine Microbiology. In the
past three years you have also filled these contacts with life, and it was indeed very productive
to host not only you for several visits, but also two of your assistant professors for several
months at the MPI Bremen. Our collaborations with Dr. Hisaya Kojima and Dr. Kyoko Kubo
have resulted in joint publications that they share with scientists from the Max Planck
Institute. Also the recently established collaboration that you have established with the
famous protozoologist Professor Thomas Cavalier-Smith has already yielded results published
in the journal PLoS ONE and the Journal of Eukaryotic Biology. All of this documents the
success of the ILTS internationalization efforts. This needs to be continued and it is of
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foremost importance that in particular young faculty such as Drs. Kojima and Kubo will also
in the future get a chance to visit and work with international collaboration partners.

The current work of your research group is focusing on the microorganisms n natural
environments in the aquatic and terrestrial cryosphere including snow and ice. Your group
investigates Bacteria such as large filamentous sulfur bacteria, methanotrophic and
hydrocarbon-degrading bacteria, but also Fucarya like green algae, myxomycetes and ciliates.
Recently, you have also started to address Archaea involved in anaerobic methane oxidation.
This broad scope is indeed necessary to really study the timely research topic of microbial
catalysis of element cycling. The multidisciplinary approach (based on field research and
laboratory experiments) used by your group in the comprehensive analyses of cryosphere
ecosystems has the potential to discover new phenomena such as the new type of snow
coloration liked to iron cycling.

1 strongly recommend that you continue your integrated approach that combines in sifu
studies on whole microbial communities, with studies on isolated strains and in silico work on
genomes and metagenomes. The DNA- and RNA-based molecular analyses and the
cultivation of ecologically relevant microorganisms complement each other, and the expertise
present in your laboratory on these technologies needs to be maintained. I also support your
current efforts to integrate proteomics in your method portfolio. I also recommend that you
rather go into depth in few relevant habitats than trying to cover too many different areas.

The research in your group has over the past six years resulted in the high number of 37
publications, most of them in peer-reviewed international journals such as Microbial Ecology,
Systematic and Applied Microbiology, the International Journal of Systematic and
Evolutionary Microbiology, and Aquatic Microbial Ecology. These are among the leading
journals in prokaryotic taxonomy and environmental microbiology. Therefore, this is an
excellent output.

The performance of Assistant Professor Hisaya Kojima is with 24 publications in the past six
years indeed phenomenal, and a promotion should be considered. Assistant Professor Kyoko
Kubo has the potential to become a role model for success of women in natural sciences. She
has worked for the past 4 years in Germany in my department at the Max Planck Institute in
Bremen. It will now be important to provide her with encouragement, strong support and
mentoring in her new position. I trust that Associate Professor Yasuhiro Kasahara will further
publish successfully in his new research field of soil ciliates with the single cell metheds he
has now developed.

Considering the rapid methodological developments in environmental microbiology it is of
utmost importance that your successful group receives sufficient future support to maintain
competitive instrumentation. With cutting-edge technologies applied in detailed polyphasic
studies to a few selected habitats it will be possible for your Microbial Ecology group to even
further improve its international visibility and national importance as a hub for biological
cryosphere research. Finally, [ would like to congratulate you, Professor Manabu Fukui, on
your excellent leadership and to wish you much success for the future.

Y ours sincerely

IKDM,(@{O& Ao ocnn

Professor Dr. Rudolf Amann
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The University of Hawai‘i at Manoa

ScHooL oF OCEAN aND EARTH SCIENCE AND TECHNOLOGY Phone: (808) 956-4098
DEPARTMENT OF OCUEANOGRAPHY FAX: (808) 956-9225
1000 PorE Roap, MSB 431 Internet: bo@soest. hawati. edu

HonoruLu, Hawar't 96822

January 17, 2013

Re: Evaluation on Research Activity of Pan-Okhotsk Research Center

I am honered to be asked to evaluate and comment on the Pan-Okhotsk Research Center
(PORC) for the past six years.

I would like to start by noting that I visited University of Hokkaido in November, 2009, for
an ILTS International Symposium " Frontier of Low Temperature Science”. While attending
that Symposium, I had the opportunity to visit the PORC office and talked to many faculty
members, post-docs, and graduate students involved in PORC. Through the interactions of
oral presentations, poster viewings and private conversations, I was very much impressed by
the breadth and depth of the very high-quality resecarch the PORC scientists were embarking
on. By taking the advantage of being close to the Okhotsk Sea and Russia, the research topics
and results by PORC scientists were truly novel, unique, and at the forefront of the Okhotsk
Sea research.

To provide the formal comments on PORC, I received the Report of Self Evaluation (PORC,
2012). Going through the report simply re-enforced many of the positive impressions I formed
during my 2009 visit. I think the strengths of PORC are in its synergetic approach to the
scientific issues relating to the Okhotsk Sea. PORC scientists have done an excellent job in
collaborating with international colleages to collecting in-situ data, which might ctherwise
difficult to obtain. In addition to collecting the new data, the PORC scientists have also con-
ducted impressive analyses of long-term data, putting the new observations into context. At
the same time, efforts have also been devoted by the PORC scientists to explore and under-
stand the physical processes of the Okhotsk Sea circulation using various kinds of numerical
model experiments, It is this synergetic approach of data collecting, analyses, and numerical
modeling that has made PORC a successful and well-respected institution of the past six
vears.

With the high-latitude ocean becomes increasingly important in the coming decades, there
is a clear need to improve and enhance our understanding of the ocean’s role in the high-
latitude ocean-atmosphere-land coupled system. To fulfill this need requires continued interna-
tional collaborations and expansion in regearch efforts. In this regard, T find the restructuring
of PORC to cover the 3 new scientific sections very helpful and fore-sighted.

Given its success and achievements of the past six years, I believe PORC is well poised
to take the lead in this research direction internationally. I look forward to learning more of
PORC’s progresses in the coming years.

Bo Qiu, Professor of Oceanography
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HELSINGIN YLIOPISTO 24 February 2013
HELSINGFORS UNIVERSITET

" UNIVERSITY OF HELSINKI

Institute of Low Temperature Science (ILTS)
Hokkaido University
Sapporo, Hokkaido, Japan

Subject ILTS Pan-Okhotsk Research Center during 2007 — 2012

Re ILTS research evaluation

Dear Sir/Madame,

Pan-Okhotsk Research Center is a part of the Institute of Low Temperature Science with research
onh cryosphere science and cold ocean aceanography in the Okhotsk Sea region. The center has
" developed a very high, internationally well-recognized research profile.

Twelve scientists have been working in the center in 2007—2012. The research has had a wide
coverage of cold region science: physical and chemical oceanography, sea ice, marine ecology,
meteorology, hydrology, soil physics and ecology, snow, and glaciology. Climate change and its
consequences and the state of the Okhotsk Sea have been a common motivation in a large part of
the investigations. The team has also shown good know knowledge and ability of using remote
sensing technology and mathematical modeling tools. There has been a strong contribution in
realization of observation programs and data analysis, which has given an excellent and firm basis
for the team in thelr work on environmental questions and climate change. The focus of research
being in the Okhotsk Sea region is en excellent strategy and will help Japan to prepare for future
environmental and climate changes.

The total number of scientific papers has been about 260, which makes an average 3-5 per year
per scientists. A large part of the papers have been published in high-level internationalty
recognized periodicals, with all the team members having a good contribution. The size of the team
is very good to reach its objectives, and being a part of the ILTS its whole research environment is
excellent. The publication record also shows that the team has a wide and global international
collaboration network.

The research of Pan-Okhotsk Research Center is in the forefront of cold regions research in Earth
System Science, knows very well the modem methodology and status of knowledge, and shows
excellent promises for the future success.

Yours Sincerely,

Matti Leppéranta, Professor

Laboratory of Geophysics, Department of Physics, University of Helsinki

Helsinki, Finland

Phone +358-9-19151016, gsm +358-50-4154752, e-mail matti.lepparanta@helsinki fi

Laboratory of Geophysics P.0O. Box 64 (Gustafl Hallstromin katu 2), FIN-00014 University of Helsinki
Department of Physics Telephone +358 9 191 510186, fax +358 9 191 48802
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