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EVALUATION OF OKHOTSK SEA RESEARCH PLANS
Stephen C. Riser
University of Washington
Seattle, Washington 98195 USA

1. Significance, Urgency, and Originality of the Planned Okhotsk Sea Research to General
Oceanography

The Okhotsk Sea is an extremely important region of the greater North Pacific basin; it
represents the most equatorward penetration of sea ice anywhere on the Earth. The economic
importance of the Okhotsk Sea to the nations near it are obvious. In addition to the clear local
importance, the Okhotsk Sea appears to play an major role in the subsurface circulation of the
entire North Pacific Ocean between approximately 20°N and 45°N. An important component
of the so-called North Pacific Intermediate Water that exists in the depth range 600-800 m
below the surface of the North Pacific likely originates in the Okhotsk Sea, where it is formed
as a consequence of ice cover and the general severity of winter in the region. Beyond its
influence on the subsurface circulation of the North Pacific Ocean, there is good reason to
believe that the Okhotsk Sea also is a site where a relatively large amount of CO; is removed
from the atmosphere by the ocean. This is due to the effect of the strong seasonal cycle in
the Okhotsk Sea on the biological productivity there; the very high productivity apparently
results in a large atmosphere-to-ocean carbon flux. Thus, there are important climate issues
that are associated with the Okhotsk Sea.

Despite this potential importance of the Okhotsk Sea, little is actually known about its circulation
physics or chemistry. This is due to the fact that the wintertime environment in the Sea is
generally harsh and is not conducive to making high quality measurements, and also because
of historical political problems associated with carrying out work in the region. It is heartening
that in recent years years deep-sea instrumentation and technology have improved to the point
where it is now possible to make the requisite wintertime measurements, and at the same time
many of the former political obstacles to carrying out Okhotsk Sea research have diminished.
As a result, for the first time it is possible to plan a comprehensive study of the Okhotsk Sea
and to have a good chance of being able to carry it out successfully.

In this regard, the plan for Okhotsk Sea work put forth by the Hokkaido University group is
highly significant and original, and the scientific research in the Okhotsk Sea suggested by this
group represents some of the most important studies relating to the physics and chemistry of the
North Pacific region that can be undertaken at this time. In recent years there have been a few
pilot expeditions to the Okhotsk Sea by U.S. and Canadian groups, but it is clear that a more
sustained, long-term approach is necessary in order to gain a firmer understanding of both the
local and global importance of the Okhotsk Sea. The work proposed by the group at Hokkaido
University is crucial to addressing this requirement for long-term observations.



2. An Examination of the Research Plans

The research plan suggested by the group at Hokkaido University calls for a series of month-long
expeditions in the Okhotsk Sea beginning in the summer of 1998. After this time there are
plans for additional expeditions in the autumn of 1999 and the spring of 2000. In a second
experimental stage, from 2001-2004, the emphasis would be on studying the Okhotsk Sea in
winter, when sea ice is present. The seasonal cycle in the Okhotsk Sea is known to be extremely
strong, with variation from a polar climate in winter to a nearly subtropical climate for a short
period in the summer; thus, it is important to understand the characteristics of the Sea in all
seasons. The Hokkaido University group has wisely decided to carry out these studies over a
period of years rather than trying to study the Okhotsk Sea intensively over a single annual cycle.

In addition, the plan for Okhotsk Sea research calls for the long-term deployment of instruments
in the Sea, such as moored measurement stations and satellite-tracked drifting buoys. The
use of this modern technology is absolutely crucial to improving our understanding of the
physics and chemistry of the Okhotsk Sea, since the important characteristics of the Sea are
likely determined during harsh weather periods when making shipboard measurements is not
feasible. The instruments to be deployed in the Sea have been developed for use in such a
difficult environment and have proven records of operation in the Arctic, Antarctic, and the
major oceans of the world. Now, for the first time, the Hokkaido University group proposes
to use such instrumentation in the Okhotsk Sea as well.

The quality of the Hokkaido University plan is very high; it is a very concrete plan, prepared
after considerable discussion with a number of Japanese scientists as well as others from
the US and Russia. The plans call for cruises approximately one month in duration every
year between 1998 and 2004, each designed to study a specific objective, using Japanese and
Russian research vessels together. On most of these expeditions long-term instrument packages
would also be deployed or recovered. The simpler expeditions, in summer, spring, and fall,
when environmental conditions are more favorable, are planned for the early years; the more
challenging work, in winter in the presence of sea ice, is planned for the later years, after a
great deal of experience will have been gained from the research carried out in the first stage.
This is a very conservative and intelligent approach to studying the Okhotsk Sea, and it is a
plan that has a high probability of success.

3. Relation of the Proposed Work to Other Studies of the Okhotsk Sea

There are a number of other studies of the Okhotsk Sea that are planned for the near future.
In the U.S., it is likely that a group from the University of Washington and Scripps Institution
of Oceanography will be supported to carry out long-term moored measurements to study the
exchange of water between the Okhotsk Sea and the North Pacific Ocean during the period
1998-2000; in Japan, scientists from JAMSTEC will play an essential role in this study. A
number of Japanese scientists hope to be able to deploy sediment traps in the Sea of Okhotsk
during the period 1998-2000 in order to attempt to measure precisely the degree of biological
productivity, so that quality estimates of the CO» uptake by the Sea can be made. German
scientists have been studying the production of methane in the sediments of the northern




Okhotsk Sea for several years, with the goal of understanding the nature and distribution of
hydrocarbons in the Sea. The work proposed by the Hokkaido University group, however, is
more ambitious and comprehensive than most of these other studies in the sense that it will
examine the relationship between a number of different important problems, over the course
of several years. While the proposed research plan is ambitious, the scientists in the Hokkaido
University group are all of very high quality and, if they receive the proper financial support,
are surely capable of realizing their plan. Additionally, the other concurrent, international
studies of the Okhotsk Sea will nicely complement the Hokkaido University work, and, when
all of these disparate programs are concluded early in the next century, we should have a much
better understanding of both the local and global impact of the Okhotsk Sea.
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Evaluation of the Research Program in the Sea of Okhotsk

Donald J. Cavalien

Senior Research Scientist
Laboratory for Hydrospheric Processes
Code 971
NASA Goddard Space Flight Center
Greenbelt, Maryland 20771
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PREFACE

The Ocean and Atmospheric Sciences Research Group at the Institute of Low Temperature
Science, Hokkaido University has proposed a research program for the Sea of Okhotsk. The
following is an evaluation of this program. The focus of my comments will be on the relevance of
the sea ice remote sensing portion of this program to the understanding of two scientifically
important issues.

BACKGROUND

The Sea of Okhotsk, located between 500 and 600 N latitude, is bounded by the Kamchatka
Peninsula, Siberia, Sakhalin Island, and the Kuril Island chain. The Sea of Okhotsk is covered by
sea ice for part of the year; thus, it is called a seasonal sea ice zone (SSIZ). The sea ice cover
begins to form in late November and
expands to cover much of the sea by early March. Over the following three months, the ice
retreats with only small ice-covered areas by the beginning of June. The sea is ice free or nearly
ice free on average for 6 months of the year, from June through November. The fact that the Sea
of Okhotsk is the largest midlatitude SSIZ in the Northern Hemisphere makes this region unique
and of great scientific interest.

The importance of the relationship between the Sea of Okhotsk ice cover and regional climate
has long been recognized (e.g., Watanabe, 1972) and the fact that the interannual variability of its
sea ice cover is large suggests that it may have an impact on large-scale oceanic and atmospheric
circulations. Indeed, recent work has tied the extreme maximum and minimum wintertime extents
of the sea ice cover to large scale changes in atmospheric circulation patterns (Honda et al., 1997).
Other work defines the impact of this ice cover on the regional oceanography (e.g., Wakatsuchi
and Martin, 1990) and identifies specific ice and ocean processes as indirect evidence of bottom
water formation (Martin, Wakatsuchi, and Ono, 1995). Most recently, the idea has been put
forth that the Sea of Okhotsk may be the origin of North Pacific Intermediate Water.

OVERALL PROGRAM
The Sea of Okhotsk Research Plan addresses two very important questions regarding the role



of the Sea of Okhotsk in the global climate system. These are:

(1) How does the seasonal growth and decay of the Sea of Okhotsk ice cover influence and how is
it influenced by the oceanic and atmospheric circulations?

(2) What role does the Sea of Okhotsk play in the formation of theNorth Pacific Intermediate
Water?

Overall, the program is well focused and will be carried out by an internationally known
group of research scientists at a world renowned research institute. The research plan is strong,
because there is a balance of field observations, satellite remote sensing, and modelling studies.
The field plan is a coordinated program consisting of in situ atmospheric, oceanographic and sea
ice observations. A particularly strong aspect of the research plan is the role that satellite remote
sensing plays in the study of the sea ice cover and its variability. Their sea ice studies currently
make use of and will continue to make use of state-of-the-art satellite remote sensing tools, for
example, new algorithms developed for mapping the distribution of new, young and first-year sea
ice in the Sea of Okhotsk. Monitoring the distribution of these ice types will help define the
annual ice and salt production rates.

METHODOLOGY

The proposed research program will address the science questions through a systematic
observational and modelling study of the Sea of Okhotsk and its environment. In particular, the
approach will be to address to following problems:

Sea Ice

(a) Ice growth history - when, where and how the sea ice forms, advances and disappears.
(b) Processes controlling the temporal and spatial variations of the sea ice cover.

(c) Atmosphere-ice-ocean interactions Oceanography

(a) Evaluate inflow and outflow water; heat and salt budgets.

(b) Observe volume transports by currents;

(c) Observe water circulation and water mass production.

The method employed should include an observation program at various spatial scales
including large-scale, regional, and small scale. The large scale program should consist of the
analysis of satellite observations and a comparison of satellite observations with the results of
modelling experiments. The regional and small scale observations should include data from the
deployment of research vessels, including icebreakers, drifting buoys, and aircraft, where feasible.
It is important that observations from each of these spatial scales be coordinated. Coordinated
observations will be helpful in validating some of the satellite algorithms and in developing new
and improved algorithms.



The Sea of Okhotsk field program will include meteorological observations from research
vessels including an icebreaker, remote sensing, modelling and the deployment of drifting buoys
with sensors for measuring temperature and salinity and ice thickness. In February 1996 in situ
oceanographic and sea ice observations were made in the advancing ice covered region off the
Hokkaido coast using the Japanese icebreaker Soya Similar winter observations are planned for
each year of the program. Specific observations include: (1) hydrographic observations
(temperature, salinity, chemical properties), (2) Monitoring sea ice conditions with automatic
video-camera systems, sea ice observations from helicopter and anaylses with satellite images, (3)
Collection of sea ice samples and their physical and chemical analyses to explore their origins, (4)
Albedo observations from shipboard and heat budget observations in the sea ice cover and (5)
Influence of sea ice cover on the CO2 circulation.

COMMENTS AND SUGGESTIONS RELATING TO SEA-ICE REMOTE SENSING
Specific suggestions regarding the questions of the role of the Sea of Okhotsk ice cover in the
global climate system include:

(1) Map and monitor changes in the large-scale sea ice cover using data from historical, current,
and future satellite passive microwave remote sensing systems (e.g., SMMR, SSM/I, AMSR).

(2) Monitor ice extent and area; seasonal and interannual to make note of years of maximum and
minimum ice extent and area. Define long-term trends in the sea ice cover.

(3) Use extreme years of ice cover and atmospheric circulation patterns to help understand sea

ice/atmosphere interactions through the utilization of global circulation models (e.g., Honda et al,
1997).

(4) Monitor open water and thin ice areas from freeze-up to late spring to help estimate ice and
salt production. Develop ice and salt budget estimates for multiyears.

(5) Analyze the sea-ice climatology from satellite observations together with oceanographic
observations for the purpose of relating large scale sea-ice and oceanographic processes.
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REVIEW

' Objective, timeliness and implication statements

The long-term goal of the research group is to understand the principal biogeochemical
processes in the Sea of Okhotsk with regard to global change, particularly at the atomic and
molecular levels. The immediate objective of this proposal is to quantify and model the cycle and
fate of natural and anthropogenic organic matter in the water layers of the Sea of Okhotsk, export
fluxes of carbon and paleoproxy of the glacial/inter-glacial environment.

The reviewer is strongly supportive of this long-term and immediate objective for the following
reasons:

1. Despite its southern setting, the Sea of Okhotsk is covered with fully developed sea-ice.
Therefore, this ocean can be an excellent and unique proxy for the glacial ocean; from it we can
learn the fundamentals of global change at the present and in the near future.

2. Because of its unique and well defined physical, chemical and biological setting, the Sea of

Okhotsk is regarded as the best natural laboratory to investigate the role of the ocean in the
Earth's carbon cycles.

3. As hypothesized very recently, the role of the North Pacific Intermediate Water can be
extraordinarily important as a globally significant reservoir of anthropogenic CO,. Also
hypothesized is the role of the Sea of Okhotsk as the major supplier of the NPIW. A detailed
investigation of the source area of the NPIW is urgently required.

4. The Sea of Okhotsk is one of the only remaining major fishing grounds in the world. Results
from the above-mentioned research will help make possible the understanding of, forecasting
for, and policy-making regarding how to utilized this resource-filled ocean.

Strategy statement
The PI and co-PIs suggest approaching the goal through S research areas, the biogeochemical

studies of: 1. Atmosphere, 2. Sea-ice. 3. Ocean. 4. Settling particles and 5. The Holocene
sediment of the Sea of Okhotsk.



1. Atmospheric biogeochemistry

The Pl is a highly respected chemist whose initial expertise are molecular level investigation of
the matter associated with aerosol which is transported over the oceans (e.g. Kawamura and
Gagosian, 1987, Nature) particularly in the Arctic (Kawamura et al., 1995, Geophy. Res. Lettr.).
The PI's international reputation for analytical capability and his well-furnished laboratory (the
reviewer had a chance to visit it in 1996) makes the reviewer confident that this part of the research
will have substantial success and that the result will be useful for global interpretation of the
processes of carbon. A reviewer's question is concerning their strategy for collecting aerosol
samples of which distribution is highly seasonable over the open sea; I recommend using the new,
continuous aerosol collecting onboard advanced air-sea interface buoys.

2. Sea-ice biogeochemistry

The biogeochemistry of sea-ice is one of most unknown areas in high-latitude oceanography.
The reviewer is gratified by the PI's commitment in this area as is in this proposal. The ice cover
of the Sea of Okhotsk contains a large inclusion of organic matter, mainly because sea-ice which
develops in "sunny" southern areas contains a complex ice-algae-mediated ecosystem. The only
well known observation regarding sea ice is that coastal Okhotsk sea ice contains high quantities of
nitrite and ammonia (Maita. 1983). As the PI points out, this extremely limited report provided us
with interesting information regarding sea ice chemistry. Moreover, the molecular-level study of
sea-ice organic matter may lead to a discovery of useful tracers which could reliably indicate the
provenience of the Okhotsk sea ice.

3. Oceanography

The processes of the NPIW are a priority subject in global oceanography. The organic
chemistry of the Okhotsk dichothermal water is totally unknown. The PI's emphasis on this
objective is well founded and well explained. However, this is indeed a work on a grand scale.
The setting of priorities is essential for this group's success. In order to use time and resources
efficiently, the reviewer recommends concentrating on testing and pursuing noble tracers with the
widely used assists CFC method.

4. Export fluxes in the Sea of Okhotsk

Rediscovery of the Sea of Okhotsk as the ocean's natural environmental laboratory has been
induced by the successful time-series sediment-trap experiment, 1991 to 1992. The study of export
fluxes is the key to understanding this noble ocean in the present as well as to applying findings to
the glacial ocean. Time-series sediment trap methods provide information regarding seasonal and
other environmental variability operating in the upper oceans. Not only sediment trap method
provides quantity of the export of organic matter but also offer the chance to do detail investigation
of the material to be collected. We all know the outstanding capability of the PI to analyze organic
matter on strapped material. In particular, we are very interested in if the PI provide us with space-
temporal data on the export flux of lipid class compound such as he compared aerosol and deep sea
sediment along 40 degree N in the Northern Pacific (Kawamura, 1995 in Sakai and Nozaki). This
approach of the PI's is particularly welcome by the global biogeochemical community.




5. Seafloor sediment

Seafloor sediment is a part of the biogeochemical cycle which is operating in the present ocean.
Meantime, it is the key to understanding the glacial past directly and to gaining knowledge to
foresee the future of the Earth's environment. We are very much expecting that the P1, with his
reputable analytical technique regarding organic molecular tracers, can bridge the research
ramifications of aerosol, sea-ice products, export fluxes and sea-floor sediment. The PI's group
includes Dr. Ohkouchi who is able to deal with carbonate stable isotopes as a co-PL. In the event
that the PI is successful in producing data on the paleotemperature proxy using biomarkers from
Okhotsk sediment and, further, that ground truthing is achieved in the sediment trap material, the
reviewer can't think of a more desirable accomplishment as an immediate objective!

RECOMMENDATION

The PI emphatically supports PI's, Professor Kawamura’s, program as it has been submitted.

This proposed program aims to clarify and important questions by attacking significant
hypothesis. The PI commands the general and specific problems on the Sea of Okhotsk
thoroughly. It is important that the PI plan to study from the source to sink, regeneration to
production, by studying aerosol, export flux and benthic matters. He has an outstanding team of
co-PIs to pursue the proposed program. Strategies are well thought out. The expectation which the
Pl reaches to the goal with success is high. When the program is successfully concluded, it will
close the gap of unknowns on the Sea of Okhotsk, but also to assist deciphering many the global
biogeochemical cycle which control the carbon cycles on this planet.

The researchers plan to test hypotheses in the area of physical oceanography as well. The
reviewer has no doubt that the PI is capable of pursuing the goals with his own abilities and
extraordinary team of co-PIs. However, before he steps into the next stage of planning, we would
like to see three considerations: 1. Setting priorities for field research and analytical programs of
the key tracer-designate. 2. Cooperating program with the other national and international
oceanographers particularly with Institute of Low Temperature and Hokkaido University per se
which have more and more become the centers of excellence in ocean environmental studies. 3.
Using new field technologies which would make their studies more noble and significant.

Reviewer and Signature:

Susumu Honjo
Senior Scientist

Woods Hole Oceanographic Institution
Woods Hole, MA 02540, USA

Date Reviewed: January 30, 1997
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EVALUATION REPORT ON THE PROPOSAL OF JOINT RESEARCH PROJECT
'VEGETATION DYNAMICS AND ENVIRONMENTS IN THE KAMCHATKA'

Dr. Leonid Kondrashov
Far East Forestry Research Institute Deputy Director

Kamchatka as one of the most interesting regions of the world from time
immemorial attracts the attention of researchers. But only today with the help of
combined efforts and newest scientific-technical methods it becomes possible to draw
nearer to deep investigation and understanding of the vegetation dynamics processes,
having their own specificity in Kamchatka.

The initiative of japanese specialists to create a qualified science group of
Russia and Japan representatives to study the above mentioned phenomenon deserves
great attention and all-sided support. The goals put in front of the investigators seem
to be well grounded allowing to reveal the mechanisms, determining the vegetation
dynamics, disturbances impact on forests and other forest formations, their
interrelation and interinfluence.

Such formulation of a question opens on the separate directions wide
opportunities to reach real results as the foundation for forecasting this or that
transformations of vegetation cover under the effect of both global environment
changes and local disturbances of boreal forests.

Kamchatka constitutes one of the most favourable objects for current project
implementation allowing wide interpretation of received investigation results and
include them into international program network, studying boreal forests, as well as
systems functioning in the zone of active volcanism and permafrost. Kamchatka
individuality creates broad possibilities to study all spectrum of environment impact on
physiological characteristics, composition and growth dynamics and so on.

Organization of the long-term observation and research are proposed as the
main method of works on the sampling plots of Kamchatka with the predominance of
various tree species : Betula platyphilla, Picea, Betula ermani, Larix which will permit
objective results for reaching the goals of the project. The concrete locations of the
sampling plots arranging could be determined during joint discussions and checked in
the time joint expedition of the specialists involved in this project. Simultaneously it is
worth to note that in Kamchatka there is already a set of sampling plots which have
their own history of observations and could be used in the current project. Besides,

FEFRI has in Petropavlovsk-Kamchatski its forest experimental station with a small




number of people. This station can be used as a starting point and a base spot for
expedition and familiarizing with accumulated materials.

Proposed types and forms of measurements entirely are able to give needed
information for follwing the occuring changes in the sampling plots. Meantime, the
available set of methods actively used by Russian party for a long time allows to
increase measurements implementation for bigger inclusion of events study
parameters.

This current project has a complex character which helps to evealuate
phenomena from different points of view presenting varied approaches: here the
growing stands are touched upon and their interaction and interinfluence on soil, water
turnover, physiological characteristics, genotype compositions, hydrologic and
atmosphere regimes, consequences of natural and artificial disturbances, etc.

As one of the most important components of the proposed project the planned
directions of retrospective analysis on the basis of dendrochronologic data must be
considered. This will assist to follow the formation and origin of different events, the
echoes of which could show themselves not only today but in the future as well.

Modelling of elements interaction in a system of forest vegetational
communities can offer a qualitatively new result of studying and forecasting of forest
ecosystems, making up and managing of communities persistent to external artificial
and natural impacts and disturbances.

The significant direction of this project work is the investigation of spatial
connection between occuring changes, singling out of global and regional interraction
mechanisms. Besides, there is another big advantage of the project assuming the
collaboration with groups of scientists involved in oceanography, glaciology, hydrology,
permafrost from the Institute of Low Temperature Science, Hokkaido University. For
its part, Russian partner has the possibility to attract various specialists for all
sided evaluation of received results, participation in expeditions and experiments.

Having sufficient funding, highly qualified specialists the results could be very
impressive in the long-term perspective and contribute of collaborating parties into
international science ties and international programs implementation. With active and
diversified realization this project could be intensively introduced into a number of
international programs studying different phenomena on the territory of Russia. The
compatibility of results on international level presupposes the incorporation, for
example, into such program as IGBP NES.

The forms of presenting results of this project are very important. It goes

without saying, the research data must be regularly generalized and discussed on




seminars and symposia as well as conferences with the attraction of maximal circle of
specialists involved in analoguos investigations and working on the same territory.
Research materials must be presented to the scientific community in a form of
publications, for example, joint book called "New Aspects of Kamchatka Forests
Vegetation Dynamics Study".

It is evident, that the project of such a scale must have a long-term character
which is naturally connected with research object itself the forming frames of which do
not give the opportunity to limit oneself to single-moment observation, presenting no
character tendencies of dynamics, as well as the necessity of international coordination
and the volume of received and processed information and a large group of both
Russian and Japanese specialists.

The scientific and organizational participation in the proposed project is very
interesting for Far East Forestry Research Institute (Russia) and FEFRI is ready to
promote the realization of this project.

Estimating the project "Vegetation Dynamics of Boreal Forest in Kamchatka"
as a whole, a very high level of work elaboration, clear presentation of research
directions by the authors, as well as methods and methodology basis, spatial and
temporal orientation for getting reliable results must be noted.

The current project can make a serious influence on further development of
bilateral and international cooperation on complex ecosystems study of Russia boreal

forests and other regions of the world.
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EVALUATION OF THE GLACIOLOGICAL PART OF THE INTERNATIONAL JOINT
PROJECT "ATMOSPHERE-OCEAN-CRYOSPHERE INTERACTION
IN AND AROUND THE SEA OF OKHOTSK"
Carried on by the Institute of Low Temperature Science

(Hokkaido University, Sapporo, Japan)

Andrey N. Salamatin
Kazan State University
Kazan, 420008, Tatarstan, RUSSIA

| Signif . | Originality of the Prai

The Okhotsk Sea Region is an important climatic knot tied up by the Nature in the North
Pacific Basin. It links and accumulates the influences of the Siberian High and Aleutian
Low, of the Cold Asian and Warm Pacific Air masses, of the Amur River discharge and
the subsurface circulation of the North Pacific Ocean. All these atmospheric and oceanic
interactive processes are played on the cryospheric background in which the Okhotsk Sea
represents the most southward penetration of sea ice in the Northern Hemisphere. The
well recognized global role of cryosphere (terrestrial permafrost, snowcover, glaciers and
sea ice), being one of the major components of the Earth climatic system, is extraordinary
enhanced in the Okhotsk Region by its powerful feedback as the extreme position of polar
boundary. This results in a strong seasonal cycle and makes both the local climate, as a
whole, and the cryosphere, as its counterpart, very sensitive to global changes, to short
and long-term external impacts.

In spite of cvidcntly high importance of the cryospheric terrestrial processes, especially
hydrological cycles and glaciation in Eastern Siberia and Kamchatka Peninsular, they
have only partly been studied mainly by Russian scientists because of former political
difficuities. Thus the significance and urgency of a joint research project planned and
carried on by the Glaciological Group of the Institute of Low Temperature Science (ILTS)
together with Russian specialists are obvious. This is going to be a first continuous
international effort to discover the climatic behavior of the Okhotsk Region. The
glaciological part of the Project is aimed directly at understanding the exceptional role of
the cryosphere and hydrological cycle in the area, in its local climate. The principal
emphasis is laid on glaciers monitoring and ice core studies at Kamchatka. Furthermore,
the originality of the Project is in its complex approach to the three-faceted problem in



which glaciers are regarded not only as "actors of the play" but also as informative
indicators of the present and future climate changes and unique archives of the past

climate records.

In accordance with the objectives of the Project, the research lines are set quite clearly and
directly to investigate the fresh water budget and the sea ice extent in the Okhotsk Sea and
their links to the principal atmospheric processes: the Siberian High and Aleutian Low.
The interrelations are realized through solid and liquid precipitation, river discharge,
snowmelt runoff and glacier mass balance. Kamchatka, being an intermediate
geographical zone of the region separates the Siberian High and Okhotsk Sea from the
North Pacific. It is obviously the most representative cryospheric area. The suggested
combination of  Automatic Weather Station (AWS) measurements, complex
geomorphologic and geoecological field works together with ice-core studies and glacier
dynamics monitoring at Ushkovsky volcano (crater ice cap) and Kronotsky Peninsular
(Koryto glacier) forms a definite and very concrete basis of the Glaciological Research
Programme.

The Plan includes designing, construction and installation of different units of special
equipment, such as the above mentioned AWS, drilling devises for ice coring, equipment
for radio-echo sounding. It calls for regular summer expeditions for AWS data acquisition
and maintenance, for conducting field works at separated locations and sites at high
altitudes in mountainous volcanic regions. The author of the present review two times
was invited by the Institute of Volcanology and took part as a Senior Researcher in the
Volcano-Glaciological Expedition at Kamchatka in the areas of the Project focus. So, it is
worth of noting here that the Plan is a serious and ambitious attempt to undertake complex
simultaneous all-round glaciological and climatological exploration at Kamchatka. All its
stages are thoroughly elaborated and scheduled. The latter peculiarities make the value and
validity of the Project extremely high.

In addition, the total research program is a result of deep preliminary discussions of the
problem at workshops, scientific meetings, and the international symposium recently held
by ILTS. Special reconnaissance research trips to Kamchatka were organized in 1995
and 1996 to gain a better understanding of the local geographic situation, to choose the
sites of observations, and to establish collaborative contacts with the Institute of



Volcanology and other environmental institutions. All these arrangements provide a
reliable basis for successful implementation of the Project.

3. Fyaluationof Previous Scientific Achi

The final success of such a challenging research programme crucially depends on skill of
the Glaciological Group and its close collaboration with experienced Russian colleagues.
The high scientific standard of Hokkaido University and ILTS is a guaranty in the first
case. All members of the Glaciological Group are well known researchers, explorers and
organizers in various branches of the Science related to their new enterprise. The spectra
of their recent publications cover wide range of hydrological, geochemical and
glaciological processes in different environmental situations and ecological systems. They
show rich experience of the staff in organizing and conducting international expeditions,
all over the world, among which expeditions to Antarctica, Patagonia, and continuous
field works in tundra and forested regions in Siberia and Canada are most impressive.
Various original instruments and methods have been developed and used for these studies
in ILTS.  This is a strong well matched group, capable to perform forefront scientific
projects in hydrology and glaciology.

Another point should be mentioned here, that is the scientific merits of the Russian
partners involved in the considered project. All of them Dr. Ya.Muravyev, Dr. G.Glasirin,
and Dr. O.Solomina are widely known leading scientists in glaciology, hydrology, and
geomorphology. They are well trained and experienced in field work in different
mountainous regions and difficult climatic conditions. In addition, Dr. Ya.Muravyev is
undoubtedly the most competent specialist in geography and, particularly, in glaciology of
Kamchatka Peninsular.

At the conclusion, it is appropriate to evaluate the reviewed glaciological part of the
project "Atmosphere-Ocean-Cryosphere Interaction in and around the Sea of Okhotsk" as
consistent, comprehensive and scientifically well provided research program with high
probability to obtain significant and important results for better understanding of the
Nature of the Okhotsk Sea Region.
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Atmospheric-Ocean-Cryosphere Interaction

in and around the Sea of Okhotsk

Evaluation of the Research Proposal of
Glaciological, Hydrological and Geomaorphological Groups
submitted on Feb. 18, 1998

1. Background

The full project aims to investigate the climatic sensitivity of the region of the Sea of Okhotsk,
and in particular how such region has responded in the past and may react in the future to global
changes.

The Circum Okhotsk Region (COR) is of special interest because of the competition in this area
between the Aleutian Low and Siberian High and the large amount of sea ice formed in the Sea
of Okhotsk, which is the southernmost region in the Northern Hemisphere where sea ice is
formed. This situation makes COR potentially very sensitive to climatic changes.

The project essentially involves observations of the ocean, the atmosphere and the cryosphere.
The present evaluation deals with the cryospheric part, which focus on Kamchatka with the
following purposes: |

- providing information about the climatic conditions and hydrological cycle in glacial
environment of the peninsula;

- investigating glacier fluctuations through different time scales;

- reconstructing past environment by investigating proxy climate signals such as those recorded
in ice-cores and tree-rings.

The project started in 1996. The plans are to conduct the research in Kamchatka until the year
2000 and then to extend it to Siberia.

2. Evaluation
2.1 Monitoring climatic conditions
Two complementary approachs are proposed: (i) compiling relevant meteorological data

collected by former USSR and Russia, (ii) settling Automatic Weather Station in the Kamchatka
peninsula.



3 AWS have been installed in 1996 in order to compare east-west change of climate, one being
placed on the Ushkovsky volcano (see 2.3) with snow depth and temperature sensors. The first
set of data were collected in the summer 1997 and it will be interesting to have soon at least an
idea of the preliminary data in terms of climatological analyses.

The monitoring of climatic conditions is an essential step for understanding and interpreting the
glacier fluctuations which is the second item of the project.

2.2 Reconstructing and monitoring glacier fluctuations

The Koryto glacier, on the eastern side of Kamchatka (by the way a map showing the different
sites investigated in the project is really missing in the proposal), has been selected for mass
balance ice dynamics studies. From previous studies we know that the terminus of the Koryto
glacier retreated by 80 m from 1971 to 1982. But the front retreat is only one part of the mass
balance. A preliminary study was performed in 1996 and more measurements performed in the
summer 1997 to fulfill a full-year measurement of mass balance for 1996/1997. The results are
not given in the report part of the proposal. On the other hand active basal sliding is indicated by
the flow measurements and should be taken into account when simulating glacier fluctuations
by climatic change. Also geomorphological work conducted in 1997 provides information of
past glacial fluctuations. I could not find any indication in the proposal about the time interval
which is involved by such reconstruction.

Further geomorphological and geoecological works have been conducted in Esso (a basin of the
central range) and its vicinity. A rather extensive glaciation was recognized and dated older than
the Holocene. A peat core recovered near Kamchatka river is now studied for palynology.

2.3 Paleoclimate reconstruction by proxy records.

The ice cap at the summit of Ushkovsky volcano, because of its low temperature conditions,
has been selected as a potential site for recovering an ice-core climatic record. In 1996 a 27-m
firn core has been recovered in order to check if the site could be suitable for keeping a past
climate record. The results of the firn core analysis have been published (Shiraiwa et al;, 1997).
They provide basic data and information such as the average accumulation rate over the last 27
years (0.57 m/yr water equivalent), the firn temperature at 10 m depth (-16.5°C) and the melt
feature percentage. In particular it is shown that the melt feature percentage is correlated with
summer mean air temperature at 700 hPa over Kamchatka. The about 200 m thick ice cover may
thus reveal interesting data on past climatic history over the last centuries. An about 200 m
drilling operation is planned for June 1998.

Dendroclimatological studies were also conducted in 1997 in Esso and Koryto glacier basin,
which should also provide past climatic information.



3. Conclusions

The idea of the global project is excellent and fits very well in the frame of IGBP. The
understanding of the past evolution and the climatic reaction of the terrestrial cryospheric
reservoir is important and should continue to be part of the project. In this context, the
collaboration between japanese and russian scientists is essential.

The 96-97 activities and their results stress the importance of completing the drilling to bedrock
at the Ushkovsky ice cap and it should be most useful to better document the glaciation in the
central part of Kamtchatka (planned for summer 98). The monitoring of the recent climatic
conditions is also a necessary step and the effort should of course continue to document the
regional climatic variability.

On the other hand the 97-98 mass balance results for Koryoto should be provided as soon as
possible (they are maybe already available). It is maybe more difficult to assess what should be
the best strategy for future studies on glacier mass balance and dynamics: continue over several
mass balance measurements on the same glacier, look at a variety of glaciers from different
locations and nature (surging,...).

Saint Martin d’Heres, March 20,1998

Looup O

~ D.Raynaud
Head of LGGE



6. B VvRYT L (FusI L)

(k= 7 % L2 DRI E Y 5 S5R L AR

(INTERNATIONAL SYMPOSIUM ON CLIMATE SYSTEM
AND ECOSYSTEM IN AND AROUND THE SEA OF OKHOTSK)

YR YY LAETERR
(Frdks. REER—. KBBR—M. FBEE. RER_. B&aFT. KHNEER)

(1) . B, 5
HE: 1996411H25—27H
B B ERAERRFEVTER

(2). YoEIYLDBEN

IR TR TIXBGHLIR . PR 7 4 — IV FELTE =Y 78X UZ DA
HRELUTEN, OV RIUTLIER, Fh—Y I7HEE, SORKEEBNLE oY)
MIEBXEI—BRELTITON, £DHIT. AANDOBEEL /-4 B TORE NI
RELZHFEL, BEOHAEORAIREERAL., BEITIHFICL-T. ChHS5OFHE
ROWMETHELHEBELILDDTH B,

25HITIZHEE P & LB, 260 7 BISIZBER AUl & U 7cFFEs. #4104 . B
PRZIZDMREICEL > THEAI O, BRIN. Y UoRYT LR, R ~REW. JE
ARXRIITbN S K IChBEININ., KBITA D XSHNVIOBMENH D, FHEE
EEZBRDI b > T RRENL 5700 ABIZTDOWTIRIBEE, BEBICHMT. BB d 3,
BE. SOV RIOT LI EO PO REBETE S 0/S5 Lo—8E L THD
nicboTHhB5, (HTW)

MONDAY, NOVEMBER 25

10:00-10:10  Opening remarks
*Each presentation is followed by 5- or 10-minute discussion.

Session 1 Sea Ice Research in the Okhotsk Sea
Chairman: Jinro UKITA (EORC, NASDA)

10:10-10:30 Relation between Sea Ice Extent in the Okhotsk Sea and the Atmospheric
circulation
K. Yamazaki (Graduate School of Env. Earth Sci., Hokkaido Univ.)
10:40-11:00 Future Prospects for the Sea Ice Research with Satellite
H. Enomoto (Kitami Institute of Technology)



11:10-11:40 Sea Ice Variability in the Sea of Okhotsk Determined by Passive Microwave
Satellite Observations
D. Cavalieri (NASA, Goddard Space Flight Center)
11:50-12:10  Current and Proposed Studies on the Okhotsk Sea and Sea Ice
M. Wakatsuchi and Y. Fujiyoshi (ILTS, Hokkaido Univ.)

Session 2 Circulation and Water Mass Formation in the Okhotsk Sea
Chairman: Kay I. Ohshima (ILTS, Hokkaido Univ.)

13:20-13:40 A coupled ice-ocean model of the Sea of Okhotsk
M. Ikeda (Graduate School of Env. Earth Sci., Hokkaido Univ.)

13:45-14:15 Water Masses of the Okhotsk Sea and Exchange with the North Pacific

S.C Riser (University of Washington)
14:25-14:45 Annual velocity variations in the Oyashio southeast of Hokkaido

T. Khono and Y. Kawasaki (Hokkaido National Fisheries Research Institute)
14:50-15:05 Monitoring of the eddies in the southern Okhotsk Sea based on METEOR and

NOAA satellites and in-situ data

O.Ryabov (Mech. Eng. Lab.), N.V. Bulatov, L.A Kurennaya,
L.S Muktepavel (Pacific Res. Ins. Fish. Oceangr.),
M.G.Alexanina, E.E Herbeck (Inst. Auto. Contr.Proc.)
15:10-15:40  On the Russian Current and Proposed Studies in the Okhotsk Sea.
Y.N. Volkov and S.M. Varlamov (Far-Eastern Regional Hydrometeorological
Research Institute)

Session 3 Chemical Oceanography in High Latitude
Chairman: Naohiko Ohkouchi (ILTS Hokkaido Univ.)

16:00-16:15 Paleoceanography in the Okhotsk Sea: A Key to the Land-Ocean Linkages
K. Takahashi (Fac. Engineering, Hokkaido Tokai Univ.)
16:20-16:50 Late Quaternary Paleoceanography in Antarctic Ocean
P. Hesse (Macquarie Univ.)
16:55-17:15  Biogeochemical Cycles in Surface Mixed Layer of High-Latitudinal Oceans:
Assessment from Geochemical Tracers obtained by Sediment Trap Systems.
T. Nakatsuka (ILTS, Hokkaido Univ.)

18:00- Banquet



TUESDAY, NOVEMBER 26

Session 4 Circum-Okhotsk Cryospheric Studies
Chairman: Renji NARUSE (ILTS, Hokkaido Univ.)

© 09:00-09:25 Glaciers and Climate in Kamchatka.
Y. D. Muravyev (Inst. of Volcanology, RAS)
09:35-10:00 Last Glacial Arctic Marine Ice Sheet.
M.G. Grosswald (Inst. of Geography, RAS)
10:10-10:35 International Deep Drilling Project in Greenland-Japanese, Danish, German and
Icelandic Cooperation in North GRIP.
S. Johnsen (Science Institute, Univ. of Iceland), H. Shoji (Kitami Institute of
Technology) and O. Watanabe (NIPR)
10:45-11:10 Understanding the Interaction of Hydrologic and Thermal Processes.
L. Hinzman (Water Research Center, Univ. of Alaska)
11:20-11:40 Role of Terrestrial Cryosphere on Climate Forming,
T.Ohata (School of Env. Sci., The University of Shiga Prefecture)

Session 5 Ecosystems in the Circum-Okhotsk Region
Chairman: Toshihiko HARA (ILTS, Hokkaido Univ.)

13:00-13:20 Ecological Zones of Kamchatka.

S. Kojima (Fac. of Science, Toyama Univ.)

13:30-13:55 The Results of Vegetation Expedition to Kamchatka.
L.G. Kondrashov (Far East Forestry Research Institute)

14:05-14:25 Vegetation History in the Circum Okhotsk Region inferred from Pollen
Records.

Y. Igarashi (Earthscience Co.Ltd)
14:35-15:00 Succession Dynamics of Kamchatka Forests.
DF. Efremov (Far East Forestry Research Institute)
15:10-15:30 Wetland Characteristics of Kamchatka in Circum Okhotsk Region.
F. Kanda (Hokkaido Univ. of Education)

Session 6 Results of the Kamchatka Expedition 1996
Chairman: Larry HINZMAN (Water Research Center, Univ. of Alaska)

15:50-16:10 Mass Balance Studies at Two Kamchatka Glaciers.
T. Shiraiwa (ILTS, Hokkaido Univ.) and
Y. Muravyev (Inst. of Volcanology, RAS)



16:20-16:40 Glacio-Hydrological Study at Koryto Glacier.
Y. Kodama (ILTS, Hokkaido Univ.) and G. Glazirin
(Central Asian Hydrometeorological Institute)
16:50-17:05 Vegetation Patterns with Micro-scaling in Central Kamchatka.
T. Sato (Fac. of Science, Shinsyu Univ.), M. Vyatkinaand P.A Khomentovsky
(Kamchatka Inst. Ecology and Nature Management, RAS)
17:15-17:30 Preliminary observation in Severnaya Zemlya.
S. Takahashi (Kitami Institute of Technology)

WEDNESDAY, NOVEMBER 27

Session 7 Glaciology and Hydro-Meteorology
Chairman: Hiroyuki ENOMOTO (Kitami Institute of Technology)

09:15-09:30 Satellite Based Cryospheric Study in the Okhotsk Region.
F. Nishio (Hokkaido Univ. of Education)
09:40-09:55 Variability of Aleutian Low and Cyclone Tracks.
K. Ueno (School of Env. Sci., The University of Shiga Prefecture)

Session 8 Present and Quaternary Terrestrial Environments
Chairman: Mikhail GROSSWALD (Inst. of Geography, RAS)

10:05-10:20 Last Glacial Equilibrium Line Altitude in and around Hokkaido.

Y. Ono (Graduate School of Env. Earth Sci., Hokkaido Univ.)
10:30-10:45 Edoma Complex- A Palaeoenvironmental Evidence in Northeastern Siberia.
M. Fukuda (ILTS, Hokkaido Univ.)
10:55-11:10 Last Glacial Environment of Hokkaido as Revealed by Fossil Periglacial

Phenomena.

K. Hirakawa (Graduate School of Env. Earth Sci., Hokkaido Univ.)
11:20-11:35 Quaternary Glaciations in Bystraja River Basin, Esso, Kamchatka.
T. Sone (ILTS, Hokkaido Univ.)
11:45-12:00 Quaternary eolian deposits of Kamchatka.

K. Yamagata (Joetsu University of Education)

12:10 Closing of Sessions
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