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by Yoshiyuki Fujii
Director, Arctic Environment Research Center,
National Institute of Polar Research

A new 6-year project on “Study on cli-
matic and environmental variability in the
Arctic region” was started in fiscal year
1999. The Arctic is where global scale
climatic and environmental fluctuations
appear most strongly. At the same time,
changes in the Arctic environment can
trigger large scale changes throughout the
northern hemisphere or worldwide. There
is concern that a feedback mechanism
could then amplify the changes in the Arc-
tic.

This project includes studies of the at-
mosphere, ice and snow, ocean, and the
terrestrial environment, centering on field
observations, to clarify the nature and
mechanisms of environmental variability in
the Arctic and the effect on the ecosystem.

In the area of atmospheric science, space
and time variations of greenhouse gases,
aerosols and clouds will be observed, and
the effect on climate via the radiative effect
will be assessed. In the area of ice and
snow studies, ice cores will be taken from
glaciers at several locations around the
Arctic, and analyzed to clarify the details of
past climatic and environmental changes in
the Arctic. In oceanography, energy and
material exchanges and the carbon cycle in
open water in the sea-ice covered regions
called polynya will be clarified. In the
field of terrestrial environment, the effects
of increased ultraviolet radiation accom-
panying global warming and destruction of
the ozone layer, and of the acidification of
rainfall, on the terrestrial ecosystem will be
studied.

To achieve these research objectives, ob-
servations will be taken in such regions as
Svalbard, Greenland, Canadian Arctic and
the Russian Arctic, and from research air-
craft in the Arctic; and there will be
oceanographic observations in the North
Atlantic Ocean. In the field of mesosphere
and thermosphere studies, EISCAT radar
will be used to study atmospheric wave
motions to clarify the flows of energy and
momentum.

Results from various scientific disciplines
will be combined and modeled, and com-
pared with results of similar research in
the Antarctic to help clarify the nature and
mechanisms of variability in the Arctic.
This research conforms to the objectives
being promoted by the International Arctic
Scientific Committee (IASC), and will be
carried out as an international cooperative
research with Arctic nations. The par-
ticipation and support of everyone con-
cerned will be appreciated.

To summarize, this research covers the
following 5 topics.

1) Variations of atmospheric constituents
and their climatic impacts in the Arctic

2) Research on environmental change by
snow and ice cores in the Arctic

3) Research on variability in Arctic ocean
currents and ecosystems

4) Research on ecosystem changes in the

Arctic tundra
5) Dynamical coupling of the middle at-

mosphere and thermosphere in the Arc-

tic
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€& Sclf - Introduction by a New Staff € @

by Kaoru Sato,
Arctic Environment Research Center
National Institute of Polar Research

I moved from the Department of Geophys-
ics, Kyoto University, to join the staff at the
Arctic Environment Research Center, Na-
tional Institute of Polar Research, last De-
cember.

I am an atmospheric scientist. Until now,
my research has mainly concerned relatively
small-scale atmospheric waves. I have been
particularly interested in atmospheric grav-
ity waves at all latitude regions, namely the
tropics, mid-latitudes and polar regions.
Since I have been most recently interested in
the polar regions, it will be a natural move
for me to now study a wide variety of atmos-
pheric phenomena in those regions.

What I first want to look at is coupling
between upper and lower altitude regions.
The thermal structure of the atmosphere is
layered; from bottom to top, the principal
layers are called the troposphere, strato-
sphere, mesosphere and thermosphere. In
the middle atmosphere, that is, from the
stratosphere through the lower thermo-
sphere, the wind and temperature structure
shows a much clearer seasonal variation in
the polar regions than at other latitudes. It
is believed that this strongly affects the ver-
tical transport and mixing of trace gases, and
the wvertical propagation of atmospheric
waves. Another interesting topic is coupling
to other latitude regions. A strong westerly
jet called the polar vortex appears in the po-
lar stratosphere in winter. From the point
of view of tracer transport, this jet has the
effect of trapping trace gases inside the vor-
tex. There is a need to investigate just how
clear 1is this boundary between the
mid-latitude and polar regions. In addition,
it is conceivable that there is direct coupling
between the tropical and polar regions
through the poleward propagation of atmos-
pheric waves generated by convective activ-
ity in the tropics.

In the earth sciences field, first it is neces-
sary to observe phenomena. Observations
are most important. For the last several
years 1 have been using upper air meteoro-

logical observation data from Syowa Station.
I find the quality of these data clearly better
than those taken by other nations in Antarc-
tica. Perhaps this is the result of persistent
efforts by members of the Japanese Antarctic
Research Expedition to obtain good data un-
der harsh environmental conditions. I hope
that this high level of research will be main-
tained.

I have used a variety of data in my re-
search until now, and I try to think of analy-
sis methods that will best take advantages of
the characteristics of each data set. There
are fewer data available for the polar regions
than for other latitudes because of the
physical difficulty of taking observations, but
with advances in technology in recent years
large amounts of data are becoming available
even in the polar regions. It is quite possi-
ble that there are as yet unknown phenom-
ena waiting to be discovered in these regions,
so that a high return on investment can be
expected from taking observations there. In
order to obtain the most from these data,
they must be archived in appropriate formats.
As a specialist in data analysis I feel a re-
sponsibility to make this part of my work so
that many scientists can use the data for
their variety of research objectives.

The National Institute of Polar Research
has gathered people working in many spe-
cialties within polar research. I have par-
ticipated in a number of seminars here and
have found that there is often a good deal of
lively discussion that cuts across individual
specialties. I am looking forward to being
able to pick up a good deal of knowledge by
ear, so to speak, from informal interaction
with other members of this institute. At the
same time, it is a bit of an adventure for me
to leave the university, where I was involved
in education for many years, and devote my-
self to a number of observational projects.
But I intend to do my best to contribute.
The cooperation of all concerned will be very
much appreciated.
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ARCTIC RESEARCH ACTIVITIES IN 1999

® Variations of atmospheric constituents and their climatic impacts in the Axctic

by Takashi Yamanouchi, National Institute of Polar Research

The Arctic is an energy sink for the global
cimate, and, in addition, there is a high
probability that it also acts as a sink in the
circulation of atmospheric constituents. The
Arctic is much more directly affected by an-
thropogenic sources of pollution than its
counterpart polar region, the Antarctic.
Thus, the Arctic, since it includes some ele-
ments that play important roles in governing
the global environment and climate, is a re-
gion where changes in the atmospheric envi-
ronment due to anthropogenic causes, such
as global warming and ozone depletion, are
amplified and show up prominently. This
research group is pursuing research on 3
topics dealing with atmospheric constituents
in the Arctic troposphere and stratosphere:
(1) Source, sink and transport of greenhouse
gases.

(2) Transport and transformation of aerosols
and their interaction with clouds.

(3) Distribution characteristics and radiative
effects of aerosols and clouds.

The ultimate goal of this research is com-
parison with the Antarctic and evaluation of
the effect on climate.

The principal observational activities of
this research in 1999 were as follows:

1. Long-term continuous observations at the
Ny-Alesund station

Air sampling for measuring greenhouse
gas concentrations has been continued on a
long-term basis at the Ny-Alesund station in
Svalbard. Ground-based meteorological and
ozone measurements have also been con-
tinued. Through these observations, we tried
to clarify the causes of variability in green-
house gas concentrations and in stable iso-
tope ratio. In addition, we have continued
observations of aerosol number concentra-
tions and vertical profiles.

2. Concentrated observations of aerosols and
clouds

Concentrated winter observations, includ-
ing measurements of aerosol concentration,
composition and precursor gases; and
observations of precipitable water content,
liguid water content, ice water content and
falling snow particles to determine the re-
lation of aerosols to clouds and precipitation,
were carried out at the Ny-Alesund station.
Processes of aerosol transport and
transformation were investigated, together
with the process of entrainment into clouds
and precipitation. Aerosol sampling has
been also conducted in Alaska.

3. Simultaneous aircraft and ground-based
observations of aerosols and radiation

In cooperation with the Alfred-Wegener
Institute for Polar and Marine Research,
Germany, coordinated  airborne and
ground-based observations were conducted in
the Svalbard region. The aircraft (a Dornier
228) measured the vertical distributions of
extinction and aerosol particles, while on the
ground remote sensing techniques such as
lidar and photometers were used to measure
the aerosol distribution and radiative proper-
ties. Together, these observations will per-
mit us to determine the distribution, physical,
chemical and optical properties of aerosols,
and their radiative effects. Observations
were conducted in the spring of 2000 to de-
termine the radiative properties of Arctic
haze.

4. Oceanographic observations in the Green-
land Sea

Together with the oceanography group,
oceanographic observations were conducted
in the Greenland Sea to determine the
mechanism of variability of CO: partial
pressure in the ocean surface layer, which
determines the amount of carbon dioxide
that will be absorbed from the atmosphere.
The emphasis was on observations in the fall
season in 1999.

@ Research on environmental change by snow and ice cores in the Arctic

by Kokichi Kamiyama, National Institute of Polar Research

The variability in the Arctic cryosphere
has been studied through analysis of ice

and snow cores from many locations in the
Arctic. Specifically, the following research
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was conducted in fiscal year 1999 .
1. Participation in the North GRIP project
From the analysis of deep ice cores taken
at the Greenland Summit, it has been pro-
posed that climate was unstable during the
last ice age and the last interglacial period.
To clarify the nature of the climate during
those periods, an international effort is be-
ing undertaken, mainly by European coun-
tries, to drill a new core several hundred
kilometers north of Summit (the North
GRIP Project). Japan has sent research-
ers to participate in this project in the ef-
fort to drill a new core all the way down to
the bedrock. In addition to the deep core,
physical and chemical analyses of shallow
cores were being conducted to aid in clari-
fying the transfer function in the ice core.
The experience gained by participation in
the North GRIP project would be useful in
the future to take deep cores at other
Greenland locations in projects in which
Japan will play the central role.
2. Contribution to IASC - ICAPP (Ice-Core
Circum-Arctic Paleoclimatic Program)
Climatic and environmental variations
do not occur uniformly throughout the Arc-
tic, but differ from place to place according
to the regional characteristics of the mu-
tual interactions between ocean and land.

Therefore, it is necessary to reconstruct the
climate and environment not only in
Greenland, but also in other areas includ-
ing Svalbard, Canada and Russia. Japan
participates in the IASC - ICAPP project
which was initiated for this purpose and in
the drilling of cores in Nordaustlandet,
Svalbard; in Arctic Canada; and in Arctic
Russia. Consideration was also given to
drilling ice and snow cores in the interior
regions of China, as it would be strongly
related to the Arctic.
3. The Arctic Snow and Ice Observation
Project

Matter from various sources is trans-
ported to the Arctic, deposited on the snow,
and is preserved in snow and ice. To claify
these mechanisms, observations through-
out wide areas of Siberia, Canadian Arctic
and Svalbard were conducted on the char-
acteristics of fallen snow, in particular
seasonal and interannual variability in the
downward fluxes of materials for environ-
mental index, and the processes of post
depositional changes. At the same time,
satellite observations were used to obtain
basic information on the expansion and
contraction of the ice and snow area in the
Arctic

@ Research on ecosystem changes in the Arctic tundra

by Hiroshi Kanda, National Institute of Polar Research

Starting in 1994, a 5-year research was
conducted in the area of Ny-Alesund, Spits-
bergen on the topic “Ecosystem changes at
the deglaciated area in the Arctic”. In the
first 3 years, concentrated field studies
were carried out in all of the scientific
fields involved; the remaining 2 years
were used for supplementary studies and
monitoring.

A new five year project was started in
1999. The following topics are to be cov-
ered:

1) How do environmental changes affect
the diversity of species?

2) What effect do environmental changes
have on the ecosystem, in particular on
the energy budget and the water bal-
ance?

3) What feedback is there from the changed
ecosystem to the climatic system?

From mid-July to mid-August in 1999,
fixed observation points in the Ny-Alesund
area were used to study the ground surface

environment, to investigate in particular
the relationships between soil properties
and soil organisms. Equipments to meas-
ure soil respiration and photosynthesis
were used in this study.

Several scientists were sent to Spitsber-
gen for studies related to the soil environ-
ment, respiration and decomposition. In
addition, data were recovered from open
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top chamber studies related to the ecology
of soil surface organisms, in particular
mosses, lichens and  cyanobacteria.
Internationally, until now emphasis has
been on the ITEX project, with monitoring
research using the chambers; from 1999 a

Vor. 5
link with FATE (Feedbacks and Arctic
Terrestrial Ecosystems) started. This

program has been designated an area of
emphasis by the International Arctic Sci-
entific Committee (JASC).

@ Research on variability in Arctic ocean currents and ecosystems

by Mitsuo Fukuchi, National Institute of Polar Research

The Arctic Ocean and the Antarctic
Ocean are the two great cold regions of the
world ocean, and have considerable influ-
ence on the global scale ocean circulation.
In both, ice formation in winter is accom-
panied by the production of cold, highly sa-
line dense water which becomes the bottom
water of the ocean. It is claimed that the
deep circulation of the world ocean origi-
nates from this bottom water as its source
and has a time scale on the order of thou-
sands of years. In addition, the ocean is a
far larger reservoir of carbon dioxide than
the atmosphere; the dissolution of carbon
dioxide from the atmosphere into the ocean
is very large in the cold regions, which
therefore serve as sinks of atmospheric
carbon dioxide. That is to say, informa-
tion about the atmosphere is entrained into
the deep ocean through bottom water for-
mation and the general circulation. The
bottom water formation process has accu-
mulated information about the last 1,000
years or more.

Bottom water 1s not formed everywhere
in the polar oceans. It is strongly related
to ice formation in winter, and is strongest
in regions called polynya where the surface
remains ice free. These polynyas are
known as regions of high biological produc-
tivity. Marine mammals and marine birds
congregate there in winter: a polynya plays
the role of an oceanic “oasis”. The basis
for these oases is primary production by
photosynthesis, which in turn intensifies
the role of the ocean as a source/sink of at-
mospheric carbon dioxide.

The Antarctic Ocean has a relatively
simple oceanic structure, dominated by the
Antarctic Circumpolar Current; in contrast,
the Arctic Ocean is very complicated, with
intermingling inflow and outflow paths.
Three major polynyas are known in the
Arctic region.

Starting in fiscal 1997, we conducted
joint research with Canada and U.S. on the
North Water polynya region; the current

project continues this research. We have
also been studying the Greenland Sea and
the Barents Sea in cooperation with Nor-
way. These are regions of very compli-
cated oceanic structure. We are planning
to continue research in these regions.

In this research, we first conducted ex-
ploratory cruises to these ocean regions and
the surrounding sea ice regions (using
chartered vessels). At the same time, we
gathered satellite data, and conducted ob-
servations with moored instruments to
clarify the space and time variations of sea
ice formation and the process of bottom
water formation through the thermohaline
circulation driven by cooling by the atmos-
phere. In particular, we obtained time se-
ries data that permit us to determine the
seasonal variability.

Sea ice forms a barrier to material ex-
changes between the ocean and the at-
mosphere, and the penetration of sunlight
into the ocean, but there is also significant
primary production within the sea ice itself.
Through this primary production carbon
dioxide is fixed. In addition, the produc-
tion of dimethyl sulphide that accompanies
primary production is related to the
amount of clouds formed in the atmosphere,
which feeds back into climatic changes.

Matter produced by primary production
in the ocean surface layer and sea ice, sinks,
first into the intermediate layer and then
into the bottom layer where it accumulates,
forming a record of biological production in
the surface layer. In this research, the
processes related to primary production
were clarified, and the response of the bio-
logical production process to sea ice and
oceanic environment variations were ana-
lyzed.

It is believed that Arctic environmental
phenomena respond early to global scale
environmental variations. In this re-
search we focused particularly on 2 rele-
vant objectives:

(1) To clarify the mechanism of bottom wa-
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ter formation that accompanies sea ice
formation and its relation to environmental
variability.

(2) To clarify the mechanism of ecosystem
variations, focusing on the primary produc-
tion process.

During the International Arctic Polynya
Project in fiscal 1999, a North Water Poly-
nya observation cruise was conducted from
the end of August to early October. In-
struments that had been moored in the
previous year were recovered, and at the

same time a variety of shipboard observa-
tions were carried out. Japan paid part of
the cost of the cruise, and 6 researchers
and graduate students from Japan partici
pated. In addition, one Japanese scientist
participated in a cruise to the Greenland
Sea and Barents Sea in cooperation with
Norway. Also, within the coming year it is
planned to hold a research conference to
discuss research using data from the 1997,
1998 and 1999 North Water Polynya
cruises.

® Dynamical coupling of the middle atmosphere and thermosphere in the Arctic

by Takehiko Aso, National Institute of Polar Research

The Arctic middle and upper atmos-
pheres span a wide range of atmospheric
layers from the troposphere and strato-
sphere below through the mesosphere,
thermosphere and magnetosphere, and
form an open and very complicated system.
The solar wind and terrestrial magnetic
lines of force interact with each other to
inject solar wind energy through the mag-
netosphere from above. There is also a
flow of solar radiation energy from below
through dynamical coupling with wave
motions in the lower part of the polar at-
mosphere, along with complicated flows of
energy between high and low latitudes: in
short, the region is dominated by the mix-
ture of ionospheric electro-dynamical and
geophysical fluid-dynamical phenomena.
Varieties of dynamical phenomena pro-
duced in the transition region between the
dense, neutral lower atmosphere and the
rarefied ionized upper atmosphere are
signals of wide-ranging changes in the
mutually interacting layers of the terres-
trial atmosphere. The need for quantita-
tive clarification of this scenario does not
require comment.

There are many interesting problems in
polar atmospheric dynamics. In this re-
search, we stated to study disturbances in
the atmospheric parameters and fields,
and clarify quantitatively the behavior of
planetary wave motions, the atmospheric
tide which is the principal type of wave
motion in the middle and upper atmos-
phere, and gravity waves and turbulence
on a variety of scales, using the EISCAT
radar and other radars, as well as optical
instruments. This will give us new in-
formation about many issues including
transport and dynamical processes related

to the polar vortex, PSCs (Polar Strato-
spheric Clouds) and mountain lee waves
which are said to be related to ozone fluc-
tuations, the roles of turbulent diffusive
transport, the effect of transport of mo-
mentum and energy by gravity waves on
the atmospheric general circulation; the
PSME (Polar Summer Mesospheric Echo),
phenomenon; interactions and variabilities
of atmospheric tidal waves. In addition,
we study fluctuations due to solar activity
and changes in atmospheric properties due
to composition changes originating from
wave motions and precipitating particles.

This research project involves mainly
radio and ground-based optical observa-
tions connected with EISCAT radar in
several locations including Swvalbard,
Scandinavia and Iceland; and data analy-
sis and numerical modeling.
1. Arctic radar observations

Wave motions and plasma dynamics
have been studied from the stratosphere
through the thermosphere using the
EISCAT, Tromso MF, and Longyear-
byen MST radars.
2. Optical observations of atmospheric air-
glow and aurora

Optical observations include monochro-
matic and spectral observations, and con-
junctive observations with EISCAT were
conducted in cooperation with the Swedish
Institute of Space Physics, Tromse Univer-
sity and the University Courses on Sval-
bard (UNIS).
3. Comprehensive data analysis and
numerical modeling

Comprehensive analysis of the data ob-
tained, and numerical modeling of tidal
waves in the polar atmosphere are
on-going now.
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Comprehensive Observations of the High Latitude Upper Atmosphere
and Magnetosphere in March 1999 Centering on the EISCAT Svalbard Radar

Takehiko Aso
National Institute of Polar Research

In March, 1999, the observation of
nighttime aurora and atmospheric
dynamics at Longyearbyen mainly using
the EISCAT radar was conducted, as a
cooperative research project with UNIS,
Tromse University, Oslo University etc.
T. Aso of the Arctic Environment
Research Center and A. Kadokura of the
Aurora Data Division of NIPR planned
and participated in this campaign. For
about 2 weeks starting in early March,
observations were carried out, based at
the EISCAT Svalbard Radar site and the
Tromse University Aurora Station. In
this research, the principal objective is to
observe the dynamics of the high latitude
nighttime aurora through simul-
taneous observations over a wide
area. The observations were on
the ionosphere magnetosphere
system by the EISCAT radar,
centering on the time of conjunction

Fig. 1.
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Imaging System) and MIS (Meridian Imaging
Spectrometer).

Active auroras were observed on March 9
and 10. Especially, after 20:00 on March 10 a
substorm occurred, and a strong aurora arc
appeared. The phenomenon was captured
magnificently by the EISCAT Svalbard Radar,
which was conducting beam scanning obser-
vations at 30 points every minute in the
magnetic meridian plane; by the FAST satel-
lite and the GEOTAIL satellite; and by the
various imagers. Figure 1 shows the all-sky
camera image at 20:18:00, the FAST and
GEOTAIL satellite footprints, and the ESR
beam directions. Circled points show positions
at that time. EISCAT observed a high lati-
tude discrete aurora; the footprint of FAST
near the plasma sheet boundary cut across it
in a timely manner; and GEOTAIL was in the
tail region about 30Re from Earth, entering
the plasma sheet. Thus, conjunctive data on
magnetosphere particles which form the
aurora, electric current along magnetic lines
of force, electric field, ionospheric plasma, ete,

were successfully obtained. The various data
at that time are shown in Fig. 2. Starting at
the top these are the enhanced electron den-
sity due to precipitating particles observed by
the EISCAT radar, the geomagnetic distur-
bance shown by a magnetogram, an all-sky
image and the result of energy spectrum
measurement by the FAST satellite. Syn-
chronized observations of the strong distur-
bance that occurred from 20:10 to 20:20 are
shown by the red arrows.

Also, on March 17 and 18, a 24-hour obser-
vation of zonal and meridional components of
atmospheric tidal waves at the mesopause
and in the lower thermosphere were carried
out, which was rendered possible since
August, 1999 by the removal of radar clutter.
The antenna beam was switched between the
south and west, providing useful information
on the phase quadrature relationship. These
tidal observations aim at clarifying its dy-
namical coupling of the Arctic middle and
upper atmospheres.

Arctic Field Campaign
ASTAR 2000 (Arctic Study of Tropospheric Aerosol and Radiation)

Takashi Yamanouchi
National Institute of Polar Research, JAPAN

Andreas Herber
Alfred-Wegener Institute for Polar and Marine Research, GERMANY

A new German-Japanese cooperative proj-
ect on aerosols in the Arctic, ASTAR (Arctic
Study of Tropospheric Aerosol and Radiation)
2000 was carried out in March and April in
the vicinity of Svalbard. The goal of the project
is to investigate the behavior and radiative
effects of tropospheric aerosols in the Arctic
(high concentrated layered aerosols are called
"Arctic Haze") .

Airborne observations of vertical distribu-
tion of physical, chemical and optical proper-
ties of aerosols was be made around Svalbard
using a German aircraft Polar 4 (Dornier 228)
of Alfred-Wegener Institute for Polar and Ma-
rine Research. Particle size distribution, ab-
sorption and scattering coefficient were
measured by optical particle counters (OPC),
a particle soot absorption photometer and an
integrating nephelometer, respectively. Ex-
tinction coefficients were measured by sun-
photometer. Sampling of aerosols were also
made with filter sampler and impactor to

conduct chemical analyses and electron mi-
croscope analyses. 23 flights with about 83
flight hours were conducted based at
Longyearbyen airport (78° N, 15° S) during
March 15 and April 20, 2000.

Remote sensing of aerosols by Raman lidar,
micro-pulse (backscattering) lidar, sky radio
meter and sun/star photometers, In-situ
measurements and sampling of aerosols were
made coordinately at the surface of
Ny-Alesund Scientific Station (78° 55' N,
11° 56' E), Svalbard. Also, aerosol sondes
were launched and a tethered balloon with
OPC were applied. 3-D wind data have been
supplied from SOUSY Svalbard radar. Data
are compared with the SAGE (Stratospheric
Aerosol and Gas Experiment) -II measure-
ments in order to validate satellite aerosol ex-
tinction measurement and to derive 3-D dis-
tribution of aerosols. These data will be used
as the input parameters for the Arctic re-
gional climate model to calculate the radiative
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forcing and then to discuss climatic impact.
The project was co-organized by National
Institute of Polar Research (NIPR) and Al-
fred-Wegener Institute for Polar and Marine
Research (AWI), together with participation
from Hokkaido University, Nagoya University,

at
Ny-Alesund
Airport
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NASA Langley Research Center, Norwegian
Institute for Air Research

(NILU), Meteorological Institute of Stockholm
University (MISU), Norwegian Polar Institute
(NP) and Max Planck Institute.

Ice Core Drilling on Nordaustlandet

by Makoto Igarashi
National Institute of Polar Research

The Japanese Arctic Glacier Expedition
(JAGE) conducted ice core drilling to a depth
of 289 m at the summit of the Austfonna Ice-
cap (79° 50' N, 24° 00.3 E; 750 m a.s.l) in
April and May, 1999, as a joint Japan-Norway
project. The objective of this ice core drilling
was to clarify variability in the Arctic climate
and atmospheric environment over the past
100 years. I participated in this project for
the 2nd straight year; in the previous year I
had participated in a related drilling at a
point 3 km south of the 1999 location. There
were total of 6 members, including 5 Japanese
led by Dr. Hideaki Motoyama of the National
Institute of Polar Research, and 1 from the
Norsk Polarinstitutt.

In the past we had relied entirely on heli-
copters to transport men and materiel onto
the ice cap, but this time, for the first time, we
used a Twin Otter. It could carry twice as
much as a helicopter on the flight from Lon-
gyearbyen to the ice cap, and in less time and
at lower cost. This time we used a helicopter
only when we ourselves went up onto the ice
cap, and to retrieve some supplies that had
been kept on the west coast of Nordaustlandet
the previous year. We had planned to go up
onto the ice cap the first time on April 20, but
because of bad weather at the drilling site and
a scheduling conflict for use of the transport
helicopter, the start of drilling was postponed
until April 25. The weather information that
we used in making this judgment was pro-

10

vided by a 4-man snow surface mass budget
observation group led by Chief Scientist Dr.
J.0. Hagen of the University of Oslo that
went up onto the ice cap before us. Thanks
to them, we were able to transport men and
materiel to the drilling site without wasting
flight time.

After we traveled to the drilling site, the
temperature was quite cold, about -20 degrees
C, but otherwise the weather was good. Our
living tent and drilling tent were set up, and
the snow cave to be used for core analysis was
dug, without incident, and we were able to
start drilling 4 days later, on April 29.
Compared to the previous year, when we had
been attacked by several blizzards and it took
us 11 days before we could start drilling, it
was a very smooth start.

The good weather continued, so that drilling
continued for 17 straight days, until May 15,
without a break. As a result, we were able to
drill the second deepest shallow core, without
using borehole liquid, ever by a Japanese ex-
pedition, 289 m, second only to the 700 m core
at Mizuho Station, Antarctica. However,
from a depth of about 135 m the ice became
brittle, and it became extremely difficult to
recover a core with its shape undamaged after
withdrawing the drill. It took a great deal of
effort to keep the core log, in which was re-
corded the order of the core pieces.

On May 6, the temperature suddenly rose,
and from May 8 it remained at -5 to 0 degrees
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C, and with the clear weather continuing day
after day the temperature in the drilling tent
became higher than the outside air tempera-
ture, which adversely affected the drilling op-
eration. Chips collected around the core, in-
side the drill barrel, preventing core samples
from being extracted from the drill. The
worst problem occurred after about May 10,
when the base that supported the main drill
unit became unstable because of snow melting,
leading to danger that the drill mast might
fall over. However, the snow surface tem-
perature remained at or below -5 degrees C
throughout the period that we occupied the
camp, which was favorable for preserving the
core samples in the snow. It was also favor-

able for preserving our food during our stay.
The outside air temperature of about freezing
and temperature of 10 degrees C or higher in-
side the tents made our stay comfortable. In
contrast, in the previous year just being there
had been a struggle.

This expedition has conducted studies at
various locations in the Svalbard archipelago
since 1987. The weather conditions this time
were the best we have had for living out on
the ice, drilling, and preserving samples.
The core samples are now being analyzed, and
promise to advance our understanding of the
glacial deposition environment in the Sval-
bard archipelago.

International North Water Polynya Study (NOW) Cruise Report

By Makoto Sampei
Graduate School of Ishinomaki Senshu University

From August 23rd to October 2nd 1999,
field work of the International North Water
Polynya Study (NOW Project, P.I. Prof. L.
Fortier, Laval Univ.) was conducted in north-
ern Baffin Bay. This cruise was the final
field work of the project. There were 6 Japa-
nese participants, led by Dr. T. Odate of the
National Institute of Polar Research. Five
others were Dr. Suzuki of Kanagawa Univer-
sity, Mr. Kobayashi of Hokkaido Tokai Uni-
versity, Mr. Takahashi of Soka University, Mr.
Hayashi of Himeji Institute of Technology and
myself. Dr. Odate conducted continuous
monitoring of the ocean surface layer (chloro-
phyll fluorescence, water temperature and sa-
linity), and represented Japan in liaison with
Canada. Suzuki did research on the de-
pendence of the rate of photosynthesis on light
in phytoplankton communities. Kobayashi
measured the amounts of pigments in the di-
gestive tracts of zooplankton and the rate of
excretion of pigment; Takahashi measured
the rate of metabolism in zooplankton; Haya-
shi analyzed xanthophyll cycle function in
phytoplankton communities; I was responsi-
ble for the initial shipboard processing of
sediment trap samples.

This cruise consisted of 2 legs. Leg 1 was
from August 23 to September 12 and Leg 2
was from September 13 to October 2. The
main objective on Leg 1 was to recover moored
instruments. CTD observations, water sam-

11

pling and collecting zooplankton by plankton
nets were also carried out. On Leg 2 there
were 3 kinds of stations: “CTD stations” at
which only CTD observations were carried
out; “basic stations” at which CTD observa-
tions and, in addition, water samples were
taken and zooplankton were collected by
plankton nets; and “full stations” at which, in
addition to all of the above observations, box
corings were conducted and marine birds
were sampled. All moorings that included
sediment traps were successfully recovered.
In addition, one mooring which was not re-
covered during the previous year, was suc-
cessfully recovered this time. This was a
very lucky happening, and that evening the
scientists whose work was connected with
mornings held a small party to celebrate.

Other observations were hampered by fre-
quent trouble with instruments and winches,
but nevertheless the weather was good. And
the observations were carried out successfully.
There were no major illnesses or injuries, and
the cruise as a whole can be considered to
have been a success.

This success was brought about by consid-
erable efforts on the part of Canadian par-
ticipants centered on Laval University staff
participants from the Japanese National In-
stitute of Polar Research, and the members of
the Canadian Coast Guard. I was honored to
be able to participate.
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Staffs

Arctic Environment Research Center
National Institute of Polar Research

Director Professor Yoshiyuki Fujii (Glacial climatology)
Professor Hiroshi Kanda (Terrestrial botany)
Professor Takehiko Aso (Upper atmospheric physics)
Associate professor Hajime Ito (Marine glaciology)
Associate professor Kaoru Sato (Atmospheric physics)
Research associate Sakae Kudoh (Aquatic ecology)
Research associate Shuki Ushio (Polar oceanography)
Research associate Shinji Morimoto (Atmospheric physics)
Concurrent professor Natsuo Sato (Magnetospheric physics)
Concurrent professor Mitsuo Fukuchi (Marine ecology)
Concurrent professor Takashi Yamanouchi (Atmospheric physics)
Concurrent professor Kiichi Moriwaki (Physical geography)
Concurrent associate professor Kumiko Azuma (Glaciology)
Visiting Professor Kaz Higuchi (Atmospheric physics)
(April — August 2000)
Research Assistant Miki Yoshioka
Secretary Masako Sakai
EDITOR'S NOTE

In 1995 the Arctic Environment Research Center of the National Institute of Polar
Research, Japan, started distributing a newsletter (2 domestic editions in Japanese per
year) to give Japanese Scientists news of Japanese projects under way, news of impor-
tant research abroad and news of domestic and international conferences. This volume,
AERC NEWSLETTER, Vol. 5, incorporates numbers 10 and 11 of the domestic bulle-
tin, which includes news of Japanese arctic research projects and other news of poten-
tial interest and/or novelty to international readers. Contributions are welcome and
should be addressed to:

AERC Newsletter Editor

Arctic Environment Research Center, National Institute of Polar Research
Address: 1-9-10 Kaga, Itabashi, Tokyo, 173-8515, Japan

Phone: +81-3-3962-4971 Fax: +81-3-3962-5701 E-mail: arctic@pmg.nipr.ac.jp
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