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NIPR proposes a research program for IPY-4: 
 
"Global Environment Dynamics through Bi-Polar Observation" 
 
The contact post is given: 
Prof. Okitsugu Watanabe, Director General of NIPR 
phone +81-3-3962-0150 
fax   +81-3-3962-4759 
e-mail   watanabe@nipr.ac.jp  
 
Global environment is a never-aging topic, and faces us in the form of 'New Frontiers' at any 
time in the human history. The polar areas are key components of the global environment. It 
is a dynamic phenomenon, ever changing both spatially and chronologically. In the 50 years 
period since IGY, it must have changed so much, that it is measurable as 'Change at the 
Poles'. The environment dynamics is investigated by understanding individual 'Polar 
Processes'. NIPR started continuous Antarctic observation in 1957, when the first Japanese 
Antarctic Research Expedition (JARE-1) established Syowa Station. In the Arctic, the aurora 
observatory was set up in Iceland in 1983, and Arctic Research Station was established in 
1990 in Svalbard. In addition to the station-based observation, many mobile research 
expeditions were dispatched both to various areas in the Arctic and Antarctic. All together 
a great amount of knowledge is accumulated in NIPR concerning the status of 
global environment.  Intensive observation during the IPY-4, together with the data obtained 
over decades at both polar regions will unveil the dynamics which create, maintain and 
change the global environment.  The NIPR program will consist of a number of sub-
programs, of which some major ones are described. 
 
1)  Coordinated radar studies of the Arctic and Antarctic middle and upper atmosphere 
during IPY-4 period (CRSAAMU)  
Polar middle and upper atmosphere is closely coupled to magnetosphere and is a key region 
to study global climatic change. NIPR and collaborators have been intensively working both 
in the Arctic and in the Antarctic: EISCAT radar, Super DARN, Antarctic MF, Svalbard 
meteor radar, MST-IS radar. In the period of IPY, from 2007 to 2008, bi-polar observation is 
planned using EISCAT and other MST radars. Using the data obtained, aurora substorm, 
aurora conjugacy, plasma-neutral coupling, tide and gravity waves and ozone and PSC will be 
investigated. 
 
2)  Airborne Atmospheric Observation in the East Antarctic (ANTSYO) 
Behavior of greenhouse gases and effects of aerosols are key uncertainties in assessing future 
climate and global environment. In order to understand sources, sink and transport of 
greenhouse gases and aerosols, their vertical distributions are to be clarified. NIPR plans an 
airborne atmospheric observation in the East Antarctic area around Syowa Station in the 
period from 2005/06 to 2006/07, in cooperation with Germany and other countries. It is also a 
part of the bi-polar airborne atmospheric observation project VALHALA (Vertical 
distribution of Aerosols at high latitudes in both Hemispheres using Airborne Laboratories). 
 
3)  Scientific Traverse in Dronning Maud Land, Antarctica 
The sub-program aims to clarify (1) changes in climate and surface mass balance over the last 
50 years and its spatial variability and (2) glaciological, geochemical and climatological 
features in the inland of Dronning Maud Land through an in situ observation. Trips are 
planned for the purpose, from Syowa Station to the Swedish station Wasa via Dome F and 
vice versa , in cooperation with Sweden in 2006/07 and 2007/08.  
 
4) A census of Antarctic Marine Life focusing on meso-pelagic zone 
The ocean around the Antarctic continent is the origin of the world ocean circulation. The 
sub-program plans to investigate the biological processes along this world circulation. 



Japanese Antarctic Research Expedition (JARE) have been routinely monitoring marine life 
since 1965, such as plankton, penguin and seal population. Regional ecosystem at various 
localities around Southern Ocean was also examined, and through comparative study 
circumpolar connections among the regional ecosystems were assessed. The methodology of 
monitoring has been also revised and developed greatly.  During IPY-4, NIPR plans, based on 
these development, to carry out a census of Antarctic marine life, in particular, focusing on 
the meso pelagic zone. The program will be collaborated with Australia and other nations. 
 
5)  Shallow marine drilling project for high-resolution reconstruction of East Antarctic 
and Southern Ocean history during the late Quaternary 
Drilling is proposed in the Lutzow-Holm Bay region to extract high-resolution multi-proxy 
records of Quaternary environmental change since the last interglacial period. Drilling is 
planed to commence in 2005/06 and progress through to 2008/09. Ten holes or more will be 
drilled each season. Coring will resolve records from East Antarctic Ice and glacier retreat 
history, sea-ice dynamics and fluctuations in the Lutzow-Holm Bay. The relationship between 
the Lutzow-Holm Bay record, the coastal climate record from the adjacent area and the more 
distant records from Dome Fuji ice core will improve understanding of high resolution 
responses to climate in this part of the Antarctic. The objectives have synergies with other 
projects working on the Antarctic margin, such as Antarctic Neotectonics (ANTEC), and 
Antarctic Ice Margin Evolution (ANTIME). 
 
6) Airborne Geophysical Survey 
Scheduled scientific flight operation is planned around the point (69S02, 40E06, alt. 600m) 
near Syowa Station in 2005/06 and 2006/07 (possibly extended to 2007/08). It is intended to 
extend the coverage of the flights of WEGAS (West and East Gondowana: its Amalmagation 
and Separation). WEGAS carries out aeromagnetic, aerogravimetric and ice-thickness radar 
sounding survey. Tectonic and climate evolution of the southern ocean region during last 
130Ma is focused. Aeromagnetic surveys in central Droning Maud Land between Lutzow-
Holm Bay and Napier Complex will delineate the eastern margin of the East Antarctic 
Orogen. The continent-ocean boundary and the seafloor spreading history in the Riiser Larsen 
and Cosmonaut Seas will also be determined. The program will be carried out in cooperation 
with Germany and other countries. 
 
7)  Response of ecosystem and carbon cycle on the climate change in the Arctic tundra 
The global warming will be more pronounced at high latitudes. The carbon cycle in relation to 
the Arctic ecosystem is strongly temperature-dependent conducted in tundra regions in 
Svalbard and Canadian Arctic to investigate the carbon cycle in the Arctic terrestrial 
ecosystem and to construct a compatible model for describing the phenomenon. To evaluate 
spatial carbon cycle on the tundra, the line transect method is applied, and biomass, 
respiration and/or photosynthetic activity of soil micro-organisms and plants are assessed. 
Carbon and nitrogen contents in the soil will be also investigated. The carbon cycle in future 
in the Arctic tundra will be assessed. 
 


