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Outline of six-year Japanese Antarctic Research Project phase IX and future prospects
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Understanding the mechanism of changes in the Antarctic subsystem is essential in order to
elucidate changes in the Earth system and global environment. The six-year Japanese Antarctic
Research Project phase IX centered on main scientific theme of “Investigation of changes in the
Earth system from Antarctica” will be initiated from 2016/2017 austral summer season. The following
three subthemes will be conducted under the main theme, “Investigation of the whole global
atmospheric system through precise observation of the Antarctic atmosphere”, “Investigation of the
interaction of atmosphere, ice sheets, sea ice, and ocean from integrated research in areas
bordering ice sheets and sea ice” and “Reconstruction of the Antarctic paleoclimate to elucidate
changes in the Earth system” The three subthemes are established to understand present and past
changes in the Antarctic subsystem in the Earth system, interaction within the subsystem, and the
relationship between changes in the Antarctic region and the Earth system

We will introduce the outline of the six-year Japanese Antarctic Research Project phase IX and the
three subthemes under the main scientific theme of “Investigation of changes in the Earth system
from Antarctica.” The future prospects during and after the six-year Japanese Antarctic Research
Project phase IX will be discussed.
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New Arctic Research Project "ArCS"
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The Arctic is the place where the changes caused by the Global Warming appear most conspicuously.
The changes in the Arctic are not only a concern for local communities who are directly affected by
the change, but also for people who live in the rest of the world, because the Arctic plays a
special role in the global climate system. On the other hand, with the decrease in sea ice, the
possibilities of development of new Arctic sea route and the exploitation of natural resources are
drawing significant attention from the world, even from non-Arctic countries. While worldwide
attention to changes occurring in the Arctic is growing, the scientific understanding of these
changes and the data for analysis are still insufficient to show to the stakeholders how the Arctic
changes affect global weather/climate and ecosystem, and what impact these changes have on human
society and economy for both sustainable development and conservation of the natural environment in
the Arctic region. The scientific knowledge, which provides the base of discussions on governance
and international protocols regarding the sustainability of the Arctic, are expected to be
developed from private sectors and policy-makers in the world. The research project for the Arctic,
called ArCS (Arctic Challenge for Sustainability), was started in the autumn of 2015 as a Japanese
national project funded by the Ministry of Education, Culture, Sports, Science and Technology.
Under close cooperation with other Arctic projects in the world and working groups of Arctic
Council and IASC, ArCS aims to elucidate the changes in the climate and environment and to evaluate
their effects on human society. ArCS has three main pillars of its activity, namely, reinforcement
of research bases and/or stations in the Arctic, capacity building of researchers (including those
in private sector), and promotion of international cooperative researches. The National Institute
of Polar Research (NIPR), Japan Agency for Marine-Earth Science and Technology (JAMSTEC) and
Hokkaido University are playing the key roles in this project. ArCS will be continued until March
2020.
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Antarctic and Southern Ocean science has been carried out to understanding natural variability, the
processes that govern change and the role of humans in the Earth system. The international
Antarctic community tried to scan the horizon to identify the highest priority scientific questions
that Antarctic researchers should aspire to answer in the next two decades and beyond. The Horizon
Scan identified the 8@ important scientific questions through debate, discussion, revision and
elimination by voting. Related questions were assembled into seven topical clusters: (i) Antarctic
atmosphere and global connections, (ii) The southern ocean and sea ice in a warming world, (iii)
The ice sheet and sea level, (iv) The dynamic earth beneath Antarctic ice, (v) Life on the
precipice, (vi) Near-earth space and beyond - eyes on the sky, and (vii) Human presence in
Antarctica.

Answering these questions will require innovative experimental designs, new applications of
technology, invention of next generation field and laboratory methodologies and development of
innovative observing systems and networks. Improved models are needed that realistically represent
Antarctica and the Southern Ocean as an integral part of the Earth system, and provide predictions
at spatial and temporal resolutions. Not only the scientific innovation, sustained year-round,
access to Antarctica and the Southern Ocean will be essential. A coordinated, portfolio of
cross-disciplinary and bipolar science, based on new models of international collaboration and
funding, will be essential as no one scientist, program or nation can realize these aspirations
alone.
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