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Developing the Future Plan and Road Map for Earth and
Planetary Science Research

convener:Ryoichi Fujii(Research Organization of Information and Systems), Shigeko
Haruyama(Department of Environmental Science, Graduate School of Bioresouces,Mie University), Eiichi
Tajika(東京大学大学院理学系研究科地球惑星科学専攻, 共同), Hodaka Kawahata(Atmosphere Ocean Research
Institute, the University of Tokyo)
Mon. May 21, 2018 5:15 PM - 6:30 PM  Poster Hall (International Exhibition Hall7, Makuhari Messe)
This session offers an opportunity for scientists from across the country to discuss what it takes to
advance earth and planetary science research. This comes at a time when the Science Council of Japan is
preparing to revise the Masterplan for Advancing Major Academic Research in 2020. In order to advance
earth and planetary science studies, it is essential to have an action plan that provides the framework
for building upon basic and applied research work by individual scientists to further expand the scopes of
the studies. Thus, this session aims to engender discussions and ideas that would help further flesh out
the Dream Roadmap for Science and Engineering Research as part of the masterplan. Cognizant of the
importance of defining steps to reach its goals, the Science Council of Japan has created the masterplan,
which includes the roadmap. In earth and planetary sciences, there is a separate roadmap for each of the
following: Space and planetary science; hydrospheric atmospheric science; human geosciences; solid
earth sciences; and earth life sciences. This segmentation corresponds with how the Japan Geoscience
Union subdivides the field. The masterplan 2017 calls for large-scale research projects on 12 different
themes. Of those, seven projects were selected for hearings before the Council chose one of them as the
Focus large-scale research project. This Union Session kicks off the project to take a close look at the
changes that occurred in the field of earth and planetary sciences since 2014 and update each of those
roadmaps with the nuts and bolts. The new roadmaps should reflect the large-scale projects being
considered in each research segment as well as cross-segment projects. The session should spur
ambitious proposals and active discussions about the future of earth and planetary sciences and
roadmaps for research in all of the five segments as well as cross-segment research. 
 

 

Global deployment of Deep Argo floats toward accurate
prediction of future climate and ecosystem changes

*Toshiyuki Hibiya1 (1.Department of Earth and Planetary Science, Graduate School of Science, The
University of Tokyo)
Keywords:Deep Argo Floats, Turbulence in the deep ocean, Deep oceanic circulation, Prediction of future
climate changes, Prediction of future ecosystem changes
 
Long-term assessment and conservation of marine bio-resources are crucial in securing the global food
supply. Given the very rapid warming of global climate at present, however, marine environmental
changes could be a very serious threat to human beings. Actually, acidification of surface seawater and
decrease of dissolved oxygen in subsurface layers have been detected recently; if these trends are
significant, an irreversible global/oceanic change in a longer time scale would be realistic. The deep
oceanic circulation plays a key role in the marine environmental change. A recent numerical model
suggests a global temperature change of more than 4oC and a decrease of marine biological production by
20% under a condition of weakened deep oceanic circulation. The actual feature and mechanism of the
deep oceanic circulation are still largely unknown, and the comprehensive observation of deep sea would
be also important in the assessment of oceanic ecosystem. 
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The Oceanographic Society of Japan submitted a research proposal in association with the 16 academic
societies in the Fisheries/Oceanography Research Liaison Council and the Paleontological Society of
Japan. The proposal aims to unveil the deep oceanic circulation, which is currently acting as the
bottleneck in reproducing past and future climate variability and global environmental changes in
numerical models. More specifically, the proposal focuses on observation of turbulence in the deep sea
with a turbulence sensor attached to the deep-sea Argo float (target depth more than 4000 meters) or
&quot;Deep NINJA&quot;. More than 10 floats of this type with conventional temperature and salinity
sensors are in actual operation in the Southern Ocean. By deploying approximately 1000 floats,
observation of temperature, salinity and turbulence will be conducted globally from the ocean surface to
seafloor. The obtained data will be incorporated into a coupled atmosphere-ocean global climate model,
and the simulation conducted using the leading Japanese supercomputer facility would yield an accurate
reproduction and prediction of the past and future climate. Responses of biological community to the
reproduced paleo-environmental changes can be validated by paleontological data such as microfossil
record in sediment core, and the validation further refine the model prediction. A far more accurate
prediction of future climate, marine biological production and marine bio-resources will be achieved
through the proposed research project.


