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This center was established in 2010 with the aim of creating
synergies between marine science and climate science in the process
of integrating Ocean Research Institute and Center for Climate System
Research to form Atmosphere and Ocean Research Institute. Twelve
years have passed since the integration, and the original purpose has
been achieved. Considering the need to respond to urgent issues
such as global warming and changes in the marine ecosystem due
to human activities, it is reorganized in 2022 as a place to promote
cross-laboratory advanced projects. Our faculty members belong to
other divisions and centers, and we have a system to flexibly operate
the center according to the latest research trends by ensuring the
mobility of personnel. This center also functions as a place for
practical research activities for the future of our institute.

https://cesd.aori.u-tokyo.ac.jp/index_en.html
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Estimated rainfall volume associated with long-lasting heavy
rainfall systems in current climate (left) and its future change at
the end of the 21st century (right), by combining space-borne
precipitation radar observation data and CMIP5 model outputs.

@Ocean DNA Project: Our group conducts observations, data

analysis, and numerical modeling with the aim of understanding
the environment and ecosystems from the coast to the open
ocean, as well as their changes. In particular, by analyzing the
DNA in seawater, we grasp the distribution of organisms from
microorganisms that support the food chain to large fish and
mammals (Ocean DNA Map), and their changes due to seasons
and the environment, to understanding the current status of
marine biological resources and forecasting the future. Based
on these results, we will contribute to the SDG14 and the
formulation of marine spatial planning.

@®Research hub for the large data analysis of global water

cycle and precipitation in changing climate: To contribute to
construct the society resilient to water-related disasters such
as floods and draughts in this changing climate, we develop a
research hub for a novel science to deepen the understandings
of clouds and precipitation processes, utilizing a large volume
of data produced from satellite earth observations and climate
model simulations. Our research focuses on connecting the
earth observations and climate model simulations to the
physical understandings of extreme weather occurrences, taking
an advantage of a new ICT, and related capacity buildings.

@Past to Future Earth-Environmental System Project: For

understanding the long-term climate and environmental
change, investigating the earth-environmental system and
past climate change are crucial. Our group reconstructs the
paleoenvironment using geochemical method and conducts
numerical experiments using models such as MIROC
atmosphere-ocean coupled general circulation model (AOGCM),
ocean biogeochemical model and ice sheet model. Through the
climate simulations, numerical experiments and palaeclimate
reconstruction, we aim at understanding the stability or tipping
points of our environment at present, past and future. We
contribute to IPCC, CMIP, PAGES, PMIP, IODP and SDGs.
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ast climate forcings and climate change in the last 5 Million years (Left) and

MIROC simulations (SST and vegetation) for future in case of 4 times CO,, Last
Glacial Maximum (20, 000 years ago) and Eocene (5500 Million years ago) (Rlght).
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