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» The Paris Agreement went into effect on 4 November 2016, which requests all parties to reduce carbon emissions to well below 2 °C and enhance
adaptive capacity, and has led to enhance the importance of mitigation and adaptation measures to climate change

» From this perspective, based on the needs of the international, national and local community and private enterprises, Ministry of Education,
Culture, Sports, Science and Technology — Japan (MEXT) promotes research on making accurate climate change projections and revealing the
mechanism of climate change, that can be applied to domestic and international climate change measures, through the improvements of climate
models as the foundation of all climate change measures

» For this purpose, MEXT has launched a new science project “Integrated research program for advancing climate models (2017-2021)", and in the
theme of “Clarification of carbon cycle, climate sensitivity and tipping points”, scientific efforts will be made to further understand the Earth system

dynamics, to make climate projections, and to create knowledge on mitigation, with improvement of the Earth System Models and intensive
application of the models to the simulations where strong mitigation is assumed for 1.5/2.0 °C targets.

Specific needs related to research and development

4 Challenges at the global scale / international level
* There is the need to illuminate insufficient scientific knowledge, such as in “carbon cycle climate sensitivity”, and “tipping point”, which are
essential to consider the requested GHG reduction amount to reach the GHG emission pathways to well below 2 °C and to pursue efforts to
limit the temperature increase to 1.5 °C.
+ There is the need to conduct experiments to project temperature rise in relation to multiple GHG emission scenarios, with consideration of the
interactions of climate, carbon cycle, ecosystems, and human activities

v' Challenges at the regional scale / domestic level
» There is the need to produce highly accurate risk information about climate change as the basis, which can be utilized by national and local
community to consider adaptation measure and also by private enterprises to make their economic activities adaptive.
* There is the need to make scientific consensus about climate change mechanism (e.g., climate sensitivity) that is a bottleneck to reduction
efforts of GHG emission.

Contents of this program

Creation of highly accurate projection to clarify mechanism applicable to international and domestic climate change measures
[Contribution to climate change measures in international and domestic communities; Enhancement of Japan’s presence in science and technology through IPCC]
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Earth system model “MIROC-ES2” (Hajima et al., in prep.)
* Earth system models: Climate models that have
carbon cycle, ecosystem processes, atmospheric
chemistry, etc.

* A new Earth system model has developed in the
previous project: The model has explicit Global
Carbon & Nitrogen cycle, and their interaction with
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understand and make projections of the comprehensive Earth system—human dynamics.




