U05-01 HAMERSER S EA2016EAS

Future Earth—ZNRIZEMRICH(FBIRRICDOVT
Future Earth - its implication in science and society
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Knowledge for our transformation to a sustainable “Future Earth”

*Thorsten Kiefer'
1.Future Earth, CNRS-UPMC, Paris, France

Unsustainable ways human development over the last decades have generated large environmental
footprints and have led to critical degradation of many aspects of our livelihood and wellbeing,
including such basics as clear air, water, food and health. The concepts of planetary boundaries
and of socially required standards illustrate that a fundamental transformation to global
sustainability is required if we want to life and develop within the margins of a safe and just
operating space. Scientific assessments, most prominently by the IPCC and IPBES, have been put in
place to deliver regular global scientific updates. In addition, international policy targets have
been agreed to such aa the Sustainable Development Goals, the Sendai Framework for Disaster Risk
Reduction, the Aichi Biodiversity Targets and the Paris Agreement on Climate Change to provide
international coordination and guidance on the desired trajectory of transformations. A1l these
complex and interconnected processes require underpinning with research of international
excellence, integrated across a wide range of disciplines, and focussed to identify and solve the
most crucial questions, issues and problems along the path of our socioeconomic transformation
towards sustainability.

The new international research coordination platform Future Earth aims to facilitate this kind of
research and to ingrate it with the above mentioned policy processes. The research is carried out
in disciplinary Core Projects, short-term Fast-Track Initiatives, and longer-term Knowledge-Action
Networks. All of these involve stakeholders of sustainability research in co-designing the research
plans and co-producing the output to optimise the use in policy and decision processes. My
presentation will feature fist successful examples how research activities are set up and how
results are generated that are of relevance to societal and policy processes. Areas that will be
covered with examples include science on climate, ecology, marine, urban, health, governance, among
others.

Keywords: Future Earth, Sustainability science, Science-policy dialogue
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IYGU ([EIBRHIERIBARSE) (dFuture Earth (CEDEKSICEBATEIN?
How can IYGU (International Year of Global Understanding) enrich Future Earth?
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Future Earth OERRENA & EREHBF/BEA/N\T OEE
The Recent Development of Future Earth and the Roles of Its Japan Hub
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FRARLTENE] o d B, RIBZEAZEDRAE
Collaboration for the study on environmental change in “Permafrost and Culture”
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AEKTE. IARNYUTOMIBARICH T IMEERM AR TOCIDEIE A, HEKRIEZ SIS & LD (E
(CEFERMNE T TO—F EEDAREMEIREB LU,
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New Ocean Paradigm on its Biogeochemistry, Ecosystem and Sustainable Use
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It is an important issue for today’s science community to consider how marine ecosystems and their
material cycles respond to marine environmental changes taking place on a global scale. Such
changes are becoming more apparent, including how the benefits that humans have been receiving from
the ocean will change in the future, and how we can enhance the utilization of the ocean in order
to promote sustainable development. In 2012, a five-year transdisciplinary project was launched in
Japan, called the “New Ocean Paradigm on its Biogeochemistry, Ecosystem and Sustainable Use
(NEOPS)". This project aims to explore ways to utilize ecosystem services from the high seas in a
sustainable manner. It integrates natural science, which focuses on the open ocean in the central
and western Pacific, in particular the high seas where there is limited knowledge about ecosystem
mechanisms or material cycle functions, and social science which looks at governance necessary for
sustainably utilizing services. As an essential part of the project, we aim to establish new ocean
provinces by identifying material cycling and ecosystem functions in each of the provinces as a
scientific base for a legal and economic framework to establish governance for sustainable use of
the ocean. In the presentation, we will show obtained results from NEOPS and also the plan of a
next FUTURE EARTH related project based on the fruits of NEOPS.

F—O—R I IBFHR FRNMA. J1—Fv—7—X
Keywords: New Ocean Paradigm, Sustainable Use, FUTURE Earth
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SURZEEN XD DEFSEMEEFRDRIRIE
Visualizing the inter-sectoral connections of climate risks
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Z TRz [IREEFHNEIZTERCT I DE, UXTBEOHERBERI TES0. WEENCHSMNCTSC
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Japan strategic research agenda and research design for Future Earth
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S5CHAKRUOT7ITVICHITEIMERRE U TREMRABVWEBONS T — VEOHEET D,

F—O—R:!Ja—Fv—  7—R BEARRE. +rSVIFT1ITFTVFU—
Keywords: Future Earth, Strategic Research Agenda, Transdisciplinary

©2016. Japan Geoscience Union. A1l Right Reserved. - U@5-08 -



Ue5-09 HAMERSER S EA2016EAS
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Co-design trial: Case of climate engineering (geoengineering)
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(7) NS IUBCRRNLER IV — - D=1 -3 - HARDOEE
SET/SNMRFREN—EEEWO L. IREAEURAEDPhase 2ERMELTLBECSTH B,
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BUEL, SEEEBNC—EDBREZBREL. SENTD—0Y 3 v 7OAROAIEEM ERRIC DUV TREY
ZMR TV,
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NRC (National Research Council). (2015). Climate Intervention: Reflecting Sunlight to Cool Earth.
The National Academies Press.

Royal Society. (2009). Geoengineering the Climate: Science, Governance and Uncertainty. London:
Royal Society.

Sutherland, W. J., Fleishman, E., Mascia, M. B., Pretty, J., & Rudd, M. a. (2011). Methods for
collaboratively identifying research priorities and emerging issues in science and policy. Methods
in Ecology and Evolution, 2(3), 238-247. doi:10.1111/j.2041-210X.2010.00083.x
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A Study on the Water-Biomass-Livestock-Energy Nexus for the Joint Credit Mechanism (JCM)
in Mongolia
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Background/Objectives/Methods

Mongolia’s GDP grew 3.8 times and the agricultural production grew 2.4 times from 2001 to 2010.
Mongolia also experienced an accelerated urbanization during the last decades. It was found that
the rapid increase of energy use due to urbanization and economic development caused the sharp
growth of (02 emissions during last decades in Mongolia. Mongolia and Japan signed a bilateral
document for the introduction of the Joint Credit Mechanism (JCM) on January 8th, 2013
(https://www.jcm.go.jp/mn-jp/about). It is urgently required for us to develop MRV (Measurement,
Reporting and Verification) methodologies for evaluating effects of GHG emission reductions or
removals by applying low carbon technologies, mitigation actions & adaptation strategies.

In this study, we have developed a framework of Water-Biomass-Livestock-Energy Nexus to estimate
(02 emissions from energy use and (02 sequestration by ecosystem at first, and then, to evaluate
effects of C02 emission reductions or removals by applying low carbon technologies, mitigation
actions & adaptation strategies. To achieve those objectives, we have developed a
Water-Biomass-Livestock-Energy Nexus framework (Figure 1). For estimating C02 emissions, we
accepted the revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories. However, for
estimating C02 sequestration, we developed an ecosystem model based on Biome-BGC by using satellite
data of AVHRR and MODIS, the local GIS database of DEM, land use and soils, as well as field
observations of meteorological and hydrological factors, for which we have established an
integrated monitoring system network since 2006.

Results/Conclusions/Suggestions

It was found that the rapid increase of energy use caused the sharp growth of C02 emissions during
last decades in Mongolia. However, we evaluated the vulnerabilities caused by climate change in
Mongolia and found that the fragile steppe ecosystems are being affected not only by rapid global
warming, but also by increased grazing pressures from livestock husbandry. Our estimation shows
that global warming and anthropogenic activities might exacerbate the degradation of permafrost,
and cause the water deficit over land surface, and then led a decrease in both biomass productivity
and its carrying capacity, which finally caused a decrease of (02 sequestration by ecosystem
(Figure 2).

For the purpose of ensuring the country’s sustainable development and reducing or removing the C02
emissions from energy use, we suggested several adaptation strategies, which include: 1) to educate
herds to reduce livestock numbers in accordance with local grassland carrying capacity; 2) to
promote sustainable agriculture through enhancement of water allocation and water-saving
technologies; and 3) to improve energy use efficiency and develop renewable energy technologies,
such as the Film-solar Power System for Gel and Renewable Energy Refrigeration System.
Acknowledgements
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Figure 1 A framework of Water-Biomass-Livestock-Energy Nexus for JCM
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Figure 2 Changes in CO2 sequestration by ecosystem in Mongolia
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Earth and Human Society: Sustained strategy of the human society for the continuous
state-changes of water-planet Earth
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