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Atmospheric Chemistry Transport Modeling of Organic Nitrogen Input to the Ocean
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Ecosystem sustainability of 2 degrees celsius scenario using BECCS
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Bioenergy with Carbon Capture and Storage (BECCS) is a key component of mitigation strategies in the future socio-economi
scenarios to keep mean global temperature rise bel@vabove pre-industrial, which would require net negative fossil fuel
emissions in the end of the 21st century. Large scale BECCS requires additional production of biofuels, which could potentially
cause substantial carbon emissions from the land-use change. Developing sustainable low carbon scenarios requires care
consideration of the land-use implications involving large scale BECCS.

We use a global terrestrial biogeochemical cycle model to evaluate effects of land-use change in RCP2.6, which is a scenar
with net negative fossil fuel emissions aiming to keep tfe @&mperature target used in CMIP5. We also use a global crop model
to examine BECCS attainability in the land-use scenario of RCP2.6. In the evaluation, we consider deployment of bioenergy
with both first-generation second-generation biofuels.

Our analysis reveals that first generation bioenergy crop production would not be sufficient to achieve the required BECCS o
RCP2.6 scenario even if we consider the higher fertilizer and irrigation use cases. It would require more than doubling the are
for bioenergy crops around 2050 assumed in RCP2.6, however, such scenarios implicitly induce large scale land-use chang
that emit significant amount of carbon from deforestation.
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Climate Restoration via Zero Emissions Stabilization: Examination using Earth System

Models
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Zero-emissions stabilization is a newly proposed concept that targets reduction2e@3sions to zero in a distant future,
after which the atmospheric C@concentration is reduced by a natural atmospharicZz®mnoval process, eventually allowing
the atmosphere to reach an equilibrated stable state. The zero-emissions pathway, Z650, has been designed based on this con
as a flexible alternative toward a climate stabilization target. It allows cumulative emissions of 650 GtC during the 21st century
and aims to attain zero emissions in the middle of the 22nd century. To confirm the decreasea @o@@ntrations and temper-
ature that would be achieved with the Z650 pathway, long-term climate and carbon cycle projections have been conducted up 1
the year 2300 by emission-driven experiment using the Earth system models, CESM1 and MIROC-ESM. Both the models shov
gradual decreases in the atmospheric CO2 concentration subsequent to the occurrence of temporal peaks of the concentration
to oceanic and terrestrial C@uptakes. The models also project decreases in the globally averaged surface air temperature afte
the peak temperature increase. These results imply that the climate is eventually stabilized from a temporal warming state to le:
warmed under the zero emissions with the Z650 pathway. However, the experiments show considerably different increases in tt
peak concentration and temperature values, which are attributable to the different carbon and climate sensitivities.
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On the 6th phase of Coupled Model Intercomparison Project
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