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Global Nitrous Oxide Budget 2020 and our food system
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Nitrous oxide (N20) is one of the primary greenhouse gases that contribute toward global warming. Nitrous oxide is
less-well recognized than other greenhouse gases, such as carbon dioxide and methane, even though it is more potent
than carbon dioxide and has a depletion effect on the stratospheric ozone layer.

Over the years, the level of N,O has increased by over 20% from 270 parts per billion (ppb) in 1750 to 331 ppb in 2018.

The increase is expected to double by 2050 due to the growing demand for food, feed, fiber and energy, and a rising

. source from waste generation and industrial processes. Despite its importance, there is a lack of study that provides a

full picture of global N,O emissions and the interactive effects between nitrogen (N) additions and the biochemical
processes that control N,O fluxes (i.e. dynamic exchange between different N,O sources and sinks).

In this event, the Global Carbon Project (GCP) Tsukuba Office will present the findings of the Global Nitrous Budget
2020. The morning session will be in Japanese and the afternoon session in English, both sessions are will provide in-
depth knowledge and discussion on the topic that are accessible to interested audiences and students. This event is co-
organized by GCP, Center for Global Environmental Research (CGER) of NIES; Japan Agency For Marine-Earth Science and
Technology (JAMSTEC), and Future Earth Japan Global Hub.

Please register to receive zoom link prior to the event.
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Methane Budget, Overview, findings, implications; what next? (P Patra)

The global nitrous oxide budget is an inventory, analysis and synthesis of the greenhouse gas across all sectors and regions. It
provides the most comprehensive quantification of global N,O sources and sinks resulting from 21 natural and human sectors
during 1980-2016. The study reports on a continued increasing global N,O emission over the past four decades. The increase is
primarily driven by human-induced emissions which has risen by 30% over the period. Overall, agricultural activities dominated
the growth in the emissions with the use of Nitrogen fertilizers in agriculture including livestock manure production.

The highest growth rates in N2O emissions come from emerging economies, particularly Brazil, China, and India, where there
have been large increases in crop production and livestock numbers.




GLOBALYCARBON
PROJECT

ANEOBREE - HEX L0 TERME (MEXKER)

Nitrogen issues induced by food production and consumption (K. Hayashi)
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Human creates ca. 100 Tg N per year of reactive nitrogen, i.e., nitrogen compounds other than molecular nitrogen, used
for chemical fertilizers to satisfy food demand. Whereas, food production and consumption induce a huge loss of reactive
nitrogen to the environment, including nitrous oxide emissions to the atmosphere. Reactive nitrogen in the environment
changes its chemical species providing their own environmental effects such as global warming, air and water pollution,
eutrophication, and acidification. This presentation will talk about the whole picture of nitrogen issues and the current
international activities to cope with the issues.
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Soil perspective — Processes and feasible mitigation (K. Inubushi)
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Soil is one of important sources of N,O, through soil microbial processes, like nitrification and denitrification. Agricultural
soils receive chemical and organic fertilizers to maintain or increase crop yield and soil fertility, but many factors, such as
types and conditions of soil and fertilizer, and rate, form and timing of application, are influencing N,O emission.
Mitigation of N,O is challenging topic by using inhibitors, controlled-release fertilizers and other amendments, but cost
and side effects should be considered for feasibility.

Global cropland-N;0 emissions and mitigation potentials (F. Zhou)

Croplands are the single largest anthropogenic source of nitrous oxide (N,O) globally, yet their estimates remain difficult
to verify when using Tier 1 and 3 methods of the Intergovernmental Panel on Climate Change (IPCC). Here, we first re-
evaluate global cropland-N,O emissions in 1961-2014, using N-rate-dependent emission factors (EF) upscaled from field
observations in 237 global distributed sites and high-resolution N inputs disaggregated from sub-national surveys covering
15,593 administrative units. We then introduce the mitigation potentials of global cropland-N,O emissions, including the
magnitudes and locations.

Transitioning to 1.5-degree food systems (S McGreevy)

The Paris climate agreement’s goal for limiting global warming to 1.5-degrees has been hailed as a critical achievement to
catalyze action to protect the planet for future generations. Food system impact on climate has been catalogued extensively
by the IPCC, EAT-Lancet, and in a number of high-profile studies. However, discussions on decreasing food system impact
on the environment fall well short of the 1.5-degree goal. In this presentation, | argue that reducing impacts in the current
food system is not enough to reach the 1.5-degree goals and nothing less than complete food system transformation is
required. Transitioning the food system will mean smaller-scales of production, city-region food flows, and agroecological
production. These 1.5-degree food systems highlight the need for long-term food security & resiliency (maximizing
autonomy over dependency), food sovereignty, and sufficiency (over efficiency) in an unpredictable and ever-changing
future climate.
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Akihiko Ito is an expertise on terrestrial biogeochemistry (particularly, greenhouse gas budget),
climatic change impacts on ecosystems, and climatic change mitigation using ecosystems. He
has been developing a terrestrial ecosystem model, evaluation of CO2, CHs, and N2O budget,
and impact assessments on climatic change and mitigation deployment using land-use and
climate change scenarios.
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Kentaro Hayashi is a nitrogen biogeochemist at Division of Biogeochemical Cycles,
NIAES/NARO. His research interests cover responses of terrestrial nitrogen cycling to
environmental changes and comprehensive scientific knowledge towards sustainable nitrogen
use including food production and consumption. He is a member of the Towards International
Nitrogen Management Project funded by GEF.
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Prof. Inubushi’s major fields are soil science, soil microbiology and microbial ecology. Awarded
Doctor of Agriculture at Tokyo University, he held positions at the University of Tokyo, and Mie
University before moved to Chiba University. He also carried out his work at International Rice
Research Institute, Philippines and Rothamsted Experimental Station, UK. He served as a
Division Chair of International Society of Soil Science and President of Japanese Society of Soil
Science and Plant Nutrition. He received recognitions from these Societies and Oze Award on
Wetland Research. His current research interests are global environmental changes in relation
to soil science, particularly in Asian countries.



mailto:inubushi@faculty.chiba-u.jp
mailto:inubushi@faculty.chiba-u.jp
mailto:itoh@nies.go.jp
mailto:kentaroh@affrc.go.jp

GLOBALYCARBON
PROJECT

Eo |

|

Prabir PATRA*
ERERENEF
RS
(JAMSTEC) #hEkEKE >
AT LR Z—,
RIRIEZ B ERR
triz—

Earth Surface System
Research Center (ESS),
Inst. Of Arctic Climate and
Environment Research
(IACE), Japan Agency for

Marine-Earth Science and
Technology, JAMSTEC

Feng ZHOU*
KA T EIRE
ke

College of Urban and
Environmental

Sciences,
Peking University,

Steven R. MCGREEVY
HAEHIKIRIEF IO
Research Institute for
Humanity and Nature

EHRERENEFARFMIEEMS JAMSTEC) TEMRE, /L —7 U -4 —RE, 1998 F(ZA >~
PO v 7 —bRETELESZEE, —2—T7Y—0 IBM 1~ FHEMBHHE LR T, JAMSTEC I
5, AJIEEHEERET L, BHAE, VE— MYV IRIMICE 23 00T ERRENRTRDOF
IR EBRIPURDUNZCEE T ZIARICHE L, 120 ULOEFTE WX ZFER. GCP I2£2 3 DDRE
BIRA RN OREZICEIML TV 2, [UREENICET 2BUFM/ <L (IPCC) £ 6 RiHEREEE
WEE, GCP ORFEEREZHD S,

Prabir Patra is a senior scientist and deputy group leader at JAMSTEC, Yokohama, Japan. He obtained
his PhD from Gujarat University (India, 1998) and worked at the IBM India Research Laboratory in
New Delhi. His research focus on sources and sinks of the three major greenhouse gases accounting
using atmospheric chemistry-transport models, measurements by in situ, and remote sensing
techniques. Prabir has published more than 120 peer-reviewed articles and a regular contributor to
all 3 GCP GHG budgets. He also serves as a Lead Author of the IPCC AR6 and Scientific Steering
Committee member of the GCP.
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Feng Zhou is an associate professor at Peking University. His current research focuses on
how human activities impact the Earth’s water and nitrogen cycles as well as its implications
in sustainable agriculture. Dr. Zhou is a Young Changjiang Scholar of China and currently a
holder of multiple research funding grants, including those from the Natural Science
Foundation of China (five) and National Major Research and Development Program (two).
He has published more than 100 peer-reviewed in leading journal, such as Nature, PNAS,
ES&T, and Global Change Biology. He serves as a member of the Scientific Steering
Committee on Global N20 Budget Activity and an associate editor of Global Biogeochemical
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Steven R. McGreevy is an associate professor at the Research Institute for Humanity and Nature
and has a background in agriculture and rural sustainable development from Kyoto University (Ph.D.
2012). He researches novel approaches to regional revitalization, sustainable agrifood and energy
transitions, and the relinking of patterns of food consumption and production through policy and
practice. He leads the FEAST project (Lifeworlds of Sustainable Food Consumption and Production:
Agrifood Systems in Transition), which maps food systems, and takes a transdisciplinary approach
to explore the realities and potential for sustainable agrifood transition at sites in Asia. He has
published in international journals such as Agriculture and Human Values, Journal of Rural Studies,
Ecology & Society, and Sustainability.
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Director at Center for Global Environmental Research, National Institute for Environmental Studies, Tsukuba

Japan. She has a background in boundary-layer meteorology, terrestrial carbon cycle monitoring, and land-
atmosphere interactions.
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Deputy Director of Center for Global Environmental Research and leader of Low-Carbon Research Program and
Social Dialogue and Co-production Office. His area of expertise is future projections and risk studies of climate

change. He is a lead author for the Intergovernmental Panel on Climate Change (IPCC) 5th and 6th Assessment
Reports (AR5, AR6).
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Senior Fellow, National Institute for Environmental Studies and Global Hub Director — Japan, Future Earth. As

part of global secretariat of Future Earth, her role is to facilitate coordination and networking of global
sustainability sciences and to integrate and transfer research products for and to the society

Giles SIOEN
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Dr. Giles B. Sioen is a Research Associate at NIES and the co-lead for the Future Earth Research and
Innovation portfolio. Among other activities, he coordinates the Future Earth Urban and Health
Knowledge-Action Networks. His research focuses on the development of a system-based guideline to
facilitate transdisciplinary research and sustainability science concepts in the fields of urban planning and
public health. Dr. Sioen holds a Ph.D. in Sustainability Science from the University of Tokyo.
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Peraphan is Exc. Director of GCP Tsukuba office and a senior research fellow at Nijmegen School of

Management, Radboud University. He focuses his research on implementation of smart mobility,
sustainable transport transition, decision making under deep uncertainty, decarbonization of the

transport sector, and participatory planning.
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