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Methane (CH4) is the second most important greenhouse gas contributing to human-induced climate change after
carbon dioxide (COz). Methane has a Global Warming Potential 28 times larger than carbon dioxide over a time-horizon
of 100 years (GWP-100). Currently, the level of Methane in the atmosphere is over 150% higher than pre-industrial times
(cf. 1750), and it is responsible for 20% of the global warming produced by all greenhouse gases.

Despite its important implications, there is still much unknown and uncertainties surrounding the global methane level.
For instance, we still cannot accurately estimate the global methane emissions on the Earth’s surface, nor can we explain
precisely how the nature eliminate methane gases from the atmosphere. Insights into these questions will help us to
better understand the roles of methane and their interactions with other greenhouse gases.

In this event, the Global Carbon Project (GCP) Tsukuba Office will present the findings of the Global Methane Budget
2020 to the press & public (AM). A scientific forum (PM) will also be organized to provide in-depth knowledge and
related methodology. This event is co-organised by GCP, Center for Global Environmental Research (CGER) of NIES;
Meteorological Research Institute (MRI), 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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BEFARERUV—BOARITOEES (555 : HA&EE) ~PRESS & PUBLIC EVENT (09:15 ZOOM OPEN)- ALL IN JAPANESE

09:30 FAehHhlrED Welcome & Opening N. Saigusa; F. Kasuga
09:45 SUREEHAEDME Climate Change research overview S. Emori

10:05 Methane Budget 2020 MD#i= Methane Budget 2020 Y. Tohjima; A. Ito
10:45 INRILTARAY 3y Panel discussion P. Jittrapirom; All
11:30 ®T End

FEI+r—5L (555 : HFE) /SCIENTIFIC FORUM (12:45 ZOOM OPEN)- ALL IN ENGLISH |
13:00 SR AY3e) Welcome & Opening N. Saigusa; G. Sioen
13:15 Methane Budget 2020 M= Methane Budget 2020 S. Maksyutov; P Patra
13:35 AR AIE Measurements of Methane Y. Tohjima; T. Machida
13:55 AR VHHEETUVY Modeling methane emissions A Tto

14:15 RIED A5 ViREEDOEEM Recent Methane growth Y. Niwa

14:40 BET VT & AU EEE Budget assessment by inversion modelling N. Chandra

15:00 INRILTARAYY 3y Panel discussion P. Jittrapirom; All
15:30 #®T End

FRFEE /Abstract of talk

SEEBHEOME (GISFIEES) Climate Change research overview (S Emori)
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Methane Budget 2020 DHE (GRUSHETE. F#EMZE) (Y Tohjima & A Ito)
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Methane Budget, Overview, findings, implications; what next? (P Patra & S Maksyutov)

Global Methane Budget 2020 is the second revision of the report published by the Global Carbon Budget (GCP). The report
provides a periodic update that ascertains the sources of methane gas on the Earth’s surface and its loss through the
chemical reactions in the atmosphere. Given the importance of methane in global climate change and air pollution
chemistry, the budget provides essential additions to our current understanding of the greenhouse gases. It indicates that
the level of methane has increased primarily due to human activities and that the climatic feedback effects on the natural
methane emissions have been small. The report’s findings also show that Japan is not a significant emitter of methane.
However, the methane incurred from the imported foods, coal, oil and gas could be substantial. Additionally, Japan could
play a leading role in transferring low-methane technology transfer in the agricultural sectors and waste management in to
the fast-growing economies that have influential substantial implications for the global emissions of greenhouse gases over
the long term.
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Measurements of Methane (Y Tohjima)

The NIES/ CGER has been monitoring the atmospheric greenhouse gases including CH4 by using a variety of platforms. Here
| summarize NIES/CGER’s efforts to observe the surface atmospheric CH4 based on ground sites and voluntary observing
ships (VOSs). The NIES/CGER started in-situ observation of the atmospheric CH4 at two monitoring sites in Japan in 1990s.
Since then, the ground sites for the in-situ and/or flask measurements have increased to fill the observation gaps especially
in the Asian regions: China, India, Bangladesh, Southeast Asia, and Siberia. The atmospheric CH4 concentrations in the Pacific
area have been monitored onboard VOSs sailing between Japan and North America, between Japan and Australia/New
Zeeland, and between Japan and Southeast Asia. Consequently, the NIES/CGER succeeded in building the broad observation
network in the Asia Pacific region. Recently, §3C analysis of CH4 was started at the limited ground sites to obtain additional
information on the CH,4 source sectors.

Measurements of Methane — cont. (T Machida)

Atmospheric methane in upper atmosphere has substantial roles for understanding its global cycle. For example, 1) large
footprint data can cancel the noise from point sources and express the spatially representative observation, 2) vertical
profiles give us valid information for surface fluxes, 3) upper tropospheric data sometimes have evidence for long-range
transport or vertical convection, 4) data from tropopause region are also useful for understanding the atmospheric
dynamics. In the forum, | will show some results from aircraft observation.

Modeling methane emissions (A Ito)

Terrestrial ecosystems play complicated roles in the global CH, budget by wetland emissions and upland uptakes. To
estimate global terrestrial CH, budget, it is effective to use biogeochemical models that account for wetland distribution
and environmental conditions. In wetlands, the model estimates CHs emission to the atmosphere using water-table depth
and vegetation activity, and in uplands, it estimates diffusion of CH4 from the atmosphere to soils. At present, more than 10
models have been developed to estimate terrestrial CH4 budget, and model inter-comparison studies have been conducted.
These models made contributions to the CH,4 synthesis of the Global Carbon Project by supplying simulation results. This
presentation explains how the models estimate ecosystem CH,4 budget.

Budget assessment by inversion modelling (N Chandra)

Atmospheric (CH4) is the second most important well-mixed greenhouse gas after carbon dioxide (CO,). Although it has a
shorter life time (approx. 10 years, compared with CO,’s hundred year), it has a stronger global warming potential than CO,
on 100-year timescale (IPCC, 2014). Therefore, reducing CHs emissions is recognized as an effective way of mitigating
medium-term climate change, especially on decadal timescales. The geographical distributions and trends of CH, sources
and loss of CH,4 by chemical reaction with OH radicals in troposphere are identified as the main sources of uncertainty. The
GCP synthesis the bottom-up method based on field studies and emission modelling produce 30% greater global total
emission (~737 Tg CH,4 yr-1) than the top-down method using atmospheric observations. The tropical (30S-30N) emissions
constitute about 65% of global totals. | will discuss details about the regional assessment of CHs emissions and trends using
top-down modelling.

Recent Methane growth (Y Niwa)

The growth rate of atmospheric methane (CH,4) stagnated during 2000-2006, but started to increase again in 2007. Global
Carbon Project (GCP)- CH4 has summarized the latest estimates of regional CH4 emissions from top-down and bottom-up
approach studies. In this talk, | will introduce the findings of the report with a focus on identifying the factors that have
contributed to the recent growth of the atmospheric CHa.
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Naveen Chandra is a research associate at CGER, NIES, since April 2020. A PhD graduate from
PRL, India, he worked at the NWU (2016-2017) and JAMSTEC, Japan (2017-2020) as a post-doc.
His research addresses the impact of human and natural activities on the carbon cycle using
global atmospheric forward-inverse modelling with the help of precise in-situ measurements
and global remote sensing data. He contributes to GCP’s CHsand CO; budget activities and is a
Contributing Author of the IPCC AR6 Chapter 5.
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Misa Ishizawa is a physical scientist at Environment and Climate Change Canada, Climate
Research Division in Toronto, Canada, and a visiting researcher at National Institute for
Environment Studies in Tsukuba, Japan. Her research activities include data analysis and
modelling to understand and constrain the biogeochemical cycles of carbon dioxide and
methane from atmospheric observations.
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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, CHs4, and N20 budget,
and impact assessments on climatic change and mitigation deployment using land-use and
climate change scenarios.
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Toshinobu Machida leads the Office for Atmospheric and Oceanic Monitoring, Center for
Global Environmental Research, NIES. He has been engaged in observational research for
atmospheric greenhouse gases, especially for aircraft monitoring over Siberia since 1993 and
for CONTRAIL aircraft project since 2005.




GLOBALRJRCARBON

PROJECT

Shamil MAKSYUTOV
NIES #BRIRIBR R >~
7 —

BEGHMRE
Satellite Remote
Sensing Section,
CGER, NIES

HEE

Isamu MORINO
NIES #EKIRIEM R &
R —
BEGRRE
Satellite Remote
Sensing Section,
CGER, NIES

A

Yosuke NIWA

NIES HEKERIEH R+ >
2 — YPBEERETY v
7 BRITHRE
Biogeochemical
Cycle Modeling and
Analysis Section,
CGER, NIES

BEMRAREURMEE [VWRE] ICL-o TSN T —2Z2AVEENRH XEEHEOHTTEICH
THEBICRSE, BRI — L COHRHEHRFED-DOSRBEET LVOBEKEEITS, TEX 7 7YERIRK
BAZEL, ERITDOE X/ T{EYEMERERT NIES 1285, 100 2B 2MERLEFREEL,
GCP X % VINE D& (CHIEHICEB L TW 3, 2006 & IPCC EBEEMRARA R FYHA K54
v D 2019 ERRMDETHNEEEED T,

Shamil Maksyutov works at the NIES on estimating emissions of the greenhouse gases using
GOSAT satellite data. He develops high-resolution inverse models to estimate emissions at the
country-scale. A graduate of Moscow Institute of Physics and Technology, he worked for N.N.
Semenov Institute of Chemical Physics in Moscow before joining NIES. He published more than
100 research papers and is a regular contributor to GCP methane budget. He served as lead
author for 2019 Refinement to 2006 IPCC Guidelines on national emission inventories.
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Isamu Morino is responsible for the validation of GOSAT and GOSAT-2 data. He oversees and
leads the activities and works on the operation of observational instruments for satellite
validation (e.g. FTIRs belong to Total Carbon Column Observing Network (TCCON),
COllaborative Carbon Column Observing Network (COCCON), Network for Detection of
Atmospheric Composition Change (NDACC), as well as, lidar and sky radiometer). He is also
doing studies using these validation data to evaluate the quality of the GOSAT and GOSAT-2
data and investigate the influences of aerosols and thin cirrus clouds on the satellite retrievals.
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Yosuke Niwa is a Senior Researcher at NIES. He works on development of an atmospheric
transport model and an inverse modeling system, and on analyses of atmospheric transport
and budgets of greenhouse gasses. He is also engaged on CONTRAIL, which is an atmospheric
observation project of greenhouse gases using commercial airliners.
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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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Yasunori Tohjima started his scientific career as a research associate in the Laboratory
for Earthquake Chemistry of the Tokyo University, where he engaged in geochemical
analysis of ground water, fumarolic gas, and so on. He also developed an atmospheric
CHa measurement system and observed CHa emissions from landfills in Tokyo Bay and
gas fields and wetlands in Western Siberia. Since he moved to NIES in 1994, he has been
monitoring the atmospheric CHs and N20 concentrations at Hateruma and Ochiishi
stations. He has also been monitoring the atmospheric O2/N2 ratio for about two decades
to evaluate the global carbon budget.
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Yukio Yoshida is a Senior Researcher at NIES.

He has been developing and improving a retrieval algorithm of column-averaged dry-air
mole fractions of atmospheric constituents such as carbon dioxide and methane from
short-wavelength infrared spectra observed by GOSAT and GOSAT-2.
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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
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Interim Lead Research and Innovation of Future Earth, and a JSPS Postdoctoral Fellow at UNU-IAS. Among

other activities, Giles 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

with diverse stakeholders. He holds a Ph.D. in Sustainability Science from the University of Tokyo.

Peraphan JITTRAPIROM

GCP D IXERRF 7 1« AEHFHR. GCP OHEBMECT 7 Y —FFEBHOI—T 4 F— 5T, KBEEMHFE L.
THEELRTICB T 2RERFCEZRLI-TRSMEOER - BORATICES T H THMRICRHKS,

Peraphan is Exc. Director of GCP Tsukuba office, he supports the GCP in coordinating its research
collaboration and outreach activities. He is a transport researcher. A PhD holder from TU-Vienna, he

focuses his research on implementation of smart mobility, decision making under deep uncertainty,
decarbonization of the transport sector, and participatory planning.
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