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Background: Methane

e Methane is the second most important

anthropogenic green house gas after carbon
dioxide.

* Most of methane emission are biogenic origin
and their emission estimate have large
uncertainty.

e Methane is one of the SLCPs: mitigation
measures is an urgent issue.



The current observational network:
insufficient coverage

WDCGG http://ds.data.jma.go.jp/gmd/wdcgg/



Recet Development: Satellite observation of CH,

SCIAMACHY

CHartographY)
onboard ENVISAT (2005")

(Scanning Imaging Absorption
Spectrometer for Atmospheric

GOSAT CH4 Global Average of 2012 (NIES

Ver. 02.21)
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Greenhouse gases Observing
SATellite “IBUKI”

The first/only satellite dedicated
to greenhouse-gas-monitoring.

GOSAT was developed by JAXA:
launched on January 23, 2009

TANSO-FTS Sensor
—Target: CO,, CH,
—|FOV: 10.5km in diameter




Inverse analysis by NIES model with the GOSAT NIES product

from press release by NIES, March, 2014

Asia is a big source of CH4
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Inverse analysis by NIES model with the GOSAT NIES product

from press release by NIES, March, 2014 Diff. with and w/o GOSAT data
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Difference between INV L2 and INV.GB Is large: negative in India, positive in
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Strategy to overcome :GOSAT insufficiency -1
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Strategy to overcome :GOSAT insufficiency -1

Column Amount
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Strategy to overcome :GOSAT insufficiency -1

and Lower
Stratosphere
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Strategy to overcome :GOSAT insufficiency -1

and Lower
Stratosphere

Information of CH4 in the
lower atmosphere
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Strategy to overcome :GOSAT insufficiency -1

and Lower
Stratosphere

Information of CH4 in the
lower atmosphere
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Surface Measurements
(e.g. Air Sampling)




GOSAT insufficiency -2

3 points mode with 3-day revisit orbit
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After cloud screening, the number is
much less



Latitude

Example in Sichuan basin

Mountain area
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Next Step : Monitoring System toward Improvement of

Emission inventory
Nagoya & Tokyo
Gakugei Univ.
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Continuous
sampling Measurements

Regi()na/ SCa

Flux estimate in
Regional Scale

Mitigation
Transport model Potential Map
Inverse analysis| (JAMSTEC) . with NIAES

Simulation of CH4 Mitigation
distribution Scenarios




Bottom-up estimate of CH4 emiIsSSion in India
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Improvement of Methane Emission Estimate from South Asia

using GOSAT

Inverse analysis by ATM




Emission Mitigation Proposal

Inverse analysis by ATM

Mltlgatlon scenarlos
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Preliminary results and future plan



Distribution of xCH, (SCIA), LSWC, and NDVI

xCH4 202§
(SCIA) {'
Climatology i 7"\
2003-2009 |

Hayashida et al., RSE, 2013



Challenge to approach to better understanding of CH,

emission from Asia using GOSAT

 The geographical distribution of high CH4 values obtained from
SCIAMACHY corresponds to strong emissions from regions where
rice is cultivated, as indicated in the inventory maps.

SCIAMACHY
2003-2009

GOSAT NIES V2

GISS rice emission




Time series of xCH4,
bottom-up emission

inventory, LSWC,
NDVI
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We are doing....

comparison of GOSAT time series and spatial
distributions with model simulations
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Inverse system has already been set-up

by Prabir Patra (JAMSTEC)

180 90w 0 90E 180

180 90w . 0 90E 180 CSO = 50% Of
regional total
C = (G7 Cl;1 G+ Cs_ol)_l emission

S = So+ (GTC;'G + CY) GTC; (D - Dacrm)
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Flask Sampling: NIES Monitoring Network
courtesy of Dr. Terao (NIES)
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Eddy Covariance Measurement at Bangladesh Agriculture
Univ. in Mymensingh, Bangladesh

Continuous Measurement of CO, and CH, eddy flux
Courtesy of Dr. Mano (Chiba Univ.) and Dr. Miyata and NIAES team
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Visit to India and Bangladesh

e July 26- August 3, 2015 with the project
members

 Purpose of the visit is to decide appropriate
observation sites in India and Bangladesh

Juy 28, with farmers family in Sonepat July 30, at Tamil Nadu Rice Reserch Institute




' Field rooter including

wind, humidity, soil moisture,
and camera that can be
monitored in Jap@

Sonepat
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open in Sep. 2014
under agreement
between Tokyo Univ AN -
and Delhi Univ. . - |
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Fl k Gas flask sampling in the pomp house in the middle of farming
asS .
_ areas in Sonepat
Samp“ng Gas sampling started in Sep. 2014
sampled once a week by Jagmohan
analyzed in NIES (Terao and Nomura)
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The Laser methane instrument
Is installed in a storage barn.
24hrs. continuous measurement

- 4w = t0 a reflector

o

Supported by GRENE-ei project,
and Tokyo Univ. and Delhi Univ.

29



Laser Methane instrument; Diurnal Variation

Courtesy of Dr. Hidemori and Prof. Matsumi (Nagoya Univ.)

supported by GRENE-el project
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Mitigation Potential Scenario (NIAES)

management

(image of process)




Experiments for Mitigation
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Tamil Nadu Rice Research Insutitute,
Aduthral, on July 30, 2015
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Experiments on rice cultivation
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Tamil Nadu, Soil and Water Manageent
Research Institute on July 30, 2015
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Flux measurements
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Visit at Bangladesh Agricultural
Univ., August 2-3, 2015

S m
[

Principal investigators

Dr

Bangladesh Agricultural University, Mymensingh
o Dr. Akira Miyata
National Institute for Agro-Environmental Sciences, Japan

o Dr. Masavoshi Mano,
Graduate School of Horticulture, Chiba University, Japan

Mymensingh flux site, the first and the only AsiaFlux site in Bangladesh, was established in 2006 by BAU and

NIAES to study exchanges of Carbon dioxide (COp), Water vapour (H20), and energy in rice paddy ecosystem

in northern Bangladesh. Methane (CHy) flux measurement was added in 2013 by Chiba University.
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Eddy covariance
flux measurement
of CO2 and CH4

micro-meteorological
data are obtained,
radiation, PAR,

&= wind, humidity, temp.

soil water
content...

We will start measurement at Tamil Nadu



Summary

 We have started a new project “Improvement of
Methane Emission Estimate from South Asia using
GOSAT and Development of an Emission Mitigation

Proposal” under ERTDF sponsored by MOE in June
2015.

 The project includes: Satellite data analysis and in
situ measurements of methane, and flux
measurement.

* From July 26, we visited India and Bangladesh to
survey new sites that are fit to our project purpose.



On August 2, at BAU

ThankforYduraﬂenﬂon!M



