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The three challenges for GHG monitoring

* A technological challenge

« Do we have the right instrumentation, models,
satellites...?

« An integration challenge

« Do we know how to integrate ocean, land and
atmosphere, observations and models?

« A communication challenge

* Do we respond rightly to the demand of
policymakers, stakeholders? Do we provide the
correct data and information?
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Satellite observation of GHGs is
enlarged in the past 10 years
and became indispensable
instrumentation for source/sink
evaluation by improving data
coverage.

Global distribution of XCO2 on April 2017 --TanSat

Chinese Carbon Dioxide Observation Satellite - TanSat
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Wission Country  Orgonization | Period__|
ESA

ENVISAT / SCIAMACHY 2002-2012 CO2,CH4
GOSAT Japan 2009 - CO2, CH4 FTS
0co-2 us 2014 - co2 Grating
GHGSat-DICLAIRE GHGSat (Canada) 2016 - CO2, CH4 Fabry-Pérot
TanSat China 2016 - co2 Grating
Sentinel-5p / TROPOMI EC 2017 - CH4
FY-3D /| GAS China 2017 - CO2, CH4
GF-5/GMI China 2018 - €02, CH4 Spatial Heterodyne
GOSAT-2 Japan 2018 - CO2, CH4 FTS
ISS/0CO-3 us 2019 - coz, Grating
MicroCarb France 2021 co2
MERLIN France/ Germany 2021 CH4 Lase
GeoCARI us 2022- CO02, CH4 Geostationary, Grating
GOSAT-3 Japan 2022 - ? ?
Sentinel 7 (EC) 2025 - coz Consteliation
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GOSAT-2 (2018-) will be launched on Oct. 29 (Mon)
TANSO-FTS-2 and CAI-2

TANSO-FTS-2

TANSO-CAI-2

Sun-Synchionous
(628km)
About 21t

2018
CO,, CH, and CO
ANSO-FTS-2

Simultaneous CO (carbon monoxide) measurement
All target mode capability
Cloud-avoiding pointing with onboard camera

TANSO-CAI-2 (radiometer)

Optimizing cbservation
* bl B e pattern with full target mode
- “ P capability and wider pointing
. angles 8
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» Aircraft observation provides unique Characteristics of atmospheric greenhouse
g . . gases over Asia-Pacific region observed by
seasonal variations and vertical profiles, CONTRAIL aircraft project
and improves inversion model results.

» International frameworks of research
vessels (e.g., GO-SHIP) and seawater pCO,
(e.g., SOCAT) are ongoing for open ocean. 1 wmachida', Y. Sawa?, Y. Niwa', T. Umezawal,

> Coastal observations are required and EREEOL M atsteds

established for a better estimation of CO, | Natonalnsiue or Environmental sucies. — (( CONTRAIL
source/sink (e.g. India). Machida
Fertilizers may modify composition of plankton Ecnﬁ?asgg&%% %
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Sampling for anthropogenic CO, storage for surface
eawater pCO.

® Cynophyceae
= Cryptophycaea
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in the ocean interior
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GHGs Observational

» Great progress has been made in I
terrestrial flux monitoring in India.

Kaziranga Natl. Park

. . . . Darjeeling Network.

> Peatland restoration in Indonesia is { Bere
Project coordinated . by
critically important for mitigation. L e

sunderban
Project coordinated by
ISRO

» EO is expected to provide timely and
synoptic information of rice production
and methane emission in Asian rice fields.

Andaman Is.
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Chakraborty

Lakshadweep Is.

& CEOGLAM £ Asia-RiCE
f" Crop Estimation and Monitoring

Global Agricultural Monitoring

Rice fields source of atmospheric methane

Pressure: Peatland Fire
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This process contributes
about 25% of the total
budget of global
methane emissions

Feedback effect of
rice production on
climate change.

2015 El Nino fires, Southeast Asia i3
(land clearance and illegal
encroachment)
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» Needs of separating anthropogenic MIROCA-ACTM inversion (TDI84_2017) : global totals
(fossil fuel) from natural source/sink = P
are more recognized for supporting e AR
national GHG inventories.

» Top-down and flux-upscaling _ o e v e o
estimations of GHG give us essential VS AT | e

CO, flux (PgC/yr)
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insights to interpret long-term trends
of sink/source distribution and FF Patra

mission.
€ 5510 3. A new Global Carbon Assimilation System

» From the autumn of 2009 to the
spring of 2014, Southwest China
(mainly Yunnan province) has
occurred many years of extreme
drought, which may lead to a
carbon source in this area.

Data-driven Spatial Upscaling

Site-obrvation Site-level evaluation

184
3

» After adding satellite XCO,, the
inversion results show a
significant increase of carbon
source in this area, indicating
that the satellite XCO2 data

- may help to understand the
- i A changes of regional carbon
v \/\M sinks caused by extreme climate

| 5 SRR -
[AsiaFlux 54 sites]

Empirical Model
(e.g. machine-learning)

|

Input : RS-data only
(e.g. VIs, LST, Srad, Water Index)
Output: GPP, NEE
8-day products (multi-year)

Input Variables

PDSI

events.

k!
PDSI gridded data from Aiguo Dai, hosted at NCAR-RDA
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[Remote Sensing; MODIS]
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» MRV system for monitoring CH, emission  §iAg | o NN
from rice fields is applicable for economic S g o j A
assessment of GHG mitigation. I U % T

» Needs of transformation to “infrastructure”:

Keys to success are to build strong national

consortia, and to get early commitment from

the stakeholders.
> 1G3IS will serve as an international coordinating &

mechanism and establish and propagate rai

consistent methods and standards.
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AP region’s response to the Paris Agreement

® Technological and integration challenge
v' Harmonizing data flows between different organizations
v Acquiring datasets for separating anthropogenic and natural
source/sink from different source factors
® Communication challenge
v' What questions we are trying to answer
v' How do we disseminate information (e.g., global stock take)

® Solutions

v’ Establishing a system in each country/region in Asia to have
infrastructure

v’ Capacity building for data sharing and synthesis
v" Funding (ADB, government agencies, etc.)



