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Take-home Messages “

v"We have satellite GHG data for more than 10 years.
New satellites are going to be launched in coming years.
Data gaps will be avoided.

v Peer-reviewed papers regarding satellite — inventory
comparison are being published.
Methodologies are not matured yet but promising.

v' It is high time to start discussion on how to use satellites
to verify GHG emission inventories.
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Satellites for Greenhouse Gases Observation ..
Mission | Country  |Period  |GHGs | |

SCIAMACHY (ESA) 2002 -2014 CO2, CH4

(ENVISAT)

GOSAT Japan 2009 - CO2, CH4

OCO-2 US 2014 - CO2

TanSat China 2016 - CO2

GOSAT-2 Japan 2018 - CO2, CH4

OCO-3 US 2018 - CO2 ISS

MERLIN France/ 2019 - CH4 Laser
Germany

MicroCarb France 2020 - CO2

ENVISAT (2002-2012) GOSAT (2009-) 0CO-2 (2014-) TanSat (2016-) GOSAT-2 (2018-) MicroCarb (2020-)
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Morocco CO, Concentration by GOSAT

GOSAT CO2 Concentration (XCO2) over Morocco
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How to Compare Satellite and Inventory (1) “

Satellite Inventory
GHG atmospheric concentration % GHG emission (flux) into atmosphere
Example : CO, = 400 ppm Example : CO, = 36 Gt CO,, per year

(Flux-based Method)

Inventory
GHG emission (flux) into atmosphere

GHG Flux derived from satellite
GHG concentration and
atmospheric transport model

Y

(Concentration-based Method)

GHG Concentration derived from

Satellite .
GHG atmospheric concentration <:> mvgntory and
atmospheric transport model
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How to Compare Satellite and Inventory (2) “

>

Satellite Inventory
Sum of all sources and sinks % Anthropogenic emission only

Satellite data after removal of

€ ¢ _ Inventory
contributions of biosphere, <:> Anthropogenic emission only
ocean, and so on

Sum of anthropogenic
emission and biospheric /
ocean flux

Satellite
Sum of all sources and sinks
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Two Methods for Satellite / Inventory Comparison “

Flux-based Method

* Regional net flux can be obtained by inverse analysis
using satellite data and atmospheric transport model
(Backward) .

e This flux can be compared with the sum of anthropogenic
emission (inventories) and natural source/sink flux data.

Concentration-based Method

 GHG concentration increase from background can be
obtained from satellite data.

e This increase can be compared with anthropogenic GHG
concentration which is calculated from emission
Inventories using atmospheric transport model (Forward).
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Concentration-based Method :

GHG Concentration Increase from Background -
Al B
ACO2 = % ¢

/I\ /I

CO2@B - CO2@A
Background CO2 wind wind Background CO2
.:II]:.

Emi#ﬂ) Biospheric CO2
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Flux-based method :

*Turner et al. (2015) GOSAT(2009-2011)
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Concentration-based Method :
CO2 Emission Global / Country-scale Comparison [ *

Anthoropogenic CO2 concentration acquired by Ibuki (ppm)
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Remaning Issues “

v The error bars for small regions are still large because the
number of satellite GHG data is not enough yet.

= Improvement of future satellites (Technical challenge)
= Use of multiple satellites (Inter-satellite calibration)

v Atmospheric transport models
e Accuracy
« Computation resources

v Other emission sources and sinks
 Terrestrial biosphere
e Fires
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GOSAT Data Over Morocco
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Anthoropogenic CO2 Concentration

Based on Emission Inventories “
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Anthoropogenic CO2 Concentration

Based on Emission Inventories “
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