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Observation from Space
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Development and Operation Structure of GOSAT,
GOSAT-2 e et

Data Utilization for global
warming policies -Development of satellite including mission

(Pay half of instruments , satellite operation system
and opera

and higher
-Validation

-Data distribution to
individual users

Science
Team

-Calibration and
Validation

-Data Distribution

-Calibration and Validation ~ -Algorithm
-Algorithm Development Development

-Data Application




Size Main 3 7mx1.8mx2.0m
body (Wing Span 13.7m)
Mass Total i GOSAT dnd
Power  |Total TANSO onboard GOSAT
Life Time
Orbit

, TANSO=Jhermal And Near infrared
Sensor for carbon Qbservation

Vehicle
Schedule

Launch

TANSO-CAI

(Cloud and Aerosol
Imager)

ourier Transform

-SWIR reflected on =
the earth’s surface & , V o

-TIR radiated from | NIR O.7 pnm

the ground and the | SWIR :1.6 um
atmosphere
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Brief History oFGGSA:I_; -
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January 2009 : Launch of GOSAT
April 2009 : Completed the on orbit initial check out phase

and started the observation
April 2009 : Start of the L1B Products distribution to the Pls
August 2009 : Start of the L2 products distribution to the Pls
October 2009 : Start of the L1B Products distribution to the Public

February 2010 : Start of the L2 products distribution to the Public

January 2014 : End of the nominal operation phase
(Phase E) and Start of the Phase F

April 2014 : Start of the development of
GOSAT-2

January 2018 : Start of the tenth year

2018 : Launch of GOSAT-2
(design life time is 5 years.)

2022 : Launch of GOSAT-3

(according to "The Basic
Plan for Space Policy") 4



GOSAT-captured CO2 Global Map
(Monthly mean map in every 2.5 degrees mesh)




GOSAT-captured CO2 Global Map
(Monthly mean map in every 2.5 degrees mesh)




GOSAT-captured CO2 Global Map
(Monthly mean map in every 2.5 degrees mesh)




GOSAT-captured CH4 Global Map
(Monthly mean map in every 2.5 degrees mesh)
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GOSAT-captured CH4 Global Map
(Monthly mean map in every 2.5 degrees mesh)




GOSAT-captured CH4 Global Map
(Monthly mean map in every 2.5 degrees mesh)




Whole-atmosphere monthly mean CO2
concentration based on GOSAT data

Explore to Reallze

February 2018 : 405.9ppm

*—o Month mean CO:

+—+ CO: trend

S

o

3
|

~~
£
Q.
Q
~
c
.2
e
[
b
o)
=
()]
o
c
o
o
~
Q
&
c
(]
[}
£
()]
p.
Q
=
Q
%]
o
£
-+
(M)
Q@
[}
s

AR

Groonhouse Qases A | ’
) "" OLsorving SATelite
Lok T

JAXA / NIES / MOE

e rrrrrrrrrrrprrrrrreer ey

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year




Whole-atmosphere monthly mean CHs
concentration based on GOSAT data

~ 3 v ) a AaDAN - .
T February 20218 : 1820.2 ppb
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1 China 6.2 ppm 6 USA (LA) 3.5 ppm
2 India(Calcutta) 2.1 ppm 7 Mexico (Acapulco) 2.7 ppm
3 |Uzbekistan, Kazakhstan etc.] 2.8ppm 8 Japan (Tokyo) 0.5 ppm
5 USA (Pittsburgh) 2.1ppm
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Globe

Anthoropogenic CO2 concentration acquired by Ibuki (ppm)

e ——
Estimation of the anthropogenic CO2 concentrations in Japan
* GOSAT data

- data on fossil fuel emissions (inventory)

North America

South to East Asia

Japan
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Anthropogenic CO2 concentration

derived from emission inventories (ppm)

Anthropogenic CO2 concentration
derved from emission inventories (ppm)

Anthropogenic CO2 concentration
derived from emission inventones (ppm)

Generally agreed

Satellite observations from space can become useful to monitor
and verify CO2 emission rates that were aggregated and published
by all nations of the world based on the framework of "The Paris

Agreement”.
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Archive of GOSAT Data&g\ -ﬁ"”/ T

o 2 O Miga 0stal QO et @O B Bee en Pewy 0
OOSAT Deta Archive Service ey Gate Vg of T COJ 0oMm 2va 4003 wihsma Wsrg s n 260
Japanese
Q Documents & Information Ga ey User Registration Login
I X . = ) site Wﬁ.d bYGOSAT Project of

National Institute for Environmental Studies (NIES).

i News & Topics
| | -
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Submenu
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https://data2.gosat.nies.go.jp/index_en.html s
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QOSAT Date Archive Service Morttey Gunel Map of the COJ (o sveraged MAr sy Lates Mag of 1he (U] Consmw ave sge

| | 'GO‘I’ Data Archive Service (GDAS)

I ; This site is operated by GOSAT Project of
National Institute for Environmental Studies (NIES).

Monthly Global Map of the CO; column-averaged volume mixing ratios in 2.5
deg by 2.5 deg mesh(FTS SWIR L2 XCO;) (V02.72)
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https://data2.gosat.nies.go.jp/gallery/fts_l2_swir_co2_gallery_en.html 6



improvement of
concentration

measurement
precision

improvement of
estimation

accuracy of flux

estimation of the
anthropogenic

emission

monitoring of
the aerosols in

the atmosphere

Mission of GOSAT-2

GOSAL-2
0.5 ppm (CO2)
5 ppb (CH4)
per 1 month
at 500 km mesh (land)
at 2,000 km mesh (ocean)

estimate the monthly net fluxes with
the accuracy of =100%

at 1,000 km mesh (land)
at 4,000 km mesh (ocean)

(>£0.2GiC/area/year)

examine the feasibility of the
estimation of the anthropogenic

emission with the observation of
CO which is the correlated matter

calculate the optical thickness of
the aerosols at 550nm and 1.6pm

with 0.1 accuracy
(for estimation of the moving state

of the PM2.5)

! 1 Explore to Reallze

GOSAT
4 ppm (CO2)
34 ppb (CH4)

per 3 months
at 1,000km mesh (land)

reduce the annual
estimation error to half

compared with the
existing estimation error

-sub-continental scale
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Units of TANS©-ETS%~ o e

2ensor Unit
Collect scene radiance & c | | Q | I EI | . ! ! it

convert to counts
- Command & control and data handling

Blocks thermal load into ? y storage & pixel Conditions power
Detector Cooler ‘ aggregation
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TANSO-FTS 3'Sp:

(tems | GOSAT-2 GOSAT

Measurement Gases
Footprint size (FOV)
Spectral Ranges

(um)(cm-1)

SNR

Observation Mesh
Scan duration
Sampling resolution
Effective Aperture size
Gain steps

Avoidance of the cloud

CO2, CH4, 03, H20, CcO

9.7 kmé¢ (15.8mrad)

band 1:0.75-0.77 (12,950-13,250)
band 2:1.56-1.69 (5,900-6,400)
band 3: 1.92-2.33 (4,200-5,200)
band 4:5.5-8.4 (1,188-1,800)

band 5: 8.4-14.3 (700-1,188)
band 1: >400 (S@13,050cm™)
band 2: >300 (S@6,200cm™)
band 3: >300 (S@5,000cm™)
>250 (S@4,250cm?)

band 4: >300 (@1,300cm™)

band 5: >300 (@700cm™)

160km (5 pointsin the CT direction)
4 seconds / interferogram

0.2cm™

®73mm
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Intelligent pointing

CO2, CH4, 03, H20

10.5 km¢ (15.8mrad)

band 1: 0.75-0.77 (12,900-13,200)
band 2:1.56-1.72 (5,800-6,400)
band 3: 1.92-2.08 (4,800-5,200)
band 4:5.5-14.3 (700-1,800)

band 1: >300 (345
band 2: >300 (322
band 3: >300 (412

)
)
)
band 4: >300 (304)

160km (5 pointsin the CT direction)
4,2,1.1seconds /interferogram
0.2cm™

D64mm

20
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Spectral Ranges Forward Viewing

(+20 deg)
333-353

433-453
664-684
859-879
1585-1675

Spatial Resolution  except band 5, 10

460m (700urad)

swath/FOV

b 1:>200 (45/0.158)

5200 (79/0.144)
: >200 (46/0.106)
: >200 (30/0.112)

: >200 (7/0.101)

(@spectral-
radiance/albedo)

(W/m?/sr/um)

Backward Viewing Nadir Viewing
(-20deg)
b6: 370-390 band 1:370-390
b7: 540560
b8: 664-684 band 2 : 664-684
bg: 859-879 band 3: 860-880
b10: 1555-1645 band 4 : 1555-1645
band 5, 10 Band 1-3 Band 4
920m(1,400prad) soom(750urad) 1,500m(2,250urad)
every points on the earth to be observed at Band 1-3 Band 4
least twice a recurrent cycle 1,002 km/72deg 786km/60 deg
b 6:>200 (48/0.152) b1:>200(47/0.149)
b 7:>200(65/0.125)
b 8:>200(46/0.106) b2:>200(45/0.104)
b 9:>200 (30/0.112) b 3:>200(29/0.108)
b 10:>200 (7/0.101) b 4:>200 (7/0.101)
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€ Support coordination with IPCC

€ Develop methodology

UN® (G5 roee — —
) Eoooen | IPCC Guidelines (to be refined in 2019) |

€O GROUP ON

EARTH O8SERVATIONS I

! Methodology document

€ Provide high accurate data set
and documents (ATBT)

documgnt [e su;‘)p9r't ¢ Review € Calibrations and validation for
for national statistician quality control

to use GHG data for

the accuracy of the CEOS

greenhouse gases

inventory. Provide and share GHG data

Space Agencies/Satellites Operator
Ministry of Ministry of JAXA NASA CNES DLR CMA

: Educati rts,
Environment/ dugation sperts § | Gosa/ || 0co-2 microtart, I verun Bl Tarcat
NIES and Technology GOSAT-2(*)F| GeoCarb MERLIN
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Summary j%*A

- GOSAT Has been operated over 9 years.

- Estimation of the anthropogenic CO2 concentration in

Japan using GOSAT data generally agreed with the one
derived from the inventory.

- The observation from space will become one of the useful
means for the inventory.

- GOSAT follow on mission, GOSAT-2, will be launched in JFY
2018 which has 5 years design life time.

- Japan is now under consideration for GOSAT-3 to continue
the GHGs observation.

24



