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February 16, 2017 = 13 points
406 – 413 ppm



International Meeting on Land Use and Emissions in South/Southeast Asia,  
Ho Chi Minh City, Vietnam, October 17-19, 2016

GOSAT Launch GOSAT (Greenhouse gases 
Observing Satellite)  is Japanese  
satellite dedicated to greenhouse 
gas monitoring from space and a 
joint effort among MOE, JAXA, and 
NIES.

GOSAT was successfully launched 
in 2009, and has been monitoring 
the Earth’s atmosphere for more 
than nine years.

The successor, GOSAT-2, will be 
launched in FY2018 with more 
enhanced earth observation 
capabilities than GOSAT.

The discussion on GOSAT-3 has 
been already started.

Launch of GOSAT by H-IIA Rocket 
from JAXA’s Tanegashima Space 

Center in January 2009
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3Satellites for Greenhouse Gases Observation
(Column observation only)

Mission Country / Organization Period GHGs Comments
ENVISAT / SCIAMACHY ESA 2002 -2012 CO2, CH4
GOSAT Japan 2009 - CO2, CH4 FTS
OCO-2 US 2014 - CO2 Grating
GHGSat-D/CLAIRE 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 - CO2, CH4 Spatial Heterodyne
GOSAT-2 Japan FY2018 - CO2, CH4 FTS
ISS / OCO-3 US 2019 - CO2, Grating
MicroCarb France 2021 - CO2
MERLIN France/ Germany 2021 - CH4 Laser
GeoCARB US 2022- CO2, CH4 Geostationary, Grating
GOSAT-3 Japan 2022 - ? ?
Sentinel 7 (EC) 2025 - CO2 Constellation

OCO-2 (2014-)GOSAT (2009-)ENVISAT (2002-2012)

MicroCarb (2021-)GOSAT-2 (FY2018-)

GHGSat-D (2016-) TanSat (2016-) Sentinel 5p (2017-)

MERLIN (2021-)

FY-3D (2017-) GF-5 (2018-) OCO-3 (2019 -)
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Latest GOSAT XCO2 and XCH4 Data
GOSAT XCO2, April 2018 GOSAT XCH4, April 2018 

GOSAT Whole-atmosphere Mean CO2
April 2009 – April 2018

GOSAT Whole-atmosphere Mean CH4
April 2009 – April 2018

April 2018
406.9 ppm

Jan. 2018
1824.2 ppb
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5Validation of GOSAT Products Using Total Carbon 
Column Observing Network (TCCON)

https://tccon-wiki.caltech.edu

Installed in December, 2016

Burgos (Philippines)Pasadena, CA, US Tsukuba, Japan
High Resolution FTS

Sodankylä, Finland
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Status of GOSAT-2 
 GOSAT-2 is now being assembled and 

tested at JAXA Tsukuba Space Center.

 Ground data systems for GOSAT-2 at JAXA 
and NIES are being developed and tested.

 Japanese version of “GOSAT Data Policy” 
was simplified / modified to cover GOSAT-2. 
English version is almost completed.

 GOSAT-2 will be launched by H-IIA rocket 
from JAXA Tanegashima Space Center in 
FY2018.

https://twitter.com/ibuki2_jaxaGOSAT-2（FY2018〜）

DIWATA-2 will be 
launched together with 
GOSAT-2!
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7Atmospheric Measurements at Tokyo Skytree (TST)
for GOSAT-2 Validation

• Licor Li-840A / PICARRO G2401 for 
continuous in-situ measurements of CO2, 
CH4, and CO concentrations (March 
2016/January 2017)

• Oxizilla for continuous in-situ measurements 
of O2 concentrations (February 2017)

• Air samplings using 2.5L since July 2016 for 
concentrations of CO2 (NDIR), CH4 and CO
(GC-FID), N2O and SF6 (GC-ECD), 13CO2
(MAT-252 and 253), and 14CO2 (NIES-
CAMS).

(Terao et al., GGMT, 2017)
(Press release in July 2017)

TST (250m)
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8Guidebook on the Use of Satellite Greenhouse Gases Observation 
Data to Evaluate and Improve Greenhouse Gas Emission Inventories

 To promote the use of satellite GHG 
data in national GHG inventory 
verification and contribute to 2019 
Refinement to the 2006 IPCC 
Guidelines for National 
Greenhouse Gas Inventories.

 Schedule
• Draft edition = Oct. 2017
• Open review = Nov. 2017 

- Feb. 2018
• 2nd Expert Mtg = Feb. 2018
• 1st edition = Mar. 2018

 Lecture at 16th Workshop on 
Greenhouse Gas Inventories in Asia 
(WGIA) in India is being planned.

1st Edition can be downloaded from :
http://www.nies.go.jp/soc/en/documents/

2nd Expert Meeting in Tokyo
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∆CO2 Due to Anthropogenic GHG Emission 

Background CO2 Background CO2wind wind

Biospheric CO2

Anthropogenic CO2

Emission (Flux)

∆CO2 = 
CO2@B – CO2@A

BA
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10Concentration-based method
GOSAT Ovservation of Megacity CO2

 ∆XCO2 differences between Los Angeles Basin and the desert 200 km north 
were investigated using GOSAT data.

 ∆XCO2 from GOSAT was about 3.2 ± 1.5 ppm and it was consistent to that from 
GHG emission inventory. 

 This result suggests the possibility of verification of urban emission inventories by 
satellites.

●LA Basin

▲Desert 200 km 
north of LA 

Basin

GOSAT Data from June 2009 
to August 2010

GOSAT CO2 at Basin and 
Desert

∆XCO2 between Basin and 
Desert

XCO2 in LA 
Basin was 3.2 
± 1.5 ppm 
higher than 
Desert.

∆XCO2 
suggested 
from GHG 
inventory is 
about 
3.8 ppm 

Kort et al., 2012
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Urban Area Observation by GOSAT
 GOSAT FTS has a very powerful 

pointing system. 

 Current nominal operation is “3-point 
mode”. The distance between points is 
about 260 – 280 km.

 In addition to “3-point mode” observation, 
following urban area observations are 
being conducted in past few years.

Beijing, Cairo, Chongqing, Dacca,  Delhi, 
Istanbul, Karachi, Mexico City, Mumbai, 
New York, Paris, Riyadh，Shanghai, 
Tokyo, and Ulaanbaatar

 GHG concentration differences between 
downtown and suburban points may 
constrain urban GHG emission.

http://www.eorc.jaxa.jp/GOSAT/assets/img/content/status/3-01-007.png

February 16, 2017 = 13 points
406 – 413 ppm
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Tokyo, Japan (1)

February 16, 2017 = 13 points
406 – 413 ppm

Original Observation Requests
(16 Points)

100 km
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Tokyo, Japan (2) 

October 26, 2017 = 15 points
400 – 408 ppm

Original Observation Requests
(16 Points)

100 km
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Ulaanbaatar, Mongolia
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15Ulaanbaatar, Mongolia
(March- April and September-October)

October 30, 2017
XCO2 = 399 – 407 ppm
No wind in the morning

50 km
10 km
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Mumbai, India

December 20, 2016
XCO2 = 398- 409 ppm

10 km
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Dhaka, Bangladesh

November 10, 2017
XCO2 = 400 - 407 

10 km
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Beijing, China

November 16, 2017
XCO2 = 406 – 415 ppm 

10 km
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Mexico City, Mexico

November 15, 2017
XCO2 = 402 – 409 ppm

10 km
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Cairo, Egypt

May 24, 2017
XCO2 = 404 – 411 ppm 

10 km
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Next Steps
 Extend GOSAT urban area observation to 

mega cities in Southeast Asia.

 Conduct GHG atmospheric transport 
calculation with emission inventories for 
slected cities.

• NIES-TM (Eulerian, 2.5° x 2.5°) 
+ FLEXPART (Lagrangian, 0.1° x 0.1°)
(Belikov et al., GMD, 2016)

 Compare GOSAT ∆XCO2 and modeled 
∆XCO2 and evaluate transport models and 
emission inventories by the method similar to 
Janardanan et al. (2016, 2017)

 GOSAT-2 will be launched in this fiscal year. 
We will have more oppotunities to obtain 
GHG data over urban areas using two 
satellites.

XCO2 Enhancement by 
anthropogenic emission
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Thank you for your attention.

Contact
matsunag@nies.go.jp, soc-info@nies.go.jp

Website
http://www.nies.go.jp/soc/en/

http://www.gosat.nies.go.jp/en/
http://www.gosat-2.nies.go.jp

GOSAT standard products are freely available from 
GOSAT Data Archive Service
https://data2.gosat.nies.go.jp
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23OCO-2 overpass of a large coal power plant 
in India (Sasan Ultra Mega Powerplant)

(Nassar et al., 2017)
https://economictimes.indiatimes.com/industry
/energy/power/reliance-powers-sasan-umpp-
fully-
commissioned/articleshow/46744175.cms
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