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GOSAT on orbit since 2009
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GOSAT XCO, and XCH, over 9 years

Monthly mean global CO, and CH, since 2009

Monthly CO2 column—ave g ed volume mixing ratios 20090601 V02.21 Monthly CH4 column—ave g ed volume mixi g ratios 20090601 V02.21

GIobaIXCO L3 map GIobaIXCH L3 map

The typical accuracy of retrieved column-averaged dry air mole
fractions of CO, and CH, are 2ppm or 0.5% and 13ppb or 0.7%,
respectively.
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GOSAT 9-year operation
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e GOSAT is currently full-operated FTS and CAI by single solar paddle power, redundant pointing
mirror, and obtains center-biased double-side interferogram.
* FTS L1 v201.202 processing is improved that weighting function is applied to asymmetrical
interferogram to become the same ILS and the same sampling over the whole term data.
* Orbit control in 2016 summer was postponed. Local time is shifting from 12:48 toward 13:00.
The next orbit control is scheduled in 2018 summer.
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Vicarious calibration campaign at RRV &
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Rod. Degrod. Fac.

Rod. Degrod. Fac.

Rod. Degrad. Fac.

GOSAT radiance degradation

FTS radiance (0.76, 1.6. 2.0 um)

TANSO—FTS Band 1

CAl radiance (0.38, 0.67, 0.87, 1.6 um)
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* RDF for 9 years from annual vicarious calibration campaigns. The lines show the model
derived from the onboard solar diffuser data.

[ ]

The Latest FTS v210.210 records the best estimated radiance after degradation
correction.
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GOSAT XCO, and XCH validation with TCCON statlons

f'H’ l!ﬂfl
'1

from TCCON and TCCON-wiki websites TCCON sites (https://tccondata. Org/ ) gbFTS@Saga

B ———
Version
Bias[ppm] STD[ppm] Bias[ppb] STD[ppb]

NIES-FP v2.21-v02.60 -0.48 2.27 -3.7 13.7
NIES-PPDF-S V02.21-v02.40 0.73 1.83 1.4 14.1
ACOS (bias correction) B3.5 0.1 1.7 - -
RemoTeC-FP (bias correction) v2.3.8 0.02 1.91 0.06 14.89
BESD v1.02 -0.38 2.04
U-Leicester-Proxy CH4 v4 4.80 13.44
NIES-FP: Uchino et al., 2017 NIES-PPDF-S: lwasaki et al.,2017, ACOS : Lindgvist et al., ACP, 2015,

RemoTeC: ESA-CCI SVR RemoTeC, 2016 BESD: Heyman et al., 2015 Univ. Leicester: Parker, AMT, 2015

* For long-term consistency, comparison of seasonal and annual trend around TCCON
sites is performed in the recent papers. (Lindgvist, ACP, 2015 etc.)
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Inter-comparison between GOSAT and OCO-2

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2018

—‘,ﬂ‘ Radiometric calibration
Prelaunch Annual Vicarious Calibration at the desert playa in Nevada
X-CAL

A 4

CO, & CH, profile
In situ CO, and CH, on NASA AMES AJAX

— XCO, & XCH, ——s

Column with a compact FTS

A 4

 or 0c02_L1bScTG_052800_150629_B7000_150630182925.h5 O?J,GQOSAT Cahbrated GOSAT and OCO-Z rad|a nce Coi ncid e nt
i b B 1+ 0CO-25 ithin 5% f Il band —_— >
§ = [“L'“ ”‘” T < T;, spectra agrees within 5% for a ands. —
FL. . Target
g 50? N‘r:n = e 2 90" - /00-O16021 | - L 1 | | 1 L | I
e s ) o 5 - i =

0c02_L1bScT6_052800_150629_87000_150630182925.h5 Weak_CO2_band 60" ’ 2 % p 3 - Retrieved Pa rameter
N : ; WWWWWT 2 Comparison over match up points
%m WWWWWWWWWWW : @1.6162922[um] = X
é, . ‘ ratio 1.025 .
k4 num. = 311

elength [micro meter]

o ocoz_ubScTc_oszaoo_w50629_57000_1506301529?5 hS Strong _C02_band 30" ] ?;r N o . > Inte r_compa rison With TRO POM'
W% M “] mm— 2014/09 ~ 2016/02 e .
E{ ! 1o Legeseo | evel2 matchup @ 715 points Lo ) fc?r:rmc.95
C G, W@ @ Agreement: <0.14ppm over Ocean ¥ .. A bﬁ'a?’% 13.6ppb
wavelength [micro meter %1800 ; gid?’.ﬂl‘g_6ppb
Kataoka et al., 2017 Next - .
*Coincident flight with Charm-F :
*Inter-comparison with TANSAT ot " THoerat: 2018
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Optimization of GOSAT observation pattern

) i Grid ob ti
FTS observation in June 22-24,2016 . S oc Vi

900 | | |

S = 7 int
; observa
. llll II‘ /'/ ,
PPt ° UpWIn_d1 200 II /l ’/90,:/’, - ° ° ° ° ° ,!00 150' 1800

Validation Site

in desert (AFRC)

| Tracing islands for covering land area
Dithering among cloudy area

Oil Field

(Bakersfield) 4 =
Urban Validation Site >
(Caltech) Cattle Feedlots

(Chino)

14th CEOS Atmospheric Composition Virtual Constellation (AC-VC-14) - NOAA, NCWCP, College Park, MD, US — May 02-04, 2018 9



GHG trend viewer & Score map for optimized observation

Calculation of weighted score for GHG

observation by using database with
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e uture GOSAT-2 to optimize sampling
pattern
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Japan Aerospace Exploration Agency Earth Observation Research Center

http://www.eorc.jaxa.jp/GOSAT/GOSAT _Optimization/index.html

4 Level 2 products intercomparison
OCO-2 match up f \
Surface wind speed g IA -

Ground validation data
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TANSO-FTS-2
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TANSO-CAI-2

Simultaneous CO (carbon monoxide) measurement
All target mode capability

Observation CO,, CH, and CO

Valuables Accuracy: 0.5 ppm (CO,) and
5 ppb (CH,) at 500-km mesh
over earth’s surface

TANSO-FTS-2 TANSO-CAI-2 (radiometer)

COy, CHy,

Target Gases 0O, CO,, Hy0 O, Hy0

Spectral Band | 333- | 433-  |664-  859-  1585- 370-  540- |664- 1 859- | 1585-

Spectral Coverage (um) 0.75-0.77 1.56-1.69 1.92-2.33 5.5-8.4 8.4-14.3
(nm) 353 453 684 879 1675 390 560 684 879 1675

Spectral Coverage (cm-1) 12,950 - 13,250 | 5,900 - 6,400 4,200 - 5,200 1,188 - 1,800 700-1,188
Spectral Resolution 02 em! Tilt +20 deg. (Forward viewing) -20 deg. (Backward viewing)
Exposure 4 sec Spatial
P ) 460m 920m 460 m
IFOV 9.7 km Resolution
| Pointing +40 deg. (Along track), +35 deg. (Cross track) Swath 920 km

. Polarimetry Yes (P and S channels)
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Summary

(1) GOSAT operation
* Successful fully operation of FTS and CAl over 9 years since 2009

(2) GOSAT products

e Latest FTS L1 V210.210 and CAI L1 V130.131 are available in whole observation term.

e NIES L2 XCO2 and XCH4 v02.72 are available for the previous L1 V201.202. L2 processing
for L1 V201.202 has just started.

* NIES L3 and L4 are also available corresponding to the latest L2.

e GOSAT L2 are also produced by other organization algorithms (ACOS, RemoTeC, BESD,
Leicester, Yonsei etc.)

(3) Calibration, validation and inter-comparison with OCO-2

* Railroad valley campaign collaboration with OCO-2

* XCO2 and XCH4 validation with TCCON data

* Inter-comparison of GOSAT and OCO-2 in spectra and XCO2

(4) Observation points optimized by target observation
* Possible emission targets in western and eastern US, Asia, India, and Europe, where
campaign observations are conducted.
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