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@”m TanSat: satellite d-esa

T hame | characens

Orbit type sun-synchronous
Altitude 705 km

Inclination 98°

Local time 13:30 =30min
Weight 500Kg

Nadir mode- Observation over land

- Push broom

- Principle plane track

Sun-glint mode- Observation over ocean
- Sun glint track

- Principle plane track

Target mode- Validation

- Surface target track

- Muulti angles for one target
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Carbon Dioxide Sensor
*0.76 um, 02 A-band
*1.61 and 2.06 um, CO2 bands

* A wide field of view moderate resolution i
spectrometer with polarization channel

e Ultraviolet: 0.38um

e Visible: 0.67um

* Near infrared: 0.87, 1.375 and 1.64um

e Polarization: 0.67 & 1.64 um
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TanSat measurement

Spectral coverage (nm) 758-778 1594-1624 2042-2082
Resolution mean (nm) 0.04 0.13 0.17
SNR 360 250 / 180
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Aerosols and clouds CO2 H20, T ...
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Carbon monitoring from space: concept
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July 2009 October 2008

Technical Data
Monitor Camera(CAM) {T(Equg'"a" el

X-band Antenna

TANSO-FTS:
Greenhouse Gasses

TANSO-CAI:

s
X-band Ant -
and Ante na Cloud and Aerosol sensor
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The Retrieval algorithm
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|AP Carbon dioxide retrieval Algorithm for Satellite observation

Y

TanSat algorithm

ATANGO

-
Tan KSat

A 4
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ATG-OCO

l

Carbon flux inversion

2017 DRAGON & SYMPOSIUM

Observation design

Retrieval algorithm

Observation simulation

Computation test
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XCO, TCCON (ppm)

Inter comparison: GOSAT retrieval

(a) Bialystok (b) Darwin (c) Garmisch (d) Karlsruhe
400 400 400 400
395 TCCON site Retrieval error (accuracy + precision) BefO re b|a S corre Ct|0 n
390 NIES-FP ACOS RemoTeC UOL-FP ATANGO
a5 Bialystok 0.04+1.38 1.09+1.75 2.1442.53 0.63+1.55 0.2242.06
Darwin -0.96+1.55 20.17+1.33 -138+1.79 1.05+1.74 1.57+2.78

T P 0.62::1.69 2.16£2.54 -1.08+1.54 1.86:2.26 1.4042.23 400
400 Karlsruhe 0.02+1.42 2.4142.76 -1.31+1.88 1.95+2.30 0.4241 71 )
395 Lamont -1.46+1.91 20.76+1.59 -2.8143.01 0.12+1.05 20.04}1.60
%90 Lauder 20.84+1.52 0.43£1.27 -1.892.01 1.101.60 1.17+1.26
el * ] Orteans 20.28+1.88 1.43£2.07 -1.892.62 0.94+1 86 0.37111 74

) ParkFalls 0.58+1.88 1.34+2.12 1744218 1.32+1.77 0.61-41.64
80 | saga 0.4141.82 -1.3442.88 20.6340.63 2.18£2.68 0.812p.42 400
400 Sodankyla 0.19:1.59 2.8043.35 -1.05£1.95 1.8842.18 0.39:p.23 —
ses| | Tuskuba 1.75+2.50 3.5243.72 0.49+1.40 1.71£2.33 3.7144.01
- Wollongong -0.90+1.86 0.45+1.30 -1.7742.28 0.85+1.61 1.18+1.52
385 385{ ‘_.::7..;.‘ . N ‘ 335’ 385 . %t
38&30 385 390 395 400 38830 385 390 395 400 3ag30 385 390 395 400 hy 80 385 390 395 400

2017 DRAGON & SYMPOSIUM

XCO, satellite (ppm)

GOSAT V1.61 L1B data
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		TCCON site

		Retrieval error (accuracy + precision)



		

		NIES-FP

		ACOS 

		RemoTeC

		UOL-FP

		ATANGO



		Bialystok

		0.04±1.38

		1.09±1.75

		-2.14±2.53

		0.63±1.55

		-0.22±2.06



		Darwin

		-0.96±1.55

		-0.17±1.33

		-1.38±1.79

		1.05±1.74

		1.57±2.78



		Garmisch

		0.62±1.69

		2.16±2.54

		-1.08±1.54

		1.86±2.26

		1.40±2.23



		Karlsruhe

		0.02±1.42

		2.41±2.76

		-1.31±1.88

		1.95±2.30

		0.42±1.71



		Lamont

		-1.46±1.91

		-0.76±1.59

		-2.81±3.01

		0.12±1.05

		-0.04±1.60



		Lauder

		-0.84±1.52

		0.43±1.27

		-1.89±2.01

		1.10±1.60

		1.17±1.26



		Orleans

		-0.28±1.88

		1.43±2.07

		-1.89±2.62

		0.94±1.86

		0.37±1.74



		ParkFalls

		0.58±1.88

		1.34±2.12

		-1.74±2.18

		1.32±1.77

		0.61±1.64



		Saga

		0.41±1.82

		-1.34±2.88

		-0.63±0.63

		2.18±2.68

		0.81±2.42



		Sodankyla

		0.19±1.59

		2.80±3.35

		-1.05±1.95

		1.88±2.18

		0.39±2.23



		Tuskuba

		1.75±2.50

		3.52±3.72

		0.49±1.40

		1.71±2.33

		3.71±4.01



		Wollongong

		-0.90±1.86

		0.45±1.30

		-1.77±2.28

		0.85±1.61

		1.18±1.52
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«sg]””m Inter comparison: GOSAT retrieval
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Inter comparison: GOSAT retrieval - land cover
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The inter-comparison study
land cover classification

«s Bias: 0.32 ppm
w 0. 2.44 ppm
gm
g'sw
§zas
WobDIs IGBP - N:6825 ‘s
70 80 90 100 110 120 130 140 T wm DR P
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Inter comparison: GOSAT retrieval - populatlon
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Application ATANGO retrieval in Carbon flux inversion

GOSAT
I ic model preprocessing Carbon flux 1

Gus absorption Aerosol CO, flux Flux uncertainties
Ga teri Cloud
£ seqmorna o ¥ simulation Prior flux  Post. flux  flux difference Prior error Post-error Error reduction™®
(PgCyr') (PgCyr') (PgCyr") (PgCyr) (PgCyr Relative (%)
n-situ-only -0.05 -0.51 0.46 0.49 0.38 22%
R R operator
[ Simulation ] [ Measurement J Y
T 1 %% CAS-GOSAT -0.05 -0.34 0.29 0.49 0.08 84%
Ensemble fixed-lag
No Yes ( Kalman smoother
c B > XCO, Product
N Spring (MAM) Summer (JJA) Winter (DJF)
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		CO2 flux

		　

		Flux uncertainties



		Simulation

		Prior flux

		Post. flux

		flux difference

		

		Prior error

		Post-error

		Error reduction*



		　

		(Pg C yr-1)

		(Pg C yr-1)

		(Pg C yr-1)

		

		(Pg C yr-1)

		(Pg C yr-1)

		Relative (%)



		In-situ-only

		-0.05

		-0.51

		0.46

		

		0.49

		0.38

		22%



		IAPCAS-GOSAT

		-0.05

		-0.34

		0.29

		　

		0.49

		0.08

		84%
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TanSat

1 1 1 1 1 1 1 1
o 200 <400 s00 800 1000 1200 1300 1600 1800

Red line: measurement _
Blue line: retrieval
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Preliminary result on TanSat retrieval

Apil 23, 2017
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Summary

 The algorithm that developed from IAPCAS
platform has start to retrieve OCO-2 and TanSat
measurement;

 The inter-comparison studied between ATANGO
and UoL, NIES-FP, ACOS and RemoTeC indicate
the consistent results on all algorithm;

 TanSat preliminary retrieval has been studied
and more retrieval work will be started in future.
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