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Progress during 2012-2013 (1)

® 2012-2013

» TANSO-FTS SWIR Level 2 (XCO, & XCH,) (V02.**)
data products for all of the past TANSO-FTS L1B
data have been reprocessed and released to the
researchers and general public.

» TANSO-CAI Level 3 NDVI (Normalized Difference
Vegetation Index) product has been open to general
users.

» GOSAT Level 4A (regional monthly CO, fluxes with
their uncertainties) and Level 4B (model simulated
three dimensional distributions of CO, concentrations)
data products have been released for the period of

June 2009 and May 2010.
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Monthly XCO, distribution
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Monthly XCH, distribution
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Monthly global map of XCO, and
XCH, (V02.¥*) from TANSO-FTS
SWIR data

June 2009 — April 2013

XCO, [ppm] SWIR L2 V02.xx XCH, [ppm]
370 375 380 385 390 395 JUN. 2009 165 170 175 180 185
- ey S0 ——
! e Ve 2 ang? : 27 Ve =, < aaat o
60 ”‘L 'y x.?:.fv“) "' ! ? . /T;';"A - - —" 1::'4 - w L‘?-.-' _\—7‘3\!‘% ‘-;' ‘ ? ,V“.’l-;"\v‘c.' - “ '_';9
B ”_5\ R "y " o - . " o M ’ o
30F. .'\\ —.::‘ '.AJ >(: 7‘ » . 1? -1 :g_ 0 .\ ?:.’ > ‘N'(_ .‘. -:ﬁ -
o R \ Y B T e w T g\ A ‘
O : ' “‘-st..""-\ - O ] (. £, Sy,
Y ' ol a $ . ' "w; o < e
-30 |- 4 - W ¥ = 30 : :: )
U. .. 'i g y {.
50 - T — L0+ - —
90 1 1 1 | 1 90 | 1 1 A 1 :
A80 <120 60 0 60 120 180 180 <120 <860 0 60 120 180
CO LONGITUDE [deg.] CH LONGITUDE [deg.)
2 4
4«) | 1 1 1] 1-85 1 1] ]
. (Southern H.S.) (Northern H.S.) - (Southern H.S.) (Northern H.S.)
390} . £, 190k TEEX. i
: §§§§'-”'§;++‘ = 175+ : thgs
380} i d . * - 5 . $
] % 1.70F + L]
370 1 1 1 | 1.65 1 ! 1 1
-90 -60 -30 0 30 60 90 -90 -60 -30 0 30 60 90
LATITUDE [deg.] (by Y. Yoshida (NIES)) LATITUDE [deg.] 8



XCO2 (ppm)

Monthly Regional Averages x4 #¢S 4
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Data validation activities have SPHA hES %
conducted by worldwide research groups

* Column concentrations of CO, and CH,
have been retrieved by several groups
(institutes and universities) in the world.

* These data are validated with TCCON
FTS data and/or airplane data.

* Present GOSAT XCO, data quality is
within -0.3% bias and 0.5% variation.
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TCCON: Total Carbon Column Observing Network
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Contribution of satellite
data to carbon flux

il AR

IBUKI (GOSAT)

—
Iasunched n Jan, 2009

R e e

Estimation of Global Carbon Flux Distribution 15



Improved regional CO, fluxes 4XA (46> %

Demonstrated the utility of satellite-based concentration data

in the estimation of global CO, fluxes

Result of regional CO, flux estimation  Dpata released: estimates for June 2009 to May 2010

(Level 4A)

July 2009
(Summer in

Northern
Hemisphere)

January 2010

CO, Flux Uncertainties

(Winter in
Northern
Hemisphere)

-4 -3 2 -1 0 1 2 3 4 . B d
(I_)acr;c;n nm———— ELCE———————— K
« N AB‘ 0.2 0 0.2 . 0,.4 0 0.05 0.10 0.15
et Absorption Net Emission— Large Uncertainty— 16



Regional CO, Flux Estimates and ¥4 @6\‘/
Improvement of the Uncertainties @
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Example of the GOSAT Level 4B Product :%*A @6@

Model Simulated global CO, concentrations in three dimensions
calculated from monthly regional CO, flux estimates (GOSAT Level
4A data product) by using an atmospheric tracer transport model.

A J
Note that anthropogenic er““hissi?nsa;nd{i biomass burning data are given as
U e
known from other data in this ﬂmuiajlon.@

05 (ppm)

Daily mean animation of global CO, on a 2.5° X 2.5° latitude-longitude
grid at an altitude of ~800 m (June 2009 — May 2010) 18



® 2012-2013

» Estimated Geolocation Data (EGD) of the field of view
of the TANSO-FTS has been estimated and provided
to the users routinely.

19
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Note on FTS L1B geolocation error4*

FTS L1B geolocation error and pointing offset angle are evaluated by using FTS FOV
monitoring camera (CAM) The correction table is averaged over 2 weeks or stable period.

: *SPOD Target Mode
7 F OB1D: Grid Mode
D=
| = 0.0
% g_g_,‘;‘ ' | : : B
H- - AT offset | ; -

OlApr O1Jul 30Sep 310ec O1Apr 02041 010ct 31Dec 02Apr 02Jul 020c¢t O1Jon OlApr 02Jul 010ct OlJon 024pr

L1B (lat, lon)
CAM positiory

2010 2011 2012 2013

(AAT,ACT)
bt A - ;
G oo .
2 .
3 0.5 - _: iy
- CT offset | | .
~1.0t . A . H ; : ' , ; 3
OlApr O1Jul 30Sep 310ec O1Apr 024 010ct 31Dec 024pr O2Jul 020ct O1Jan O1Apr 02Jul 010¢t O1Jon 02Apr (C) JAXA/NIES
2010 2011 2012 2013 20

Courtesy of K. Shiomi (JAXA)



Groen ouse Qases

Progress during 2012-2013 (2)

® 2012-2013

» Estimated Geolocation Data (EGD) of the field of view
of the TANSO-FTS has been estimated and provided
to the users routinely.

» The photon path length probability density function
(PPDF) method has progressed.

21



Geometry of the light scattering problem

In case of non-scattering atmosphere, the radiance In the general case of non-scattering atmosphere,

spectra have rather simple expression. We just light path modification by aerosol and clouds
need to know geometry, gas absorption coefficients, requires consideration of
and surface albedo. A key point here is the light the radiative transfer equation

path (uniquely defined by the atm. top) dR ( O
14 <5 )
— =k ()+0, ()R (2.0)=

R=£8"T exp{~(IL oC .}
/4

10 K3 10
% &‘ >
S - ~
ol i ol

Top
of the atmosphere

Cloud

Aerosol

o N TN D Wy Db SN N
S. Oshchepkov & A. Bril (NIES)



A simple illustrative example what is PPDF

In absence of aerosol and clouds PPDF is delta function because only pathlength L exists.
Light scattering by aerosol and cloud could both decreasel and increasel the light path
depending on the surface albedo.

Both of these effects lead to broadening of the PPDF

We have shown that PPDF under different combinations of aerosol and cloud optical characteristics could be
parameterized by four parameters for each atmospheric each layer:

R g
> h is the effective layer altitude
T\ ‘\ L 4 o is the relative cloud reflection
~ p is PPDF half-width)
- 7Y characterize PPDF asymmetry

PPDF

Pathlength
e e 23

S. Oshchepkov & A. Bril (NIES)- —— "= o




Progress on PPDF Retrieval Method

= The PPDF-DOAS (PPDF-D) method has been
implemented in the NIES GOSAT DHF system.

= CAI cloud check - PPDF screening - DOAS retrieval
- Post-screening (SNR & spectral residual chi-square)

= The retrieved data of XCO, will be available soon
to the registered researchers as data of research
for reference.

= A new approach to retrieve PPDF parameters
and gas concentrations named '‘PPDF-S’ has
been progressed.

24



enhouse gases @

Progress on PPDF Retrieval Method

= The PPDF-DOAS (PPDF-D) method has been
implemented in the NIES GOSAT DHF system.

= CAI cloud check - PPDF screening - DOAS retrieval
- Post-screening (SNR & spectral residual chi-square)

" IWGGMS-9 Poster No.3 Andrey Bril, et al. (NIES, Japan)
Retrievals of atmospheric CO,, CH, and optical path
modifications from the GOSAT observations

= A new approach to retrieve PPDF parameters
and gas concentrations named '‘PPDF-S’ has
been progressed.

25



Collaboration with worldwide researchers

GOSAT Research Promotion ;‘i @_‘
@ Research Announcement (RA)

> Research Topics
1) Calibration
2) Data Processing Algorithm

Japan Aerospace

3) Validation Exploration Agency
4) Carbon Balance Estimation and WAXA)
Atmospheric Transport Models @6
5) Data application
> The 1st GOSAT RAin2008:52 | 116research ,_
> The 2nd GOSAT RA in 2009: 36 subjects Environmental Studies
> The 3rd GOSAT RA in 2010: 18  — were (=S
> The 4th GOSAT RA in 2012: 5 selected. A
> The 5th GOSAT RA in 2013: 5 _

. Rights Of the RA PIS Mlnlstryoflmronment

» Submitting GOSAT observation requests (MOE)
> Access to the GOSAT standard products with priority
> Access to the GOSAT research products 26




Collaboration with worldwide researchers

GOSAT Research Promotion fi
¢ Research Announcement (RA)

> Research Topics
i Three Parties have been collecting

N
g the research proposals at anytime as e o oapoce.
4| the Project progresses. (JAXA)

Atmospheric Transport Models %
5) Data application

» The 1st GOSAT RAin2008:52 | 116research . . . .

> The 2nd GOSAT RA in 2009: 36 subjects Environmental Studies

> The 3rd GOSAT RA in2010: 18  — were =)

> The 4th GOSAT RA in 2012: 5 selected. A

> The 5th GOSAT RAin2013: 5 _

® Rights Of the RA PIS Ministryoflwironment

» Submitting GOSAT observation requests (MOE)
> Access to the GOSAT standard products with priority
> Access to the GOSAT research products

27



Near Future Plan ’54*‘44!6*7

® The project will continue the GOSAT RA.

® GOSAT standard data products except for
TANSO-FTS SWIR & TIR Level 3 are

available to general public via the GOSAT
data distribution server GUIG (GOSAT User
Interface Gateway):

http://data.gosat.nies.go.jp/

® TANSO-FTS SWIR & TIR Level 2 data will be
upgraded in versions in a year or so.

® | evel 4A (& 4B) CH, data products may be
available in this fiscal year. 28



= Related presentations
@ IWGGMS-9
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Greenhouse gases

<@R‘@ﬂ.‘a’t’ed presentations on GOSAT @ IWGGMS-9 ;i @6
p

by researchers and engineers of the GOSAT Project in Ja

= Oral Presentations

May 30 (Thu) PM Sensor Cal. (Level 1)

Levell Algorithm for TANSO-FTS on GOSAT: Calibration and
Correction of four years data by A. Kuze (JAXA)

May 31 (Fri) AM (Level 4) Algorithm & Results

Inverse modeling of the regional CO, fluxes with GOSAT XCO
Observations b)/S. Ma/(S}/UZ'OV (N[ES) (Leve' 4) Comparison

Inter-comparison of surface CO, fluxes estimated from latest
GOSAT XCO, products using a single inverse modeling scheme
by H. Takagi (NIES)

= GOSAT-2 related Presentations
= Lessons and Learned from GOSAT towards GOSAT-2 by H. Suto

(JAXA) [Oral]

= Development of the GOSAT-2 FTS Simulator by A. Kamei (NIES)

[Poster]
30



@Related presentations on GOSAT @ IWGGMS-9 Y@ES
p

by researchers and engineers of the GOSAT Project in Ja

s Poster Presentations

May 30 (Thu) AM (Level 2) SWIR Retrieval
2) Extension of the targets for the GOSAT SWIR XCO, and
XCH, retrievals by Y. Yoshiaa (NIES) PPDF-S Retrieval

3) Retrievals of atmospheric CO,, CH, and optical path
modifications from the GOSAT observations by A. Bril (NVIES)

4) An Algorithm for Greenhouse Gas Retrievals Using
Polarization Information Measured by GOSAT TANSO-FTS by
N. Kikuchi (NIES) (Level 2) SWIR Algorithm
5) Validation of GOSAT SWIR XCO, and XCH, using TCCON
data: Parameter dependency of GOSAT biases and the bias
correction by M, Inoue (NIES) (Level 2) SWIR Validation

9) Impact of aerosols and cirrus clouds on the GOSAT-
observed CO, and CH, inferred from ground-based lidar,
skyradiometer and FTS data at prioritized observation sites

by T. Sakai (MRI) (Level 2) SWIR Validation | 5,
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15) Characterization of GOSAT TANSO Level 1 V160.160 TIR

spectra by K. Shiomi (JAXA)

(Level 2) TIR Retrieval

(Level 2) TIR

16) Profiles of CO, and CH, retrieved from GOSAT/TANSO-
FTS thermal infrared spectra using an improved algorithm by

N. Saitoh (CEReS/Chiba U.,)

(Level 4)

21) Impact of high resolution meteorological fields on
simulation of high frequency variability of CO, concentration
using FLEXPART with 1km flux maps 6y R. Janardanan Achari

(NIES)

22) Developing adjoint of the coupled Eulerian-Lagrangian

transport model by D. Belikov (NIES)

(Level 4)

(Level 4)

24) Regional CH, flux estimates based on GOSAT SWIR L2
and ground-based observations by H-S. Kim (NIES)
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Concluding Remarks

GOSAT TANSO-FTS SWIR Level 2 data
products (XCO, & XCH,) have been updated
to V02.**, All of the observational data in the
past for almost four years have been
reprocessed as V02.** data products.

A new version of TANSO-CAI Level 3 NDVI
product has been open to general users.

GOSAT data products are available via the
GOSAT user interface gateway (GUIG):
http://data.gosat.nies.go.jp/

Level 4A & 4B products during June 2012 and
May 2010 are also available from the GUIG. .,
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