Carbon products: Calibration and validation approaches
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Inter-comparison with OCQO-2 cC-0O2
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Golden (OCO2 137-GOSAT36) (forward) and Silver /4 ,
(OCO-2139-GOSAT37) (backward) view day

0OCO2

The BRDF correction is the
largest uncertainty in cross
calibration. Coincident data
with BRDF differences <
0.01 are selected.

Golden (137-36) (forward)
and Silver (139-37)
(backward) days come
every 48 day.

2014 July 1, Aug 18, Oct. 5,
Nov. 22

2015 Jan. 9, ....June 1

GOSAT
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Need for BRDF Correction

Backward scattering
Brighter but more smooth
Larger BRDF correction error

Forward scattering
Darker but more smooth

Zenith = 37deg\\\ Zenith = 22deg
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OCO2- GOSAT Radiance Spectra Comparison C}/E:?BZ
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OCO2- GOSAT Radiance Comparison

écor

Prelaunch Cross
(Ca(\jlibration OCO 2 / Glf:)gCT 0OCO-2 IFCd)V OC02 /
radiometric average
Standard G O S AT a:g:g:d albedo GOSAT
Comparison)
Radiance
Dec, 2008, at JAXA Spectra MODIS MODIS Corrected
Comparison
O2A |0.76pum| +1.8% 1.046 | 0.395 | 0.396 | 4.1%
WCO2| 1.6um +1.6% 1.025 0.570 | 0.587 | -0.4%
SCO2| 2.0um +1.4% 0.994 0.358 | 0.367 | -3.3%

(1) OCO2 and GOSAT Spectral Radiance agree with better than 5%.
(2) Both OCO-2 and GOSAT has larger degradation in the O,A bands
(3) SCO2 deep absorption spectra need further tuning
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Retrieved parameters comparison CCO2
P P e

GOSAT NIES Level 2 with min 2

OCO-2 Level-2 lite

Basecamp

out of 4 soundings from GOSAT | Coincident Footprint average wea’Fher AeRrEXet AJAX airplane
GOSAT data Level 1 V161 (6/29 : 1481data7/1 : 353data | station

acquisitiontime | Psys | AOD | XCO> XCHg4 Psurf AOD XCO; Psurf AOT XCO; XCH4
(hPa)|(500nm)| (ppm) | (ppm) (hPa) (ppm) | (hPa) | (500nm) | (ppm) (Ppm)

2014/06/24 20:46:35(851.1| 0.035 [ 401.9 1.810 N/A N/A N/A | 851.099 | 0.0927 398.5 1.811
2014/06/25 21:18:56(844.5| 0.024 [ 402.3 1.812 N/A N/A N/A | 849.223 | 0.0756 398.7 1.808
2014/06/27 20:46:37|849.1| 0.025 [ 400.5 1.803 N/A N/A N/A | 851.711 | 0.0645 397.6 1.807
2014/06/28 21:18:54|846.0| 0.018 | 400.4 1.807 N/A N/A N/A | 851.512 | 0.0347 397.5 1.809
2015/06/29 21:17:20|853.3| 0.068 [ 406.2 1.806 861.1 0.246 401.1 | 856.889 | 0.1187 401.3 1.784
2015/07/01 20:44:54|847.3| 0.095 [ 402.7 1.799 855.6 0.122 400.0 [ 856.326 | 0.1026 401.2 1.784

2015/7/1 thin cirrus cloud, AOT 2015 is thicker. AJAX: Courtesy of L. Iraci, T. Tanaka of NASA AMES, NIES L2: T. Yokota

OCO2 L2 LITE

Footprint average(6/29:
1481data7/1:353data

AOD, NIES, CIMEL @500nm
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&) GOSAT

- ———>
Calibration Site
(RRV, Nevada)

Kiefer Land fill
(Sacramento)

Validation Site
in desert (AFRC)

Down wind

Oil Field
(Bakersfield)

Urban Validation Site L A s
(Caltech) Cattle Feedlots

(Chino)

March, 2016, Canberra

S Optimizing pointing patters Example: US west coast CE€

S

11



Toward emission inventory  CE&
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US Methane Emissions (Tg a'1)

US Anth

L,

US Estimated methane
emissions with GOSAT

I EDGARv4.2
2012 EPA Inventory
[__1This work

With GOSAT

ol i o

Oil/Gas Livestock Waste Coal

EDGARV4.2 (Model), the 2012 EPA inventory (EPA,

2014) and GOSAT (Turner et al.. 2015, ACP)

12



How to validate the flux
(emission amount)

7 Methane Sate///te F/ux Va//a'at/on

NP
'\ iR

Los Ang ele

* Airborne (AJAX - NASA Ames) and surface (AMOG BRI) data are combined to estimate methane emissions for
validation of satellite (JAXA - GOSAT) observations. Methane (CH,) legend for in sifu data on figure.
* Inset. 9-km pixel map of surface data suggests what a methane mapping satellite would see for S. California.

Courtesy of Ira Leifer
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