Evaluation of OCO-2 and OCO-3 version 10 XCO,

Spectroscopy

Agrosol prior source
CO; prior source

Solar continuum model
Digital elevation model
and land water mask
Ocean surface model

Land surface model

Meteorology prior source

(A) OCO-2, DJF 2019-2020

M=6,7M {551  u=-0.03 [bkn

a=1. 62 (hind

Thomas E. Taylor (

ACOS vB/v9

ABSCO v5.0
MERRA monthly

climatology
TCCON ggg2014

ATLAS 3 SOLSPEC
NASA SRTM v3

Cox&Munk + per-band
Lambertian component

BRDF

GEOS FP-IT Cartesian

Seasonal relative bias correction (annual median subtracted)

(B) OCO-2, MAM 2020

ACOS vIOD

ABSCO v5.1

GEOSS FP-IT with
tghtened prior uncertainty
TCCON geg2020

SOLAR-ISS
N/IC

o U

tommy.tavlor

(C) 0CO-2, JJA 2020

-

N=8.1M (55) p=-0.22 ibin)

(E) OCO-3, DJF 2019-2020

e i

M=3.58 {55] u=-0.5E (bim)

RBC (ppm)

e 59 | i) N=B TM (55

a0 14 thind

N=6.1F (55) u=-0.43 [bin)

N="7.8M (55) u=0.05 (bin)

- —

2 el -1 0

e g

1 2 =2 -1

RBC (ppm)

No fundamental changes were made to

the v10 OCO quality filtering and bias

Fruth Metric

correction procedure [O’Dell, AMT,
2018].

Magnitude of the relative bias correction
is of same order (+/- 2 ppm) for both
sensors, but with seasonally dependent
behaviors driven partly by differences in
sampling.

The sensors exhibit comparable scatter
in XCOz against 3 truth metrics, and
show improvement with QF and BC
applied.
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v10 data volumes and XCO,

Significant updates to the
ACOS v10 algorithm from
v&/v9 include spectroscopy,
aerosol and COz2 priors, and
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solar continuum model.
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Both OCO-2 and OCO-3
records have been
reprocessed with v10.
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The data are available on the

NASA GES DISC.
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L2FP updates and data sets > EEEE——— > > | >
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. The polar orbit vs precessing orbit determine vastly different sampling patterns for OCO-2 (A) and OCO-
3 (E). The L2FP prefiltering patterns, i.e., sounding selection, are similar (B and F), as are the patterns of
good quality soundings (C) and (G), although differences exist due to filtering choices. The final density
of good XCOz retrievals are qualitatively similar for the overlapping latitude space (D and H).
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of dXCO:2 (median subtracted), which vary by
season and viewing mode. (right)
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. A set of closely collocated soundings (25

km radius, +/- 4 h) were i1dentified to
allow direct comparison between the two
SENsors.

. Examples of global collocations on a
single day (above), and details of a single
overpass (right).

. Early in the development of OCO-3 v10, a diverging time trend against OCO-2 v10 XCO:z was noted (A).
. As OCO-2 1s considered the more mature instrument, especially in regard to radiometric calibration, the

working hypothesis was that there was an unidentified calibration error in OCO-3 v10 L1b.
. It was found that the divergence in dXCO2z was highly correlated with the WCO2 spectral band Zero-

Level-Offset, derived from sub-daily on-board calibration measurements (B, C, D).

. Z1L.O increases with time in between instrument decontamination cycles (vertical green/red bars), which
are used to remove ice from the detectors, as with OCO-2 [Crisp, AMT, 2017].

. A correction was made to the OCO-3 v10 XCO: to mitigate the diverging time trend (E).

. OCO-3 L2Lite files were regenerated and delivered to the NASA GES DISC in spring 2022 as v10.4.
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