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Introduction

Decon cycles (gray), references (purple), and sampled periods (orange).

The Orbiting Carbon Observatory-3 (OCO-3) instrument, operated from the International * Averaged normalized spectra from thousands of ocean soundings
Space Station, was launched on May 4%, 2019. Its primary objective is to provide high-precision were created for each ARP period with sufficient data.
estimates (< 0.25% of background values) of the column averaged dry-air mole fraction of carbon
dioxide (XCO,) and solar-induced chlorophyll fluorescence (SIF). It consists of three long slit
imaging spectrometers that provide high resolution spectra in three infrared channels centered at
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 Reference periods of low ice contamination were selected for each
decontamination cycle.
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0.765 (O, A-band), 1.61 (Weak CO,), and 2.06 um (Strong CO,). The shortest wavelength channel is * From the ratio between the average spectra of each ARP period and 094 1¢1 M2 c13 | c14

characterized by absorption lines from molecular oxygen and the other two channels show refer.ence period, we calculate the shape parameter S throughout the —, 1. e e s L

numerous carbon dioxide (CO,) absorption lines. While the Weak and Strong bands provide mission. | | Solar Day - | |

independent measurements of CO, column abundance, the oxygen A-band is used to constrain Fig.2. Temporal coverage of clear ocean

optical path length and SIF, and is also used for cloud screening. All three bands are used in the Spectral Shape Trends at Selected Samples from Ocean Observations. Curvature from SD 4569 ted) to SD 9720 (ol data (orange lines). Lamp 1 radiances

determination of aerosol optical depth. SN EY“!E%'Iﬁ‘Bl‘?Zl'I'f‘TDfF’:"‘I”f T*l"ﬁ'[’""]"?T‘Ei"?’f‘f":ﬁ”I*F:Pl'"?d E— e (blue dots) shown for reference.

OCO-3 relies on three tungsten halogen lamps for relative inflight radiometric calibration, | Il o® @0 PRI $ 100' E lgooo

which is frequently updated (every three to seven days) through the delivery of inflight gain 1.00 iliii'+©- o8 ‘H‘ oo | g N |

degradation coefficients. Throughout the mission, OCO-3 has undergone important changes in 0.98 :*::::l?:;::;'""""“ """""" il I oosf 111,

instrument response. In the A-band, these are associated with the buildup of contaminants, which <3 I el i ) -7000% | o |

are removed by periodic decontamination procedures where the focal planes are allowed to warm. o S ® Sampie 700 hm“ Ok 1l s Fg.3. Spectral shape trend in time and best fi

One way contaminant buildup affects the A-band in OCO-3 is by imparting a S-like shape to the 0.94 (filll{{lm = s:%: 1000 ‘*S[ o i b l curves (left) and resulting shape parameter as a
i i i function of spectral sample and time (right) for

spectra (something that has not been observed in OCO-2 data), which is inconsistent among A . ™ decontamination cycle 3.

observations of the different lamps and between lamps and science observations. 2000 6000 7999 Day 8000 9000 0 200 400 600 800 1000

In Build 11, we derive the spectral shape of inflight gain degradation in the A-band from

observations of clear ocean scenes, while its magnitude continues to be derived from lamps only. * We fit the data within each decontamination cycle in time, to fill gaps in data coverage. Each spectral sample of each footprint is fit independently.

 These fits were used to produce the curves on the right side panel of Fig.3, such that curvature, with respect to a reference period, can be retrieved for

Averaged Clear Ocean Spectra - Footprint 3. Curvature from Ocean and Lamp data.
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g 1.0 ™3 ﬂ ﬂ p,ﬁmﬂ, M . o * In Build 11, the spectral shape of the instrument gain degradation is given by the product of the shape parameter S, derived from ocean scenes and
3 i ,ﬂ {\ el l _ 1.05 [— — the gain degradation coefficient derived from lamp data at the reference period [1,2].
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Empirical Orthogonal Functions (EOFs) - OCO-3’s final operational retrievals include the s L 5
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decontamination event). Right: The shape parameter S, derived from ocean and lamp data. The light

. . o _ less than 1% in Version 11, where curvature related EOFs also show less footprint
gray curve is the ratio of the spectra shown on the left panel. Once it is screened to remove residual

02 FTP8 - 8904/8904 - N=1165/1165 - Mean=-0.024/-0.026 - Stddev= 1.224/1.840 - Mean(chi2)= 2.67/4.61
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where Rj refers to scene radiance at time t for a given sample j, calibrated with with pre-launch
gains only. R is the averaged radiance in the spectral window defined between j .., and .4, chosen
to be 0.7708 - 0.7710 um, to match continuum regions in Earth spectra. The subscript ref indicates

XCO, Drift — OCO-3 Version 10 retrievals showed a slow XCO, drift during OCO-3’s longest decontamination
cycle, ending on January 2021, with respect to OCO-2 retrievals, TCCON measurements, and models and

Loss of XCO2 by 1/10/2021 [ppm]
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a reference period of low contamination of the focal planes. N | required and ad-hoc correction on post processing [4,5]. On Version 11, the loss of XCO, was reduced to
T S about 1 ppm or less, as shown on Fig. 5.
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