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Introduction: "Watching the Earth Breathe”

 Orbiting Carbon
Observatory 2
measures O, and CO,
from low Earth orbit
using a 3-channel
Imaging grating 408
spectrometer with a
common telescope

« Science requires
retrieved column- A .
average dry air CO, WS v oA
mole fraction to have R
precision better than B oS
packgiound
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Outline: Weak CO, may be 5 % too bright

* Ruled Ouit:
» Relative inflight radiometric calibration using lamp, Sun, and Moon

Independent Line of Evidence # 1: | T :

 Vicarious calibration at Railroad Valley, NV x T NG T )
* 44 good targets Jul 2015— May 2024 ' o
Independent Line of Evidence # 2:

« Simultaneous nadir overpasses with OCO-3
» Active Aug 2019 to Nov 2023, stored now, Jul 2024 reinstall

Independent” Line of Evidence # 3: (magnitude motivated by 1 & 2)
» Cloud microphysical property retrievals

Limited Information:
 Preflight calibration (doi.org/10.1109/TGRS 2016.2634023) & link to early mission
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Relative Solar Trend, All Channels
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WCOZ2 trend since Aug 2014 very stable

Early rapid decrease
Y

WCO2 Corrected for lllumination/Viewing Geometry & Icing
lul-.ﬂ L | | | | | | | | |

Suggests solar trend dominated by diffuser aging

1.7 £ 0.2 % offset
for off-pointing
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Railroad Valley, NV Vicarious Calibration

* Version 10 data up to 9/03/21 shared here 9/12/22

* Version 11 reprocessing in progress, better performance over a
range of view zenith angles, similar magnitudes so far

 Field campaign with MISR and GOSAT teams starts tomorrow!

Intercept
106.5*1.1%
Slope
-0.33+£0.24 % / yr 42 soundings < 1 km
Residual from field site
35 0/0 rms Years Since 6-Aug-2014
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OCO-3 SNO Histograms (2 km, 600 s)
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Cloud Retrievals: R vs. 4

New Results

Cal-Alg Collaboration!

Past Results
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* Biasin 0CO-2 LUT
retrieval intercomparison

» Motivated by:

2
wn

@ 1.6 um
=

* More clearly shows the
relative bias

» Together suggesting 0CO-2
radiance is about 5% too high

» Scale all L1B WCO2 radiance
by x 0.95, then rerun the
LUT retrievals

» Now, the WC02 & 5C02
retrievals are well matched
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* The comparison to MODIS
suggests the 02A-5C02
results are more accurate,
and the WCO2 results are
biased
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Minor Impact at Level 2: 0.1 £ 0.18 ppm

* Retrieval is somewhat insensitive to spectrally flat scaling that
does not change the relative depth of absorption features

e Information from 3 bands is used to constrain aerosols

Difference
Black = All Data Mean diff = 0.103

Diff std. dev. = 0.179
Blue = Water
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Conclusion

* “Once is Happenstance, Twice is Coincidence,
the Third Time is Enemy Action” e
« Goldfinger by |. Fleming

* Preflight radiometry claimed 3.2 % precision
(k = 2) but still could have had bias

* Worth return to preflight & early mission lamps?
* V12 internal delivery of new calibration: soon
* V12 public release of science results: not soon
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