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stimating biases and errors of CO, from satellites and
models

Carryover funding from 4-year NASA ESDR project to
characterize satellite CO,

Goals of our project

» Apply rigorous methodology to unify space-based CO,
observations

Goals of this work

e Errors for single observation OCO-2 (v8) and ACO2-GOSAT (v7.3)
e How errors reduce with averaging
e (0OCO-2 biases

e Spatial and temporal correlation lengths of biases
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OCO-2vs. ATom
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Bottom line
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Baker averaged product
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Bias correlation lengths

TCCON Darwin Questions.: - _ _
. — : e |f a pointis biased, how likely is its

: “neighbor” biased??
; e What is the bias correlation time
E and distance?

X — OCO-2-20ave ]
| E — TCCON 3
X — 0OCO-2-20ave prior ]
N CT@TCCON ]
e , . How?

= :35833313 Stiot, sk 10, bias: -0.1 1 e Time correlation: Error vs. TCCON

N Sl CIU,OCO’)ZDML CT@TCCON, std: 0.1, bias: -0.0 i . .
7 e Distance correlation:

WW 3 e SH approximation

] e Error vs ATom

.k yearly slope (2015-2017): -0.73 ppm/ year -

2015 2016 2017
vear

Susan Kulawik 5/2018 12 |



error correlation

Bias correlation lengths
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More importantly:

e | Even though XCO, and the bias
correction term are not
correlated, they have the same
correlation scales!

e Proposal: use assimilation of bias
term to characterize flux errors
and inform the distances and
times that can be resolved

e All these parameters have

similar correlation lengths:
e albedo o2a eaod_ water

e albedo sco2 dP =
e aod total ec02_grad_del N(—\;}
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e 0CO-2 v8 looks good
e Biases and effects on flux estimates can be characterized through the bias

correction term
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