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Objectives Background

Develop statistical methodology and efficient Single-footprint retrieval errors are often spatially
computational tools for multi-footprint joint correlated

retrievals of atmospheric and surface properties Multi-footprint strategy allows simultaneous

from remote-sensing data inference for a small area of footprints (Fig. 1).
Applicable to multiple current and future Earth

OCO-2 Small Area OCO-2 Small Area

science missions n
Trace gas retrievals from Orbiting Carbon Observatory- ™ = <
2/3 (OCO-2/3) -

Joint surface/atmosphere retrievals for Surface Biology
and Geology (SBG)

« Science objectives for these and other Earth- g fi/\ ||
observing missions focus on quantities of interest |
(QOIS) that exhibit correlation in Space and/or Figure 1: Example multi-footprint scenario for OCO-2. Left: A small portion of an

t- individual OCO-2 orbit (in green) over southern Kansas with m = 64 footprints.
Ime Right: A zoomed-in view of the locations of the nearby footprints.

Approach, Results, Significance

»  Within-footprint correlation for OCO-2/3 exhibits block structure for T I
state vector groups (Fig. 2) T

« Team enabled retrieval simulation experiments with ReFRACtor ;
retrieval software package (Fig. 3)

« Multivariate spatial factor model provides variable range of spatial i
correlation for different state vector constituents (Fig. 4) : EE R
* Retrieval simulation experiments with spatially-correlated states and . o ':-;.,;:’:Ios

forward-model discrepancy
) Result in retrieval errors with nonzero mean and modest Spatlal correlation Figure 2: Estimated within-footprint correlation structure for OCO-2 retrieved states.

« Team developed and archived notebooks documenting examples Strongest correlations (in red) in top left block correspond to the vertical profile of
atmospheric CO..
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Figure 3: Schematic diagram of simulation experiment framework for single and multi-footprint Figure 4: Spatial factor model for OCO-2/3 state vectors. A small collection of
retrievals. Collections of spatially independent or correlated states are generated and used in spatially-correlated latent factors W;each have a unique spatial correlation length.
the OCO forward model in the ReFRACtor software. Within-footprint correlations are induced through a data model for the state vector X.
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