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OSSE and the case of a “Pertect” Satellite...

In an OSSE we use a simulation as Nature (a.k.a Nature Run)
This Nature has altered emissions (e.g. Sea Salt Emissions x 0.5)
Aerosol Optical Depth (AOD)

Data assimilation estimates these emissions using = angstrom Exponent (AE)
Single Scattering Albedo (SSA)

Benefits
1. Ground Truth is known= Complete Evaluation
2. Can replicate any satellite observation capabilities.
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Emission Estimation under an OSSE...
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The role of Meteorology...
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Data assimilation is able to correct biases originating from emissions.
Although, as expected, it 1s not able to correct biases originating from other factors, in this case meteorology.

Outside ot an OSSE framework these biases cannot be quantitied and we have to be aware that are there!
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The role of Prior Correction...

Prior Correction 1s just a method to improve data assimilation results.
Instead of setting prior emissions equal to Control,
we adjust them based on the emissions estimated (analysis) the previous day.

as in AOD and SSA (not shown)




Conclusions

- Developed a prior correction method which improves data assimilation emission estimation.

Future Work

- Emission estimation using past (POLDER) and future (SPEXone, HARP-2 & OCI) observation capabilities.
« Sensitivity studies on Nature Run complexity (e.g. different emission inventories and schemes)

« Sensitivity studies on data assimilation temporal cycles.
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