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TCCON Data Coincident Criteria

Total Carbon Column Observing Network (TCCON) retrievals are used as the truth proxy.
* Eureka (eu), East Trout Lake (et), Park Falls (pa), Sodanklya (so), Ny Alesund (sp), Biatystok (bi), Rikubetsu (rj), and
Bremen (br)
Filtering TCCON Data:
* Flag=0
e XHF <= 150 ppt (Avoid polar vortex)
e XCO <= 125 ppb (Avoid biomass burning)
Filtering OCO-2 data:
* Using all data (nadir and glint)
* Measurement type = land
Coincident Criteria:
* Distance <= 150 km
* T700 hpa diff <= 2K
* Time diff <=2 hrs (Avoid diurnal cycle)
Bias calculation is OCO-2 minus TCCON.
* Take different ak into account
* Take different apriori account
The data is split into training, testing and validation randomly.
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Training the Neural Network

= This is 3-layer NN with multiple neurons - Input Hidden Output
= |nput layer () are the values of the features.

= Feature values have been standardize z; = ﬁ to take into account

l
units. Q

= Each input is connected to each neuron.
= Hidden layer (N) is the calculation done by each neuron.

= Each neuron is connected to the output.
= Qutput (Y) is the output value.

=  Qutput values range between 0.0 to 1.0

" |fY<=0.1the retrieval is “good” and if Y > 0.1 the retrieval is “bad” —
= Train the NN by assigning OCO-2 data as “good” or “bad” based on bias with 3000 - —

TCCON. All data in between the red lines is assigned “good” while the rest is é\ o

Ilbad” .
= Used the Train and Test data set to train the NN.
= Used the Validation data set to assess the NN filter.
= Park Falls data is only in the Validation data set.
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Validating the Neural Network — Bias

= Figure shows the seasonal bias at each i) 0.5 i b) 2.0 -

TCCON site. S oo S Y T I
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retrievals. < _10d 0.0 -
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both filters the NN filter shows a lower 3 025 e o
bias compared to the B10 qa filter. < 0001 — ]| -0.5-
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Validating the Neural Network — Precision

= Figure is the same as the previous
slide except it shows the precision.

" |n most cases the precision between
the two filters are within ~0.3 ppm.

= The NN filter improves the precision at
all sites in summer, except at Biatystok
(where the precision is the same).
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Validating the Neural Network — Throughput

_ _ _ a), 5000 -
= Figure is the same as the previous S
slides except it shows the throughput. E 000
" |n most cases of spring, fall and winter @ 000
the throughput is greater with the NN § 2000
filter compared to the B10 qa filter. 3 1%
* The throughput has decreased with Q) 5003_
the NN filter in summer but this S
results in improved bias and precision § 0
at the TCCON sites. 2
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