5 Years of RemoTeC Greenhouse Gas Retrieval
from GOSAT-2 with Novel Al Quality Filtering
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Applying a new Al quality filtering
approach to the RemoTeC retrieval
algorithm, we generate high quality XCH,
and XCO, data from GOSAT-2. Data
products have low biases with TCCON and
TROPOMI, and show better results than
analogous GOSAT products.

Introduction
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» Accurately measuring greenhouse gas concentrations to identify roo| I mreshala Fitering Ful Physics N
regional sources and sinks is essential for effectively monitoring and
mitigating their impact on the Earth’s changing climate.

» The Greenhouse Gases Observing Satellite-2 (GOSAT-2), launched in
2018 by JAXA, has the capability to measure total columns of CO, and
CH, at the necessary requirements for accurate emissions calculations. 40000"

« Particularly important to this are systematic biases in satellite datq, such zzzzz ///

as the change in bias over time and geolocation. 15 16 17 18 19
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TCCON validation of XCH, for available QA values.

Quality Filtering

- Central to the quality of XCO, and XCH,
datasets is the post-retrieval quality gi;;el.f_sg?(?;;g)]
flagging step.

« The classical approach is to use a set of
boundary conditions to flag bad data.
Here we use an Al implementation in
the form of a set of random forest
classifier (RFC) models, trained on data
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yield and accuracy respectively. product with TROPOMI operatiohal

»  Multiple trained models were leveraged
to define a QA value, giving the user more

flexibility to choose between higher data yield or better accuracy.

Validation and Inter-comparison TCCON validation of XCO, of GOSAT-2

compared to GOSAT

 RMSE between GOSAT-2 and TCCON is 15 ppb for XCH, and 2 ppm for XCO.,.

«  With respect to TCCON we calculate temporal and spatial biases of 0.6 ppb yr' and 4 ppb respectively for XCH,, and 0.2 ppmyr-!
and 0.5 ppm respectively for XCO,. These results are within the requirements set by Global Carbon Observing System (GCOS).

» For the same time interval, GOSAT-2 shows better results than GOSAT in terms of data yield and systematic biases with TCCON.

+  RemoTeC is also used to operationally retrieve XCH, from the TROPOspheric Monitoring Instrument (TROPOMI). Compared to
GOSAT-2, we find that XCH, from TROPOMI is in excellent agreement, with biases between -5 ppb and -2 ppb, high correlation
coefficients above 0.85, and RMSE below 17 ppb.

« We observe alarge bias in XCH, between GOSAT and GOSAT-2, of the order -15 ppb. This is consistent with the bias observed

between GOSAT and TROPOMI (Hu et al. 2018, Lorente et al. 2021), where GOSAT overestimates XCH, compared to TROPOM,|,
reinforcing the good agreement between TROPOMI and GOSAT-2.

- Evaluation of AXCH, between GOSAT-2 and TROPOMI for the different QA values of GOSAT-2 implies that the RFC quality filtering
models generalise well, as the behaviour at local scale is reproduced for the global ensemble.

«  RFC quality filtering has been successfully applied to TROPOMI with improved data yield and quality over traditional quality
filtering - see poster Recent Improvements for the Operational TROPOMI CH4 Retrieval (poster 4446 in session A.04.03)
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