Supplementary Materials

The Fig. S1- S5 show the validation results of the supplementary model (SR0002),
which removed the CAMS, CHLEVI variable and was used for global XCO; mapping
from 2000 to 2002.

The Table S1, Fig. S6 show the validation results of the main model (SR0320),

which used all variables and was used for global XCO2 mapping from 2003 to 2020.
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Fig. S1 The overall results of ten-fold cross validation of model SR0002.
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Fig. S2 The results of spatial expansibility validation of model SR0002.
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Fig. S3. Comparison of XCO2 from different sources between 2019 to 2020 for model
SR0002: (a) CT vs OCO-2, (b) CAMS vs OCO-2, (c) XCO2 predicted by model
SR0002 using dynamic normalization vs OCO-2, (d) XCO2 predicted by model

SR0002 without using dynamic normalization vs OCO-2.
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Fig. S5. The validation results for each TCCON station of model SR0002.



Table S1 Each result of ten-fold cross validation results for model SR0320 (R?, RMSE

and MAE).

R? RMSE (ppm) MAE (ppm)

0.974 0.551 0.380
0.974 0.544 0.379
0.973 0.551 0.381
0.974 0.549 0.378
0.973 0.558 0.386
0.973 0.551 0.379
0.973 0.556 0.383
0.975 0.544 0.378
0.973 0.557 0.383

0.974 0.552 0.383
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Fig. S6. The validation results for each TCCON station of model SR0320.



