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Table S1. Spatial correlation coefficients and slopes between OMI GEMS and OMI QA4ECYV. Left
values are statistics in Fig. 10, and right values are statistics of OMI GEMS using O3 datasets used in
QA4ECY and considering non-linear O3 absorption effects.

. OMI GEMS vs. OMI QA4ECV
Statistics
Mar. Jun. Sep. Dec.
R 0.76 / 0.75 0.66/0.70 0.64/0.67 0.52/0.54

Slope 0.92/1.02 0.76 /0.82 0.85/0.91 0.79/0.84




Table S2. Relative differences between OMI GEMS HCHO slant columns and OMI QA4ECYV slant columns
in four regions. Left values are relative differences in Table 3 and right values are relative differences of
OMI GEMS using Os datasets used in QA4ECYV and considering non-linear Qs absorption effects.

) OMI GEMS vs. OMI QA4ECV
Region
Mar. Jun. Sep. Dec.
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(95°-110°E, 0°-7°N) R v T T
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Figure S1. Simulated HCHO vertical column densities in GEMS background area (dashed lines) and
OMI background area (solid lines) (top), and absolute differences between the two (bottom).
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Figure S2. This is the same display as Fig.10 except that OMI GEMS products are retrieved using the

4™ order polynomials instead of the 3" order polynomials in default fitting options.
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Figure S3. Monthly variations of HCHO VCDs from MAX-DOAS (black) and OMI at OHP, Bremen,
and Xianghe. Blue indicates OMHCHO, red indicates QA4ECY, and green indicates GEMS.



