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Table S1 Available time and spatial resolution of satellite instruments

PRI 2% GOME SCIAMACHY OoMI GOME-2(A) EMI TROPOMI

BATIN 1A 1995-2003 2002-2012 2004- 2007- 2018-2020 2018-

Nl iy
320X40 6030 24%13 8040 12X13 3.5X7(5.5)!
HEA /lem?

1. 20194E8 H 6 HX i, TROPOMI HI=Zs (A% 3. 5 X Tkm’, Z JE#&EF 3. 5X5. 5km’s

%< S2 POMINO M v2.0.1 Bl v2.1 lRAFEFHIE M IREER RE—BD

Table S2 Results of sensitivity tests (pixel information and RAA) of POMINO updates from v2.0.1 to v2.1 under

same sampling criteria
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Table S3 Results of sensitivity tests (pixel information and RAA) of POMINO updates from v2.0.1 to v2.1 under

different sampling criteria
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Fig.S1 Spatial distribution of tropospheric NO2 VCDs of POMINO v2.1 (a) and sensitivity test with pixel

information from DOMINO (b), and spatial distribution of absolute and relative difference of sensitivity test to

POMINO v2.1 (c-d) in July 2017. (e-h) are results in December 2017. All valid pixels are sampled based on cloud

radiance fractions of POMINO v2.1
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Fig.S2 Spatial distribution of tropospheric NO2 VCDs of POMINO v2.1 (a) and sensitivity test where RAA is the

complementary angle of true value (b), and spatial distribution of absolute and relative difference of sensitivity test

to POMINO v2.1 (c-d) in July 2017. (e-h) are results in December 2017. All valid pixels are sampled based on cloud

radiance fractions of POMINO v2.1
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Fig.S3 Spatial distribution of tropospheric NO2 VCDs of POMINO v2.1 (a) and sensitivity test where RAA is the

complementary angle of true value with pixel information from DOMINO (b), and spatial distribution of absolute

and relative difference of sensitivity test to POMINO v2.1 (c-d) in July 2017. (e-h) are results in December 2017.

All valid pixels are sampled based on cloud radiance fractions of POMINO v2.1
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Fig.S4 Scatterplots for level-2 tropospheric NO2 VCDs between QA4ECV and POMINO v2.1 over Beijing-Tianjin-

Hebei (first column), Yangtze River Delta (second column), Pearl River Delta (third column) and Sichuan Basin

(fourth column). The first and second row are results in July and December 2017, respectively. All valid pixels are

sampled based on cloud radiance fractions of POMINO v2.1. Each dot corresponds to a valid pixel, and its color

shows the normalized distribution probability density
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Fig.S5 Scatterplots for level-2 tropospheric NO2 VCDs between OMNO2 v4 and POMINO v2.1 over Beijing-

Tianjin-Hebei (first column), Yangtze River Delta (second column), Pearl River Delta (third column) and Sichuan

Basin (fourth column). Others are the same as fig.S4
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74 Fig.S6 Scatterplots for level-3 monthly averages of tropospheric NO2 VCDs between QA4ECV and POMINO v2.1
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over Beijing-Tianjin-Hebei (first column), Yangtze River Delta (second column), Pearl River Delta (third column)

76 and Sichuan Basin (fourth column) in December 2017. Each dot corresponds to a 0.25°X0.25° grid cell
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Fig.S7 Scatterplots for level-3 monthly averages of tropospheric NO2 VCDs between OMNO2 v4 and POMINO
v2.1 over Beijing-Tianjin-Hebei (first column), Yangtze River Delta (second column), Pearl River Delta (third

column) and Sichuan Basin (fourth column) in December 2017. Others are the same as fig.S6
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Fig.S8 Spatial distribution of cloud fraction (first row), cloud radiance fraction (second row) and cloud pressure (unit:

hPa) (third row) from POMINO v2.1 with explicit aerosol correction (first column) and sensitivity test with implicit

aerosol correction (second column), and corresponding absolute and relative difference of sensitivity test to

POMINO v2.1 (third and fourth column). All valid pixels are sampled based on cloud radiance fractions of POMINO

v2.1

BEFRAE Bt e~ Yfoxi St

(a) 1§43 9> AMF

A [
WE S e9C 0 IE UOE O5E MO UVE LVE 1E D0 15E

(b) A5 AMF

(¢) LAMF

& S92017 4 12 H 4y il 8%k CE POMINO v2.1) FlRS RS OsE A FI (a) B2 #8401 AMF,

(b) HZ=HB I AMF Fl (¢) & AMF RIZS B 4340, VARG 45 22 S RAR NS 2 57 . 45 R 3ET POMINO

V2.1 I =5 GT or Bt AT — BURHE

Fig.S9 Spatial distribution of clear-sky AMF (first row), cloudy-sky AMF (second row) and total AMF (third row)

from POMINO v2.1 with explicit aerosol correction (first column) and sensitivity test with implicit aerosol

correction (second column), and corresponding absolute and relative difference of sensitivity test to POMINO v2.1

(third and fourth column). All valid pixels are sampled based on cloud radiance fractions of POMINO v2.1
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Fig.S10 Time series of 12-month moving averages of tropospheric NO2 VCDs in Beijing-Tianjin-Hebei, Yangtze

River Delta, Pearl River Delta and Sichuan Basin 2015-2020 under same sampling (based on cloud radiance fractions

of POMINO v2.1, left column) and different sampling (based on cloud radiance fractions of each product, right

column) criteria (unit: X10'5 molec.cm?). Red, blue and green lines represent POMINO v2.1, QA4ECV and

OMNO?2 v4, respectively



