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1 Short Introduction

1.1 The list of parameters

You may want to keep the list given in table 1 at hand when viewing the results.

2 Definitions

The averages shown here are unweighed averages:

| N
Y= i;xi (1)
with N the number of observations in the dataset.
The spread of the measurements is indicated with the variance V (x), or rather the standard deviation o (x) = 1/V (x).
1 N
V() = 57 L% @

We also report the more robust statistics median, minimum, maximum, various percentiles and inter quartile range.
The median m is the value of parameter x for which half of the observations of x is smaller than m:

Paxsm)=Pezm= [ fa=3 )
with f(x) the probability density function.

The median is a special case of a percentile. Instead of %2 in equation 3, other threshold values can be used. We report
results for 1%, 5%, 10 %, 15.9 %, 25 %, 75 %, 84.1 %, 90 %, 95 % and 99 %. The inter quartile range is the difference
between the 75 % and 25 % percentiles. Similarly the minimum and maximum values correspond to the 0 % and 100 %
percentiles respectively.

For normally distributed parameters the mean and median are the same, while the u & ¢ values and the 15.9 % and
84.1 % percentiles coincide.

To get a measure for the relation of one variable x() with another x(;), we calculate the covariance matrix Cy;.

1 N

Cu = Clxqry %) = 5 2 Fo.i = %) (ki = X)) @)

i=1

Rather than a dimensionally dependent covariance, it is often easier to interpret a correlation matrix Ry;, a matrix of Pearson’s

r coefficients:
Cu Cu

- VCuCil - VV )V (x)

The diagonal elements of the covariance matrix are the variances of the elements, V(x(k)) = Cy, and obviously Ry, = 1.

Ri = R(xx),x(1)) Q)



Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™2]
nitrogendioxide tropospheric column precision [mol m2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

Table 1: Parameterlist and basic statistics for the analysis

mean =0
0.796 +0.226

(4.460418.647) x 107°
(8.37849.209) x 1076

2424122

3.564:2.09

304+1

3.92+1.16
(—2.126+5.935) x 1073
(4.83441.389) x 1073
(3.32140.000) x 106
(5.347+1.594) x 1073
(1.11740.324) x 1073
(5.28042.100) x 1073
(9.161+£9.061) x 107°

5414602
(3.95442.587) x 1074

3.6842.11

Count
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936
25179936

Mode
0.735
6.551 x107°
6.763 x 10°
1.74
2.10
304
4.22

—8.000x 10~*

3.550 x 1073
3.350 x 10~°
6.443 x 1073
1.349 x 107
6.443 x 1073
7.415%x10°°
312
5.130 x 10~*
2.10

IQR
0.260
1.003 x 107
3.866 x 107°
1.73
1.70
1.000
1.000
4773 x 1073
2.216x 1073
0.0
2.466 x 1073
4.598 x 107°
2.468 x 1073
3.486 x 10°°
220
3.273 x 1074
1.62

Median
0.740
3.490 x 10~°
6.822x 10°°
2.08
2.83
304
4.00

—1.846x 1073

4.544 x 1073
3.321 x 10°°
5.380 x 1073
1.131 x 107
5.330 x 1073
7.588 x 10~°
406
3.414 x 1074
2.94

Minimum
0.0

—1.006 x 1073

3.042 x 1079
3.518x 1073
0.303
235
3.00

—6.356 x 102

1.437x 1073
3.321 x 107°
4.374 x107°
1.589 x 1076

—9.250x 1074

4.504 x 107°
158
8.878 x 1073
1.95

Maximum
1.000
8.151 x 1073
2.235x 1072
8.25
15.3
305
9.00
5.351 x 1072
1.071x 1074
3.321 x 107°
7.076 x 10~*
2.223x 10~*
8.194 x 1073
2.235x 1072
3.496 x 10*
4373 %1073
15.6



Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™2]
nitrogendioxide tropospheric column precision [mol m2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?)
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?)
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

1%
7.000 x 1072
—3.652x 1073
3.334 % 107
0.391
1.71
303
3.00
—2.049 x 1072
2.446 x 10~
3.321 x 107
2.293 x 1073
4.852%x10°°
1.352x 107
4.706 x 10~°
229
1.188 x 1074
2.01

Table 2: Percentile ranges

5% 10 % 15.9%
0.220 0.690 0.730
—1.290x 107> —7.158 x107® —3.985x10°°
3.593 x 107¢ 3.905%x 107  4.405x10°°
0.828 1.11 1.31
1.94 2.01 2.09
304 304 304
3.00 3.00 3.00
—1.121x 1072 —8.019x 1073 —6.272x1073
3.160 x 1073 3.362 x 1073 3.474 x 1073
3321107 3.321x10°%  3.321x10°°
3.134 x 107 3.477 x 1073 3.727 x 1073
6.713x10°%  7.481x10°° 8.027 x 1076
2.747 x 1073 3.277 x 107 3.614 x 1073
4893%x107%  5.127x10°%  5517x10°°
259 279 298
1.332x 1074 1.457 x 1074 1.617 x 1074
2.07 2.13 2.21

25%
0.740
—1.032x 107
5.211%x10°°
1.54
2.23
304
3.00
—4.559 x 1073
3.636 x 10~
3.321 x 107
4.052x 107
8.715 x 107
4.000 x 1073
6.180 x 1076
323
1.943 x 1074
2.36

75 %
1.000
8.999 x 10~°
9.077 x 107©
3.27
3.93
305
4.00
2.146 x 1074
5.853 x 1073
3.321 x 107
6.518 x 107
1.331x 1073
6.468 x 107
9.666 x 107°
543
5216 x 1074
3.98

84.1%
1.000
1.275 %1073
1.096 x 1073
3.81
4.96
305
4.00
1.437%x1073
6.266 x 10
3.321 x 107
6.852x 107
1.398 x 103
6.794 x 107
1.145 % 107
630
5.969 x 10~*
5.01

90 %
1.000
1.674x 1075
1.329 %1075
4.23
6.24
305
4.00
3.206 x 1073
6.674 x 1073
3.321 %1076
7.138 x 107
1.457 %1075
7.074 x 1073
1.370 x 103
773
6.806 x 1074
6.33

95 %
1.000
2.388 x 1073
1.761 x 107
4.75
8.33
305
8.00
6.608 x 1073
7.317 x 1073
3.321 x 1076
7.563 x 103
1.553 %1073
7.543 x 1073
1.792 x 1073
1.195 x 103
8.538 x 1074
8.57

99 %
1.000
5.188 x 1073
3.342 x 107
5.64
11.9
305
8.00
1.633x 1072
8.612x 107
3.321 x 107
9.104 x 107
1.933x 107
1.014 x 10~*
3.358 x 10~
3.084 x 103
1.361 x 1073
12.3



Table 3: Parameterlist and basic statistics for the analysis for observations in the northern hemisphere

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

mean +0

0.802 £0.206

(5.690+20.610) x 10°

(8.26148.977) x 107°
2.414+1.28
3.27+1.83

304+1
3.954+1.09

(—1.814+5.268) x 1073

(5.554+1.270) x 1073
(3.32140.000) x 107°

(6.212+1.332

x 1073

(1.285+0.280) x 1073
(6.12341.962) x 1073
(9.085+-8.793) x 1076
554+588
(3.940+£2.508) x 107*
3.40+1.87

)
)
)
)

Count
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550
15413550

IQR
0.200
1.054 x 107
4.499 x 10~
1.95
1.45
1.000
1.000
4.098 x 1073
1.592 x 107
0.0
1.245%x 107
2.367 x 107°
1.333 x 1079
3.993 x 10~°
218
3.526 x 1074
1.34

Median
0.880
4.260 x 107°
6.537 x 107
1.98
2.64
304
4.00
—1.545%x 1073
5.607 x 1073
3.321 x 1076
6.318 x 1073
1.292 x 107
6.244 x 107
7.332x 10°°
438
3.476 x 1074
2.76

Minimum
0.0
—1.006 x 103
3.042 x 1076
1.935 x 1072
0.303
235
3.00
—6.356 x 1072
2.547 x 107
3.321 x 1076
1.312%x 1073
5.085x 1076
—9.229 x 10~
4.504 x 107°
161
8.878 x 1073
1.95

Maximum
1.000
1.981 x 1073
1.538 x 1073
7.77
13.9
305
9.00
5.183 x 1072
1.071 x 1074
3.321 x 1076
6.842 x 1074
2223 %1074
2.019x 1073
1.538 x 1073
3.496 x 10*
4.373x 1073
14.4

25 % percentile
0.730
1.588 x 1077
4.450 x 1076
1.47
2.12
304
3.00
—3.843x 1073
4706 x 1073
3.321 x 1076
5.625 x 1073
1.164 x 1075
5.465 x 1073
5.553 x 1076
344
1.828 x 1074
2.27

75 % percentile
0.930
1.070 x 107
8.950 x 1076
3.42
3.57
305
4.00
2.550 x 1074
6.299 x 1077
3.321 x 1076
6.870 x 107
1.400 x 10
6.798 x 1077
9.546 x 1076
562
5.354 x 1074
3.61



Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™2]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?)
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

o —

mean =0
0.785+0.254

(2.519+14.828) x 107°
(8.564+£9.560) x 107°

2.44+1.13

4.02£2.37
304+£1

3.88+£1.27

(—2.618+£6.827) x 1073
3.698 +0.566) x 107
3.321£0.000
3.980+0.835
8.527+1.822
3.950+1.551
9.28249.466) x 107°

_— =

5204622

(3.975+2.707) x 10~*

4.12+2.39

x 1076
x 1073
x 1076
x 1073

Count
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386
9766386

IQR
0.260
9.349 x 10~°
3.297 x 107
1.36
2.06
1.000
1.000
5.810x 1073
6.856 x 107°
0.0
9.159 x 10~°
1.970 x 107°
1.113x 107
3.010x 107
186
2775 %x 1074
2.04

Median
0.740
2.144 x 10°°
7.149 x 107°
2.19
3.15
304
4.00
—2.475%x 1073
3.629 x 107
3.321 x 107°
3.978 x 107
8.524 x 1076
3.949 x 107
7.883 x 107°
362
3.336 x 10~*
3.25

Minimum
0.0
—9.626 x 1074
3.478 x 107°
3.518x 1073
1.20
235
3.00
—6.342 x 1072
1.437x 107
3.321 x 10°°
4374 x10°°
1.589 x 10~°
—9.250 x 10~
4.809 x 10~°
158
9.161 x 1077
2.04

Maximum
1.000
8.151x 1073
2.235 % 1072
8.25
15.3
305
9.00
5.351 x 1072
7.303 x 1077
3.321 x 1076
7.076 x 10~*
1.485 % 10~*
8.194 x 1073
2.235% 1072
3.402 x 104
3.495x 1073
15.6

25 % percentile
0.740
—2.473x 1076
5.940 x 1079
1.67
2.47
304
3.00
—5.706 x 1073
3.392x 107
3.321 x 1076
3.526 x 107
7.547 x 107°
3.384 x 1077
6.805 % 107°
299
2.074 x 10~*
2.56

75 % percentile
1.000
6.876 x 107°
9.237 x 107
3.03
4.53
305
4.00
1.037 x 10~*
4.078 x 107>
3.321 x 107
4.442 x 1077
9.517x 107
4.498 x 1077
9.816x 107
485
4.849 x 10~*
4.60



Table 5: Parameterlist and basic statistics for the analysis for observations over water

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?]
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

mean +0

0.791£0.228

(2.993+11.778) x 10°

(7.73245.047) x 107°
2.53+1.21
3.71+2.13

304+1
3.96+1.21

(—2.165+5.842) x 1073

(4.649+1.395) x 1072
(3.32140.000) x 107°

(5.019£1.454

x 1073

(1.050+0.285) x 1073
(4.9484+1.637) x 107>
(8.528 +4.854) x 107°
518+530
(3.955+£2.542) x 1074
3.80+2.16

)
)
)
)

Count
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977
18153977

IQR
0.260
9.202x 107
3.157x 107
1.75
1.96
1.000
1.000
4.692 x 1073
2.100x 107
0.0
2.493 x 1075
4704 x 107°
2.516 x 107
2.829x 107
204
3.286 x 1074
1.91

Median
0.740
3.037x 107
6.651 x 107
2.19
2.97
304
4.00
—1.890 x 1073
4224 %107
3.321 x 1076
4.662 x 1077
9.978 x 107
4.710 x 107
7.434 % 1076
401
3.386 x 1074
3.07

Minimum
0.0
—5.870x 10~
3.119x 1076
3.385x 1072
0.332
235
3.00
—6.342 x 1072
1.437 x 107
3.321 x 1076
6.820 x 1076
2.181x 1076
—5.037 x 1074
4.556 x 107°
158
9.470 x 107
1.99

Maximum
1.000
1.095 x 1073
4.308 x 104
8.25
15.1
305
9.00
5.351 x 1072
1.066 x 10~4
3.321 x 1076
4.306 x 10~*
1.059 x 104
1.139 x 1073
4.308 x 104
3.496 x 10*
4373 %1073
15.6

25 % percentile
0.740
—1.525%x10°°
5.269 x 1076
1.66
2.28
304
3.00
—4.543 x 1073
3.552x 1079
3.321 x 1076
3.857 x 1073
8.284 x 107
3.798 x 1073
6.228 x 1076
324
1.978 x 1074
2.37

75 % percentile
1.000
7.678 x 1076
8.426 x 1076
3.40
4.24
305
4.00
1.482 x 1074
5.652x 1077
3.321 x 1076
6.351 x 1073
1.299 x 10
6.314 x 107
9.057 x 10~¢
528
5.264 x 1074
4.28



Table 6: Parameterlist and basic statistics for the analysis for observations over land

Variable

qa value [1]

nitrogendioxide tropospheric column [mol m™2]
nitrogendioxide tropospheric column precision [mol m™2]
air mass factor troposphere [1]

air mass factor total [1]

number of spectral points in retrieval [1]

number of iterations [1]

wavelength calibration offset [nm]

nitrogendioxide stratospheric column [mol/m?)
nitrogendioxide stratospheric column precision [mol/m?]
nitrogendioxide total column [mol/m?]

nitrogendioxide total column precision [mol/m?]
nitrogendioxide summed total column [mol/m?]
nitrogendioxide summed total column precision [mol/m?]
chi square [1]

root mean square error of fit [1]

air mass factor stratosphere [1]

mean =0
0.834+£0.204

(9.930+£26.768) x 10~°
(1.019+1.203) x 1073

2.00£1.16

2.97+£1.80
304+£1

3.87+£1.04

(—1.94746.442) x 1073
(5.116 4 1.242) x 1073
3.321+0.000) x 1076
6.088+1.639) x 107>
1.27540.352) x 1073
6.109+£2.638) x 1073
1.090 £ 1.186) x 107>

608 +813

(3.579+2.619) x 10~*

3.15+1.80

Count
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344
4703344

IQR
0.260
1.475x 107
5.342 x 107
1.21
0.951
1.000
1.000
5.009 x 1073
1.918 x 107
0.0
1.658 x 107
3.053 x 107
1.690 x 107
4.945 % 10~°
248
3.078 x 1074
0.933

Median
0.880
6.505 x 107°
8.047 x 1076
1.65
2.46
304
4.00
—1.617x 1073
5.195x 107
3.321 x 107°
6.105x 1073
1.256 x 1073
6.060 x 107
8.705 x 1076
401
3.012x 10~
2.62

Minimum
0.0
—9.626 x 1074
3.042x 107°
1.946 x 102
0.312
235
3.00
—6.324 x 1072
1.451x 107
3.321 x 10°°
4374 x10°°
1.589 x 10~°
—9.250 x 10~
4504 x 107
161
8.878 x 107
1.95

Maximum
1.000
1.329 x 103
1.171 x 1073
7.45
15.3
305
9.00
5.207 x 1072
1.069 x 10~*
3.321 x 1076
6.842 x 10~*
2.223x107*
1.367 x 1073
1.171 x 1073
3.354 x 104
4.292 x 1073
15.5

25 % percentile
0.740
1.043 x 107°
5.819x 1076
1.27
2.09
304
3.00
—4.525%x 1073
4.048 x 1077
3.321 x 1076
5.140 x 107
1.093 x 10
5.086 x 107
6.700 x 10~°
316
1.593 x 10~*
2.28

75 % percentile
1.000
1.579 x 107
1.116 x 1073
2.48
3.04
305
4.00
4.840 x 10~*
5.965 % 1073
3.321 x 107
6.798 x 107
1.398 x 103
6.777 x 107
1.165x 1073
564
4.671 x 10~*
3.21



9[3ue Yuaz Suimarp

1.000
8.551 x 1073
—6.022x 1073
—3.209 x 1073
2.230 x 1072
7.255 x 1072
0.155
—0.278
—1.284x 1072
—6.778 x 1074
—2.918 x 1072
—1.134x 1072
2.029 x 1072
9.402 x 1073
0.166
0.166

S[3ue yruoz re[og

8.551x 1073
1.000
—8.313x 1072
—0.377
—5.206 x 1072
0.758
0.789
—4.821 x 1072
0.283
—5.512x 1072
—0.125
—0.147
—4.638 x 1072
—0.152
0.688
0.774

opmne|

—6.022 x 1073
—8.313x 1072
1.000
7.169 x 1073
—6.779 x 1072
0.138
—0.127
7.179 x 1072
0.830
0.768
0.723
0.555
—5.829x 1072
3.262 x 1072
9.671 x 1072
—0.123

uwn[od [eanJaA surydsodon TN

—3.209 x 1073
—0.377
7.169 x 1073
1.000
0.248
—0.359
—0.437
0.145
—0.192
0.304
0.330
0.761
0.248
4.404 x 1072
—0.373
—0.422

uorstoad uwnjod [eontaa sudydsodon TON

2.230 x 1072
—5.206 x 1072
—6.779 x 1072
0.248
1.000
—0.280
7.095 x 1072
—2.362x 1073
—4.891 x 1072
0.165
0.195
0.188
1.000
3.403 x 102
0.116
0.120

J1000) sseutre ouaydsodor],

7.255 x 1072
0.758
0.138
—0.359

—0.280
1.000
0.730

—5.139 x 1072
0.377
1.565 x 1072
—4.667 x 1072
—6.925x 1072
—0.268
—8.728 x 1072
0.657
0.694

Table 7: Correlation matrix

I0}J0BJ SSEULITE [2)0],

0.155
0.789
—0.127
—0.437
7.095 x 1072
0.730
1.000
—0.105
0.208
—0.109
—0.167
—0.250
6.945x 1072
—0.166
0.819
0.996

JOSJJO UOTBIGI[ED ISUI[IABA

—0.278
—4.821 x 1072
7.179 x 1072
0.145
—2.362x 1073
—5.139x 1072
—0.105
1.000
5.180 x 102
0.157
0.160
0.163
—1.861 x 1073
0.123
—3.935x 1072
—0.108

uwn[od N [eanJeA sueydsoeng

—1.284 x 1072
0.283
0.830
—0.192

—4.891x 1072
0.377
0.208

5.180 x 1072
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NO: tropospheric vertical column precision
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Figure 1: Map of correlation graph for 2024-05-02 to 2024-05-03.
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Figure 2: Map of correlation matrix for 2024-05-02 to 2024-05-03.
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4 Input data monitoring

processing status
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Figure 4: Input data per granule
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S Warnings and errors

Fraction of total pixels
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Figure 5: Fraction of pixels with specific warnings and errors during processing
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6 World maps

2024-05-02

107° 10> 104
NO: tropospheric vertical column [mol m=2]

Figure 6: Map of “NO, tropospheric vertical column” for 2024-05-02 to 2024-05-03
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Figure 7: Map of “Stratospheric vertical NO, column” for 2024-05-02 to 2024-05-03
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Figure 8: Map of “Total vertical NO, column” for 2024-05-02 to 2024-05-03
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Figure 9: Map of “Summed vertical NO; column” for 2024-05-02 to 2024-05-03
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Figure 10: Map of the number of observations for 2024-05-02 to 2024-05-03
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7 Zonal average
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Figure 11: Zonal average of “QA value” for 2024-05-02 to 2024-05-03.
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Figure 12: Zonal average of “NO, tropospheric vertical column” for 2024-05-02 to 2024-05-03.
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Figure 13: Zonal average of “NO, tropospheric vertical column precision” for 2024-05-02 to 2024-05-03.
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Figure 14: Zonal average of “Tropospheric airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 15: Zonal average of “Total airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 16: Zonal average of “Number of spectral points in retrieval” for 2024-05-02 to 2024-05-03.
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Figure 17: Zonal average of “Number of iterations” for 2024-05-02 to 2024-05-03.
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Figure 18: Zonal average of “Wavelength calibration offset” for 2024-05-02 to 2024-05-03.
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Figure 19: Zonal average of “Stratospheric vertical NO, column” for 2024-05-02 to 2024-05-03.
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Figure 20: Zonal average of “Stratospheric vertical NO, column precision” for 2024-05-02 to 2024-05-03.
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Figure 21: Zonal average of “Total vertical NO, column” for 2024-05-02 to 2024-05-03.
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Figure 22: Zonal average of “Total vertical NO, column precision” for 2024-05-02 to 2024-05-03.
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Figure 23: Zonal average of “Summed vertical NO, column” for 2024-05-02 to 2024-05-03.
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Figure 24: Zonal average of “Summed vertical NO; column precision” for 2024-05-02 to 2024-05-03.
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Figure 25: Zonal average of “y>” for 2024-05-02 to 2024-05-03.
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Figure 26: Zonal average of “RMS” for 2024-05-02 to 2024-05-03.
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Figure 27: Zonal average of “Stratospheric airmass factor” for 2024-05-02 to 2024-05-03.
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8 Histograms

The definitions of the parameters given in this section can be found in section 2.
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Figure 28: Histogram of “QA value” for 2024-05-02 to 2024-05-03
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Figure 29: Histogram of “NO; tropospheric vertical column” for 2024-05-02 to 2024-05-03
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Figure 30: Histogram of “NO; tropospheric vertical column precision” for 2024-05-02 to 2024-05-03
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Figure 31: Histogram of “Tropospheric airmass factor” for 2024-05-02 to 2024-05-03
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Figure 32: Histogram of “Total airmass factor” for 2024-05-02 to 2024-05-03
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Figure 33: Histogram of “Number of spectral points in retrieval” for 2024-05-02 to 2024-05-03
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Figure 34: Histogram of “Number of iterations” for 2024-05-02 to 2024-05-03

43




Observation density

Number of observations

¥ Mean A Median - § - Standard deviation 4= Inter quartile range

120 A

100 ~

80 A

60

40 -+

20 4

T T T
-0.08 -0.06 —-0.04 -0.02 0.00 0.02 0.04 0.06 0.08
1o6 2024-05-02

T T I ! T T
—0.08 —0.06 —0.04 —-0.02 0.00 0.02 0.04 0.06 0.08
Wavelength calibration offset [nm]

Figure 35: Histogram of “Wavelength calibration offset” for 2024-05-02 to 2024-05-03
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Figure 36: Histogram of “Stratospheric vertical NO; column” for 2024-05-02 to 2024-05-03
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¥ Mean A Median - § - Standard deviation 4= Inter quartile range
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Figure 37: Histogram of “Stratospheric vertical NO; column precision” for 2024-05-02 to 2024-05-03
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Figure 38: Histogram of “Total vertical NO, column” for 2024-05-02 to 2024-05-03
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Figure 39: Histogram of “Total vertical NO, column precision” for 2024-05-02 to 2024-05-03
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Figure 40: Histogram of “Summed vertical NO;, column” for 2024-05-02 to 2024-05-03
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Figure 41: Histogram of “Summed vertical NO, column precision” for 2024-05-02 to 2024-05-03
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Figure 42: Histogram of “x2” for 2024-05-02 to 2024-05-03
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9 Along track statistics

The TROPOMI instrument uses different binned detector rows for different viewing directions. In this section statistics are
presented for each of the binned rows in the instrument.
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Figure 45: Along track statistics of “QA value” for 2024-05-02 to 2024-05-03
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Figure 46: Along track statistics of “NO; tropospheric vertical column” for 2024-05-02 to 2024-05-03

55



1-99% - 595% -—— 10-90% === 25-75% — Median

L,
A, AnfiWi J\u NP
Py

: e v A 1 A r! 'I:
\-»\’r‘u."_ .“\rn-'f L AT, “‘\.\\h“ / v
Y

\ i
'\t\\\"f\';w;—\ ol

NO: tropospheric vertical column precision [mol m—2]

T T T T T T T
50 100 150 200 250 300 350 400
Binned row index

Figure 47: Along track statistics of “NO; tropospheric vertical column precision” for 2024-05-02 to 2024-05-03
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Figure 48: Along track statistics of “Tropospheric airmass factor” for 2024-05-02 to 2024-05-03
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Figure 49: Along track statistics of “Total airmass factor” for 2024-05-02 to 2024-05-03

58



1-99% - 595% -—— 10-90% === 25-75% — Median

305.0

304.5

304.0

303.5

303.0

Number of spectral points in retrieval

302.5 A

302.0 A

T T T T T T T
50 100 150 200 250 300 350 400
Binned row index

Figure 50: Along track statistics of “Number of spectral points in retrieval” for 2024-05-02 to 2024-05-03
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Figure 51: Along track statistics of “Number of iterations” for 2024-05-02 to 2024-05-03
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Figure 52: Along track statistics of “Wavelength calibration offset” for 2024-05-02 to 2024-05-03
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Figure 53: Along track statistics of “Stratospheric vertical NO; column” for 2024-05-02 to 2024-05-03

62



1-99% 5-95% -—— 10-90% === 25-75% — Median

3.50 A

3.45 A

3.40 A

3.35 A

3.30 A

3.25 A

Stratospheric vertical NOz column precision [mol/m?]

3.20 A

3.15 A

T T T T T T T
50 100 150 200 250 300 350 400
Binned row index

Figure 54: Along track statistics of “Stratospheric vertical NO, column precision” for 2024-05-02 to 2024-05-03

63



Total vertical NOz column [mol/m?]

1-99% 5-95% -—— 10-90% === 25-75% — Median

10~ 1 Abang,

e “1\.\:"\ Ad v e
pos e - i L PP ﬂﬁmﬂ”\,v,ﬂ v "v\\‘\
dony S0, AN pre
et

e
\,_,\mfl\’\»‘_\ o
el

6x 107>

4% 1075

3x 1073

2% 10771

T T T T T T T
50 100 150 200 250 300 350 400
Binned row index

Figure 55: Along track statistics of “Total vertical NO, column” for 2024-05-02 to 2024-05-03
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Figure 56: Along track statistics of “Total vertical NO, column precision” for 2024-05-02 to 2024-05-03
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Figure 57: Along track statistics of “Summed vertical NO, column” for 2024-05-02 to 2024-05-03
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Figure 58: Along track statistics of “Summed vertical NO, column precision” for 2024-05-02 to 2024-05-03
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Figure 59: Along track statistics of “x2” for 2024-05-02 to 2024-05-03
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Figure 60: Along track statistics of “RMS” for 2024-05-02 to 2024-05-03
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Figure 61: Along track statistics of “Stratospheric airmass factor” for 2024-05-02 to 2024-05-03
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10 Coincidence density
To investigate the relation between parameters scatter density plots are produced. These include some ‘hidden’ parame-

ters, latitude and the solar- and viewing geometries, in addition to all configured parameters. All combinations of pairs of
parameters are included once, in one direction alone.
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Figure 62: Scatter density plot of “Total airmass factor” against “Stratospheric airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 63: Scatter density plot of “Total airmass factor” against “x2” for 2024-05-02 to 2024-05-03.
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Figure 64: Scatter density plot of “Total airmass factor” against “Stratospheric vertical NO, column” for 2024-05-02 to
2024-05-03.

73



2024-05-02 <105

2.00

1.75

1.50

1.25

1.00

0.75

Number of observations

0.50

Summed vertical NO2 column [mol/m?]

0.25

0.00
0 2 4 6 8 10 12

Total airmass factor

2024-05-02

10°

104

10°

102

Number of observations

10!

Summed vertical NO2 column [mol/m?]

100
0 2 4 6 8 10 12

Total airmass factor

Figure 65: Scatter density plot of “Total airmass factor” against “Summed vertical NO, column” for 2024-05-02 to 2024-
05-03.
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Figure 66: Scatter density plot of “Total airmass factor” against “Summed vertical NO, column precision” for 2024-05-02
to 2024-05-03.
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Figure 67: Scatter density plot of “Total airmass factor” against “Total vertical NO, column” for 2024-05-02 to 2024-05-03.
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Figure 68: Scatter density plot of “Total airmass factor” against “Total vertical NO, column precision” for 2024-05-02 to
2024-05-03.
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Figure 69: Scatter density plot of “Total airmass factor” against “RMS” for 2024-05-02 to 2024-05-03.
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Figure 70: Scatter density plot of “Total airmass factor” against “Wavelength calibration offset” for 2024-05-02 to 2024-05-
03.
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Figure 71: Scatter density plot of “Tropospheric airmass factor” against “Stratospheric airmass factor” for 2024-05-02 to
2024-05-03.
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Figure 72: Scatter density plot of “Tropospheric airmass factor” against “Total airmass factor” for 2024-05-02 to 2024-05-
03.
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Figure 73: Scatter density plot of “Tropospheric airmass factor” against “y>” for 2024-05-02 to 2024-05-03.
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Figure 74: Scatter density plot of “Tropospheric airmass factor” against “Stratospheric vertical NO, column” for 2024-05-02
to 2024-05-03.
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Figure 75: Scatter density plot of “Tropospheric airmass factor” against “Summed vertical NO, column” for 2024-05-02 to
2024-05-03.

84



2024-05-02 5
0.00010 *x10

3.0

2.5
0.00008

2.0

0.00006 A

0.00004 -

= -
o u
Number of observations

Summed vertical NO2 column precision [mol/m?]

0.00002 -
0.5
T T T T T 0.0
0 2 4 6 8 10 12
Tropospheric airmass factor
2024-05-02
0.00010
~ 1 5
E 0
©
£ 0.00008
S I 104
0 a
o S
a ©
< 0.00006 - b
30
5 10° 4
o o
() Y—
~ o
o “
Z 0.00004 3
— 102
© €
R =]
= =
o
>
E 0.00002 - 101
€
3
0
T T T T T 100

0 2 4 6 8 10 12
Tropospheric airmass factor

Figure 76: Scatter density plot of “Tropospheric airmass factor” against “Summed vertical NO, column precision” for 2024-
05-02 to 2024-05-03.
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Figure 77: Scatter density plot of “Tropospheric airmass factor” against “Total vertical NO, column” for 2024-05-02 to
2024-05-03.
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Figure 78: Scatter density plot of “Tropospheric airmass factor” against “Total vertical NO, column precision” for 2024-05-
02 to 2024-05-03.
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Figure 79: Scatter density plot of “Tropospheric airmass factor” against “RMS” for 2024-05-02 to 2024-05-03.
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Figure 80: Scatter density plot of “Tropospheric airmass factor” against “Wavelength calibration offset” for 2024-05-02 to
2024-05-03.
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Figure 81: Scatter density plot of “y>” against “Stratospheric airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 82: Scatter density plot of “y>” against “RMS” for 2024-05-02 to 2024-05-03.
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Figure 83: Scatter density plot of “Latitude” against “Stratospheric airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 84: Scatter density plot of “Latitude” against “Total airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 85: Scatter density plot of “Latitude” against “Tropospheric airmass factor” for 2024-05-02 to 2024-05-03.
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Figure 86: Scatter density plot of “Latitude” against “y>” for 2024-05-02 to 2024-05-03.
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Figure 87: Scatter density plot of “Latitude” against “Stratospheric vertical NO, column” for 2024-05-02 to 2024-05-03.
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Figure 88: Scatter density plot of “Latitude” against “Summed vertical NO; column” for 2024-05-02 to 2024-05-03.
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Figure 89: Scatter density plot of “Latitude” against “Summed vertical NO, column precision” for 2024-05-02 to 2024-05-
03.
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