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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]

ozone total vertical column [mol m~2]
ozone total vertical column precision [mol m—2]
ozone slant column density [mol m~2]
ozone slant column precision [mol m~2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

Table 1: Parameterlist and basic statistics for the analysis

mean +0
0.838+0.251
0.1364+0.014
(3.666 +£4.039) x 1073
0.489 +0.250
(3.825+£4.312) x 1073
3.0240.28
(1.47741.665) x 1073
(—6.498 +34.239) x 1074
(5.355+£39.117) x 1073
3.6941.79
235+ 14
2.1240.62

Count
23440179
23440179
23440179
23440179
23440179
23440179
23440179
23440179
23440179
23440179
23440179
23440179

Mode
0.995
0.137
2.025x 1073
0.265
2.065 x 1073
3.00
8.100 x 10~*
—9.000 x 10~*
1.000 x 10~
2.15
231
2.14

IQR
0.130
2.098 x 1072
1.172x 1073
0.256
1.250 x 103
0.0
4838 x 1074
2.592x 1073
3.209 x 10~
1.75
14.7
0.0

Median
0.900
0.135

2.291 x 1073
0.398
2.353x 1073
3.00
9.086 x 1074
—8.642x 107*
7.233x 107
3.06
234
2.00

Minimum
0.0
1.285x 1073
8.194 x 10~*
4.682x 1073
8.201 x 10~*
2.00
3.107 x 10~*
—8.275x 1072
—4.245x 1072
1.27
—4.310x 10*
1.000

Maximum
1.000
0.322
0.133

1.75
0.117
14.0
4.476 x 1072
4274 x 1072
2.310x 1072
11.9
360
15.0



Variable

qa value [1]

ozone total vertical column [mol m~2]
ozone total vertical column precision [mol m2]
ozone slant column density [mol m~2]
ozone slant column precision [mol m2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

1%

0.0
0.111
1.477 x 1073
0.250
1.496 x 1073
2.00
5.773 x 1074
—1.024x 1072
—1.400 x 103
2.08
210
1.000

5%
5.000 x 1072
0.115
1.655x 1073
0.261
1.683 x 1073
3.00
6.496 x 10~*
—5.453x 1073
—4.644 x 10~
2.14
218
1.000

Table 2: Percentile ranges

10% 15.9% 25% 75% 84.1%
0.480 0.670 0.870 1.000 1.000
0.118 0.121 0.125 0.146 0.151
1.761 x 103 1.850 x 1073 1.964x 1073 3.135x 1073 4.329x 1073
0.272 0.286 0.312 0.568 0.717
1.794 x 1073 1.887x 1073 2.006x 1073  3.256x 1073 4.550x 103
3.00 3.00 3.00 3.00 3.00

6.924 x 1074 7.283 x 1074 7.745x107%  1.258x 1073 1.758 x 1073
—3.814%x 1073 —2.877x1073 —2.067x1073 5253x107* 1.615x1073
—2718x107* —1.765x107* —8.738x 10> 2335x10°* 3.213x10°*

2.21 2.29 2.44 4.18 5.21
224 227 229 244 246
2.00 2.00 2.00 2.00 2.00

90 %
1.000
0.154
6.756 x 1073
0.879
7.134 x 1073
3.00
2.755 x 1073
2.908 x 1073
4.080 x 104
6.37
248
3.00

95 %
1.000
0.159
1.233x 1072
1.07
1.306 x 1072
3.00
5.043x 1073
5.100 x 1073
5.440 x 1074
7.94
250
3.00

99 %
1.000
0.171
2.309 x 1072
1.29
2.455 %1072
4.00
9.487 x 1073
1.042 x 1072
9.518x 1074
9.72
259
4.00



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

Variable

qa value [1]

ozone total vertical column [mol m~2]
ozone total vertical column precision [mol m~2]
ozone slant column density [mol m~2]
ozone slant column precision [mol m2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean +o
0.842+0.246
0.138 £0.012

(3.49543.880) x 1073

0.473+£0.241

(3.6414+4.139) x 1073

3.01£0.29

(1.406+1.599) x 1073
(—4.310+34.835) x 107*
(1.691 +39.358) x 107>

3.52£1.75
240£8
2.14+£0.64

Count
15601933
15601933
15601933
15601933
15601933
15601933
15601933
15601933
15601933
15601933
15601933
15601933

IQR
0.1000
1.814 x 1072
9.862 x 1074
0.220
1.050 x 1073
0.0
4.067 x 1074
2.507 x 1073
3.010 x 10~
1.60
13.1
0.0

Median
0.900
0.137

2.198 x 1073
0.390
2.251x1073
3.00
8.691 x 10~*
—6.567 x 1074
4.899 x 107
2.86
240
2.00

Minimum
0.0
0.104
8.194x 10~*
0.152
8.201 x 10~*
2.00
3.107 x 1074
—7.288 x 1072
—1.320x 1072
1.27
188
1.000

Maximum
1.000
0.322

4.431 x 1072
1.64
4.662 x 1072
10.00
1.795 x 1072
4274 x 1072
7.679 x 1073
11.9
303
13.0

25 % percentile
0.900
0.129

1.915x 1073
0.310
1.953 x 1073
3.00
7.536 x 1074

—1.786 x 1073

—1.049 x 1074
2.33

233
2.00

75 % percentile
1.000
0.147

2.901 x 1073
0.530
3.002x 1073
3.00
1.160 x 1073
7.210x 1074
1.961 x 1074
3.93
246
2.00



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

Variable

qa value [1]

ozone total vertical column [mol m—2]
ozone total vertical column precision [mol m2]
ozone slant column density [mol m—2]
ozone slant column precision [mol m—2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean =0
0.83040.260
0.131+0.016

(4.006+4.318) x 1073

0.5204+0.265

(4.192+4.615) x 1073

3.03+£0.25

(1.61941.782) x 1073
(—1.085+3.258) x 1073
(1.26543.758) x 1074

4.02£1.82
226+ 17
2.09+£0.56

Count
7838246
7838246
7838246
7838246
7838246
7838246
7838246
7838246
7838246
7838246
7838246
7838246

IQR
0.190
2.424 x 1072
1.435x 1073
0.328
1.535% 1073
0.0
5.928 x 10~*
2.582x 1073
3.592 x 10~
1.91
8.87
0.0

Median
0.900
0.127

2.517x 1073
0.419
2.597 x 1073
3.00
1.003x 1073
—1.309x 1073
1.285x 1074
3.39
228
2.00

Minimum
0.0
1.285x 1073
8.950 x 1074
4.682 %1073
9.024 x 10~*
2.00
3.509 x 1074
—8.275x 1072
—4.245 x 1072
2.13
—4.310 x 104
1.000

Maximum
1.000
0.260
0.133

1.75
0.117
14.0
4.476 x 1072
4.095 x 1072
2310 x 1072
11.5
360
15.0

25 % percentile
0.810
0.118

2.099 x 1073
0.316
2.155% 1073
3.00
8.321 x 10~*

—2.543x 1073

—4.640 x 1072
2.72

223
2.00

75 % percentile
1.000
0.142

3.535x 1073
0.644
3.690 x 1073
3.00
1.425x 1073
3.867 x 107
3.128 x 10~*
4.63
231
2.00



Variable

qa value [1]

ozone total vertical column [mol m~2]
ozone total vertical column precision [mol m2]
ozone slant column density [mol m2]
ozone slant column precision [mol m2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

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

mean +£0
0.846+0.235
0.135+0.015
(3.523+£3.839) x 1073
0.489+0.243
(3.679+4.097) x 1073
3.014+0.26
(1.421+£1.583) x 1073
(—7.542+£30.481) x 1074
(8.008 +£35.318) x 1073
3.71+1.70
234415
2.08+0.57

Count
15447440
15447440
15447440
15447440
15447440
15447440
15447440
15447440
15447440
15447440
15447440
15447440

IQR
0.1000
2.196 x 1072
1.153 x 1073
0.260
1.238 x 1073
0.0
4787 x 1074
2.483 x 1073
3.135x 1074
1.74
14.7
0.0

Median
0.900
0.134

2.284 %1073
0.409
2.354 % 1073
3.00
9.088 x 1074
—8.979x 1074
8.676 x 102
3.17
232
2.00

Minimum
0.0
1.285x 1073
8.194x 10~*
4.682 %1073
8.201 x 10~
2.00
3.107x 107*
—8.275x 1072
—4.245 x 1072
1.92
—4.310x 10*
1.000

Maximum
1.000
0.260
0.133

1.75
0.117
14.0
4.476 x 1072
4264 x 1072
2310 x 1072
11.9
360
15.0

25 % percentile
0.900
0.123

1.957 x 1073
0.314
2.002 x 1073
3.00
7.729 x 1074
—2.100 x 1073
—6.686 x 1073
2.50
228
2.00

75 % percentile
1.000
0.145

3.110x 1073
0.574
3.241 x 1073
3.00
1.252x 1073
3.826 x 1074
2.466 x 1074
4.24
242
2.00



Variable

qa value [1]

ozone total vertical column [mol m—2]
ozone total vertical column precision [mol m—2]
ozone slant column density [mol m2]
ozone slant column precision [mol m—2]
number of iterations slant column [1]
root mean square slant column fit [1]
fitted radiance shift [nm]

fitted radiance squeeze [1]

ozone total air mass factor [1]

ozone effective temperature [K]

number of iterations vertical column [1]

mean 0
0.8504+0.252
0.1354+0.012

(3.492+3.847) x 1073

0.448 +0.243

(3.624+£4.107) x 1073

3.03+0.28

(1.400+1.586) x 1072
(—6.134+40.965) x 1074
(1.724 +£40.651) x 107>

3.39+1.80
237+9
2.18+0.64

Count
5139665
5139665
5139665
5139665
5139665
5139665
5139665
5139665
5139665
5139665
5139665
5139665

IQR
0.1000
1.829 x 1072
8.866 x 1074
0.180
9.250 x 10~*
0.0
3.581 x 1074
2.624 x 1073
3.201 x 1074
1.17
12.2
0.0

Median
0.900
0.133

2.233x 1073
0.353
2.277 x 1073
3.00
8.795 x 1074
—9.015x 10~*
4.677 x 1073
2.68
236
2.00

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

Minimum
0.0
8.889 x 1072
9.533 x 1074
0.152
9.501 x 10~*
2.00
3.627 x 1074
—7.288 x 1072
—2.110x 1072
1.27
80.3
1.000

Maximum
1.000
0.278

4.060 x 102
1.56
4.359 x 1072
9.00
1.678 x 1072
4.274 x 1072
6.737 x 1073
11.7
308
9.00

25 % percentile
0.900
0.125

1.947 x 1073
0.294
1.981 x 1073
3.00
7.646 x 10~*

—2.026 x 1073

—1.162x 1074
2.30

231
2.00

75 % percentile
1.000
0.144

2.834 x 1073
0.474
2.906 x 1073
3.00
1.123 x 1073
5.977 x 10~4
2.040 x 10~*
3.47
243
2.00



3 Granule outlines
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Figure 1: Outline of the granules.



4 Input data monitoring

processing status I I I
Status BG I I I
Status L2 CLOUD I I I
Status MET 2D I I I
Status NISE I I I
reference spectrum
processing mode Near-realtime

algorithm version UPAS-03-DOAS_CAL-5.1.0

orbit 40018 40019 40020 40021 40022 40023 40024 40025 40026 40027 40028 40029 40030
processor version 02.07.01
product version 2.1

revision €296a96546bc7c¢1017f866c079193cdd4a57be3c

[ ‘ ‘
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Figure 2: Input data per granule



5 Warnings and errors
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Figure 3: Fraction of pixels with specific warnings and errors during processing
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6 World maps
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Figure 4: Map of “Oj3 vertical column” for 2025-07-04 to 2025-07-05
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Figure 5: Map of “O3 vertical column precision” for 2025-07-04 to 2025-07-05
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Figure 6: Map of “Oj3 slant column” for 2025-07-04 to 2025-07-05
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Figure 7: Map of “Oj3 slant column precision” for 2025-07-04 to 2025-07-05
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Figure 8: Map of “Number of iterations for slant column retrieval” for 2025-07-04 to 2025-07-05
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2025-07-04
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Figure 9: Map of “Fitting RMS” for 2025-07-04 to 2025-07-05
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Figure 10: Map of “DOAS fit wavelength shift” for 2025-07-04 to 2025-07-05
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Figure 11: Map of “DOAS fit wavelength squeeze” for 2025-07-04 to 2025-07-05
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Figure 12: Map of “Airmass factor” for 2025-07-04 to 2025-07-05
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Figure 13: Map of “Effective temperature” for 2025-07-04 to 2025-07-05
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Figure 14: Map of “Number of iterations for vertical column retrieval” for 2025-07-04 to 2025-07-05
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Figure 15: Map of the number of observations for 2025-07-04 to 2025-07-05
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7 Zonal average
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Figure 16: Zonal average of “QA value” for 2025-07-04 to 2025-07-05.
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Figure 17: Zonal average of “O3 vertical column” for 2025-07-04 to 2025-07-05.
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Figure 18: Zonal average of “Os3 vertical column precision” for 2025-07-04 to 2025-07-05.
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Figure 19: Zonal average of “Oj3 slant column” for 2025-07-04 to 2025-07-05.
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Figure 20: Zonal average of “Os3 slant column precision” for 2025-07-04 to 2025-07-05.
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Figure 21: Zonal average of “Number of iterations for slant column retrieval” for 2025-07-04 to 2025-07-05.
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Figure 22: Zonal average of “Fitting RMS” for 2025-07-04 to 2025-07-05.
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Figure 23: Zonal average of “DOAS fit wavelength shift” for 2025-07-04 to 2025-07-05.

30




Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

_80 4

— all
— land
— sea

—0.0004

—0.0003

—0.0002 -0.0001 0.0000
DOAS fit wavelength squeeze

0.0001

0.0002 0.0003

Figure 24: Zonal average of “DOAS fit wavelength squeeze” for 2025-07-04 to 2025-07-05.
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Figure 25: Zonal average of “Airmass factor” for 2025-07-04 to 2025-07-05.
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Figure 26: Zonal average of “Effective temperature” for 2025-07-04 to 2025-07-05.
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Figure 27: Zonal average of “Number of iterations for vertical column retrieval” for 2025-07-04 to 2025-07-05.
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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 2025-07-04 to 2025-07-05
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Figure 29: Histogram of “Oj3 vertical column” for 2025-07-04 to 2025-07-05
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39



¥  Mean A Median -+ Standard deviation ~§- Inter quartile range

oy
=]
1

N
L
1

g
=]
1

1.5 1

1.0 A

Observation density

0.5 A1

0.0 . p— i — .

0 1 2 3 4 5 6
le7 2025-07-04

2.0 1

1.5

1.0 1

0.5 A1

Number of observations

0.0 . — v, . .
0 1 2 3 4 5 6

Number of iterations for slant column retrieval

Figure 33: Histogram of “Number of iterations for slant column retrieval” for 2025-07-04 to 2025-07-05
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Figure 36: Histogram of “DOAS fit wavelength squeeze” for 2025-07-04 to 2025-07-05
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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 40: Along track statistics of “QA value” for 2025-07-04 to 2025-07-05
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Figure 41: Along track statistics of “O3 vertical column” for 2025-07-04 to 2025-07-05
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Figure 42: Along track statistics of “O3 vertical column precision” for 2025-07-04 to 2025-07-05
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Figure 43: Along track statistics of “O3 slant column” for 2025-07-04 to 2025-07-05
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Figure 44: Along track statistics of “O3 slant column precision” for 2025-07-04 to 2025-07-05

51



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

4.00

3.75

3.50

3.25

3.00

2.75 -

2.50 A

Number of iterations for slant column retrieval

2.25 -

2004

50 100 150 200 250 300 350 400
Binned row index

Figure 45: Along track statistics of “Number of iterations for slant column retrieval” for 2025-07-04 to 2025-07-05
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Figure 46: Along track statistics of “Fitting RMS” for 2025-07-04 to 2025-07-05
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Figure 47: Along track statistics of “DOAS fit wavelength shift” for 2025-07-04 to 2025-07-05
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DOAS fit wavelength squeeze
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Figure 48: Along track statistics of “DOAS fit wavelength squeeze” for 2025-07-04 to 2025-07-05
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Figure 49: Along track statistics of “Airmass factor” for 2025-07-04 to 2025-07-05
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Figure 50: Along track statistics of “Effective temperature” for 2025-07-04 to 2025-07-05
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Figure 51: Along track statistics of “Number of iterations for vertical column retrieval” for 2025-07-04 to 2025-07-05
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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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