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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
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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 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 1: Parameterlist and basic statistics for the analysis

mean +0
0.821+0.258
0.134+0.022
(3.803+4.803) x 1073
0.510+0.292
(3.994+5.169) x 1073
3.05+0.29
(1.5424+1.997) x 1073
(—1.35943.441) x 1073
(1.08043.704) x 10~*
3.84+1.84
235412
2.114+0.73

Count
23196462
23196462
23196462
23196462
23196462
23196462
23196462
23196462
23196462
23196462
23196462
23196462

Mode
0.905
0.112
2.025x 1073
0.275
1.995 x 1073
3.00
8.100 x 10~*
—2.100x 1073
1.000 x 10~4
2.25
230
2.14

IQR
0.200
3.374 x 1072
1.087 x 1073
0.296
1.168 x 1073
0.0
4.524 x 1074
2.490 x 1073
3.155x 1074
1.87
16.6
0.0

Median
0.900
0.128

2.242x 1073
0.404
2.311x 1073
3.00
8.926x 10~
—1.788 x 1073
1.224 x 1074
3.18
232
2.00

Minimum
0.0
9.312x 1072
8.019x 10°*
0.206
7.989 x 10~*
2.00
3.107x 1074
—4.681 x 1072
—2.482x 1072
2.00
61.9
1.000

Maximum
1.000
0.391

6.984 x 1072
1.88
9.480 x 102
15.0
3.623 x 102
5.428 x 1072
1.773 x 1072
12.6
385
15.0



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 2:

1% 5% 10 %
0.0 0.0 0.450
0.104 0.109 0.111
1.446 x 1073 1.623 x 1073 1.728 x 1073
0.239 0.253 0.266
1.466 x 103 1.653 x 1073 1.764 x 103
2.00 3.00 3.00
5.656x 107%  6376x107*  6.804x 10~*
—1.011x1072 —5.631x1073 —4.216x1073
—1.245% 1073 —=3.713x107% —2.074x10~*
2.17 2.22 2.29
207 216 222
1.000 1.000 2.00

Percentile ranges

15.9% 25%
0.640 0.800
0.113 0.117

1.816 x 1073 1.928 x 1073
0.279 0.306
1.857 x 1073 1.975 x 1073
3.00 3.00
7.164 x 1074 7.625 x 10~

—3.489%x 1073 —2.877x1073

—1.206x107% —3.564x 107>
2.38 2.53

225 228
2.00 2.00

75 % 84.1% 90 %
1.000 1.000 1.000
0.151 0.157 0.161

3.015x 1073 42241073 6.952x 1073
0.601 0.758 0.950

3.143x 1073 4.463x1073 7.385x 1073
3.00 3.00 3.00

1.215%x 1073 1.723x 1073 2.852x 1073

—3.869x107* 7.842x107* 2212x1073

2799 x 1074 3.631x107% 4.444x 1074
4.40 5.53 6.72
244 248 250
2.00 2.00 3.00

95 %
1.000
0.173

1.363 x 1072
1.18

1.455 x 1072
4.00

5.618 x 1073

4742 % 1073

5.740 x 10~
8.09

253
3.00

99 %
1.000
0.206

2.717 x 1072
1.53

2.916 x 102
4.00

1.127 x 1072

1.096 x 102

1.017 x 1073
9.94

263
5.00



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 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
0.776 0.303
0.1344+0.029

(4.985+6.320) x 1073

0.574+0.354

(5.250+£6.789) x 1073

3.09+0.39

(2.028 £2.623) x 1073
(—5.328+£39.714) x 1074
(1.120+4.344) x 1074

4.22+£1.92
227+10
2.22+0.94

Count
9291861
9291861
9291861
9291861
9291861
9291861
9291861
9291861
9291861
9291861
9291861
9291861

IQR
0.230
3.599 x 1072
2.048 x 1073
0.427
2.198 x 1073
0.0
8.488 x 1074
3.030 x 1073
3.669 x 1074
241
10.0
0.0

Median
0.900
0.125

2.530 x 1073
0.429
2.614x 1073
3.00
1.010 x 1073
—1.145x 1073
1.171 x 10~
3.49
228
2.00

Minimum
0.0
9.438 x 1072
8.384 x 1074
0.220
8.587 x 1074
2.00
3.271x 1074
—4.179 x 1072
—1.407 x 1072
2.09
109
1.000

Maximum
1.000
0.391

6.984 x 1072
1.88
9.480 x 1072
15.0
3.623 x 1072
4.454 x 1072
1.773 x 1072
11.8
320
15.0

25 % percentile
0.770
0.112

2.053 x 1073
0.306
2.106 x 1073
3.00
8.130 x 1074

—2.373x 1073

—6.173 x 1075
2.75

222
2.00

75 % percentile
1.000
0.148

4.101 x 1073
0.733
4303 x 1073
3.00
1.662 x 1073
6.564 x 10~4
3.052 x 1074
5.17
232
2.00



Table 4:
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
0.8514+0.218
0.1344+0.017

(3.013+£3.200) x 1073

0.46740.232

(3.154+£3.466) x 1073

3.02+0.20

(1.218+1.338) x 1073
(—1.91142.908) x 1073
(1.054+3.207) x 1074

3.59+1.74
240+10
2.03+0.53

Count
13904601
13904601
13904601
13904601
13904601
13904601
13904601
13904601
13904601
13904601
13904601
13904601

IQR
0.1000
3.076 x 1072
7.363 x 10~*
0.235
7.931 x 10~*
0.0
3.074 x 1074
2.042x 1073
2.873x 1074
1.54
16.9
0.0

Median
0.900
0.130

2.126 x 1073
0.393
2.188 x 1073
3.00
8.453 x 1074
—2.128 x 1073
1.252x 10~
2.98
239
2.00

Minimum
0.0
9.312x 1072
8.019x 1074
0.206
7.989 x 10~*
2.00
3.107 x 1074
—4.681 x 1072
—2.482 x 1072
2.00
61.9
1.000

Parameterlist and basic statistics for the analysis for observations in the southern hemisphere

Maximum
1.000
0.272

4.418 x 1072
1.64
4726 x 1072
11.0
1.820 x 102
5.428 x 1072
1.667 x 102
12.6
385
13.0

25 % percentile
0.900
0.121

1.875x 1073
0.305
1.920 x 1073
3.00
7.410 x 10~*

—3.080 x 1073

—2.018x 1073
2.42

231
2.00

75 % percentile
1.000
0.151

2.611x 1073
0.540
2.713x 1073
3.00
1.048 x 1073
—1.038 x 1073
2.671 x 10~*
3.96
248
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]

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

mean 0
0.8694-0.220
0.13240.020

(3.139+£3.828) x 1073
0.44140.244
(3.270+£4.102) x 1073
3.034+0.24
(1.263+1.584) x 1073
(—1.503+£3.242) x 1073
(9.360+32.975) x 107>
3.37+1.61
23349
2.05+0.58

Count
14205610
14205610
14205610
14205610
14205610
14205610
14205610
14205610
14205610
14205610
14205610
14205610

IQR
0.1000
2.924 x 1072
6.552x 1074
0.172
6.878 x 1074
0.0
2.661 x 1074
2.446 x 1073
2911 x 1074
1.05
10.5
0.0

Median
0.900
0.128

2.086 x 1073
0.359
2.140 x 1073
3.00
8.265 x 1074
—1.724x 1073
1.036 x 10~
2.81
232
2.00

Minimum
0.0
9.429 x 1072
8.019x 1074
0.217
7.989 x 10~*
2.00
3.107 x 1074
—4.179 x 1072
—2.482 x 1072
2.05
181
1.000

Maximum
1.000
0.292

5.380 x 1072
1.79
5.945 x 1072
11.0
2.284 x 1072
5.428 x 1072
8.090 x 103
12.6
385
15.0

25 % percentile
0.900
0.116

1.851 x 1073
0.291
1.894 x 1073
3.00
7.308 x 10~*

—2.876 x 1073

—4.110 x 1073
2.43

228
2.00

75 % percentile
1.000
0.146

2.507 x 1073
0.463
2.581 x 1073
3.00
9.969 x 10~*
—4.301 x 1074
2.500 x 10~*
3.48
238
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 m—2]

ozone slant column precision [mol m
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]

_2]

mean 0
0.7454+0.287
0.1374+0.024

(4.699+5.661) x 1073

0.615+0.314

(4.97746.107) x 1073

3.08+0.34

(1.9234+2.359) x 1073
(—1.312+£3.578) x 1073
(1.312+4.187) x 10~

4.59+£1.92
239+ 14
2.16+0.86

Count
7266249
7266249
7266249
7266249
7266249
7266249
7266249
7266249
7266249
7266249
7266249
7266249

IQR
0.260
3.602 x 1072
1.784 x 103
0.349
1.937 x 1073
0.0
7.482 x 1074
2.296 x 1073
3.421x 10~*
2.35
21.5
0.0

Median
0.900
0.131

2.655x 1073
0.546
2.775 x 1073
3.00
1.073x 1073
—2.065x 1073
1.626 x 10~*
4.10
245
2.00

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

Minimum
0.0
9.511 x 1072
9.115x 10~*
0.206
9.135x 107*
2.00
3.483 x 1074
—4.681 x 1072
—1.721 x 1072
2.00
61.9
1.000

Maximum
1.000
0.391

5.862 x 1072
1.88
6.242 x 1072
8.00
2.403 x 1072
4234 x 1072
1.773 x 1072
11.8
323
15.0

25 % percentile
0.640
0.118

2.167 x 1073
0.386
2.245 x 1073
3.00
8.677 x 10~*
—2.942 x 1073
—1.609 x 1073
3.22
228
2.00

75 % percentile
0.900
0.154

3.951 x 1073
0.736
4.182x 1073
3.00
1.616 x 1073
—6.465 x 10~*
3.260 x 10~4
5.57
250
2.00



3 Granule outlines

g

Figure 1: Outline of the granules.



4 Input data monitoring

processing status
Status BG
Status L2 AUXDEM
Status L2 CLOUD
Status MET 2D
Status NISE
reference spectrum
processing mode Near-realtime
algorithm version UPAS-03-DOAS_CAL-5.1.0

orbit p2189 42190 42191 42192 42193 42194 42195 42196 42197 42198 42199 42200 42201 42202

processor version 02.08.00
product version 2.1
revision f48363655ac2cef3e8b6cdcb518637812bd14f10
initialization (s) D L) [ °®
N, Fn sm Ko oy Ny T M e 2 s
processing (s) [ « “. .éf. \P. & &, .Vb -~ N, W% W af
e ® o o o .. ® b o ®° o .- a '0 o ° o - S .0 ® o o a o
timeperpixel.“ ot ar e A &, ™., .“o LA &, .“ W W
a © o o o..' ..........'...'.........
o time per pixel ™% - az 2 o & N, .%b o &N W .w “. &,
(] o o [J (]

AUX BGO3 2025-12-01

L1B IR UVN

02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

2025-12-04

Figure 2: Input data per granule



S Warnings and errors
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6 World maps

2025-12-04
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Figure 4: Map of “Oj3 vertical column” for 2025-12-04 to 2025-12-05

11



2025-12-04

i e i i o i e —— ] T M e i im0

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014
Os vertical column precision [mol m—2]

Figure 5: Map of “O3 vertical column precision” for 2025-12-04 to 2025-12-05
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Figure 6: Map of “Oj3 slant column” for 2025-12-04 to 2025-12-05
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Figure 7: Map of “Oj3 slant column precision” for 2025-12-04 to 2025-12-05
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Figure 8: Map of “Number of iterations for slant column retrieval” for 2025-12-04 to 2025-12-05
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2025-12-04
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Figure 9: Map of “Fitting RMS” for 2025-12-04 to 2025-12-05
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Figure 10: Map of “DOAS fit wavelength shift” for 2025-12-04 to 2025-12-05
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Figure 11: Map of “DOAS fit wavelength squeeze” for 2025-12-04 to 2025-12-05



2025-12-04
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Figure 12: Map of “Airmass factor” for 2025-12-04 to 2025-12-05
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Figure 13: Map of “Effective temperature” for 2025-12-04 to 2025-12-05
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Figure 14: Map of “Number of iterations for vertical column retrieval” for 2025-12-04 to 2025-12-05
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Figure 15: Map of the number of observations for 2025-12-04 to 2025-12-05
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7 Zonal average
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Figure 16: Zonal average of “QA value” for 2025-12-04 to 2025-12-05.
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Figure 17: Zonal average of “O3 vertical column” for 2025-12-04 to 2025-12-05.
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Figure 18: Zonal average of “Os3 vertical column precision” for 2025-12-04 to 2025-12-05.
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Figure 19: Zonal average of “Oj3 slant column” for 2025-12-04 to 2025-12-05.
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Figure 20: Zonal average of “Oj3 slant column precision” for 2025-12-04 to 2025-12-05.
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Figure 21: Zonal average of “Number of iterations for slant column retrieval” for 2025-12-04 to 2025-12-05.
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Figure 22: Zonal average of “Fitting RMS” for 2025-12-04 to 2025-12-05.
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Figure 23: Zonal average of “DOAS fit wavelength shift” for 2025-12-04 to 2025-12-05.
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Figure 24: Zonal average of “DOAS fit wavelength squeeze” for 2025-12-04 to 2025-12-05.
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Figure 25: Zonal average of “Airmass factor” for 2025-12-04 to 2025-12-05.
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Figure 26: Zonal average of “Effective temperature” for 2025-12-04 to 2025-12-05.
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Figure 27: Zonal average of “Number of iterations for vertical column retrieval” for 2025-12-04 to 2025-12-05.
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8 Histograms

The definitions of the parameters given in this section can be found in section 2.

Observation density
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Figure 28: Histogram of “QA value” for 2025-12-04 to 2025-12-05
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Figure 31: Histogram of “O3 slant column” for 2025-12-04 to 2025-12-05
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Figure 34: Histogram of “Fitting RMS” for 2025-12-04 to 2025-12-05
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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 2025-12-04 to 2025-12-05
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Figure 41: Along track statistics of “O3 vertical column” for 2025-12-04 to 2025-12-05
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Figure 42: Along track statistics of “O3 vertical column precision” for 2025-12-04 to 2025-12-05
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Figure 43: Along track statistics of “O3 slant column” for 2025-12-04 to 2025-12-05
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Figure 44: Along track statistics of “O3 slant column precision” for 2025-12-04 to 2025-12-05
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Figure 45: Along track statistics of “Number of iterations for slant column retrieval” for 2025-12-04 to 2025-12-05
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Figure 46: Along track statistics of “Fitting RMS” for 2025-12-04 to 2025-12-05
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Figure 47: Along track statistics of “DOAS fit wavelength shift” for 2025-12-04 to 2025-12-05
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DOAS fit wavelength squeeze
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Figure 48: Along track statistics of “DOAS fit wavelength squeeze” for 2025-12-04 to 2025-12-05
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Airmass factor
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Figure 49: Along track statistics of “Airmass factor” for 2025-12-04 to 2025-12-05

56




Effective temperature [K]

1-99% 5-95% -—— 10-90% === 23-75% — Median

270
ﬁ

’l
’* gﬁﬁhﬂw

Ly fi | ,
260 :‘w

250

240

230

220

210 A

200 A

50 100 150 200 250 300 350 400
Binned row index

Figure 50: Along track statistics of “Effective temperature” for 2025-12-04 to 2025-12-05

57




1-99% - 5-95% -—— 10-90% === 23-75% — Median

Number of iterations for vertical column retrieval

50 100 150 200 250 300 350 400
Binned row index

Figure 51: Along track statistics of “Number of iterations for vertical column retrieval” for 2025-12-04 to 2025-12-05
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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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