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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;.
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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]
root mean square slant column fit [1]

ozone effective temperature [K]

ozone ghost column [mol m—2]

number of iterations vertical column [1]

Table 1: Parameterlist and basic statistics for the analysis

mean =0
0.849+0.205
0.13440.019
(7.355+3.613) x 10~
(1.2354+0.742) x 1073
23247
(1.2254+1.828) x 1073
3.6140.66

Count
25721075
25721075
25721075
25721075
25721075
25721075
25721075

Mode
0.905
0.125
5.500x 10~
8.700 x 10~*
230
5.000 x 1072
4.05

IQR
0.200
2.238 x 1072
2.609 x 10~
4.583 x 1074
8.64
1.637 x 1073
1.000

Median
0.900
0.129

6.633x 10~

1.016 x 1073
232

4308 x 10~
4.00

Minimum
0.0
5.483 x 1072
2.722 x 10~*
3.933 x 10~*
32.5
—3.160 x 1072
1.000

Maximum
1.000
0.261

8.138 x 1073
0.476
385
6.480 x 1072
6.00



Table 2: Percentile ranges

Variable 1% 5% 10 % 15.9 % 25% 75 % 84.1% 90 % 95% 99 %

qa value [1] 0.120 0.310 0.600 0.650 0.800 1.000 1.000 1.000 1.000 1.000
ozone total vertical column [mol m~—2] 0.109 0.113 0.115 0.118 0.121 0.143 0.149 0.155 0.178 0.197
ozone total vertical column precision [mol m 2] | 3919x107% 4.453x107% 4.769x107% 5.030x107* 5.429x10~* 8.038x10°% 8578x107* 9.676x10~* 1.290x 1073 2.406 x 1073
root mean square slant column fit [1] 6.363x107%  7.162x107* 7.626x107* 8.020x10™* 8.542x107* 1.312x1073 1.544x1073 1.880x 1073 2.595x 1073 4.484x 1073
ozone effective temperature [K] 208 219 225 227 229 237 240 241 242 244
ozone ghost column [mol m~2] 0.0 0.0 0.0 0.0 2.537x 1077 1.637x 1073 2.705x 1073 3.748x 1073 5.312x1073 7.921x 1073
number of iterations vertical column [1] 2.00 3.00 3.00 3.00 3.00 4.00 4.00 4.00 5.00 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 m2]
root mean square slant column fit [1]

ozone effective temperature [K]

ozone ghost column [mol m2]

number of iterations vertical column [1]

mean +0
0.852+0.220
0.13740.027
(8.676 £4.715) x 1074
(1.36440.861) x 10~3
227+7
(1.706 £2.273) x 1073
3.70+0.72

Count
9644380
9644380
9644380
9644380
9644380
9644380
9644380

IQR Median Minimum Maximum
0.120 0.900 0.0 1.000
3.726 x 1072 0.125 9.150 x 102 0.240
2.538x 1074 7.622x107* 2.924x10~* 8.138x 1073
5848 x 107* 1.084x 1073 4.168x10~* 0.428
5.96 229 107 284
2499 x 1073 6.946 x 10~* 0.0 6.480 x 1072
1.000 4.00 1.000 6.00

25 % percentile
0.880
0.116

6.376 x 1074
8.870 x 1074
225
1.011x 1073
3.00

75 % percentile
1.000
0.153

8.914x 10~*

1.472 x 1073
231

2.509 x 1073
4.00



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]
root mean square slant column fit [1]

ozone effective temperature [K]

ozone ghost column [mol m2]

number of iterations vertical column [1]

mean +0
0.846+0.196
0.132+0.011
(6.563+£2.425) x 1074
(1.157+£0.649) x 10~3
23545
(9.370+14.237) x 10~*
3.56+0.62

Count
16076695
16076695
16076695
16076695
16076695
16076695
16076695

IQR
0.200
1.716 x 1072
2219%x 1074
3.940 x 10~
8.65
1.204 x 1073
1.000

Median
0.900
0.130

6.076 x 1074
9.848 x 10~
235
3.307x 1074
4.00

Minimum
0.0
5.483 x 1072
2.722x 1074
3.933 x 10~
32.5
—3.160 x 107
1.000

Maximum
1.000
0.261

4.230x 1073
0.476
385
4.928 x 1072
6.00

25 % percentile
0.800
0.124

5.145x 1074
8.379 x 10~
231
1.849 x 1077
3.00

75 % percentile
1.000
0.141

7.364 x 1074
1.232x 1073
240
1.205 % 1073
4.00



Variable

qa value [1]

ozone total vertical column [mol m—2]

ozone total vertical column precision [mol m~2]
root mean square slant column fit [1]

ozone effective temperature [K]

ozone ghost column [mol m~2]

number of iterations vertical column [1]

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

mean 0
0.88940.180
0.13240.019

(7.20543.090) x 1074
(1.124+0.684) x 1073
23246
(1.384+1.898) x 1072
3.484+0.64

Count
16583103
16583103
16583103
16583103
16583103
16583103
16583103

IQR
0.1000
2.065 x 1072
2.351 x 1074
3.126 x 10~
5.67
1.758 x 1073
1.000

Median
0.900
0.127

6.692 x 10~*
9.324 x 1074
232
5.952 x 10~
3.00

Minimum
0.0
6.124 x 1072
2722 x 10~*
3.933x 1074
40.1
—3.160 x 107
1.000

Maximum
1.000
0.261

7.063 x 1073
0.476
377
4.928 x 1072
6.00

25 % percentile
0.900
0.119

5571 x 1074
8.194 x 10~
229
1.327 x 1074
3.00

75 % percentile
1.000
0.140

7.923 x 1074
1.132x 1073
235
1.891 x 1073
4.00



Variable

qa value [1]

ozone total vertical column [mol m~2]

ozone total vertical column precision [mol m—2]
root mean square slant column fit [1]

ozone effective temperature [K]

ozone ghost column [mol m~2]

number of iterations vertical column [1]

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

mean +0
0.78140.212
0.13740.017
(7.1994+3.786) x 104
(1.382+£0.714) x 1073
234+8
(7.2434+14.304) x 1074
3.854+0.62

Count
7837897
7837897
7837897
7837897
7837897
7837897
7837897

IQR
0.300
2.044 x 1072
2.996 x 10~*
4741 x 10~
12.6
7.526 x 10~
1.000

Median
0.900
0.135

6.162x 10~

1.214x 1073
237

2.125% 1073
4.00

Minimum
0.0
5.483 x 1072
2.885x 10~
3.948 x 10~*
32.5
0.0
1.000

Maximum
1.000
0.247

7.845 % 1073
0.428
385
1.464 x 1072
6.00

25 % percentile
0.600
0.125

5.108 x 10~
1.008 x 103
228
0.0
3.00

75 % percentile
0.900
0.145

8.104 x 10~
1.482 %1073
241
7.526 x 1074
4.00



Table 7: Correlation matrix

= g c 9 9 o 9
z = g S S & e
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1.000 3216 x 1073 9.145x10°° 3.837x1073 —0.113 —1481x10"2 0.116
3.216 x 1073 1.000 8.576 x 1072 0.558 0399 —4.355x1072  0.135
9.145x 107 8.576 x 1072 1.000 0.137 0.363 —0.820 0.291
3.837x 1073 0.558 0.137 1.000 0319  —3.179x 1072  0.180

—0.113 0.399 0.363 0.319 1.000 —0.443 0.139
—1.481x1072 —4.355x1072 —0.820 —3.179x 1072 —0.443 1.000 —0.297
0.116 0.135 0.291 0.180 0.139 —0.297 1.000



Table 8: Covariance matrix

5 5 3 9 9 z o
= = = & & & %G
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384 1.29 8252x 1073 1413x1073 —-8.016x10°* —2.07 4.143 x 1073
1.29 419 80.8 0.215 2.954 % 1073 —6.35 5.042 x 103
8.252 % 1073 80.8 2.119 x 103 0.118 6.043 x 1073 —269 2.449 x 102
1.413 x 1073 0.215 0.118 3.528 x 104 2.167x107% —4251x1073 6.189x10°°
—8.016x107% 2954%x103 6.043x1073 2.167x10°° 1.306 x 1077 —1.140x 1073 9.178 x 1078
—2.07 —6.35 —269 —4.251 %1073 —1.140x 1073 50.7 —3.863x 1073

4143 %1073 5.042x1073 2449x107% 6.189x10°° 0.178 x 1078  —3.863x 1073 3.343x 10
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Figure 1: Map of correlation graph for 2024-12-27 to 2024-12-28.
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Figure 2: Map of correlation matrix for 2024-12-27 to 2024-12-28.
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3 Granule outlines

Figure 3: Outline of the granules.
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4 Input data monitoring

processing status
Status BG
Status L2 CLOUD
Status MET 2D
Status NISE
reference spectrum
processing mode Offline
algorithm version UPAS-03-GODFIT-3.2.0
orbit 37336 37337 37338 37339 37340 37341 37342 37343 37344 37345 37346 37347 37348 37349 37350 3735
processor version 02.07.00

product version

revision 4ff8539b2be3203e9328fadef34d93d11f30ac94
initialization (s) .
hd ° ° hd ° ° ° ° ° s N ° ° °
: v ° ° ° ® ° ° ° ° ° ° L4 o
processing (s) ° °
Y
A d
time per pixel | ® ° . °
° ° ° ° ° ° ° - ° ° hd
\d
o time per pixel | ® ° . °
° [ ° ° ° ° [d ° hd L
L1B IR UVN
03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
2024-12-27

Figure 4: Input data per granule



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

2024-12-27
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Figure 6: Map of “Oj3 vertical column” for 2024-12-27 to 2024-12-28
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Figure 7: Map of “O3 vertical column precision” for 2024-12-27 to 2024-12-28
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Figure 8: Map of “Fitting RMS” for 2024-12-27 to 2024-12-28
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2024-12-27
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Figure 9: Map of “Effective temperature” for 2024-12-27 to 2024-12-28
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Figure 10: Map of “O3 ghost column” for 2024-12-27 to 2024-12-28
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Figure 11: Map of “Number of iterations for vertical column retrieval” for 2024-12-27 to 2024-12-28
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Figure 12: Map of the number of observations for 2024-12-27 to 2024-12-28
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7 Zonal average
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Figure 13: Zonal average of “QA value” for 2024-12-27 to 2024-12-28.
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Figure 14: Zonal average of “O3 vertical column” for 2024-12-27 to 2024-12-28.
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Figure 15: Zonal average of “Os3 vertical column precision” for 2024-12-27 to 2024-12-28.
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Figure 16: Zonal average of “Fitting RMS” for 2024-12-27 to 2024-12-28.
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Figure 17: Zonal average of “Effective temperature” for 2024-12-27 to 2024-12-28.
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Figure 18: Zonal average of “O3 ghost column” for 2024-12-27 to 2024-12-28.
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Figure 19: Zonal average of “Number of iterations for vertical column retrieval” for 2024-12-27 to 2024-12-28.
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8 Histograms

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

Observation density

Number of observations
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Figure 20: Histogram of “QA value” for 2024-12-27 to 2024-12-28
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Figure 21: Histogram of “O3 vertical column” for 2024-12-27 to 2024-12-28
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Figure 22: Histogram of “O3 vertical column precision” for 2024-12-27 to 2024-12-28
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Figure 23: Histogram of “Fitting RMS” for 2024-12-27 to 2024-12-28
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Histogram of “Effective temperature” for 2024-12-27 to 2024-12-28
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Figure 25: Histogram of “O3 ghost column” for 2024-12-27 to 2024-12-28
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Figure 26: Histogram of “Number of iterations for vertical column retrieval” for 2024-12-27 to 2024-12-28
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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.

——— 10-90% === 25-75% — Median

1-99% - 5-95%

QA value

0.0 4

200 250 300 350 400

0 50 100 150
Binned row index

Figure 27: Along track statistics of “QA value” for 2024-12-27 to 2024-12-28
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Figure 28: Along track statistics of “O3 vertical column” for 2024-12-27 to 2024-12-28
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Figure 29: Along track statistics of “O3 vertical column precision” for 2024-12-27 to 2024-12-28
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Fitting RMS
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Figure 30: Along track statistics of “Fitting RMS” for 2024-12-27 to 2024-12-28
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Effective temperature [K]
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Figure 31: Along track statistics of “Effective temperature” for 2024-12-27 to 2024-12-28
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Figure 32: Along track statistics of “O3 ghost column” for 2024-12-27 to 2024-12-28

41
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Figure 33: Along track statistics of “Number of iterations for vertical column retrieval” for 2024-12-27 to 2024-12-28
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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 40: Scatter density plot of “Oj3 vertical column” against “O3 ghost column” for 2024-12-27 to 2024-12-28.
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Figure 41: Scatter density plot of “O3 vertical column” against “O3 vertical column precision” for 2024-12-27 to 2024-12-
28.
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Figure 44: Scatter density plot of “Solar zenith angle” against “Latitude” for 2024-12-27 to 2024-12-28.
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Figure 46: Scatter density plot of “Solar zenith angle” against “O3z ghost column” for 2024-12-27 to 2024-12-28.
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Figure 47: Scatter density plot of “Solar zenith angle” against “O3 vertical column” for 2024-12-27 to 2024-12-28.
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Figure 48: Scatter density plot of “Solar zenith angle” against “O3 vertical column precision” for 2024-12-27 to 2024-12-28.
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Figure 49: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2024-12-27 to 2024-12-28.
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Figure 50: Scatter density plot of “Viewing zenith angle” against “Effective temperature” for 2024-12-27 to 2024-12-28.
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Figure 52: Scatter density plot of “Viewing zenith angle” against “O3 vertical column” for 2024-12-27 to 2024-12-28.

61



Figure 53: Scatter density plot of “Viewing zenith angle” against “Os vertical column precision” for 2024-12-27 to 2024-

12-28.
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Figure 54: Scatter density plot of “Viewing zenith angle” against “Solar zenith angle” for 2024-12-27 to 2024-12-28.
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11 Copyright information of ‘PyCAMA’
Copyright © 2005 —2023, Maarten Sneep (KNMI).

All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following dis-
claimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission.

This software is provided by the copyright holders and contributors “as is” and any express or implied warranties,
including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose are disclaimed.
In no event shall the copyright holder or contributors be liable for any direct, indirect, incidental, special, exemplary, or
consequential damages (including, but not limited to, procurement of substitute goods or services; loss of use, data, or
profits; or business interruption) however caused and on any theory of liability, whether in contract, strict liability, or tort
(including negligence or otherwise) arising in any way out of the use of this software, even if advised of the possibility of
such damage.

Maarten Sneep (maarten.sneep @knmi.nl).
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