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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 m2]
root mean square slant column fit [1]

ozone effective temperature [K]

ozone ghost column [mol m2]

number of iterations vertical column [1]

Table 1: Parameterlist and basic statistics for the analysis

mean +0
0.856 4+0.204
0.146 +0.027
(7.7974+3.757) x 10~*
(1.27241.260) x 1073
22945
(1.308 +-1.898) x 1073
3.64+0.69

Count
27311883
27311883
27311883
27311883
27311883
27311883
27311883

Mode
0.905
0.116
6.500 x 10~*
8.700 x 10~*
230
5.000 x 107
4.05

IQR Median Minimum Maximum
0.110 0.900 0.0 1.000
5.078 x 1072 0.138 2.646 x 1072 0.277
2451 %1074 7.085x107% 2.092x107* 4.132x 102
4598 x 107* 1.040x 1073 3.992x 10°* 0.507
3.99 230 30.2 417
1.754 x 1073 4.744 x 1074 0.0 8.802 x 1072
1.000 4.00 1.000 6.00



Table 2: Percentile ranges

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

qa value [1] 0.120 0.280 0.600 0.730 0.890 1.000 1.000 1.000 1.000 1.000
ozone total vertical column [mol m 2] 0.109 0.114 0.116 0.118 0.121 0.172 0.180 0.185 0.191 0.199
ozone total vertical column precision [mol m 2] | 4.085x107% 4.773x107* 5.121x107% 5432x107* 5.885x107% 8.336x107% 9.003x10™* 1.012x1073 1.362x1073 2.519x 1073
root mean square slant column fit [1] 6.568 x 107 7.387x107* 7.862x107* 8.263x107* 8.792x107* 1.339x1073 1.587x1073 1.931x1073 2.688x1073 4.662x 1073
ozone effective temperature [K] 213 219 223 225 227 231 232 233 234 236
ozone ghost column [mol m~2] 0.0 0.0 0.0 0.0 0.0 1.754 x 1073 3.004x 1073 4.205x 1073 5.617x10~3 7.955x 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



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

mean +o0 Count IQR Median Minimum Maximum 25 % percentile
0.854+0.193 16514690 0.130 0.900 0.0 1.000 0.870
0.160+0.025 16514690  4.320 x 1072 0.166 2.646 x 1072 0.277 0.137
(7.508£3.964) x 107* 16514690 2.480 x 107* 6.707 x 107* 2.092x 107* 4.132x 1072  5.619x 107*
(1.226£1.471) x 1073 16514690 4.273 x 10~* 1.028 x 1073  3.992 x 10~* 0.507 8.720 x 10~*
230+2 16514690 2.72 230 40.8 308 229
(1.22441.923) x 1073 16514690 1.581x 1073 3.329 x 10~* 0.0 8.802 x 1072 0.0
3.7240.69 16514690 1.000 4.00 1.000 6.00 3.00

75 % percentile
1.000
0.181

8.099 x 10~*
1.299 x 1073
232
1.581x 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 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]

mean +0
0.860+0.220
0.124+0.012
(8.23943.369) x 10~*
(1.343+£0.838) x 1073
226+6
(1.437+£1.853) x 1073
3.50+0.65

Count
10797193
10797193
10797193
10797193
10797193
10797193
10797193

IQR
0.1000
1.331 x 1072
2.293x 10~
5.274x 1074
7.82
1.849 x 1073
1.000

Median
0.900
0.121

7.620x 10~

1.060 x 1073
228

6.544 x 1074
3.00

Minimum
0.0
2.936 x 1072
2.952x 107
4.008 x 1074
30.2
0.0
1.000

Maximum
1.000
0.242

4.924 x 1073
0.171
417
1.198 x 1072
6.00

25 % percentile
0.900
0.116

6.432x 10~

8.909 x 104
223

1.423 x 10~
3.00

75 % percentile
1.000
0.130

8.725x 10~*

1.418 x 1073
231

1.991 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 5: Parameterlist and basic statistics for the analysis for observations over water

mean +0
0.865+0.198
0.142+0.026
(7.853+£3.702) x 1074
(1.283+£1.237) x 1073
22845
(1.36141.898) x 1073
3.60+0.67

Count
19886814
19886814
19886814
19886814
19886814
19886814
19886814

IQR Median Minimum Maximum 25 % percentile
0.1000 0.900 0.0 1.000 0.900
4.628 x 1072 0.135 2.646 x 1072 0.277 0.120
2287x107%  7.152x10~% 2.135x10~* 7.407x1073  6.020 x 10~*
5111 x107% 1.044x1073 3.992x 1074 0.507 8.712x 10~*
4.62 230 37.7 387 227
1.810x 1073 5.506 x 104 0.0 1.816 x 1072 0.0
1.000 4.00 1.000 6.00 3.00

75 % percentile
1.000
0.166

8.307 x 10~*
1.382x 1073
231
1.810x 1073
4.00



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 m 2]

number of iterations vertical column [1]

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

mean +£0
0.849+0.212
0.149+0.026
(7.649 +3.544) x 10~*
(1.195+£0.912) x 1073
230+4
(1.058+1.774) x 1073
3.63+0.68

Count
4990689
4990689
4990689
4990689
4990689
4990689
4990689

IQR Median Minimum Maximum 25 % percentile
0.170 0.900 0.0 1.000 0.830
4.990 x 1072 0.145 5.264 x 1072 0.222 0.123
2.805x 1074 7.063x107* 2.095x107* 4.132x1072 5.680x 10~*
2.997x107*  1.002x 1073 4.269x 1074 0.503 8.792 x 10~*
3.28 230 30.2 417 229
1.374x 1073 1.523x107* 0.0 8.802 x 1072 0.0
1.000 4.00 1.000 6.00 3.00

75 % percentile
1.000
0.173

8.486 x 1074
1.179 x 1073
232
1.374 x 1073
4.00
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Table 7: Correlation matrix
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6.539 x 10~ —0.104 —3.909 x 102
0.328 0.428 —0.600
0.777 —0.106 0.494
1.000 7.238 x 102 0.122

7.238 x 102 1.000 —0.403
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Table 8: Covariance matrix
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383 2.63 —6.33 3.455x107% —7.656 x 10~ —3.45 4.015x 1073
2.63 462 —75.0 0.190 3.457 x 1073 —58.1 5.042 x 1073
—6.33 —75.0 2.205 x 103 0.984 —1.869x 1073 105 —9.429 x 1073
3.455 x 10~ 0.190 0.984 7.281 x 10~ 7.338 x 1077 1.482x 1072  —2.750x 10°°
—7.656x 1074 3.457x1073 —1.869x1073 7.338x 10’ 1.411x1077 —6.817x107* 7.073x 108
—3.45 —58.1 105 1.482%x 1072 —6.817x 107 20.3 —1.427 %1073

4.015%x 1073  5.042x1073 —9429%x 103 —2750x10"% 7.073x10% —1427x1073 3.604x10°°
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Figure 1: Map of correlation graph for 2025-04-27 to 2025-04-29.
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Figure 2: Map of correlation matrix for 2025-04-27 to 2025-04-29.
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3 Granule outlines
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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
processor version 02.07.01
product version
revision €296a96546bc7c1017f866c079193cdd4a57be3c

initialization (s)

processing (s)

time per pixel

o time per pixel

L1B IR UVN

2025-04-28 2025-04-28 2025-04-28 2025-04-28 2025-04-28 2025-04-28 2025-04-28 2025-04-28 2025-04-29
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

Figure 4: Input data per granule
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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

2025-04-28
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Figure 6: Map of “O3 vertical column” for 2025-04-27 to 2025-04-29
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2025-04-28
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Figure 7: Map of “O3 vertical column precision” for 2025-04-27 to 2025-04-29
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2025-04-28

Fitting RMS x1073

Figure 8: Map of “Fitting RMS” for 2025-04-27 to 2025-04-29
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Figure 9: Map of “Effective temperature” for 2025-04-27 to 2025-04-29
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Figure 10: Map of “O3 ghost column” for 2025-04-27 to 2025-04-29
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Figure 11: Map of “Number of iterations for vertical column retrieval” for 2025-04-27 to 2025-04-29
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Figure 12: Map of the number of observations for 2025-04-27 to 2025-04-29
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7 Zonal average
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Figure 13: Zonal average of “QA value” for 2025-04-27 to 2025-04-29.
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Figure 14: Zonal average of “Oj3 vertical column” for 2025-04-27 to 2025-04-29.
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Figure 15: Zonal average of “Oj3 vertical column precision” for 2025-04-27 to 2025-04-29.

24




Latitude [degrees]

80 T

60

40 -

20 1

—20 1

_40 .

—00 1

_80 4

— all
— land
— sea

—

0.001 0.002 0.003 0.004 0.005
Fitting RMS

Figure 16: Zonal average of “Fitting RMS” for 2025-04-27 to 2025-04-29.
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Figure 17: Zonal average of “Effective temperature” for 2025-04-27 to 2025-04-29.
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Figure 18: Zonal average of “O3 ghost column” for 2025-04-27 to 2025-04-29.
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Figure 19: Zonal average of “Number of iterations for vertical column retrieval” for 2025-04-27 to 2025-04-29.
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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 20: Histogram of “QA value” for 2025-04-27 to 2025-04-29
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Figure 21: Histogram of “Oj3 vertical column” for 2025-04-27 to 2025-04-29
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Figure 22: Histogram of “Oj3 vertical column precision” for 2025-04-27 to 2025-04-29
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Figure 23: Histogram of “Fitting RMS” for 2025-04-27 to 2025-04-29
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Figure 25: Histogram of “O3 ghost column” for 2025-04-27 to 2025-04-29
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Figure 26: Histogram of “Number of iterations for vertical column retrieval” for 2025-04-27 to 2025-04-29
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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.

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

QA value

0.2
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200 250 300 350 400

0 50 100 150
Binned row index

Figure 27: Along track statistics of “QA value” for 2025-04-27 to 2025-04-29
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Figure 28: Along track statistics of “O3 vertical column” for 2025-04-27 to 2025-04-29
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Figure 29: Along track statistics of “O3 vertical column precision” for 2025-04-27 to 2025-04-29
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Fitting RMS
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Figure 30: Along track statistics of “Fitting RMS” for 2025-04-27 to 2025-04-29
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Effective temperature [K]
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Figure 31: Along track statistics of “Effective temperature” for 2025-04-27 to 2025-04-29
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0s ghost column [mol m~-2]
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Figure 32: Along track statistics of “O3 ghost column” for 2025-04-27 to 2025-04-29
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Figure 33: Along track statistics of “Number of iterations for vertical column retrieval” for 2025-04-27 to 2025-04-29
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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 34: Scatter density plot of “Latitude” against “Effective temperature” for 2025-04-27 to 2025-04-29.
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Figure 40: Scatter density plot of “Oj3 vertical column” against “O3 ghost column” for 2025-04-27 to 2025-04-29.
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Figure 46: Scatter density plot of “Solar zenith angle” against “O3z ghost column” for 2025-04-27 to 2025-04-29.
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Figure 47: Scatter density plot of “Solar zenith angle” against “O3 vertical column” for 2025-04-27 to 2025-04-29.
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Figure 48: Scatter density plot of “Solar zenith angle” against “O3 vertical column precision” for 2025-04-27 to 2025-04-29.
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Figure 49: Scatter density plot of “Viewing zenith angle” against “Latitude” for 2025-04-27 to 2025-04-29.
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Figure 50: Scatter density plot of “Viewing zenith angle” against “Effective temperature” for 2025-04-27 to 2025-04-29.

59



2025-04-28 «10°

0.010 4.0
3.5
0.008
—_ 3.0
7 Z
E kel
£ 0.006 23g
£ 2
£ 2070
S G
‘g’ 0.004 15 9
< I
()] =]
om =2
1.0
0.002
0.5
0.000 + T T T T T 0.0
0 10 20 30 40 50 60 70 80 90
Viewing zenith angle [°]
2025-04-28
0.010
10°
0.008
"T‘_| 104
E 5
[e) -
£ 0.006 g
(0]
C 103 "
S S
S k]
4 0.004 o
2 102 £
()] >
(S =2
0.002 101
0.000 T T T T — -I — T T T T 100

0 10 20 30 40 50 60 70 80 90
Viewing zenith angle [°]

Figure 51: Scatter density plot of “Viewing zenith angle” against “O3 ghost column” for 2025-04-27 to 2025-04-29.
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Figure 52: Scatter density plot of “Viewing zenith angle” against “O3 vertical column” for 2025-04-27 to 2025-04-29.
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Figure 53: Scatter density plot of “Viewing zenith angle” against “Os vertical column precision” for 2025-04-27 to 2025-

04-29.
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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).

65



	Short Introduction
	The list of parameters

	Definitions
	Granule outlines
	Input data monitoring
	Warnings and errors
	World maps
	Zonal average
	Histograms
	Along track statistics
	Coincidence density
	Copyright information of `PyCAMA'

