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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 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
0.822+0.254
0.1304+0.019
(3.590+4.252) x 1073
0.48940.267
(3.763 £4.569) x 1073
3.04+0.26
(1.4534+1.765) x 1073
(—1.393+3.389) x 103
(1.1844+3.455) x 10~*
3.84+1.90
235412
2.07+0.58

Count
23225545
23225545
23225545
23225545
23225545
23225545
23225545
23225545
23225545
23225545
23225545
23225545

Mode
0.905
0.122
2.025x 1073
0.265
1.995 x 1073
3.00
7.500 x 1074
—2.100x 1073
1.000 x 10~4
2.25
231
2.14

IQR
0.200
2.186 x 1072
1.039 x 1073
0.251
1.115x 1073
0.0
4317 %1074
2.497 x 1073
3.081 x 1074
1.86
15.4
0.0

Median
0.900
0.125

2.197 x 1073
0.389
2.263 x 1073
3.00
8.741 x 10~*
—1.799 x 1073
1.313x 1074
3.16
233
2.00

Minimum
0.0
5.809 x 1072
8.109 x 104
0.126
8.099 x 1074
2.00
3.114x 1074
—4.886 x 1072
—1.632x 1072
2.02
—455
1.000

Maximum
1.000
0.322

5.303 x 1072
1.82
5.839 x 1072
9.00
2.248 x 1072
9.722 x 102
1.710 x 1072
12.7
328
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 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]

1%

0.0
0.106
1.429 x 1073
0.247
1.448 x 1073
3.00
5.590 x 104
—1.031x 1072
—1.108 x 1073
2.15
202
1.000

5%
6.000 x 102
0.110
1.605 x 103
0.258
1.635x 1073
3.00
6.307 x 10~*
—5.724x 1073
—3.405x 1074
2.21
217
1.000

Table 2:
10%
0.450
0.112
1.708 x 103
0.268
1.743 x 1073
3.00
6.727 x 1074
—4.251x1073
—1.899 x 104
2.28
223
2.00

Percentile ranges

15.9%
0.630
0.114

1.793 x 1073
0.282
1.833x 1073
3.00
7.076 x 104
—3.500 x 103
—1.061 x 104
2.36
226
2.00

25%
0.800
0.117

1.900 x 103
0.308
1.947 x 1073
3.00
7.516 x 10~*
—2.879x 1073
—2.319% 1073
2.52
228
2.00

75 %
1.000
0.139
2.939 %1073
0.558
3.062x 1073
3.00
1.183x 1073
—3.816 x 10~*
2.849 x 10~*
437
244
2.00

84.1%
1.000
0.147

4.092x 1073
0.725
4318 x 1073
3.00
1.668 x 103
8.131 x 10~*
3.661 x 104
5.51
249
2.00

90 %
1.000
0.154
6.451x 1073
0.904
6.846 x 1073
3.00
2.644 %1073
2.221 %1073
4.451x 1074
6.78
251
3.00

95 %
1.000
0.169
1.220 x 1072
1.11
1.300 x 1072
3.00
5.022%x 1073
4.627x 1073
5.691 x 10~*
8.33
253
3.00

99 %
1.000
0.194
2452 %1072
1.38
2.627 x 1072
4.00
1.015x 1072
1.041 x 1072
9.509 x 104
10.1
261
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 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 +0.302
0.1354+0.025

(4.866+5.752) x 1073

0.5734+0.330

(5.117£6.170) x 1073

3.08+0.35

(1.977+£2.384) x 1073
(—5.420+£38.673) x 104
(1.163 £4.066) x 1074

4.26+£2.01
227+9
2.15+0.70

Count
9196571
9196571
9196571
9196571
9196571
9196571
9196571
9196571
9196571
9196571
9196571
9196571

IQR
0.250
3.250 x 1072
2.366 x 1073
0.445
2.531 x 1073
0.0
9.785 x 10~*
3.105x 1073
3.615%x 1074
2.42
9.47
0.0

Median
0.900
0.125

2.531 x 1073
0.435
2.614x 1073
3.00
1.010 x 1073
—1.134x 1073
1.232x 1074
3.50
229
2.00

Minimum
0.0
8.751 x 1072
8.774 x 1074
0.232
8.826 x 1074
2.00
3.408 x 1074
—3.922 x 1072
—5.878 x 1073
2.16
172
1.000

Maximum
1.000
0.322

5.303 x 1072
1.82
5.839 x 1072
7.00
2.248 x 1072
4.099 x 102
7.438 x 1073
11.7
297
15.0

25 % percentile
0.750
0.115

2.044 x 1073
0.313
2.096 x 1073
3.00
8.096 x 104

—2.352x 1073

—5.359 x 107
2.75

223
2.00

75 % percentile
1.000
0.148

4.410x 1073
0.758
4.628 x 1073
3.00
1.788 x 1073
7.536 x 10~
3.079 x 10~*
5.17
233
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
0.8524+0.210
0.128 :0.012

(2.753 £2.546) x 1073

0.4344+0.197

(2.875+2.759) x 1073

3.01+0.17

(1.110+1.066) x 1073
(—1.951+£2.902) x 1073
(1.198 £2.988) x 1074

3.57+£1.77
240+10
2.01+£0.49

Count
14028974
14028974
14028974
14028974
14028974
14028974
14028974
14028974
14028974
14028974
14028974
14028974

IQR
0.1000
1.725 x 1072
6.539 x 1074
0.180
7.048 x 10~*
0.0
2.728 x 10~*
2.037x 1073
2.794 x 10~4
1.52
17.2
0.0

Median
0.900
0.125

2.078 x 1073
0.373
2.137x 1073
3.00
8.253x 1074
—2.146 x 1073
1.355x 10~
2.95
239
2.00

Minimum
0.0
5.809 x 1072
8.109 x 1074
0.126
8.099 x 1074
2.00
3.114 x 1074
—4.886 x 1072
—1.632x 1072
2.02
—455
1.000

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

Maximum
1.000
0.276

4.781 x 1072
1.54
5.498 x 1072
9.00
2.094 x 1072
9.722 x 1072
1.710 x 1072
12.7
328
15.0

25 % percentile
0.900
0.119

1.845x 1073
0.304
1.889 x 1073
3.00
7.292 x 10~*

—3.086 x 1073

—5.815%x107°
2.40

232
2.00

75 % percentile
1.000
0.136

2.499 x 1073
0.485
2.594 x 1073
3.00
1.002 x 1073
—1.050x 1073
2.736 x 10~*
3.92
249
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
0.868 +0.220
0.1314+0.018

(3.059+£3.421) x 1073

0.4334+0.232

(3.183 £3.665) x 1073

3.02+0.22

(1.229+1.416) x 1073
(—1.475+3.260) x 1073
(9.875+31.769) x 107>

3.39+£1.69
234+10
2.04+0.53

Count
14181681
14181681
14181681
14181681
14181681
14181681
14181681
14181681
14181681
14181681
14181681
14181681

IQR
0.1000
2.273 x 1072
6.676 x 1074
0.156
6.990 x 10~4
0.0
2.703 x 10~*
2.542x 1073
2.880 x 1074
1.07
9.79
0.0

Median
0.900
0.126

2.057 x 1073
0.354
2.108 x 1073
3.00
8.140 x 1074
—1.685x 1073
1.092 x 10~*
2.79
232
2.00

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

Minimum
0.0
8.751 x 1072
8.109 x 1074
0.232
8.099 x 1074
2.00
3.114 x 1074
—4.511 x 1072
—1.203 x 1072
2.02
155
1.000

Maximum
1.000
0.273

4.527 x 1072
1.73
4.928 x 1072
8.00
1.903 x 1072
3.480 x 1072
6.932 x 1073
12.7
309
15.0

25 % percentile
0.900
0.117

1.828 x 1073
0.292
1.868 x 1073
3.00
7.210 x 1074

—2.864 x 1073

—3.417x 1073
2.41

229
2.00

75 % percentile
1.000
0.140

2.495 x 1073
0.448
2.567 x 1073
3.00
9.912x 1074
—3.218x 1074
2.538 x 10~*
3.48
239
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~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
0.7814+0.251
0.1274+0.018

(3.730 £4.168) x 1073

0.537£0.255

(3.9314+4.480) x 1073

3.04+£0.25

(1.51941.730) x 1073
(—1.654+£3.203) x 1073
(1.565+3.387) x 10~

4.37+£1.83
239+£12
2.07£0.59

Count
7494719
7494719
7494719
7494719
7494719
7494719
7494719
7494719
7494719
7494719
7494719
7494719

IQR
0.190
1.548 x 102
1.200x 103
0.274
1.302 x 1073
0.0
5.035 x 10~*
1.989 x 103
3.121 x 10~
2.06
20.8
0.0

Median
0.900
0.123

2.449 x 1073
0.472
2.551x 1073
3.00
9.861 x 104
—2.165x 1073
1.745 x 10~*
3.89
243
2.00

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

Minimum
0.0
9.511 x 1072
9.145x 10~*
0.213
9.098 x 10*
2.00
3.473 x 1074
—4.384 x 1072
—1.632x 1072
2.02
156
1.000

Maximum
1.000
0.322

5.303 x 1072
1.82
5.839 x 1072
9.00
2.248 x 1072
9.722 x 1072
1.710 x 1072
12.3
328
15.0

25 % percentile
0.710
0.117

2.075x 1073
0.355
2.146 x 1073
3.00
8.293 x 10~*
—2.977x 1073
1.345x 1073
3.08
229
2.00

75 % percentile
0.900
0.132

3.275x 1073
0.629
3.448 x 1073
3.00
1.333x 1073
—9.883 x 10~*
3.255x 1074
5.14
250
2.00



3 Granule outlines

(=4

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 37138 37139 37140 37141 37142 37143 37144 37145 37146 37147 37148 37149 37150 3715
processor version 02.07.00
product version 2.1
revision 4ff8539b2be3203e9328fadef34d93d11f30ac94

initialization (s)

L]
L d
processing (s) H
time per pixel V

o time per pixel g

AUX BGO3 2024-12-10

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
2024-12-13

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

2024-12-13
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Figure 4: Map of “Oj3 vertical column” for 2024-12-13 to 2024-12-14
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Figure 5: Map of “Oj3 vertical column precision” for 2024-12-13 to 2024-12-14
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Figure 6: Map of “Oj3 slant column” for 2024-12-13 to 2024-12-14
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Figure 7: Map of “Oj3 slant column precision” for 2024-12-13 to 2024-12-14
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Figure 8: Map of “Number of iterations for slant column retrieval” for 2024-12-13 to 2024-12-14
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Figure 9: Map of “Fitting RMS” for 2024-12-13 to 2024-12-14
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Figure 10: Map of “DOAS fit wavelength shift” for 2024-12-13 to 2024-12-14
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Figure 11: Map of “DOAS fit wavelength squeeze” for 2024-12-13 to 2024-12-14
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Figure 12: Map of “Airmass factor” for 2024-12-13 to 2024-12-14
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2024-12-13
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Figure 13: Map of “Effective temperature” for 2024-12-13 to 2024-12-14
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Figure 14: Map of “Number of iterations for vertical column retrieval” for 2024-12-13 to 2024-12-14
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2024-12-13
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Figure 15: Map of the number of observations for 2024-12-13 to 2024-12-14
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7 Zonal average
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Figure 16: Zonal average of “QA value” for 2024-12-13 to 2024-12-14.
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Figure 17: Zonal average of “O3 vertical column” for 2024-12-13 to 2024-12-14.
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Figure 18: Zonal average of “Os3 vertical column precision” for 2024-12-13 to 2024-12-14.
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Figure 19: Zonal average of “Oj3 slant column” for 2024-12-13 to 2024-12-14.
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Figure 20: Zonal average of “Os3 slant column precision” for 2024-12-13 to 2024-12-14.
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Figure 21: Zonal average of “Number of iterations for slant column retrieval” for 2024-12-13 to 2024-12-14.
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Figure 22: Zonal average of “Fitting RMS” for 2024-12-13 to 2024-12-14.
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Figure 23: Zonal average of “DOAS fit wavelength shift” for 2024-12-13 to 2024-12-14.
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Figure 24: Zonal average of “DOAS fit wavelength squeeze” for 2024-12-13 to 2024-12-14.
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Figure 25: Zonal average of “Airmass factor” for 2024-12-13 to 2024-12-14.
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Figure 26: Zonal average of “Effective temperature” for 2024-12-13 to 2024-12-14.
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Figure 27: Zonal average of “Number of iterations for vertical column retrieval” for 2024-12-13 to 2024-12-14.
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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 2024-12-13 to 2024-12-14
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Figure 30: Histogram of “O3 vertical column precision” for 2024-12-13 to 2024-12-14
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Figure 31: Histogram of “O3 slant column” for 2024-12-13 to 2024-12-14
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Figure 32: Histogram of “Oj3 slant column precision” for 2024-12-13 to 2024-12-14
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Figure 33: Histogram of “Number of iterations for slant column retrieval” for 2024-12-13 to 2024-12-14
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Figure 34: Histogram of “Fitting RMS” for 2024-12-13 to 2024-12-14
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Figure 35: Histogram of “DOAS fit wavelength shift” for 2024-12-13 to 2024-12-14
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Figure 36: Histogram of “DOAS fit wavelength squeeze” for 2024-12-13 to 2024-12-14
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Figure 37: Histogram of “Airmass factor” for 2024-12-13 to 2024-12-14
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Figure 38: Histogram of “Effective temperature” for 2024-12-13 to 2024-12-14
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46



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 2024-12-13 to 2024-12-14
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Figure 41: Along track statistics of “O3 vertical column” for 2024-12-13 to 2024-12-14
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Figure 42: Along track statistics of “Os vertical column precision” for 2024-12-13 to 2024-12-14

49



0s slant column [mol m—2]

1-99% - 5095% ——— 10-90% ——- 25-75% — Median
a0
he
1.4 Y ol
: WV’WV"‘ML;/WVN/“‘*‘] Arenihara P wr‘,__.f‘%"\-uﬂ S
v N, | J‘\I-\_.n,vn,\'vuv‘,_\{"‘tﬁxj‘*’\;

0.2

Binned row index

Figure 43: Along track statistics of “O3 slant column” for 2024-12-13 to 2024-12-14
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Figure 44: Along track statistics of “O3 slant column precision” for 2024-12-13 to 2024-12-14
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Figure 45: Along track statistics of “Number of iterations for slant column retrieval” for 2024-12-13 to 2024-12-14
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Figure 46: Along track statistics of “Fitting RMS” for 2024-12-13 to 2024-12-14
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Figure 47: Along track statistics of “DOAS fit wavelength shift” for 2024-12-13 to 2024-12-14
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DOAS fit wavelength squeeze
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Figure 48: Along track statistics of “DOAS fit wavelength squeeze” for 2024-12-13 to 2024-12-14
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Figure 49: Along track statistics of “Airmass factor” for 2024-12-13 to 2024-12-14
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Figure 50: Along track statistics of “Effective temperature” for 2024-12-13 to 2024-12-14

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 2024-12-13 to 2024-12-14
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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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