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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

ga 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 +o
0.831+0.257
0.13540.022
(3.684 +4.294) x 1073
0.500+0.279
(3.872+£4.657) x 1073
3.03+£0.30
(1.49541.799) x 1073
(—5.453+34.179) x 1074
(1.218£3.476) x 10~#
3.76 £ 1.84
233410
2.06+0.55

Count
23220066
23220066
23220066
23220066
23220066
23220066
23220066
23220066
23220066
23220066
23220066
23220066

Mode
0.905
0.116
2.025 x 1073
0.255
1.995x 1073
3.00
7.500x 10~
—9.000 x 10~
1.000 x 10~
2.15
229
2.14

IQR
0.120
2.382x 1072
1.172 x 1073
0.324
1.261 x 1073
0.0
4.877x 10~
2.558 x 1073
3.103x 10~*
1.81
13.0
0.0

Median
0.900
0.129

2.244 x 1073
0.393
2.307 x 1073
3.00
8.909 x 10~*
—8.993 x 10~
1.312x 1074
3.08
232
2.00

Minimum
0.0
9.602 x 1072
8.084 x 10~*
0.208
8.092 x 10~*
2.00
3.046 x 10~*
—4.390 x 1072
—1.719x 1072
1.87
32.3
1.000

Maximum
1.000
0.337

5.363 x 1072
1.86
5.891 x 1072
11.0
2.273x 1072
4.444 x 1072
1.782 x 1072
11.6
333
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 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
0.108
1.438 x 1073
0.238
1.456 x 1073
2.00
5.620 x 1074
—9.573x 1073
—1.107 x 1073
2.11
207
1.000

5%

0.0
0.113
1.617 x 1073
0.247
1.645x 1073
3.00
6.348 x 1074
—5.007 x 103
—3.341 x 10~*
2.16
215
1.000

Table 2: Percentile ranges

10 %
0.460
0.115
1.722 x 1073
0.257
1.755 x 1073
3.00
6.772x 1074
—3.517x1073
—1.851x 1074
2.23
221
2.00

15.9 %
0.670
0.116
1.809 x 103
0.269
1.846 x 1073
3.00
7.125x 1074
—2.730 x 1073
—1.035 x 10~
2.31
224
2.00

25%
0.880
0.119

1.921 x 1073
0.293
1.963 x 1073
3.00
7.577x 1074
—2.054 x 1073
—2.240% 107
247
227
2.00

75 %
1.000
0.143
3.093 x 1073
0.617
3.224 x 1073
3.00
1.246 x 1073
5.035x 1074
2.879 x 1074
428
240
2.00

84.1%
1.000
0.155

4274 %1073
0.760
4519% 1073
3.00
1.745 x 1073
1.658 x 1073
3.710x 10~
5.45
243
2.00

90 %
1.000
0.168
6.660 x 1073
0.918
7.107 x 1073
3.00
2.746 x 1073
3.054 x 1073
4516 x 1074
6.70
246
3.00

95 %
1.000
0.182
1.289 x 1072
1.12
1.383 x 1072
4.00
5.340 x 1073
5.507 x 1073
5.777 x 1074
8.12
249
3.00

99 %
1.000
0.209
2.420 x 1072
1.41
2.612x 1072
4.00
1.008 x 1072
1.131 x 1072
9.835x 1074
9.71
258
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 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
0.789+0.299
0.14540.028

(4.657+£5.531) x 1073

0.579£0.328

(4.923+£6.007) x 1073

3.07£0.38

(1.902+2.321) x 1073
(2.179437.911) x 10~*
(1.404+3.858) x 10~*

4.03+1.95
227+9
2.13£0.64

Count
10333073
10333073
10333073
10333073
10333073
10333073
10333073
10333073
10333073
10333073
10333073
10333073

IQR
0.200
4.617 x 1072
2.005 x 1073
0.438
2.168 x 1073
0.0
8.377 x 1074
2.889 x 1073
3.426 x 10~*
2.19
8.93
0.0

Median
0.900
0.140

2.518x 1073
0.484
2.598 x 1073
3.00
1.003 x 1073
—3.521x 10~
1.380 x 10~*
3.29
227
2.00

Minimum
0.0
9.953 x 1072
8.381 x 1074
0.225
8.404 x 10~4
2.00
3.200 x 10~
—3.910x 1072
—6.533x 1073
2.04
180
1.000

Maximum
1.000
0.337

5.363 x 1072
1.86
5.891 x 1072
8.00
2.273 x 1072
4173 x 1072
5.891x 1073
11.2
290
15.0

25 % percentile
0.800
0.119

2.023 x 1073
0.309
2.068 x 1073
3.00
7.984 x 104

—1.519%x 1073

—2.787 x 107
2.59

223
2.00

75 % percentile
1.000
0.165

4.028 x 1073
0.747
4.236x 1073
3.00
1.636 x 1073
1.370 x 1073
3.148 x 10~*
478
231
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
0.864+0.213
0.1274+0.010

(2.903 £2.706) x 1073

0.4374+0.212

(3.030+£2.922) x 1073

3.00£0.21

(1.170+1.128) x 1073
(—1.1574£2.947) x 1073
(1.068 £3.128) x 1074

355+£1.72
238+8
2.01£0.46

Count
12886993
12886993
12886993
12886993
12886993
12886993
12886993
12886993
12886993
12886993
12886993
12886993

IQR
0.1000
1.464 x 1072
7.451 x 10~*
0.222
8.026 x 1074
0.0
3.105 x 1074
2.203x 1073
2.886 x 1074
1.56
12.7
0.0

Median
0.900
0.125

2.121 x 1073
0.366
2.177 x 1073
3.00
8.409 x 1074
—1.290 x 1073
1.266 x 10~*
2.92
237
2.00

Minimum
0.0
9.602 x 102
8.084 x 1074
0.208
8.092 x 1074
2.00
3.046 x 1074
—4.390 x 1072
—1.719 x 1072
1.87
32.3
1.000

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

Maximum
1.000
0.318

5.352x 1072
1.43
5.803 x 1072
11.0
2.209 x 1072
4.444 x 1072
1.782 x 1072
11.6
333
15.0

25 % percentile
0.900
0.119

1.866 x 1073
0.285
1.906 x 1073
3.00
7.357 x 1074

—2.353 %1073

—1.848 x 1073
2.39

231
2.00

75 % percentile
1.000
0.134

2.611x 1073
0.506
2.708 x 1073
3.00
1.046 x 1073
—1.506 x 10~
2.701 x 10~*
3.95
244
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 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
0.891+£0.208
0.131£0.021

(3.0664+3.963) x 1073

0.419+£0.236

(3.196 +4.302) x 1073

3.02£0.28

(1.234+1.660) x 1073
(—6.7704+34.051) x 10~*
(1.12943.084) x 10~

3.20+£1.44
232£8
2.03£0.54

Count
14018784
14018784
14018784
14018784
14018784
14018784
14018784
14018784
14018784
14018784
14018784
14018784

IQR
0.1000
2.170 x 1072
6.188 x 1074
0.160
6.497 x 10~
0.0
2.510x 1074
2491 x 1073
2.804 x 1074
0.989
9.82
0.0

Median
0.900
0.124

2.069 x 1073
0.342
2.117x 1073
3.00
8.175x 10~*
—9.237x 1074
1.153 x 1074
2.75
232
2.00

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

Minimum
0.0
9.931 x 1072
8.084 x 10~
0.219
8.092x 10~*
2.00
3.046 x 1074
—4.317x 1072
—1.719x 1072
1.87
118
1.000

Maximum
1.000
0.282

5.363x 1072
1.86
5.891 x 1072
11.0
2273 x 1072
4173 x 1072
5.676 x 1073
11.6
333
15.0

25 % percentile
0.900
0.117

1.840 x 1073
0.279
1.879 x 1073
3.00
7.250 x 1074

—2.128 x1073

—2.277x 1073
2.37

228
2.00

75 % percentile
1.000
0.139

2.459 x 1073
0.439
2.528 x 1073
3.00
9.760 x 10~*
3.628 x 1074
2.576 x 1074
3.36
237
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
0.760+0.276
0.1374+0.020

(4.178 £3.982) x 1073

0.5914+0.270

(4.415+4.301) x 1073

3.04+0.27

(1.706 £1.663) x 10~2
(—6.769+£32.135) x 104
(1.207+3.824) x 1074

4.51+£2.02
235+ 12
2.08+0.54

Count
7303328
7303328
7303328
7303328
7303328
7303328
7303328
7303328
7303328
7303328
7303328
7303328

IQR
0.260
1.782 x 1072
1.971 x 1073
0.375
2.152%x 1073
0.0
8.316 x 1074
2.359x 1073
3.459 x 1074
2.73
19.3
0.0

Median
0.900
0.132

2.684 x 1073
0.550
2.801 x 1073
3.00
1.083 x 1073
—1.082x 1073
1.550 x 10~*
4.01
234
2.00

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

Minimum
0.0
9.602 x 102
8.935x 1074
0.208
8.929 x 1074
2.00
3.401 x 1074
—4.390 x 1072
—1.437 x 1072
2.01
32.3
1.000

Maximum
1.000
0.337

4.980 x 1072
1.82
5.358 x 1072
6.00
2.100 x 1072
4.061 x 1072
1.447 x 1072
11.4
293
15.0

25 % percentile
0.640
0.124

2.151 x 1073
0.366
2.215%x 1073
3.00
8.556 x 1074

—2.089 x 1073

—2.463 x 107
2.88

226
2.00

75 % percentile
0.900
0.141

4.122x 1073
0.741
4.367 x 1073
3.00
1.687 x 1073
2.708 x 10~*
3.213x 1074
5.61
246
2.00



3 Granule outlines
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Figure 1: Outline of the granules.



4 Input data monitoring

processing status
Status BG
Status L2 CLOUD
Status MET 2D
Status NISE
reference spectrum
processing mode Near-realtime
algorithm version UPAS-03-DOAS_CAL-5.1.0
orbit 7947 37948 37949 37950 37951 37952 37953 37954 37955 37956 37957 37958 37959 3796(
processor version 02.07.00
product version 2.1
revision 4ff8539b2be3203e9328fadef34d93d11f30ac94

initialization (s)

processing (s)

time per pixel

o time per pixel

AUX BGO3 2025-02-05

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
2025-02-08

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

2025-02-08
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Figure 4: Map of “O3 vertical column” for 2025-02-08 to 2025-02-09
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Figure 5: Map of “O3 vertical column precision” for 2025-02-08 to 2025-02-09
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Figure 6: Map of “Oj3 slant column” for 2025-02-08 to 2025-02-09
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Figure 7: Map of “O3 slant column precision” for 2025-02-08 to 2025-02-09
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Figure 8: Map of “Number of iterations for slant column retrieval” for 2025-02-08 to 2025-02-09
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Figure 9: Map of “Fitting RMS” for 2025-02-08 to 2025-02-09
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Figure 10: Map of “DOAS fit wavelength shift” for 2025-02-08 to 2025-02-09
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Figure 11: Map of “DOAS fit wavelength squeeze” for 2025-02-08 to 2025-02-09



2025-02-08
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Figure 12: Map of “Airmass factor” for 2025-02-08 to 2025-02-09
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Figure 13: Map of “Effective temperature” for 2025-02-08 to 2025-02-09
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Figure 14: Map of “Number of iterations for vertical column retrieval” for 2025-02-08 to 2025-02-09
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2025-02-08

0 50 100 150 200 250 300
Number of observations per cell

Figure 15: Map of the number of observations for 2025-02-08 to 2025-02-09
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7 Zonal average
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Figure 16: Zonal average of “QA value” for 2025-02-08 to 2025-02-09.
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Figure 17: Zonal average of “Oj3 vertical column” for 2025-02-08 to 2025-02-09.
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Figure 18: Zonal average of “Oj3 vertical column precision” for 2025-02-08 to 2025-02-09.
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Figure 19: Zonal average of “Oj3 slant column” for 2025-02-08 to 2025-02-09.
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Figure 20: Zonal average of “Oj3 slant column precision” for 2025-02-08 to 2025-02-09.
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Figure 21: Zonal average of “Number of iterations for slant column retrieval” for 2025-02-08 to 2025-02-09.
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Figure 22: Zonal average of “Fitting RMS” for 2025-02-08 to 2025-02-09.
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Figure 23: Zonal average of “DOAS fit wavelength shift” for 2025-02-08 to 2025-02-09.
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Figure 24: Zonal average of “DOAS fit wavelength squeeze” for 2025-02-08 to 2025-02-09.
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Figure 25: Zonal average of “Airmass factor” for 2025-02-08 to 2025-02-09.
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Figure 26: Zonal average of “Effective temperature” for 2025-02-08 to 2025-02-09.
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Figure 27: Zonal average of “Number of iterations for vertical column retrieval” for 2025-02-08 to 2025-02-09.
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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 2025-02-08 to 2025-02-09
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Figure 29: Histogram of “Oj3 vertical column” for 2025-02-08 to 2025-02-09
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Figure 32: Histogram of “O3 slant column precision” for 2025-02-08 to 2025-02-09
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Figure 34: Histogram of “Fitting RMS” for 2025-02-08 to 2025-02-09
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Figure 35: Histogram of “DOAS fit wavelength shift” for 2025-02-08 to 2025-02-09
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Figure 36: Histogram of “DOAS fit wavelength squeeze” for 2025-02-08 to 2025-02-09
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Figure 37: Histogram of “Airmass factor” for 2025-02-08 to 2025-02-09
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Figure 38: Histogram of “Effective temperature” for 2025-02-08 to 2025-02-09
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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 2025-02-08 to 2025-02-09
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Figure 41: Along track statistics of “O3 vertical column” for 2025-02-08 to 2025-02-09
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Figure 42: Along track statistics of “Os3 vertical column precision” for 2025-02-08 to 2025-02-09
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Figure 43: Along track statistics of “O3 slant column” for 2025-02-08 to 2025-02-09
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Figure 44: Along track statistics of “O3 slant column precision” for 2025-02-08 to 2025-02-09
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Figure 45: Along track statistics of “Number of iterations for slant column retrieval” for 2025-02-08 to 2025-02-09
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Fitting RMS
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Figure 46: Along track statistics of “Fitting RMS” for 2025-02-08 to 2025-02-09
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Figure 47: Along track statistics of “DOAS fit wavelength shift” for 2025-02-08 to 2025-02-09

54



DOAS fit wavelength squeeze
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Figure 48: Along track statistics of “DOAS fit wavelength squeeze” for 2025-02-08 to 2025-02-09
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Airmass factor
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Figure 49: Along track statistics of “Airmass factor” for 2025-02-08 to 2025-02-09
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Figure 50: Along track statistics of “Effective temperature” for 2025-02-08 to 2025-02-09
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Figure 51: Along track statistics of “Number of iterations for vertical column retrieval” for 2025-02-08 to 2025-02-09
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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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