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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:

x =
1
N

N

∑
i=1

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 σ(x) =

√
V (x).

V (x) =
1

N −1

N

∑
i=1

(xi − x)2 (2)

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:

P(x ≤ m) = P(x ≥ m) =
∫ m

−∞

f (x)dx =
1
2

(3)

with f (x) the probability density function.
The median is a special case of a percentile. Instead of ½ 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 µ ±σ values and the 15.9 % and
84.1 % percentiles coincide.

To get a measure for the relation of one variable x(k) with another x(l), we calculate the covariance matrix Ckl .

Ckl =C(x(k),x(l)) =
1

N −1

N

∑
i=1

(x(k),i − x(k))(x(l),i − x(l)) (4)

Rather than a dimensionally dependent covariance, it is often easier to interpret a correlation matrix Rkl , a matrix of Pearson’s
r coefficients:

Rkl = R(x(k),x(l)) =
Ckl√
CkkCll

=
Ckl√

V (xk)V (xl)
(5)

The diagonal elements of the covariance matrix are the variances of the elements, V (x(k)) =Ckk and obviously Rkk = 1.
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Table 1: Parameterlist and basic statistics for the analysis
Variable mean±σ Count Mode IQR Median Minimum Maximum
qa value [1] 0.607±0.248 6565379 0.705 0.300 0.700 0.0 1.000
carbonmonoxide total column [mol m−2] (2.746±0.789)×10−2 6565379 2.890×10−2 9.947×10−3 2.712×10−2 0.0 0.704
carbonmonoxide total column precision [mol m−2] (1.169±0.627)×10−3 6565379 7.350×10−4 6.909×10−4 9.837×10−4 0.0 5.563×10−2

number of spectral points in retrieval [1] 154±1 6565379 155 2.00 154 30.0 156
chi square [1] (0.184±1.101)×104 6565379 562 1.317×103 1.211×103 201 4.448×106

degrees of freedom [1] 7.52±0.47 6565379 7.95 0.935 7.68 4.00 8.00
number of iterations [1] 8.48±1.26 6565379 8.17 1.000 8.00 5.00 15.0
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Table 2: Percentile ranges
Variable 1 % 5 % 10 % 15.9 % 25 % 75 % 84.1 % 90 % 95 % 99 %
qa value [1] 0.0 0.0 0.400 0.400 0.400 0.700 0.700 0.700 1.000 1.000
carbonmonoxide total column [mol m−2] 1.375×10−2 1.677×10−2 1.833×10−2 1.969×10−2 2.168×10−2 3.163×10−2 3.394×10−2 3.647×10−2 4.084×10−2 5.164×10−2

carbonmonoxide total column precision [mol m−2] 3.930×10−4 5.061×10−4 5.866×10−4 6.502×10−4 7.354×10−4 1.426×10−3 1.735×10−3 2.046×10−3 2.459×10−3 3.205×10−3

number of spectral points in retrieval [1] 151 152 153 153 153 155 155 156 156 156
chi square [1] 355 439 513 596 731 2.048×103 2.601×103 3.227×103 4.429×103 8.708×103

degrees of freedom [1] 6.00 7.00 7.00 7.00 7.01 7.95 7.98 7.99 8.00 8.00
number of iterations [1] 6.00 7.00 8.00 8.00 8.00 9.00 9.00 9.00 11.0 14.0
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Table 3: Parameterlist and basic statistics for the analysis for observations in the northern hemisphere
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.619±0.242 4424951 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m−2] (3.031±0.666)×10−2 4424951 7.072×10−3 2.963×10−2 0.0 0.325 2.624×10−2 3.331×10−2

carbonmonoxide total column precision [mol m−2] (1.118±0.611)×10−3 4424951 6.645×10−4 9.380×10−4 0.0 4.114×10−2 7.007×10−4 1.365×10−3

number of spectral points in retrieval [1] 154±1 4424951 2.00 154 30.0 156 153 155
chi square [1] (0.210±1.247)×104 4424951 1.516×103 1.384×103 213 4.448×106 815 2.330×103

degrees of freedom [1] 7.52±0.49 4424951 0.956 7.71 4.00 8.00 7.00 7.96
number of iterations [1] 8.46±1.31 4424951 1.000 8.00 5.00 15.0 8.00 9.00
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Table 4: Parameterlist and basic statistics for the analysis for observations in the southern hemisphere
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.583±0.258 2140428 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m−2] (2.156±0.692)×10−2 2140428 5.054×10−3 2.037×10−2 0.0 0.704 1.815×10−2 2.320×10−2

carbonmonoxide total column precision [mol m−2] (1.273±0.645)×10−3 2140428 7.424×10−4 1.072×10−3 0.0 5.563×10−2 8.117×10−4 1.554×10−3

number of spectral points in retrieval [1] 154±1 2140428 2.00 154 147 156 153 155
chi square [1] (0.130±0.709)×104 2140428 900 954 201 2.810×106 621 1.520×103

degrees of freedom [1] 7.53±0.42 2140428 0.802 7.64 4.00 8.00 7.12 7.92
number of iterations [1] 8.52±1.15 2140428 1.000 8.00 5.00 15.0 8.00 9.00
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Table 5: Parameterlist and basic statistics for the analysis for observations over water
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.593±0.235 3938149 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m−2] (2.612±0.790)×10−2 3938149 1.054×10−2 2.490×10−2 0.0 0.704 2.011×10−2 3.064×10−2

carbonmonoxide total column precision [mol m−2] (1.246±0.658)×10−3 3938149 7.929×10−4 1.033×10−3 0.0 5.563×10−2 7.682×10−4 1.561×10−3

number of spectral points in retrieval [1] 154±1 3938149 2.00 154 30.0 156 153 155
chi square [1] (0.152±0.951)×104 3938149 1.041×103 1.044×103 201 4.448×106 673 1.714×103

degrees of freedom [1] 7.54±0.42 3938149 0.876 7.68 4.00 8.00 7.06 7.93
number of iterations [1] 8.55±1.29 3938149 1.000 8.00 5.00 15.0 8.00 9.00
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Table 6: Parameterlist and basic statistics for the analysis for observations over land
Variable mean±σ Count IQR Median Minimum Maximum 25 % percentile 75 % percentile
qa value [1] 0.632±0.273 1704354 0.300 0.700 0.0 1.000 0.400 0.700
carbonmonoxide total column [mol m−2] (2.894±0.711)×10−2 1704354 6.781×10−3 2.864×10−2 0.0 0.321 2.513×10−2 3.191×10−2

carbonmonoxide total column precision [mol m−2] (9.968±5.558)×10−4 1704354 5.796×10−4 8.595×10−4 0.0 1.039×10−2 6.223×10−4 1.202×10−3

number of spectral points in retrieval [1] 154±1 1704354 2.00 154 137 156 153 155
chi square [1] (0.257±1.348)×104 1704354 1.990×103 1.674×103 216 4.258×106 908 2.899×103

degrees of freedom [1] 7.44±0.54 1704354 0.949 7.57 4.00 8.00 7.00 7.95
number of iterations [1] 8.37±1.22 1704354 1.000 8.00 5.00 15.0 8.00 9.00
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3 Granule outlines

Figure 1: Outline of the granules.
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4 Input data monitoring

Figure 2: Input data per granule
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5 Warnings and errors

Figure 3: Fraction of pixels with specific warnings and errors during processing
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6 World maps

Figure 4: Map of “CO total vertical column” for 2025-07-15 to 2025-07-16

11



Figure 5: Map of the number of observations for 2025-07-15 to 2025-07-16
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7 Zonal average

Figure 6: Zonal average of “QA value” for 2025-07-15 to 2025-07-16.

13



Figure 7: Zonal average of “CO total vertical column” for 2025-07-15 to 2025-07-16.
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Figure 8: Zonal average of “CO total vertical column precision” for 2025-07-15 to 2025-07-16.
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Figure 9: Zonal average of “Number of spectral points in retrieval” for 2025-07-15 to 2025-07-16.
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Figure 10: Zonal average of “χ2” for 2025-07-15 to 2025-07-16.
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Figure 11: Zonal average of “Degrees of freedom for signal” for 2025-07-15 to 2025-07-16.
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Figure 12: Zonal average of “Number of iterations” for 2025-07-15 to 2025-07-16.
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8 Histograms
The definitions of the parameters given in this section can be found in section 2.

Figure 13: Histogram of “QA value” for 2025-07-15 to 2025-07-16
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Figure 14: Histogram of “CO total vertical column” for 2025-07-15 to 2025-07-16

21



Figure 15: Histogram of “CO total vertical column precision” for 2025-07-15 to 2025-07-16
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Figure 16: Histogram of “Number of spectral points in retrieval” for 2025-07-15 to 2025-07-16
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Figure 17: Histogram of “χ2” for 2025-07-15 to 2025-07-16
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Figure 18: Histogram of “Degrees of freedom for signal” for 2025-07-15 to 2025-07-16

25



Figure 19: Histogram of “Number of iterations” for 2025-07-15 to 2025-07-16
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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.

Figure 20: Along track statistics of “QA value” for 2025-07-15 to 2025-07-16
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Figure 21: Along track statistics of “CO total vertical column” for 2025-07-15 to 2025-07-16
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Figure 22: Along track statistics of “CO total vertical column precision” for 2025-07-15 to 2025-07-16

29



Figure 23: Along track statistics of “Number of spectral points in retrieval” for 2025-07-15 to 2025-07-16
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Figure 24: Along track statistics of “χ2” for 2025-07-15 to 2025-07-16
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Figure 25: Along track statistics of “Degrees of freedom for signal” for 2025-07-15 to 2025-07-16
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Figure 26: Along track statistics of “Number of iterations” for 2025-07-15 to 2025-07-16
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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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All rights reserved.
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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
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This software is provided by the copyright holders and contributors “as is” and any express or implied warranties,
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Maarten Sneep (maarten.sneep@knmi.nl).
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